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A.1

FRONTAL 100% OVERLAPPING RIGID BARRIER IMPACT TEST PROCEDURE

A.1.1 Vehicle Preparation
A.1.1.1

Inspection and confirmation of vehicle status when the vehicle arrives

After the test vehicle arrives in the test room, paste the C-NCAP logo and the vehicle's unique
identification – test number. First measure the vehicle mass and the axle load of the front and rear
axles when the vehicle arrives and record them. Check and confirm the appearance, configuration
and basic parameters of the vehicle.
A.1.1.2

Fuel vehicle

A.1.1.2.1 Measurement of the kerb mass
A.1.1.2.1.1 The volume of oil tank is subject to the manufacturer's manual; Drain the fuel oil in the
fuel tank and run the engine until the fuel is run out.
A.1.1.2.1.2 Calculate the fuel mass at the rated capacity of the fuel tank. The density of gasoline is
0.74g/ml and the density of diesel is 0.84g/ml. Fill the fuel tank with water, and the mass of water is
90% of the fuel mass at the rated capacity of the fuel tank.
A.1.1.2.1.3 Check whether other liquids (such as engine oil, transmission oil, brake fluid, washing
fluid, anti-freezing solution) of the vehicle have reached the maximum level and fill them up;
A.1.1.2.1.4 Confirm that the spare tire and vehicle tools have been well prepared, and remove any
objects from the vehicle that are not related to the vehicle.
A.1.1.2.1.5 Adjust the tire pressure to the semi-load pressure according to the description of
manufacturer.
A.1.1.2.1.6 Measure and record the height at four vehicle wheels.
A.1.1.2.1.7 Measure and record the vehicle mass and the axle load of the front and rear axles, and
this is the vehicle kerb mass.
A.1.1.2.2

Measurement of reference mass

A.1.1.2.2.1 The front-row seat and second-row seats (if adjustable) are adjusted to the middle or
the backward locking position closest to the middle.
A.1.1.2.2.2 Place Hybrid III 50th dummy or weights of 80kg on the driver and front passenger seat
respectively. Place Hybrid III 5th dummy or weights of 57kg on the corresponding seat; Place Q3
child dummy or weights of 15kg and CRS on the corresponding seat. For vehicle with only front seat,
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the corresponding weight is placed at the front seat.
A.1.1.2.2.3 The axle load of front and rear axles and the total vehicle mass are recorded. This axle
load is the reference axle load, and the mass is the reference mass.
A.1.1.2.2.4 Measure and record the height at four vehicle wheels.
A.1.1.2.2.5 Remove the weights.
A.1.1.2.3

Previous preparations of vehicle

A.1.1.2.3.1 Ensure that the vehicle’s battery is connected to the vehicle’s electrical circuit in its
standard position. Check that the dashboard light for the airbag circuit functions as normal.
A.1.1.2.3.2 Drain engine oil, transmission oil, washing fluid, coolant and other liquids. Drain the
liquid in the air conditioning system. If the axle loads are out of tolerance, add weights.
A.1.1.2.3.3 Remove the luggage area carpeting, spare wheel and any tools or jack from the car.
(make sure that the spare tire doesn't affect the vehicle impact characteristics).
A.1.1.2.3.4 Install the on-board data recorder, and install the acceleration sensor at the lower B
pillar on the left and right sides of the vehicle.
A.1.1.2.3.5 Weight will be placed for each seating area according to A.1.1.2.2.2. Record the axle
load of front and rear axles and vehicle mass at this moment, and compare them with the axle load
and reference mass in A.1.1.2.2.3. The change in axle load of each axle is not more than 5% or 20kg,
and the change in vehicle mass doesn't exceed 25kg. The components that do not affect the vehicle
impact characteristics can be added or removed, the mass of the water in the fuel tank can be
adjusted to meet the above requirements. Record the final vehicle mass and the axle load of the front
and rear axles.
A.2.1.2.3.6

Measure and record the height at four vehicle wheels

A.2.1.2.3.7 If the vehicle has an anti-impact system, the vehicle manufacturer needs to cancel this
function before the impact test and confirms that the performance of other systems will not be
affected.
A.1.1.3 Electric vehicle/Plug-in Hybrid electric vehicle (EV/PHEV)
A.1.1.3.1 Reporting of basic information of the vehicle
The manufacturer needs to submit information related to the layout and/or position of the
high-voltage system and its components to the C-NCAP management center, including:
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A.1.1.3.1.1 Layout drawings or photos of the high-voltage system and its components,and mark the
position of the rechargeable energy storage system (REESS) .
A.1.1.3.1.2

Explanatory drawings and written records related to the REESS fixing method.

A.1.1.3.1.3 Description of related information on REESS battery type, battery capacity, electrolyte
constitution and total quantity.
A.1.1.3.1.4
For vehicles equipped with high voltage automatic disconnection device, if the
manufacturer decides to carry out validity check test for the high voltage automatic disconnection
device, it shall provide the position of the vehicle automatic disconnection device and briefly
describe its working principle or working mode.
A.1.1.3.2 Vehicle charging
The power battery shall be charged before the test. The impact test of electric vehicles and plug-in
hybrid electric vehicles shall be conducted within 24 hours after the end of the vehicle charging.
A.1.1.3.2.1 For electric vehicles and plug-in hybrid electric vehicles, the power battery may be
charged to the maximum state of charge according to the manufacturer's requirements.
A.1.1.3.2.2 For electric vehicles and plug-in hybrid electric vehicles, if the manufacturer has no
requirement, the power battery may be fully charged according to Article 5.1 of GB/T 18385-2005.
A.1.1.3.2.3
A.1.1.3.3

For

hybrid electric vehicles, the battery capacity status may be ignored.

Measurement of the vehicle kerb mass

If the vehicle is equipped with a power battery liquid cooling system, the coolant shall be drained
after charging. If the test weight is out of tolerance, add weights. For hybrid electric vehicles, the fuel
shall be processed according to A.1.1.2.1.1-A.1.1.2.1.2. Vehicle kerb mass is measured according to
A.1.1.2.1.3-A.1.1.2.1.5.
A.1.1.3.4

Measurement of the vehicle reference mass

Vehicle reference mass is measured according to A.1.1.2.2.
A.1.1.3.5

Previous preparations of vehicle

Vehicle preparations are made according to A.1.1.2.3.1-A.1.1.2.3.4; weight is placed for each seating
area according to A. 1.1.2.2.2. Record the axle load of front and rear axles and vehicle mass at this
moment, and compare them with the axle load and reference mass in A.1.1.2.2.3. For hybrid electric
vehicles, the change in axle load of each axle shall not be more than 5% or 20kg, and the change in
vehicle mass shall not exceed 25kg. The components that do not affect the vehicle impact
characteristics can be increased or decreased, the mass of the water in the fuel tank can be adjusted to
7

meet the above requirements; For pure electric vehicles, if the vehicle mass is 25kg or more greater
than reference mass, the change in vehicle mass shall not be greater than 2% of the reference mass. If
it exceeds 2%, the test can be continued after confirmation with the manufacturer. Record the final
vehicle mass and the axle load of the front and rear axles.
Measure and record the height at four vehicle wheels.
If the vehicle has an anti-impact system, the vehicle manufacturer needs to cancel this function
before the impact test and confirms that the performance of other systems will not be affected.
A.1.1.3.6

Determination of electrical safety measurement points

A.1.1.3.6.1 Determine the isolation resistance measurement point at the power battery end (only
for , and measure the voltages of anode and cathode of power battery, as well as the voltage among
the anode, cathode of power battery and the electrical chassis.
A.1.1.3.6.2 Determine the isolation resistance at the load end of electric power system and measure
the voltages of anode and cathode of the load end and voltage among the anode, cathode of power
battery and the electrical chassis.
A.1.1.3.6.3 Mark the fixed position of the REESS component of the test vehicle for measurement
of displacement and separation of related components after the impact.
A.1.2

Measurement of the Vehicle Deformation

The vehicle deformation is measured by a three-coordinate measurement device, and the accuracy is
±1mm. Each coordinate axis in the coordinate system created by the three-coordinate measurement
device shall be the same as that in the body coordinate system. The test vehicle shall be in a state of
completion of A.1.1.2.1.7 during the measurement.
A.1.2.1

Measurement before the test

A.1.2.1.1
If the steering wheel is adjustable, adjust it to the middle position, including any
adjustable direction.
A.1.2.1.2 Turn off the ignition switch and cut off the battery supply.
A.1.2.1.3 Remove the intermediate components of the steering wheel. If the airbag is installed,
remove it, expose the end of the steering column, and mark the airbag connection line to reinstall the
airbag. Dismantle the intermediate components or airbag as required by the manufacturer.
A.1.2.1.4

Mark a point in the middle of the top end of the steering column.
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A.1.2.1.5 Establish a body coordinate system. Either of the following methods can be used to
establish the body coordinate system.
A.1.2.1.5.1 On the non-deformable rear end of the vehicle (the left and right sides and the tail of
the vehicle, etc.), if the manufacturer can provide the coordinate values of 8 feature points (the 8
points shall be spatially dispersed as far as possible and easy to measure) in the vehicle body design
coordinate system, the coordinate values of 8 feature points shall be recorded, and the design body
coordinate system of the vehicle is established by use of software according to the coordinate values
of these 8 points.
A.1.2.1.5.2 If the manufacturer can’t provide 8 feature points described in A.1.2.1.5.1, a body
coordinate system will be established according to the following method: Adjust the vehicle until it is
level, and mark at least 8 marked points on the non-deformable rear end of the vehicle (the left and
right sides and the tail of the vehicle, etc.). The 8 points shall be spatially dispersed as far as possible.
Among them, 1 marked point is the origin of coordinates; the line connecting 2 marked points is the
x-axis or the y-axis and is parallel to the corresponding coordinate axis of the body coordinate
system. If such two points are not found on the body, the vehicle manufacturer shall provide two
points substantially parallel to corresponding coordinate axis of the body coordinate system.
Establish the z-plane on the plane where the vehicle is, and translate coordinate origin. Record the
coordinate values of 8 marked points in this coordinate system.
A.1.2.1.6 Measure and record the coordinates of the marked points in the middle of the top end of
the steering column.
A.1.2.1.7

Measure and record marked points of B pillar on the driver and occupant side:

I 100mm above the sill;
II 100mm beneath the lowest level of the side window aperture.
All points should be as close as possible to the rubber sealing strip on the door.
A.1.2.1.8 Reinstall the intermediate components of the steering wheel and check whether all bolts
are tightly installed.
A.1.2.1.9 Turn on the battery supply and check whether the circuit is normal to ensure that the
airbag is in a normal working state.
A.1.2.2

Measurement after the test

A.1.2.2.1

Remove the dummy from the passenger compartment.

A.1.2.2.2

Remove the intermediate components of the steering wheel.
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A.1.2.2.3
system.

Use the 8 reference points measured before the test to restore the vehicle coordinate

A.1.2.2.4 Establish a body coordinate system. Enter the coordinate values of any 6 points among
the 8 feature points (marked points) before the test in the software and then establish a body
coordinate system by use of software based on the coordinate values. Compare the coordinate values
of the 6 points in the newly established coordinate system with the coordinate values of the 6 points
before the test. If the data isn't in good alignment, reselect 6 points from the 8 feature points (marked
points) to establish a body coordinate system and then make a comparison again. If the data obtained
by the above methods isn't in good alignment, the measured data shall be corrected. The correction
method is shown in 1.2.3.
A.1.2.2.5 Measure and record the coordinates of the marked points in the middle of the top end of
the steering column and B pillar.
A.1.2.3

Correction

A.1.2.3.1 After the test, measure and record the marked points of B pillar on the driver and
occupant side.
A.1.2.3.2 Compare the change in position of related points of B pillar in the z direction before and
after the test.
A.1.2.3.3 There is an angle θ that makes it satisfy the formula z = -x1sin θ + z1cos θ for the related
points of B pillar (wherein "z" is the measured value in the z direction before the test, and x1 and z1
are the measured values in the longitudinal and vertical directions after the test respectively), and
then θ value is obtained.
A.1.2.3.4 Convert the coordinates in the x and z directions measured after the test according to the
following formula:

Note: X and Z are corrected coordinate values, and x1 and z1 are actual measured values after the
test.
A.1.2.4

Results

The following measurement results can be obtained according to the data before and after the test (or
corrected data after the test).
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A.1.2.4.1
A.1.3

Displacement of the steering column in the longitudinal and vertical directions.

Adjustment of Passenger Compartment

A.1.3.1 Adjustment of front seats
A.1.3.1.1 Longitudinally adjustable front seats shall be locked in the middle of the travel or in the
rearward position closest to the middle position. Check and make sure the seat slide rail system is in
a fully locked position.
A.1.3.1.2 If the height of the front seat can be adjusted independently, it shall be adjusted to the
manufacturer's design position or the lowest position.
A.1.3.1.3 If the angle of inclination of the seat cushion is adjustable, it shall be adjusted to the
manufacturer's design position or the middle position.
A.1.3.1.4 The seat back shall be adjusted to make the torso inclination of the HPM device reach the
design angle specified by the manufacturer or adjusted to a position inclined 25° backward from the
vertical surface.
A.1.3.1.5 If the lumbar support is adjustable, it shall be adjusted to the manufacturer's design
position or the fully retracted position.
A.1.3.1.6

If the height of the head restraint is adjustable, it shall be adjusted to the highest position.

A.1.3.1.7 If the angle of inclination of the head restraint is adjustable, it shall be adjusted to the
manufacturer's design position or the middle position.
A.1.3.1.8 The armrest of the seat shall be in the stowed position or design position.
A.1.3.1.9

Other adjustment mechanisms shall be set at the manufacturer's design position

A.1.3.2 Adjustment of second-row seats
A.1.3.2.1 For a longitudinally adjustable second-row seat, it shall be locked in the middle of the
journey or in the rearward position closest to the middle position. Check and make sure the seat slide
rail system is in a fully locked position.
A.1.3.2.2 For second-row seats with adjustable up and down positions, the seat height shall be set
to the manufacturer's design position or the lowest position.
A.1.3.2.3 For second-row seats with adjustable seat back, they shall be adjusted to the design angle
of the manufacturer or adjusted to a position inclined 23° backward from the vertical surface.
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A.1.3.2.4 For second-row seats with lumbar support mechanism, they shall be adjusted to the
manufacturer's design position or the fully retracted position.
A.1.3.2.5 The head restraint of the seat in the second row where the female dummy is placed shall
be adjusted to the lowest locking position. The head restraint of the seat in the second row where the
child restraint system is installed shall be adjusted to a position suitable for installation. If the head
restraint interferes with the installation of the child restraint system and there are clear instructions in
the vehicle manual, the head restraint can be used in accordance with the instructions.
A.1.3.2.6

If the orientation of the seat is adjustable, it shall be adjusted forward.

A.1.3.2.7 The armrest of the seat shall be in the stowed position or design position.
A.1.3.2.8

Other adjustment mechanisms shall be set at the manufacturer's design position

A.1.3.2.9 For seats installed on the child's side, if there are clear instructions in the vehicle manual
on how the seat shall be adjusted when installing the child restraint system, the vehicle seat can be
set according to the instructions provided that the position of the female dummy's seat is not affected.
A.1.3.3 Adjustment of steering wheel
A.1.3.3.1 For a horizontally adjustable steering wheel, it shall be adjusted to the middle of the
adjustable range.
A.1.3.3.2 For a vertically adjustable steering wheel, it shall be adjusted to the middle of the
adjustable range.
A.1.3.3.3
The steering wheel shall be in a free state and in the position specified by the
manufacturer when the vehicle travels straight.
A.1.3.4 Adjustment of seat belt anchorage
The adjustable seat belt anchorage shall be adjusted to the manufacturer's design position. If there is
no design position, adjust the seat belt anchorage to the mid position or nearst upward position for
the 50th dummy or lowest position for 5th dummy.
A.1.3.5

Shift lever

The shift lever shall be in neutral.
A.1.3.6

Glass

The movable glass on the vehicle shall be open.
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A.1.3.7

Pedal

The pedal shall be in the normal released position.
A.1.3.8

Sun visor

The sun visor shall be in the retracted position.
A.1.3.9

Rearview mirror

The rearview mirror shall be in the normal position of use.
A.1.3.10

Door (lock)

The doors shall be closed but not locked. Vehicles with automatic locking function shall be tested
when the door is in the lock-down state.
A.1.3.11 Movable roof
If a movable roof or a removable roof is installed, it shall be in its proper position and closed.
A.1.3.12

Parking brake

The parking brake shall be in the normal release position.
A.1.4

Preparation and Calibration of Dummy

In the test, two Hybrid III 50th male dummies, one Hybrid III 5th female dummy, and one Q series
3-year-old child dummy will be used. For Hybrid III 50th male dummies, a foam neck shield (Part
number 93051-1-DN) must be fitted, each dummy shall wear a fitted cotton half-sleeve top and
shorts, shall be fitted with rubber soled shoes equivalent to those specified in MIL-S13192 rev P; For
Hybrid III 5th female dummy, dummy is equipped with neoprene neck shield (Part number
ABA-211-DN), shall be equipped with a waistcoat in compliance with SAE J2921. Dummy shall
wear a fitted cotton half-sleeve top and shorts, and shoes shall comply with requirements in
MIL-S-21711E. For Q series 3-year-old child dummy, it shall wear their original suits (Part number
020-8000).
A.1.4.1

Requirements for test environment of dummies

A.1.4.1.1 The dummy shall be tested at a temperature of 20℃-22℃ and a humidity of 10%-70%.
A.1.4.1.2 Before dummy calibration, dummy joint adjustment and impact test, the dummy shall be
placed in the environment of A.1.4.1.1 for at least 5h.
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A.1.4.2 Adjustment of dummy joints
A.1.4.2.1 The adjustment of dummy joints shall be carried out on the day of the test as far as
possible, but not more than 24 hours before the test.
A.1.4.2.2 All dummy joints with stable friction shall be adjusted before the test. The dummy joints
shall be adjusted so that the limbs of the dummy can keep1g-2g holding force.
A.1.4.3

Dummy calibration

A.1.4.3.1 The calibration procedure of the Hybrid III 50th male dummies shall be in accordance
with Part E of CFR572, Annex 10 of ECER94 and SAE2779; the calibration procedure of the Hybrid
III 5th female dummy shall be in accordance with Part O of CFR572 and SAEJ2878. The calibration
of the child dummy shall be carried out according to the instruction manual of the dummy
manufacturer.
A.1.4.3.2 The adult dummy shall be re-calibrated after every 2 tests. The sliding displacement of
knee joints shall be calibrated according to SAEJ2876 after every 2 tests, and shall also be calibrated
according to SAEJ2856 after every 8 tests. The Q3 dummy shall be re-calibrated after every 10 tests.
A.1.4.3.3 If the injury of a certain part of the dummy reaches or exceeds the low performance limit
specified in 1.2.1.1 in Chapter III of the rule, the part shall be re-calibrated.
A.1.4.3.4

If a certain part of the dummy is damaged during the test, the part shall be replaced.

A.1.4.3.5 All data of dummy calibration shall be retained for future reference.
A.1.5

Preparation of Child Restraint System

The five-point seat belt is used to restrain the Q3 dummy in the crash test, and the child restraint
system model shall be determined according to the following priority.
a) If the vehicle is provided with a integrated child restraint system on the outer side of the
second row, the applicable weight range covers the Q3 dummy, and the Q3 dummy is restrained
with a five-point seat belt, the integrated child restraint system is preferred for impact test.
b) The manufacturer recommends the model of the child restraint system, complying with the
following requirements: the vehicle manual (or instruction manual) defines or recommends the
child restraint system; the child restraint system has CCC certification; and there are formal
domestic sales channels to buy it (whether online or offline). For imported cars, the above
requirements for child restraint systems do not apply. The manufacturer shall provide child
restraint system products for impact test, but the products shall obtain relevant foreign
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certifications1. Child restraint system shall be provided by the company.
c) The manufacturer selects from the "Child Restraint System Product List for impact Test"
(see Table A.1) designated by the C-NCAP Management Center. Child restraint system shall be
provided by the laboratory.
d) The laboratory selects from the "Child Restraint System Product List for impact Test" (see
Table A.1) designated by the C-NCAP Management Center. Child restraint system shall be
provided by the laboratory.
Table A.1 Child Restraint System Product List for impact Test
Applicable dummy

Installation type

Product name

Universal seat belt

Babycarseat BCC-513
GlobalKids Caesar C04000

Q3

ISOFIX universal

babyfirst Space Castle PLUS R102B Ganen
(Ares)
Goodbaby/CONVY-A

ISOFIX semi-universal

Goodbaby/CONVY-FIX
Ganen (Ares)

Universal

Britax (KIDFIX XP SICT)

Q10

GlobalKids Caesar C04000

Semi-universal

Britax (KIDFIX XP SICT)

Notes: C-NCAP will regularly supplement and adjust according to the product replacement or
production stoppage in the table.

A.1.6 Test Instrument
All test instruments shall pass the calibration before the test. Regardless of the frequency of use of
the test instruments, the calibration cycle for all test instruments described in this chapter is one year.
The acceleration sensor shall be calibrated normally with the sensor vibration calibrator to ensure the
accuracy of test results. The channel amplitude class (CAC) of each sensor shall cover the minimum
measured amplitude listed in Table A.2. In order to ensure the accuracy of the test, sensors with a
channel amplitude class (CAC) several times greater than the minimum measured amplitude shall
not be used in the test. During the test, if the sensor reaches the channel amplitude class (CAC), the
sensor shall be re-calibrated.

Notes: Manufacture may recommend the use of a rearward-installed child restraint system for frontal impact test and the Q3
dummy is installed rearwards, provided that: It must be defined in the vehicle manual (or instruction manual) of child restraint system
that " for children weighing no more than M (reference age y), the child seat must be installed rearwards", wherein, m ≥ 18kg, y≥ 3.
1
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Table A.2 Test Requirements
Minimum

Measuring

amplitude

channel

Ax, Ay, Az

250g

3

Fx

9kN

Fy

9kN

My

280Nm

Fz

13kN

Chest deformation and

Dchest

90mm

acceleration

Ax, Ay, Az

150g

Fz

13kN

2

Dknee

19mm

2

Fz

12kN

Mx, My

400Nm

Fz

12kN

Mx, My

400Nm

Ax, Ay, Az

250g

Fx

9kN

Fy

9kN

My

290Nm

Fz

14kN

Chest deformation and

Dchest

90mm

Front-row

acceleration

Ax, Ay, Az

150g

occupant Hybrid

Thigh compression force

th

III 50 male

(left/right)

Fz

13kN

2

dummy

Sliding displacement of knee

Dknee

19mm

2

Fz

12kN

Mx, My

400Nm

Fz

12kN

Mx, My

400Nm

Test instrument

Test part
Head acceleration

Neck force and moment

Driver Hybrid III

Thigh compression force

50 male dummy

(left/right)

th

Sliding displacement of knee
joints (left/right)
Upper tibial force and
moment of the lower leg (left
/ right)
Lower tibial force and
moment of the lower leg (left
/ right)
Head acceleration

Neck force and moment

joints (left/right)
Upper tibial force and
moment of the lower leg (left
/ right)
Lower tibial force and
moment of the lower leg (left
/ right)

4

4

6

6
3

4

4

6

6

Second-row

Head acceleration

Ax, Ay, Az

250g

3

occupant Hybrid

Neck force and moment

Fx

9kN

4
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Test instrument

Test part

Measuring

amplitude

channel

III 5th female

Fy

9kN

dummy

Fz

14kN

My

290Nm

Chest deformation

Dchest

90mm

1

Pelvic acceleration

Ax, Az

250g

2

Iliac force (left / right)

Fx

9kN

2

Head acceleration

Ax, Ay, Az

150g

3

Fx

5kN

Fy

5kN

Fz

6kN

Mx

150Nm

My

150Nm

Mz

80Nm

Chest acceleration

Ax, Ay, Az

150g

3

Chest compression

Dchest

50mm

1

Fbelt

16kN

2

Fbelt

16kN

2

Fbelt

16kN

2

Ax

250g

1

Ax

250g

1

Q3 child dummy

Neck force and moment

Driver's shoulder belt and lap
belt
Seat belt Force

Front-row occupant's

sensor

shoulder belt and lap belt
Second-row female's
shoulder belt and lap belt
B pillar on the left side of the

Acceleration

car body

sensor

B pillar on the right side of
the car body
Total

A.1.7

Minimum

6
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Placement and Measurement of Dummies

Place a Hybrid III 50th male dummy in the driver's seat and the front outer occupant seat respectively,
and place a Hybrid III 5th female dummy on a random seat in the second row. Fix a child restraint
system to the seat on the other side of the second row and place a Q series 3-year-old dummy on it.
The child restraint system shall be fixed with a seat belt or ISOFIX device. For vehicles equipped
with only one ISOFIX device on the second row and the child restraint system is fixed with ISOFIX,
the child restraint system can be installed at a location with an ISOFIX interface, and the female
dummy is on the other side. During the impact, the measuring instruments installed on the vehicle
shall not affect the movement of the dummy. The temperature of the dummy and the measuring
instrument system shall be stable and kept within the range of 20℃-22℃ as far as possible before
the test.
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If the seat to be tested has never been seated, it shall be seated by a person or a device with a weight
of 75kg±10kg twice for 1min each time to make the seat cushion and back deform properly. Before
placing the HPM device (SAEJ826), all seat assemblies shall be kept empty for at least 30 minutes.
The seating area where the HPM device touches shall be covered with a piece of fine cotton cloth of
sufficient size and suitable texture, such as plain cotton cloth with 18.9 yarns/cm2 and a density of
0.228kg/m2 or knitted or non-woven fabrics with the same properties.
A.1.7.1

Driver and front-row occupant

A.1.7.1.1 Place the seat plate and back plate assembly of the HPM device on the seat and make the
central plane of the HPM device coincide with that of the seat.
A.1.7.1.2 Install the foot and tibia assembly to the seat plate assembly, make the straight line
passing through the two "H" point marking buttons parallel to the bottom surface and perpendicular
to the longitudinal central plane of the seat, and adjust the length of the thigh and tibia to 10% and
50% scale.
A.1.7.1.3 For the driver, the right foot shall be placed on the accelerator pedal that has not been
depressed with the heel as forward as possible. The left foot shall be placed symmetrically relative to
the center line of the HPM device, flat on the footrest; for the front-row occupant, the left and right
feet shall be placed on the floor symmetrically relative to the centerline of the HPM device. The
straight line passing through the two "H" point marking buttons shall be perpendicular to the
longitudinal central plane of the seat.
A.1.7.1.4
again.

Install the tibia and thigh mass in sequence, and confirm the level of the HPM device

A.1.7.1.5 Tilt the back plate forward to the stop, and use the T-bar to pull the HPM device away
from the seat back. If the HPM device tends to slide backward, it is allowed to slide backward until
the seat plate touches the back; if the HPM device has no tendency to slide backward, apply a
horizontal backward force to the T-bar to make the HPM device slide backward until the seat plate
contacts the seat back.
A.1.7.1.6 At the intersection of the hip protractor and the T-bar, apply a force of 100N±10N to the
HPM device. The direction of the force shall be along the thigh bar. Then put the back plate back on
the back, and prevent the HPM device from sliding forward during the following operation steps.
A.1.7.1.7 Put the back plate back on the seat back, install the left and right hip mass, then
alternately install the left and right torso mass, and confirm that the HPM device remains level.
A.1.7.1.8 Pull the back plate to the vertical position, hold the T-bar and reciprocate the HPM device
three times within 5° on both sides of the vertical direction to eliminate the friction between the
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HPM device and the seat. During operation, apply proper lateral force to the T-bar to keep the T-bar
in a horizontal position, and avoid the application of vertical or forward or backward forces. In
addition, the feet of the HPM device shall not be subject to any constraints.
A.1.7.1.9 In the process of shaking the HPM device, if the feet are moved, they must be readjusted.
Lift left and right feet off the floor to the minimum necessary height alternately until they no longer
produce additional traction. In the process of lifting the feet, the two feet shall be able to turn freely,
and no forward or lateral load shall be applied. When each foot is returned to the down position, the
heel shall touch the support structure designed for it.
A.1.7.1.10 Hold the T-bar, make the HPM device not slide forward on the seat cushion, and put the
back plate back on the seat back. Check that the lateral level is level. If necessary, apply a lateral
force on the top of the back plate to keep the seat plate of the HPM device level on the seat.
A.1.7.1.11 Apply and remove a backward horizontal force of no more than 25N to the head space
probe rod alternately at the height of the torso weight of the HPM device until the hip angle
protractor indicates that a stable position has been reached after the force is removed.
A.1.7.1.12
A.1.7.2

Measure and record the seat "H" point and torso angle.

Second-row outer occupant

A.1.7.2.1 Place the back plate and seat plate assemblies of the HPM device on the seat, and make
the center coincides with that of the seat.
A.1.7.2.2 Install the thigh counterweight, but do not install the tibia. When interfering with the
vehicle, the T-bar may not be installed.
A.1.7.2.3 Tilt the back plate forward to the stop, and use the T-bar to pull the HPM device away
from the seat back. If the HPM device tends to slide backward, it is allowed to slide backward until
the seat plate touches the back; if the HPM device has no tendency to slide backward, apply a
horizontal backward force to the T-bar to make the HPM device slide backward until the seat plate
contacts the seat back.
A.1.7.2.4 At the intersection of the hip protractor and the T-bar, apply a force of 100N±10N to the
HPM device. The direction of the force shall be along the thigh bar. Then put the back plate back on
the back, and prevent the HPM device from sliding forward during the following operation steps.
A.1.7.2.5 Put the back plate back on the seat back, install the left and right hip mass, then
alternately install the left and right torso mass, and confirm that the HPM device remains level.
A.1.7.2.6 Pull the back plate to the vertical position, hold the T-bar and reciprocate the HPM device
three times within 5° on both sides of the vertical direction to eliminate the friction between the
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HPM device and the seat. During operation, apply proper lateral force to the seat plate to keep the
seat plate in a horizontal position, and avoid the application of vertical or forward or backward
forces.
A.1.7.2.7 Hold the T-bar, make the HPM device not slide forward on the seat cushion, and put the
back plate back on the seat back. Check that the lateral level is level. If necessary, apply a lateral
force on the top of the back plate to keep the seat plate of the HPM device level on the seat.
A.1.7.2.8 Apply and remove a backward horizontal force of no more than 25N to the head space
probe rod alternately at the center height of the torso weight of the HPM device until the hip angle
protractor indicates that a stable position has been reached after the force is removed.
A.1.7.2.9 Measure and record the seat "H" point, torso angle, and the coordinates of the most
forward point of the seat cushion.
A.1.7.2.10 Use the following formula to calculate the H point of the Hybrid III 5th female dummy,
where XSCL the distance in the X direction from H point to the most forward point of the seat cushion,
XAF05 is usually ahead of XAM50.

A.1.7.3

Installation of dummies

Place a Hybrid III 50th male dummy in the driver's seat and the front outer occupant seat respectively,
place a Hybrid III 5th female dummy on one side of the second row of seats, and place a child
restraint system and a Q series 3-year-old child dummy on the other side. The dummy shall not be
placed directly on the seat for more than 6h before the test. If it is more than 6h,recheck the dummy
position before the test, but it shall not exceed 12h.
A.1.7.3.1

Installation of adult dummy

A.1.7.3.1.1 Place the dummy on the seat, with the torso and arms of the dummy close to the seat
back and the hands on the outside of the thighs.
A.1.7.3.1.2 Fasten the seat belt to the dummy. The seat belt shall be worn in the natural position,
and the shoulder belt shall not cover the rotating and adjusting screw hole in the shoulder of the
dummy. Otherwise, adjust the seat belt anchorage position until the belt does not cover the hole any
more or the anchorage has been adjusted to the lowest position.
A.1.7.3.1.3 Apply a slight backward force to the lower torso and a slight forward force to the upper
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torso to make the upper torso tilt forward from the seat back. Rock the dummy's torso left and right 4
times.
A.1.7.3.1.4 Maintain the slight backward force to the lower torso and apply a slight backward force
to the upper torso to make the upper torso gradually return to the seat back.
A.1.7.3.2

Installation of child dummy and child restraint system

A.1.7.3.2.1

Pre-adjustment of child restraint system

A.1.7.3.2.1.1 The child restraint system includes harness, headrest height, seat angle adjustment, as
well as the use of optional accessories such as cushions , which are adjusted and selected according
to the instructions. When the installation instructions of the child restraint system in the vehicle
manual are inconsistent with the instructions of the child restraint system, the installation method in
the vehicle manual shall be used first. When there is no instruction in the instruction manual, the
height of Harness of the child restraint system shall be adjusted to be flush with the shoulder of the
dummy or the closest use position. The status of other adjustment devices and the operation of
optional accessories shall be determined by the testing institution.
A.1.7.3.2.1.2 If the child restraint system has an angle adjustment mechanism and the manual does
not specify the selected gear, the forward-faced child restraint system uses the most upright gear
among the multiple angle gears corresponding to the forward installation. The rear-faced child
restraint system uses the most inclined gear among the multiple angle gears corresponding to the
rear-mounted installation.
A.1.7.3.2.2

Installation of child restraint systems in second-row seats

A.1.7.3.2.2.1

Installation of child restraint systems fixed with adult seat belt

A.1.7.3.2.2.1.1 Wearing the seat belt according to the operating instructions or the label of the child
restraint system.
A.1.7.3.2.2.1.2 Aplly a force of 50N±5N to the lap belt to eliminate the gap between the lap belt
and the child restraint system. The direction of the tension shall be parallel to the direction of the
webbing as far as possible.
A.1.7.3.2.2.1.3 Keep the position of the lap belt unchanged and apply a force of 50N±5N to the
shoulder belt to eliminate the gap between the shoulder belt and the child restraint system. The
direction of the tension shall be parallel to the direction of the webbing as far as possible.
A.1.7.3.2.2.1.4

Return the excess webbing to the retractor.

A.1.7.3.2.2.1.5

After completing the above process, if the child restraint system is equipped with a
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shoulder belt or lap belt locking device, lock it.
A.1.7.3.2.2.1.6 Make the center symmetry plane of the seat on the car body coincides with the
center symmetry plane of the child restraint system as far as possible.
A.1.7.3.2.2.2

Installation of child restraint systems fixed with ISOFIX device

A.1.7.3.2.2.2.1
body in place.

Connect the child restraint system and the lower fixing points of ISOFIX on the car

A.1.7.3.2.2.2.2 If the CRS is installed using a top tether, tie the tether with a force of 50N±5N. The
direction of the force shall be parallel to the direction of the webbing as far as possible.
A.1.7.3.2.2.2.3 If the CRS is installed using a supporting leg, shorten the supporting leg to leave the
vehicle floor before installing the child dummy. After installing the child dummy, adjust the length of
the supporting leg to contact the vehicle floor; if the length of the supporting leg is ajusted notch by
notch, the child seat body can be raised by no more than 10mm. If there is no locking position
within the range of 10mm, shorten the support legs to the nearest locking position.
A.1.7.3.2.3
A.1.7.3.2.3.1

Installation of child dummy on the child restraint system
Place the dummy on the child restraint system.

A.1.7.3.2.3.2 Place the dummy on the child restraint system and place a hinged flexible device
between the dummy and the back of the child restraint system. Each pad shall be 2.5cm thick and
6cm wide. The flexible device shall be as close as possible to the curvature of the seat, and its lower
end shall be at the height of the hip joint of the dummy.
A.1.7.3.2.3.3 Wear the five-point seat belt of child restraint system.
A.1.7.3.2.3.4 Adjust the webbing, apply a tension of 250N±25N greater than the adjusting force in
the direction of the webbing to eliminate the slack of the webbing. If not specified in the instructions
or on the label, apply the tension in the direction of 45°±5° with the horizontal direction. Apply the
force twice.
A.1.7.3.2.3.5 Release the seat belt buckle and remove the flexible pad. Fasten the buckle again and
push the dummy towards the seat back. Distribute the seat belt slack of the child restraint system
evenly
A.1.7.3.2.3.6 After completing the installation of the dummy and the child restraint system, adjust
the dummy to make the central symmetry plane of the dummy coincide with that of the child
restraint system as far as possible.
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A.1.7.3.2.3.7 The dummy's arm is aligned with the sternum, the elbow is close to the torso, and the
palm is close to the outside of the thigh, as shown in Figure A.1.

The dummy's arm is aligned with the
sternum
Figure A.1

The dummy's arm is not aligned with the
sternum

Schematic diagram of dummy elbow adjustment gesture

A.1.7.3.2.3.8 The dummy's legs are placed symmetrically and as parallel as possible.
A.1.7.3.2.3.9 If the feet interfere with the front seat when positioning the dummy (the slight
compression of the toes and the seat foam is not included) and the seat can be adjusted back and
forth without affecting the seat position of the female dummy on the other side, move the seat
backward until the interference is eliminated; if the seat is adjusted to the rearmost and the
interference cannot be eliminated, or the seat cannot be adjusted back and forth, the manufacturer
shall choose one of the following methods:
a) Move the seat in front of the child dummy forward until the interference is eliminated, and
test in this state;
b) Test without installing a child dummy. The score for the child dummy is 0.
A.1.7.3.2.3.10 For the child restraint system installed backward, if the dummy's feet interfere with
the seat back of the vehicle, lift the feet up to straighten the legs, and place the feet naturally in
contact with the seat back of the vehicle.
A.1.7.3.2.3.11 For the child restraint system installed backward, if it interferes with the front seat,
and the seat can be adjusted back and forth without affecting the seat position of the female dummy
on the other side, move the seat backward until the interference is eliminated; if the seat is adjusted
to the rearmost and the interference cannot be eliminated, or the seat cannot be adjusted back and
forth, the manufacturer shall choose one of the following methods:
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a) Move the seat in front of the child dummy forward until the interference is eliminated, and
test in this state;
b) Test without installing a child dummy. The score for the child dummy is 0.
A.1.7.4

Positioning of Hybrid III 50th male dummy

Position the dummy before the test. Don’t move the vehicle as far as possible until the test begins. If
the test process is terminated unexpectedly, the dummy positioning and measurement procedures
shall be repeated. If the dummy does not meet the following requirements after three times of
positioning, the dummy shall be positioned in the position closest to the requirements and the
positioning results shall be recorded in detail.
A.1.7.4.1

Head

The installation plane of the head sensor shall be horizontal to within 2.5°. In order to make the
dummy's head level on vehicles equipped with upright seats with non-adjustable seat backs, the
following sequence must be followed: First, adjust the position of H point within the range specified
in A.1.7.4.5 to make the installation plane of the dummy's head sensor level; if the installation plane
of the head sensor is still not level, then adjust the pelvic angle of the dummy within the range
specified in A.1.7.4.6. If it is not level, adjust the neck bracket of the dummy. The amount of
adjustment shall be as small as possible to make the head angle within 2.5°.
A.1.7.4.2 Arms
The upper arms of the driver dummy shall be close to the torso, and its centerline shall be as close to
the vertical plane as possible. The passenger’s arms shall be adjacent to the torso and in contact with
the seat back.
A.1.7.4.3

Hands

The palm of the driver dummy shall be in contact with the outside of the rim at the horizontal
centerline of the steering wheel rim, and the thumb shall be placed on the steering wheel rim and
lightly pasted with tape. The palms should in contact with the outside of the legs and the little finger
in contact with the seat cushion.
A.1.7.4.4 Torso
For vehicles with bench seats, the upper torso of the dummies on both the driver side and the
occupant side shall lean against the seat back. The symmetry plane of the driver dummy shall be
vertical and parallel to the longitudinal centerline of the vehicle, and pass through the center of the
steering wheel rim. The symmetry plane of the occupant-side dummy shall also be vertical and
parallel to the longitudinal centerline of the vehicle, and the distance to the longitudinal centerline of
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the vehicle shall be equal to that of the driver dummy. On vehicles with bucket seats, the upper torso
of the dummies on both the driver side and the occupant side shall lean against the seat back. The
symmetry plane of the driver and occupant dummies shall be vertical and coincide with the
longitudinal centerline of the single seat.
A.1.7.4.5

"H" point

The "H" point of the dummies on the driver's side and the occupant's side shall be within a range of
13mm in the vertical direction and the horizontal direction of a specified point. The point shall be 6
mm below the H point determined by the procedure specified in A.1.7.1.1.12.
A.1.7.4.6

Pelvic angle

The angle between the pelvis and the horizontal plane shall be 22.5°±2.5°.
A.1.7.4.7

Legs

Adjust the feet of the dummy to make the thigh of the dummies on the driver's side and the
occupant's side as close to the seat cushion as possible. For the driver's side, the outer surface of the
U-shaped flange of the knees shall be in the vertical plane, and the left leg shall be in the longitudinal
vertical plane as far as possible. For the passenger, the outer surface of the U-shaped flange of the
knees shall be in the vertical plane, and the distance between the two outer surfaces is
270mm±10mm. Where possible, the legs shall be in the longitudinal vertical plane as far as possible.
A.1.7.4.8

Foot

The right foot of the driver dummy shall be placed on the accelerator pedal that has not been pressed,
and the heel on the floor shall be in the pedal plane. If the foot cannot be placed on the accelerator
pedal, it shall be placed in a proper position perpendicular to the lower leg and as forward as possible
in the direction of the pedal centerline with the heel on the floor. The heel of the left foot shall be
placed as forward as possible and on the floor. The left foot shall be placed on the footrest as far as
possible. The longitudinal centerline of the left foot shall be parallel to the longitudinal centerline of
the vehicle as far as possible.
The heels of the occupant-side dummy shall be placed as forward as possible on the floor, and the
feet shall be placed on the footboard as far as possible. The longitudinal centerline of the feet shall be
parallel to the longitudinal centerline of the vehicle as far as possible.
A.1.7.5

Positioning of Hybrid III 5th female dummy

Position the dummy before the test. Don’t move the vehicle as far as possible until the test begins. If
the test process is terminated unexpectedly, the dummy positioning and measurement procedures
shall be repeated. If the dummy does not meet the following requirements after three times of
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positioning, the dummy shall be positioned in the position closest to the requirements and the
positioning results shall be recorded in detail.
A.1.7.5.1 Torso
For vehicles with bench seats in the second row, the symmetry plane of the Hybrid III 5th female
dummy shall coincide with the midsagittal plane of the seat; for vehicles with bucket seats in the
second row, the symmetry plane of the dummy shall coincide with the midsagittal plane of the
bucket seat. The thighs of the dummy shall be as close to the seat cushion as possible. The outer
surface of the U-shaped flange of the knees shall be in the vertical plane, and the distance between
the two outer surfaces is 210mm±5mm. Where possible, the legs shall be in the longitudinal vertical
plane. Adjust the dummy backward to make the upper torso of the dummy in contact with the seat
back as far as possible.
A.1.7.5.2

Head

The installation plane of the head sensor shall be horizontal to within ±2.5° as far as possible. For
vehicles with adjustable seat backs in the second row, maintain the thigh position, and adjust the seat
back angle forward (or backward) to make the installation plane of the head sensor level; for vehicles
with non-adjustable seat backs in the second row, the H point position and pelvic angle can be
adjusted. If it still cannot meet the requirements, adjust the lower neck bracket and make records.
A.1.7.5.3

Pelvic angle

The angle between the pelvis and the horizontal plane shall be 20°±2.5°. If the pelvis angle is out of
the range, adjust the angle as colse to 20° as possible while keeping the head sensor installation plane
in accordance with A.1.7.5.2. Record this angle. If the installation plane angle of the head sensor and
the pelvic angle cannot be satisfied at the same time, the installation plane angle of the head sensor
shall be satisfied first.
A.1.7.5.4 Tibia and feet
While keeping the thigh in contact with the cushion, the tibia shall be placed as forward as possible.
Adjust the tibia until the foot can touch the floor, maintain the thigh inclination unchanged and keep
a right angle between the foot and the tibia. When the heel is in contact with the floor, rotate the foot
to make the toe in contact with the floor as far as possible. If the foot cannot touch the floor, make
the calf in contact with the cushion or the foot in contact with the interior of the vehicle with the foot
parallel to the floor as far as possible. When the foot is interfered with the front seat fixing points or
body protrusions, rotate the foot around the tibia to minimize interference. If interference persists,
rotate the thighs or move the feet outward/inward while maintaining knee clearance.
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A.1.7.5.5 Arms
The upper arm shall be adjacent to the torso and in contact with the seat back.
A.1.7.5.6

Hands

The palms should in contact with the outside of the legs and the little finger in contact with the seat
cushion.
A.1.7.5.7

"H point

The "H" point shall be located within a range of 13mm in the vertical and horizontal directions of the
H point determined by the procedure specified in A.1.7.1.2.10.
A.1.7.6

Relative position measurement of dummy

The relative position of the dummy shall be measured after the dummy positioning, as shown in
Table A.2 and Table A.3.

A
B
C

Figure A.2

Relative position measurement diagram of dummy for 100% frontal impact

Table A.3

Relative Position Measurement Table of Dummy for 100% Frontal impact

Driver side Hybrid III 50th male

Front-row occupant side Hybrid III 50th

Second-row Hybrid III 5th female

dummy

male dummy

dummy

Chin to steering wheel upper
rim
Nose to top of windshield
Stomach to lower steering
wheel rim

A

Chin to dashboard

A

/

B

Nose to top of windshield

B

C

Stomach to dashboard

C

/

Nose to upper center of front
seat back

D

H point to top of the sill

D

H point to top of the sill

D

/

E

Knee joint to upper edge of the

E

Knee joint to upper edge of the

E

/
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sill

sill

F

Knee joint to edge of bolster

F

Knee joint to edge of bolster

F

Knee joint to front seat back

G

Head to roof

G

Head to roof

G

Head to roof

H

Neck angle θ

H

Neck angle θ

H

Neck angle θ

I

Relative position of H point and

J

A.1.8

body structure
Actual back angle of the seat α

I
J

Relative position of H point and

Relative position of H point

I

body structure
Actual back angle of the seat α

J

and body structure
Actual back angle of the seat
α

Photos Before and After the Test

The minimum resolution of the test photos shall be 1280×720. Table A.4 lists the minimum number
and location of test photos that shall be taken before and after the test. "O" means that it shall be
shot.
Table A.4 100% frontal impact test photos
S/N

Photo shooting location

Before the test

After the test

1

Front view photo of vehicle

O

O

2

Left view photo of vehicle

O

O

3

Right view photo of vehicle

O

O

4

Front left 45° photo of vehicle

O

O

5

Right left 45° photo of vehicle

O

O

6

Rear view photo of vehicle

O

O

7

View photo of front windshield

O

O

8

Front view photo of driver

O

O

9

Front view photo of occupant

O

O

10

Side view photo of driver position

O

O

11

Side view photo of occupant position

O

O

12

Driver knee position photo

O

O

13

Occupant knee position photo

O

O

14

Driver contact photo

O

O

15

Occupant contact photo

O

O

16

Driver seat position photo

O

O

17

Occupant seat position photo

O

O

18

Driver and car interior photos (door open)

O

O

19

Occupant and car interior photos (door open)

O

O

O

O

O

O

20
21

Photos of door opening on the left side of the
vehicle
Photos of door opening on the right side of the
28

S/N

Photo shooting location

Before the test

After the test

vehicle
22

Photos of the front bottom of the vehicle

O

O

23

Photos of the rear bottom of the vehicle

O

O

24

Left view photo of occupants in the second row

O

O

25

Right view photo of occupants in the second row

O

O

O

O

O

O

O

O

O

O

26
27
28
29

A.1.9

Front right 45° photos of child occupant in the
second row
Front right 45° photos of female occupant in the
second row
Front area photos of female occupant in the
second row
Front area photos of child occupant in the second
row

Camera Position

The minimum resolution of the camera shall be 512×384, and the non-stroboscopic high-speed
image lighting system is used at the same time. The camera position and requirements are shown in
Table A.5.
Table A.5
Camera
number

Position and Requirements of Camera for 100% Frontal Impact
Camera speed

1

1000fps

2

1000fps

3

1000fps

4

1000fps

Shooting position

Shooting target

Left side of vehicle front-end

Driver dummy movement

to B pillar

pattern

Full view of barrier and

Whole movement process at

vehicle left side

the left vehicle side

Right side of vehicle

Occupant dummy movement

front-end to B pillar

pattern

Full view of barrier and the

Whole movement process at

right side of the vehicle

the right vehicle side
Frontal movement form of

5

1000fps

Front view of windshield

driver dummy and occupant
dummy

6

1000fps

7

30fps

8

1000fps

From the barrier to the rear

Whole movement process of

end of the vehicle (Plan view)

the vehicle

Left-front 45°of the vehicle

Deformation of left vehicle
side

Interior of the rear-row

Movement form of the

passenger compartment

dummy at the left side of the
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Camera

Camera speed

number

9

Figure A.3

1000fps

Shooting position

Shooting target

(on-board camera)

second-row seat

Interior of the rear-row

Movement form of the

passenger compartment

dummy at the right side of

(on-board camera)

the second-row seat

Camera position plan of frontal 100% overlapping rigid barrier impact test

A.1.10 Test Facilities
A.1.10.1 Test site
The test site shall be big enough to accommodate the runway, barriers and other technical devices
required for the test. The runway, which is at least 5m in front of the barrier, shall be level, smooth,
dry and clean.
A.1.10.2 Traction system
The vehicle traction acceleration is ≤0.3g to ensure the dummy's posture before impact. The speed
accuracy is ±0.2km/h. The test speed is 50km/h-51km/h. Record the actual test speed is recorded.
A.1.10.3

Lighting system

Non-stroboscopic lighting system for high-speed camera is opened 5min before the test, to ensure
that the temperature in the impact area is not excessively high.
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A.1.10.4 Vehicle positioning for the rigid barrier
The deviation of the vehicle centerline from the centerline of the surface of rigid barrier is ±150mm.
A.1.10.5

Rigid barrier

The barrier is made of reinforced concrete, of which the front width and height are not smaller than
3m and 1.5m respectively. The barrier thickness shall ensure that its mass is not lower than 7×104kg.
The front surface of barrier shall be vertical. The perpendicular line of the barrier forms a 0° angle
with the straight driving direction of the vehicle; moreover, the barrier surface is covered with a
plywood with the thickness of 20mm (Figure A.4). If required, auxiliary positioning device shall be
used to fix the barrier on the ground, further limiting its displacement.
The positioning of the barrier shall make the impact angle be 0º.

Figure A.4

Schematic diagram of rigid barrier test

A.1.11 Check and Confirm Items Before the Test
A.1.11.1

Battery

Check whether the vehicle battery is connected, whether the rated voltage is reached, and whether
the installation is firm.
A.1.11.2

Ignition switch

Ignition switch shall be at "ON" position.
A.1.11.3

Indicator light for air bag

The airbag switch shall be in the normal open state (if any); the indicator light for air bag on the
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instrument panel displays normally.
A.1.11.4

Painting for dummy

Different parts of the dummy will be painted with different pigments for identification and
differentiation. Area of all painted areas shall be large enough, so that the contact between the
dummy and vehicle body position shall be seen clearly (Table A.6). The paint painting shall be
conducted when the test is approached, to ensure the effective humidity during the impact.
Table A.6 Painted Mark on the Dummy During Frontal 100% Impact
Dummy

Parts of dummy

Paint color

Painting area and description
The painting area is a 25×50mm bar type

Eyebrow (left and
right)

Red

area at left and right sides, its lower edge
has the same height with the shaped
orifice on the surface of head side
The painting area is a 25×40mm bar type

Nose

Green

area, which is vertical with the center line
of the nose below the eyebrow.
The painting area is a 25×25mm square

Dummy in

Chin

Yellow

chin.

the front
row

area, which is at the center line of the

Left knee

Red

The painting area is a 45×45mm square
area, which is at the center line of the

Right knee

Green

knee; the lower edge is aligned with the
top of tibia.

Left tibia (from upper

Blue, green, red

part to lower part)

and yellow

Right tibia (from
upper part to lower
part)

The painting area is 25mm×50mm, which
is in four areas of the center line of the

Yellow, red, green

lower legs; the top is aligned with the top

and blue

of tibia.
The painting area is a 25×50mm bar type

Eyebrow (left and
right)

Red

area at left and right sides, its lower edge
has the same height with the shaped
orifice on the surface of head side

Female at
the second

Top of Head

Blue

row

The painting area is a 50×50mm square
area.
The painting area is a 25×40mm bar type

Nose

Green

area, which is vertical with the center line
of the nose below the eyebrow.

Chin

Yellow
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The painting area is a 25×25mm square
area, which is at the center line of the

Dummy

Parts of dummy

Paint color

Painting area and description
chin.

Left knee

Red

The painting area is a 45×45mm square
area, which is at the center line of the

Right knee

Green

knee; the lower edge is aligned with the
top of tibia.

Head

Blue

Head band (from left

Red, yellow and

to right)

green

Chile at the
second row

A.1.11.5

The painting area is a 75×75mm square
area
Its width is 25mm, which is extended to
COG at both sides of the head from the
eyebrow

Check of on-board recorder

Before the test, it shall guarantee that the battery capacity of the on-board recorder is under normal
working state, and test if the trigger switch is under normal working state.
A.1.11.6

Check of door (locking) state

Before the test, it shall guarantee that all doors are under complete closing state, and the door latch is
not locked. Vehicles with automatic locking function shall be tested when the door is in the locked
state.
A.1.11.7

Electricity inspection of electric vehicle/Plug-in Hybrid electric vehicle (EV/PHEV)

A.1.11.7.1 The vehicle starting switch will be set at the "Ready" position and check the power
battery capacity. The reference isolation resistance is measured before the test. For hybrid vehicle,
the starting switch can be set at the “on” position if it can’t be set at the “Ready” position.
A.1.11.7.2
system.

Test figures of IPXXB test is used to measure the direct contact protection of the

A.1.11.7.3 Measuring equipment is used to measure the indirect contact protection.
A.1.12
A.1.12.1

Check and Confirm Items after Test
Seat belt

For the seat belts used by the dummy at the driver's side, front-row occupant and the dummy at the
second-row seat, inspect whether they failed during the test.
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A.1.12.2

Door

Check whether doors are locked. After the test, if there are doors for each row of seat, inspect
whether the doors of both sides can be opened without using tools.
A.1.12.3

Opening force of the seat belt buckle

Measure and record the opening force of the buckles of the seat belts used by the dummy at driver,
front-row occupant and the dummy at the second-row.
A.1.12.4

Measurement and check of electric vehicle/hybrid electric vehicle (EV/HEV)

A.1.12.4.1
A.1.12.4.1.1

Electrical shock protection performance
Isolation resistance of REESS

Isolation resistance at REESS is measured, with the measurement steps as follows:
Measure and record the voltage (Vb) between the cathode and anode of the high voltage bus, voltage
(V1) between the cathode and electrical chassis, and the voltage (V2) between the anode and
electrical chassis, which are shown in Figure A.5:

REESS assembly

Electrical chassis

Figure A.5 Electrical circuit diagram of voltage measurement at REESS
In case V1 is greater than or equal to V2, one known standard resistance (R0) is inserted between the
cathode of the high voltage bus and electrical chassis. The voltage (V1') between the cathode of high
voltage bus and the vehicle electrical chassis will be measured after R0 is installed, which is shown
in Figure A.6:

REESS assembly
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Figure A.6

Electrical circuit diagram of the parallel connected R0 resistance in REESS cathode

Isolation resistance (Ri) s calculated according to the following formula:
Ri = R0×(Vb/V1’-Vb/V1) or
Ri = R0×Vb×(1/V1’-1/V1)
In case V2 is greater than V1, one known standard resistance (R0) is inserted between the anode of
high voltage bus and the electrical chassis. The voltage (V2') between the anode of high voltage bus
and the vehicle electrical chassis will be measured after R0 is installed, which is shown in Figure A.7:

REESS assembly

Figure 2A.7

Electrical circuit diagram of the parallel connected of R0 resistance in REESS anode

Isolation resistance (Ri) s calculated according to the following formula:
Ri＝R0×(Vb/V2’-Vb/V2) or Ri＝R0×Vb×(1/V2’-1/V2)
Result Ri (electrical isolation resistance, with the unit of Ω) will be used to divide the working
voltage V (with the unit of V) of high voltage bus.
R＝Ri/V
Notes: The known standard resistance R0 (Ω) shall be equal to the value multiplying the working
voltage of the vehicle (unit: V) with the minimum value of the required isolation resistance (Unit:
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Ω/V). ±20% fluctuation is allowed.
A.1.12.4.1.2 Voltage measurement
The voltages Vb, V1 and V2 of high voltage bus are measured continuously after the impact test is
completed and the vehicle is under the static state for 5s-60s.
A.1.12.4.1.3

Electric energy measurement

Before the impact test, switch S1 and one known discharge resistance Re are connected to relevant
capacitor in parallel; the disconnection state of switch S1 shall be maintained, which is as shown in
Figure A.8.
Switch S1 is closed after the impact test is completed and the vehicle is under static state for 5s-60s;
voltage Vb and current Ie are measured and recorded. Integral obtained from the product of Vb and Ie
and the time period (from the S1 closing time (Tc) to the time when voltage Vb is reduced to high
voltage threshold 60V DC (Th)) shall be equal to the total energy TE, with the unit of Joule; the
calculation formula is shown as below:

Or Vb will be measured at one moment between 5s-60s after the impact. The total energy TE shall be
calculated according to the following formula in case the capacitance of X-capacitor (Cx) is specified
by the manufacturer:
TE＝0.5×Cx×(Vb2–3600)
V1 and V2 are measured at one moment between 5s-60s after impact; the total energies TEy1 and TEy2
shall be calculated respectively according to the following formula in case the capacitance of
Y-capacitors (Cy1 and Cy2) are specified by manufacturer:

Electrical chassis
Y- Capacitor

X- Capacitor

Y- Capacitor
Electrical chassis
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Integration of energy
conversion system

Energy
conversio
n system

Figure A.8
A.1.12.4.1.4
A.1.12.4.1.4.1

REESS assembly

High voltage
bus

Traction
system

Schematic diagram of electric energy measurement

Measurement of physical protection
Measurement of direct contact

After the impact test, components surrounding the high voltage components will not be opened,
disassembled or removed with tools; residual surrounding components shall be deemed as parts of
human body protection. Among which, the internal shield is deemed as one part of the shell.
Test figure (IPXXB) defined in GB4208 is used to inspect if any notch or opening for physical
protection can be inserted, and test force used is (10±1) N.
A.1.12.4.1.4.2

Measurement of indirect contact

Potential equalization performance between all exposed conductive parts and electrical chassis will
be measured and tested.
During the test, a DC test current will be applied between the exposed conductive part and electrical
chassis. The DC test current is not less than 0.2A and the voltage is less than 60V, and the stable test
data is obtained after the duration of 5s.
In case the test result of potential equalization resistance can keep sufficient accuracy, lower test
current and/or shorter test duration can be used.
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A.1.12.4.1.5

Isolation resistance measurement at the end of electric power system

During the isolation resistance measurement at the end of electric power system, external DC voltage
which is not less than the maximum working voltage of Level B electric power system is applied
between the high voltage bus and electrical chassis, and applicable equipment (such as
megohmmeter) is used for measurement.
During the test, the anode (or cathode) of test equipment will be connected with the anode and
cathode of high voltage bus respectively; the cathode (or anode) of test equipment is connected with
electrical chassis, and the stable reading is obtained after voltage is applied for sufficient time. In
case the system has live parts with different voltage classes (for example, boost converter),
respective maximum working voltage can be applied to measure the isolation resistance. The
measurement schematic diagram is shown in Figure A.9:
Electrical chassis
Integration of energy
conversion system

High voltage bus

Energy
conversio
n system

Traction
system

Electrical chassis

Figure A.9 Isolation resistance measurement schematic diagram of the end of power system
The lower Ri in the test results will be taken as the isolation resistance (electrical isolation resistance,
with the unit of Ω) between high voltage bus and electrical chassis. The electrical isolation resistance
is the value after dividing the working voltage (unit: V) of high voltage bus with .
R(Ω/V) ＝ Ri (Ω)/working voltage (V)
Besides, the isolation resistance can be measured by connecting the end of electric power system
with external power supply according to the test steps of isolation resistance at REESS end in
A.1.12.5.1.1.
A.1.12.4.2
A.1.12.4.2.1

Measurement on the leakage of electrolyte
Within 30min after the impact test is completed and the vehicle is stopped, the leakage
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of electrolyte will be monitored.
A.1.12.4.2.2 Liquid collection vessel is placed at the leakage source to collect all kinds of liquid.
The collected liquid will be separated. Litmus paper can be used to identify the leaked liquid; or
chemical mean can be used to separate the liquid. In case the manufacture does not provide
separation or identification method, all kinds of leaked liquid are deemed as electrolyte and the
leakage is measured.
A.1.12.4.2.3 The visual inspection is used to identify if the electrolyte is leaked in the passenger
compartment.
A.1.12.4.3

REESS safety measurement

A.1.12.4.3.1

Position measurement

Amount of movement of REESS is measured according to the changes in the painted mark on the
fixation position of vehicle power battery system before and after the test.The invasion of REESS
into the passenger compartment is checked through visual inspection. for REESS installed in the
passenger compartment, if it is maintained at the installation position, and if REESS parts are
maintained in the enclosure are checked.
A.1.12.4.3.2

Fire and explosion measurement

Within 30min after the impact, inspect whether REESS fire or explodes through eyes.
A.1.12.4.4 Action of high voltage automatic disconnection device
For vehicles equipped with high voltage automatic disconnection device, in case the manufacturer
decides to carry out validity check and test for the high voltage automatic disconnection device, the
validity check and test methods can be jointly determined by the manufacturer and C-NCAP
management center through negotiation.
A.1.12.5

E-CAII system inspection

For vehicles equipped with E-CALL system, check and confirm the emergency call function and
positioning function in the specified time.
A.1.13

Dummy Injury Criteria Calculation

The filtering grades of sensors at each measuring part are listed in Table A.7. All channel data shall
be recorded. The peak of the head and neck injury criteria generated after the rebound of the
dummy's head during the impact will not be in the calculation scope.
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Table A.7

Filtering Grades of Sensors During Frontal 100% Impact
Class of

Measuring parts

Measurement

filtering

parameters

frequency

Calculation of injury criteria

CFC
Head

Acceleration Ax, Ay
and Az
Force Fx, Fy and Fz

1000
1000

HIC15
Resultant Acc 3msec exceedance
Continuous exceedance of neck
tension Fz

Neck

Continuous exceedance of neck Fy
Moment My

600

Continuous exceedance of neck
shear Fx
Peak of extension (My)i

Deformation Dchest
Chest
Hybrid III 50

th

male dummy

Acceleration Ax, Ay

Deformation peak
180

and Az
Thigh compression
force (left/right)

VC value
Resultant Acc 3msec exceedance

Force Fz

600

Displacement Dknee

180

Continuous exceedance of axial
compression force

Sliding displacement
of knee joints

Peak of displacement

(left/right)
Upper tibial force and
moment of the lower
leg (left/right)
Lower tibial force and
moment of the lower
leg (left/right)
Head
Hybrid III 5th
female
dummy

Neck
Chest

Force Fz
Moment Mx and My
Force Fz
Moment Mx and My
Acceleration Ax, Ay

Q series
3-year-old
child dummy
Vehicle body

Neck
Chest
B-pillar

TI
Peak of compression force
TI
HIC15

Force Fx, Fy and Fz

1000

Peak of neck force

Moment My

600

Peak of extension (My)i

Deformation Dchest

600

Deformation peak

600

Resultant acceleration

180

Unloading force rate

Az
Iliac force Fx

Head

600

Peak of compression force

1000

and Az

Acceleration Ax and
Pelvis

600

Acceleration Ax, Ay
and Az
Force Fz
Acceleration Ax, Ay
and Az
Acceleration Acc
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1000

HIC15
Resultant Acc 3msec exceedance

1000

Peak of tension

600

Resultant Acc 3msec exceedance

60

Acceleration of vehicle body

A.1.13.1
A.1.13.1.1

Hybrid III 50th Male dummy
Head

The resultant Acc and HIC are calculated according to the following formula:

In the formula： Ax, Ay and Az—acceleration of three directions, in g,
t2 - t1 ≤15ms.
A.1.13.1.2

Neck

Calculation of neck stretching moment:

Among which My and Fx are values measured through sensor; d (d＝0.01778) is the distance from
the center of sensor to the interface of head and neck (SAEJ1733). Continuous exceedance of neck
tension Fz and that of neck shear Fx are determined.
A.1.13.1.3 Chest
Peak of chest compression and deformation and calculation of chest VC value.
Calculation of chest VC value:

The rib deformation rate at t moment is calculated through the filtered deformation.

In the formula：
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D(t) is the deformation (m) at t moment; δt is the time interval (s) for measuring the deformation.
A.1.13.1.4 Thigh
Continuous calculation of axial compression force
A.1.13.1.5

Sliding displacement of knee joint

Peak of sliding displacement of knee joint.
A.1.13.1.6 Tibia
Calculate TI:

In the formula：
MX——

Bending moment around x-axis;

MY——

Bending moment around y-axis;

(MC)R——

Critical moment is calculated as 225Nm;

FZ—— Axial compression force of z direction;
(FC)Z——

Critical compression force of z direction is calculated as35.9kN;

Peak of TI and axial compression force.
A.1.13.2
A.1.13.2.1

Hybrid III 5th Female dummy
Head

The resultant Acc and HIC are calculated according to the following formula:

In the formula： Ax, Ay and Az—acceleration of three directions, in g,
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t2-t1≤15ms.
A.1.13.2.2

Neck

Calculation of neck extension moment

Among which My and Fx are values measured through sensor; d (d＝0.01778) is the distance from
the center of sensor to the interface of head and neck (SAEJ1733). Peaks of neck tension Fz and neck
shear Fx are determined.
A.1.13.2.3

Chest

Peak of chest compression and deformation is determined.
A.1.13.2.4

Pelvis

The speed of pelvic is calculated with the resultant acceleration of pelvic X direction and Z direction,
and the moment when the speed is the same as the relative speed of the vehicle body is determined as
pelvic rebound 0 moment.
A.1.13.3
A.1.13.3.1

Q series 3-year-old child dummy
Head

The resultant Acc and HIC are calculated according to the following formula:

In the formula：Ax, Ay and Az—acceleration of three directions, with the unit of g, t2-t1≤15ms.
A.1.13.3.2 Chest
The resultant Acc is calculated according to the following formula:

AR  AX  AY  AZ
2

2

2

In the formula： Ax, Ay and Az—acceleration of three directions, with the unit of g.

43

A.2 TEST PROCEDURES OF FRONTAL 50% MOBILE PROGRESSIVE DEFORMABLE
BARRIER (MPDB)
A.2.1 Vehicle Preparation
A.2.1.1

Inspection and confirmation of vehicle status when the vehicle arrives

After the vehicle under test arrives in the test room, paste the C-NCAP logo and the vehicle's unique
identification - test number. Measure the vehicle mass and the axle load of the front and rear axles
when the vehicle arrives and then record them. Check and confirm the appearance, configuration,
and basic parameters of the vehicle.
A.2.1.2

Fuel vehicle

A.2.1.2.1

Measurement of the kerb mass

A.2.1.2.1.1 The volume of oil tank is subject to the manufacturer's manual; Drain the fuel oil in the
fuel tank and run the engine until the fuel is run out.
A.2.1.2.1.2 Calculate the fuel mass at the rated capacity of the fuel tank. The density of gasoline is
0.74g/ml and the density of diesel is 0.84g/ml. Fill the fuel tank with water, and the mass of water is
90% of the fuel mass at the rated capacity of the fuel tank.
A.2.1.2.1.3 Check whether other liquids (such as engine oil, transmission oil, brake fluid, washing
fluid, anti-freezing solution) of the vehicle have reached the maximum level and fill them up;
A.2.1.2.1.4 Confirm that the spare tire and vehicle tools have been well prepared, and remove any
objects from the vehicle that are not related to the vehicle.
A.2.1.2.1.5 Adjust the tire pressure to the semi-load pressure according to the description of
manufacturer.
A.2.1.2.1.6

Measure and record the height at four vehicle wheels.

A.2.1.2.1.7 Measure and record the vehicle mass and the axle load of the front and rear axles, and
this is the vehicle kerb mass.
A.2.1.2.2

Measurement of reference mass

A.2.1.2.2.1 The driver seat and second-row seats (if adjustable) are adjusted to the middle or the
backward locking position closest to the middle. The front passenger seat
is adjusted to 5th
percentile design position or the foremost position.
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A.2.1.2.2.2 Place THOR 50th dummy or weights of 80kg on the driver seat. Place Hybrid III 5th
dummy or weights of 57kg on the front passenger and the second row seat behind the driver seat ;
Place Q10 child dummy and CRS or weights of 38kg on the second row seat behind the front
passenger. For vehicle model with single-row seat, the corresponding weight is placed at the front
seat.
A.2.1.2.2.3 The axle load of front and rear axles and the total vehicle mass are recorded. This axle
load is the reference axle load, and the mass is the reference mass.
A.2.1.2.2.4

Measure and record the height at four vehicle wheels.

A.2.1.2.2.5

Mass at the front row and second row are removed.

A.2.1.2.3

Previous preparations of vehicle

A.2.1.2.3.1 Ensure that the vehicle’s battery is connected to the vehicle’s electrical circuit in its
standard position. Check that the dashboard light for the airbag circuit functions as normal.
A.2.1.2.3.2 Drain engine oil, transmission oil, washing fluid, coolant and other liquids. Drain the
liquid in the air conditioning system. If the axle loads are out of tolerance, add weights.
A.2.1.2.3.3 Remove the luggage area carpeting, spare wheel and any tools or jack from the car.
(make sure that the spare tire doesn't affect the vehicle impact characteristics).
A.2.1.2.3.4 Install the on-board data recorder, and install the acceleration sensor at the lower B
pillar on the left and right sides of the vehicle.
A.2.1.2.3.5 Weight will be placed for each seating area according to A.2.1.2.2.2. Record the axle
load of front and rear axles and vehicle mass at this moment, and compare them with the axle load
and reference mass in A.2.1.2.2.3. The change in axle load of each axle is not more than 5% or 20kg,
and the change in vehicle mass doesn't exceed 25kg. The components that do not affect the vehicle
impact characteristics can be added or removed, the mass of the water in the fuel tank can be
adjusted to meet the above requirements. Record the final vehicle mass and the axle load of the front
and rear axles.
A.2.1.2.3.6

Measure and record the height at four vehicle wheels

A.2.1.2.3.7 If the vehicle has an anti-impact system, the vehicle manufacturer needs to cancel this
function before the impact test and confirms that the performance of other systems will not be
affected.

45

A.2.1.3

Pure electric vehicle/Plug-in Hybrid electric vehicle (EV/PHEV)

A.2.1.3.1

Reporting of basic information of the vehicle

The vehicle manufacturer needs to submit information related to the layout and/or position of the
high-voltage system and its components to the C-NCAP management center, including:
A.2.1.3.1.1 Layout drawings and/or photos of the high-voltage system and its components, and
mark the position of the rechargeable energy storage system (REESS) marked.
A.2.1.3.1.2

Explanatory drawings and written records related to the REESS fixing method.

A.2.1.3.1.3 Description of related information on REESS battery type, battery capacity, electrolyte
constitution and total quantity.
A.2.1.3.1.4
For vehicles equipped with high voltage automatic disconnection device, if the
manufacturer decides to carry out validity check test for the high voltage automatic disconnection
device, it shall provide the position of the device and briefly describe its working principle or
working mode.
A.2.1.3.2 Vehicle charging
The power battery shall be charged before the test. The impact test of pure electric vehicles and
plug-in hybrid electric vehicles shall be conducted within 24 hours after the end of the vehicle
charging.
A.2.1.3.2.1 For electric vehicles and plug-in hybrid electric vehicles, the power battery can be
charged to the maximum state of charge according to the manufacturer's requirements.
A.2.1.3.2.2 For electric vehicles and plug-in hybrid electric vehicles, if the manufacturer has no
requirement, the power battery will be fully charged according to Article 5.1 of GB/T 18385-2005.
A.2.1.3.2.3 For hybrid electric vehicles, the battery capacity status can be ignored.
A.2.1.3.3

Measurement of the vehicle kerb mass

If the vehicle is equipped with a power battery liquid cooling system, the coolant shall be drained
after charging. If the test weight is out of tolerance, add weights. For hybrid electric vehicles, the fuel
shall be processed according to A.2.1.2.1.1-A.2.1.2.1.2. Vehicle kerb mass is measured according to
A.2.1.2.1.3-A.2.1.2.1.5.
A.2.1.3.4

Measurement of the vehicle reference mass

Vehicle reference mass is measured according to A.2.1.2.2.
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A.2.1.3.5

Previous preparations of vehicle

Vehicle preparations are made according to A.2.1.2.3.1-A.2.1.2.3.4; weight is placed for each seating
area according to A. 2.1.2.2.2. Record the axle load of front and rear axles and vehicle mass at this
moment, and compare them with the axle load and reference mass in A.2.1.2.2.3. For hybrid electric
vehicles, the change in axle load of each axle shall not be more than 5% or 20kg, and the change in
vehicle mass shall not exceed 25kg. The components that do not affect the vehicle impact
characteristics can be increased or decreased, the mass of the water in the fuel tank can be adjusted to
meet the above requirements; For pure electric vehicles, if the vehicle mass is 25kg or more greater
than reference mass, the change in vehicle mass shall not be greater than 2% of the reference mass. If
it exceeds 2%, the test can be continued after confirmation with the manufacturer. Record the final
vehicle mass and the axle load of the front and rear axles.
Measure and record the height at four vehicle wheels.
If the vehicle has an anti-impact system, the vehicle manufacturer needs to cancel this function
before the impact test and confirms that the performance of other systems will not be affected.
A.2.1.3.6

Determination of electrical safety measurement points

A.2.1.3.6.1 Determine the isolation resistance measurement point at power battery end (for the
condition that the main relay or outage switch is placed outside the battery pack only), and measure
the voltages of anode and cathodes of power battery, and the voltage among anode, cathode of power
battery and the electrical chassis.
A.2.1.3.6.2 Determine the isolation resistance measurement point at the load end of electric power
system and measure the voltages of anode and cathode of the load end and voltage among the anode,
cathode of power battery and the electrical chassis.
A.2.1.3.6.3 Mark at the fixed position of the REESS component of the vehicle under test for
measurement of displacement and separation of related components after the impact.
A.2.2 Vehicle Deformation Measurement
The vehicle deformation is measured by a three-coordinate measurement device, and the accuracy is
1mm. Each coordinate axis in the coordinate system created by the three-coordinate measurement
device shall be the same as that in the body coordinate system. The vehicle under test shall be in a
state in which A.2.1.2.1.7 is completed during the measurement.
A.2.2.1

Measurement before the test

A.2.2.1.1 Mark points at the central position of clutch pedal, brake pedal, accelerator pedal and
parking brake pedal.
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A.2.2.1.2 If the steering wheel is adjustable, it shall be placed in the middle position in both
longitudinal and vertical direction.
A.2.2.1.3 Remove the intermediate components of the steering wheel. If an airbag is installed,
remove it, expose the end of the steering column, and mark the airbag connection line to reinstall the
airbag. Follow the manufacturer's instructions when removing the airbag and/or steering wheel
assemblies.
A.2.2.1.4
A.2.2.1.5
methods.

Make a marked point in the middle of the top end of the steering column.
Establish a body coordinate system. It can be established in one of the following

A.2.2.1.5.1 On the non-deformable rear end of the vehicle (the left and right sides and the tail of
the vehicle, etc.), if the manufacturer can provide the coordinate values of 8 feature points (the 8
points should be spatially dispersed as far as possible and easy to measure) as the coordinate values
under the design body coordinate system of the vehicle, the coordinate values of 8 feature points are
recorded, and the design body coordinate system of the vehicle is established by use of software
according to the coordinate values of these 8 points.
A.2.2.1.5.2 If the manufacturer can't provide 8 feature points described in A.2.2.1.5.1, a body
coordinate system will be established according to the following method: Adjust the vehicle until it is
level, mark at least 8 points on the non-deformable rear end of the vehicle (the left and right sides
and the tail of the vehicle, etc.). The 8 points should be spatially dispersed as far as possible. Among
them, 1 marked point is the origin of coordinates; the line connecting 2 marked points is the x-axis or
the y-axis and is parallel to the corresponding coordinate axis of the body coordinate system. If such
two points are not found on the body, the vehicle manufacturer should provide two points
substantially parallel to corresponding coordinate axis of the body coordinate system. Establish the
z-plane on the plane where the vehicle is, and translate the origin point. Record the coordinate values
of 8 marked points in this coordinate system.
A.2.2.1.6
Measure and record the coordinate of central point of clutch pedal, brake pedal,
accelerator pedal and parking brake pedal (if any), and central point of the top end of the steering
column. In case the pedal is adjustable, it will be set in the middle position or the position
recommended by the manufacturer.
A.2.2.1.7

Mark points at B pillar on the occupant side and measure and record:

a) 100mm above the sill;
b) 100mm beneath the lowest level of the side window aperture.
All points shall be as close as possible to the rubber sealing strip on the door.
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A.2.2.1.8

Mark points at A and B pillars on the driver side and measure and record.

a) 100mm above the sill;
b) 100mm beneath the lowest level of the side window aperture.
All points shall be as close as possible to the rubber sealing strip on the door.
A.2.2.1.9 Reinstall the intermediate components of the steering wheel and check whether all bolts
are tightly installed.
A.2.2.1.10 Ensure that all connections to the airbag are replaced and check the dashboard light to
confirm the circuit is functional.
A.2.2.2

Measurement after the test

A.2.2.2.1 Measure the distance from all pedals to some fixation points of vehicle body before the
removal of dummy. In case the measurement is unavailable before the removal of dummy, the
dummy should be removed at first; however, the position of collided pedal should not be damaged as
possible during the removal. Such distance is re-measured after the dummy is removed. In case of
any change in the pedal position, the pedal position is re-positioned based on this distance result.
A.2.2.2.2 Remove the dummy, and remove the data collection equipment out of the vehicle.
A.2.2.2.3

Remove the middle part of the steering wheel.

A.2.2.2.4

Measure 8 feature points (marked points) before the test.

A.2.2.2.5 Establish a body coordinate system. Enter the coordinate values of any 6 points in 8
feature points (marked points) before the test into the software and then establish a body coordinate
system by use of software based on the coordinate values. Compare the coordinate values of the 6
points in the newly established coordinate system with the coordinate values of the 6 points before
the test. If the data isn't in good alignment, reselect 6 points from the 8 feature points (marked points)
to re-establish a new body coordinate system and then make a comparison again. If the data obtained
by the above methods isn't in good alignment, the measured data should be corrected. The correction
method is shown in A.2.2.3.10.
A.2.2.3.6 After the test, measure and record the marked points of B pillar on the occupant side.
A.2.2.3.7 Compare the change in position of related points of B pillar in the z direction before and
after the test.
A.2.2.3.8

There is an angle θ that makes it satisfy the formula z=−x1∗ sinθ+z1∗ cosθ for the
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related points of B pillar (wherein "z" is the measured value in the z direction before the test, and x1
and z1 are the measured values in the longitudinal and vertical directions after the test respectively),
and then θ value is obtained.
A.2.2.3.9 Measure and record the points at the clutch pedal, accelerator pedal, parking brake pedal
(if any) and point in the middle of the top end of the steering column as well as the points at A/B
pillar. Remove the brake liquid before measreing the pedal points. The pedal points are measured
both in the position with no load applied and in the blocked position with 250N appplied
longitudinally. If any pedal becomes detached, do not measure that pedal.
A.2.2.3.10 Convert the coordinates in the x and z directions measured after the test according to the
following formula:

In the formula： X and Z——

Modified coordinate values;

x1 and z1—— Actual measured value after the test.
A.2.2.2.11 Measure and record the marked point of A pillar.
A.2.2.2.12 The following measurement results are obtained according to the data before and after
the test (or the modified data after the test):
a) Displacement of middle of the top of steering column in the longitudinal, lateral, and
vertical directions.
b) Displacement of all pedals in the longitudinal and vertical directions.
c) Displacement of A pillar in the longitudinal direction at waist and sill levels.
A.2.3

Passenger Compartment Adjustment

See Table A.8 for the adjustment of the passenger compartment Adjustments not listed will be set to
the center position or the nearest backward, downward, or outside position.
Table A.8 Position parameter of the passenger compartment
Item

Adjustment requirements

Remarks
If it cannot be locked in the

Driver
position

Seat fore/aft

Mid position between the

middle position, set to the

fully forward and rearmost

backward locked position closest
to the middle
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Item

Adjustment requirements

Seat cushion
inclination
Seat height

Remarks
It is allowed to adjust to the

Design position

middle position, otherwise
lowest position

Design position or lowest
position

/

Torso angle

Design position

or 25 ° from the vertical

Seat lumbar

Design position or fully

support

retracted position

Seat leg support

Retracting position

/

Middle locked position

/

/

Front seat head
restraint height &
inclination
Seat armrest

Stowed position or design
position

/
If there is no design position, it

Seat belt anchorage

50 percentile design

can be in the middle position or

position

the locked position slightly upper

th

than the middle
Middle position in the
Steering wheel

horizontal and vertical

/

directions
This position shall be between the
Fore/aft

5th percentile design
position

foremost of the seat and 25% of
the seat travel (the seat is at the
lowest position); Otherwise it
shall be in the foremost position.

Seat back

5 percentile design
th

position

23 ° if there is no design position
This position shall be at a height

Front
passenger

Seat height

5th percentile design
position

position

between the uppermost and 75%
of the travel downwards(at the 5th
fore/aft position); Otherwise it
shall be in the middle position.
It is allowed to adjust to middle

Seat cushion

5 percentile design

position (at 5th fore/aft position);

inclination

position

Otherwise it should be in the

th

middle position
Height of head

5th percentile design

The lowest position if there is no

restraint

position

design position

Head restraint

5 percentile design

The middle position if there is no

inclination angle

position

design position

th
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Item

Adjustment requirements

Remarks

Seat lumbar

5 percentile design

The fully retracted position if

support

position

there is no design position

Seat leg support

Retracting position

/

Seat armrest

th

Stowed position or design
position

/

seat beltSeat belt

5th percentile design

The lowest position if there is no

anchorage

position

design position

Seat orientation

Forward-facing

/
Middle position or the backward

Fore/aft

Middle locked position

locked position closest to the
middle position

Seat back

Design position

or 23 ° from the vertical
The feet must lie flat on the floor.

Seat height

Design position

If there cannot be or is no design
position, it shall be in the lowest
position

Seat cushion
inclination
Second row

Head restraint

position

height
Head restraint
inclination
Seat lumbar
support
Seat leg support
Armrest

Design position

position
Or the lowest locked position; No

Design position

interference with the installation
for children is allowed.

Design position
Design position
Retracting position
Stowed position or design
position
5th percentile design

Seat belt anchorage

It is allowed to reach the middle

position/Q10 child
installation design position

The middle position if there is no
design position
The fully retracted position if
there is no design position
/
/
The lowest position if there is no
design position; See the vehicle
manual for the description of the
child installation design position

The front row is the lowest
Side window glass
Others

position; The back row is

Only applicable to the opened

the lowest or removed

windows

position
Shift lever

Neutral position

/

Parking brake

Release position

/

Pedals

Release position
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Adjust the pedal to the middle
position

Item

A.2.3.1

Adjustment requirements

Remarks
Vehicles with automatic locks are

Doors

Closed

Roof/sunroof

Closed position

/

Sun visor

Retracting position

/

Rearview mirror

Normal use position

/

locked before testing.

Front-row driver seat adjustment

A.2.3.1.1 For a longitudinally adjustable front seat, it shall be locked in the middle of the travel or
in the rearward position closest to the middle position. Check and make sure the seat slide rail system
is in a fully locked position.
A.2.3.1.2 If the height of the front seat can be adjusted independently, it shall be adjusted to the
manufacturer's design position or the lowest position.
A.2.3.1.3 If the angle of the seat cushion is adjustable, it shall be adjusted to the manufacturer's
design position or the lowest position.
A.2.3.1.4 The seat back shall be adjusted to make the torso inclination of the HPM device reach the
design angle specified by the manufacturer or adjusted to a position inclined 25° backward from the
vertical surface.
A.2.3.1.5 If the lumbar support is adjustable, it shall be adjusted to the manufacturer's design
position or the fully retracted position.
A.2.3.1.6
position.

If the height of the head restraint is adjustable, it shall be adjusted to the middle-locked

A.2.3.1.7
If the inclination of the head restraint is adjustable, it shall be adjusted to the
middle-locked position.
A.2.3.2

Front-row occupant seat adjustment

A.2.3.2.1 For a longitudinally adjustable seat, if the 5th percentile fore/aft position provided by the
manufacturer is between the foremost and 25% of the travel (at the lowest height), then adjust to the
manufacturer's design position; Otherwise, adjust to the foremost locked position of the seat.
A.2.3.2.2 If the height of the seat is adjustable and the 5th percentile vertical position of the seat
provided by the manufacturer is between the uppermost and the 75% of the travel downward, then
adjust to the manufacturer's design position; Otherwise, adjust to the vertical middle position.
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A.2.3.2.3 The angle of the back shall be adjusted to the manufacturer's design position. If there is
no design position, then adjust to a position 23 ° backward from the vertical.
A.2.3.2.4
If the inclination of the seat cushion is adjustable, it shall be adjusted to the
manufacturer's design position or the middle position.
A.2.3.2.5 If the height of the head restraint is adjustable, it shall be adjusted to the 5th percentile
design position; otherwise, it shall be adjusted to the lowest locked position.
A.2.3.2.6
If the inclination of the head restraint is adjustable, it shall be adjusted to the
manufacturer's design position or a middle position.
A.2.3.3 Adjustment of second-row seats
A.2.3.3.1 For the longitudinally adjustable second-row seat, it shall be locked in the middle of the
travel or in the rearward position closest to the middle position. Check and make sure the seat slide
rail system is in a fully locked position.
A.2.3.3.2 For second-row seats with adjustable vertical positions, the seat height shall be set to the
manufacturer's design position or the lowest position.
A.2.3.3.3 For second-row seat with adjustable seat back, they shall be adjusted to the design angle
of the manufacturer or adjusted to a position 23° backward from the vertical.
A.2.3.3.4 For second-row seats with lumbar support mechanism, they shall be adjusted to the
manufacturer's design position or the fully retracted position.
A.2.3.3.5 The head restraints of second-row seats shall be adjusted to the manufacturer's design
position or the lowest locked position.
A.2.3.3.6

If the orientation of the seat is adjustable, it shall be adjusted forward-facing.

A.2.3.3.7

Other adjustment mechanisms shall be set at the manufacturer's design position.

A.2.3.3.8 For seats occupied by Q10 dummy, if there are clear instructions in the vehicle manual
on how the seat shall be adjusted when installing the child restraint system, the vehicle seat can be
set according to the instructions provided that the position of the female dummy's seat is not affected.
A.2.3.4 Adjustment of steering wheel
A.2.3.4.1 For a horizontally adjustable steering wheel, it shall be adjusted to the middle of the
adjustable range.
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A.2.3.4.2 For a vertically adjustable steering wheel, it shall be adjusted to the middle of the
adjustable range.
A.2.3.4.3
The steering wheel shall be in a free state and in the position specified by the
manufacturer when the vehicle travels straight.
A.2.3.5 Adjustment of seat belt anchorage
The adjustable seat belt anchorage shall be adjusted to the manufacturer's design position. If there is
no design position, the anchorage for THOR 50th dummy shall be placed in the middle position or the
nearest upward locked position; The anchorage for Hybrid III 5th and Q10 dummy shall be placed in
the lowest position.
A.2.3.6

Shift lever

The shift lever shall be in neutral.
A.2.3.7

Glass

The movable glass on the vehicle shall be put down. At this time, the position of the control handle is
the position at which the glass is closed.
A.2.3.8

Pedal

The pedal shall be in the normal release position.
A.2.3.9

Sun visor

The sun visor shall be in the retracted position.
A.2.3.10

Rearview mirror

The rearview mirror shall be in the normal position of use.
A.2.3.11 Door (lock)
Vehicles without automatic locking function shall be tested with the door closed but not locked;
Vehicles with automatic locking function shall be tested with the door closed and locked.
A.2.3.12

Movable roof

If a movable roof or a removable roof is installed, it shall be in its proper position and closed.
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A.2.3.13

Parking brake

The parking brake shall be in the normal release position.
A.2.3.14

Other adjustment mechanisms

Other adjustment mechanisms shall be set at the manufacturer's design position or retracted or the
lowest position.
A.2.4

Preparation and Calibration of Dummy

During the test, one THOR 50th dummy, two Hybrid III 5th dummies and one Q series 10-year-old
child dummy are used.
A.2.4.1

Preparations of dummy

A.2.4.1.1
THOR 50th male dummy is placed at the front-row driver's seat, and its performance
and specification shall comply with the manufacturing standards of B version (SBL-B). Refer to
A.2.6.1 for the requirements for the performance of test instrument. One spine adjustment box is
equipped, the lumbar vertebrae shall be set at the "slouched" position, with the angle equivalent to
+9°. Tools defined in A version (SBL-A) are used to position H point. No neck shield is allowed. For
the torso, jacket is allowed only. Hybrid III 50th lower leg is equipped, including the sensor of
sliding displacement of knee joints and knee joints of ball bearing, for the lower part of the body,
fitted cotton stretch pants shall be worn, which shall not cover knees of dummies. For feet, rubber
shoes with the size of 11 and assigned in MIL-S13192 rev P (or equivalent shoes) shall be worn.
A.2.4.1.2 Hybrid III 5th female test dummy is placed at the front occupant seat and the left position
of the second row respectively, dummies are equipped with neoprene neck shield (Part
ABA-211-DN), equipped with a waistcoat in compliance with SAEJ2921. Dummies wear a fitted
cotton half-sleeve top and shorts, and shoes shall comply with requirements in MIL-S-21711E.
A.2.4.1.3 Q10 child dummy is placed at the right position of the second row, Q10 dummy of
EuroNCAP2020 version is used in the test, dummy wears the original suits, Hip Shields are used for
test.
A.2.4.1.4 THOR 50th dummies are prepared according toaccording to the following procedures.
A.2.4.1.4.1

Refer to A.2.5.1 for the requirements of test instrument performance.

A.2.4.1.4.2 The THOR dummy shall be equipped with a modified spine box set to the ‘slouched’
position which is equivalent to +9°.
A.2.4.1.4.3 Tools defined in A version (SBL-A) are used to position H point.
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A.2.4.1.4.4 No neck shield is allowed. For the torso, jacket is allowed only. For the lower part of
the body, fitted cotton stretch pants shall be worn, which shall not cover knees ; The feet of the
THOR shall be fitted with rubber soled shoes equivalent to those specified in MIL-S13192 rev P, size
11EEE.
A.2.4.1.5

Hybird III 5th dummies are prepared according to the following procedures.

A.2.4.1.5.1

Dummies are equipped with neoprene neck shield (Part ABA-211-DN).

A.2.4.1.5.2

Dummies shall be equipped with a waistcoat in compliance with SAEJ2921.

A.2.4.1.5.3 Dummies shall wear a fitted cotton half-sleeve top and shorts, and shoes shall comply
with requirements in MIL-S-21711E.
A.2.4.1.6

Q10 dummies are prepared according to the following procedures.

A.2.4.1.6.1

Q10 dummies of EuroNCAP2020 version are used in the test.

A.2.4.1.6.2

Dummy wears the official suits.

A.2.4.1.6.3

Hip Shields are used for test.

A.2.4.2

Dummy calibration

A.2.4.2.1 The THOR 50th male dummy shall be calibrated in accordance with A.14; the Hybrid III
5th dummy shall be calibrated in accordance with Part O of CFR572 and SAEJ2878; the child
dummy shall be calibrated according to the instruction manual of the dummy manufacturer.
A.2.4.2.2 The THOR 50th dummy is re-calibrated every 3 tests. The Hybird III 5th dummy is
re-calibrated every 2 tests. Q10 dummies is re-calibrated every 10 tests.
A.2.4.2.3 In case the injury of one part of the dummy reaches or exceeds the specified low
performance limit during the test, this part shall be re-calibrated.
A.2.4.2.4

If a certain part of the dummy is damaged during the test, the part shall be replaced.

A.2.4.2.5 All data of dummy calibration shall be retained for future reference.
A.2.4.3 Test environment requirements for dummies
A.2.4.3.1 The dummy shall be tested at a temperature of 20℃-22℃ and a humidity of 10%-70%.
A.2.4.3.2

Before the calibration, joint adjustment and impact test, the dummy shall be placed in the
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environment of 3.3.1 for at least 5 hours.
A.2.4.3.3 For the THOR 50th dummy, the on-board temperature sensor shall be equipped and
installed, which is connected to the left (or right) position of the rib 4. Start to measure the
temperature of the dummy at an interval not exceeding 10min at least 5h before the test; the interval
before the test is not more than 5min.
A.2.4.4 Adjustment of dummy joints
A.2.4.4.1 The dummy joints should be adjusted at a time as close to the test time as possible, and
shall be performed within 24 hours before the test.
A.2.4.4.2 All dummy joints with stable friction shall be adjusted before the test.
A.2.4.4.3 The dummy joints shall be adjusted so that the limbs of the dummy can keep 1g-2g
holding force.
A.2.4.4.4 For the THOR 50th dummy, the temperature rise caused by the operation of the data
collection equipment can be ignored if it lasts less than 20 min.
A.2.4.5

Painting for dummy

Different parts of the dummy will be painted with different pigments for identification and
differentiation. Area of all painted areas shall be large enough, so that the contact between the
dummy and vehicle is seen clearly (Table A.9). The painting shall be conducted when the test is
about to be conducted, to ensure the painting humidity during the impact.
Table A.9
Dummy

Painted mark on the dummy during frontal 50% impact

Parts of dummy

Color of pigment

Painting area and description
The painting area is a 25×50mm bar

Eyebrow (left and
right)

type area at left and right sides, and
Red

its lower edge has the same height
with the shaped orifice on the
surface of head side

Dummy in the
front row

The painting area is a 25×40mm bar
Nose

Green

type area, which is vertical with the
center line of the nose below the
eyebrow.
The painting area is a 25×25mm

Chin

Yellow

square area, which is at the center
line of the chin.
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Left knee

Red

The painting area is a 45×45mm
square area, which is at the center

Right knee

Green

line of the knee; the lower edge is
aligned with the top of tibia.

Left lower leg (from
upper part to lower

Blue, green, red, and

part)
Right lower leg (from
upper part to lower
part)

yellow
Yellow, red, green,
and blue

The painting area is 25mm×50mm,
which is four areas of the center
line of the lower extremity; the top
is aligned with the top of tibia.
The painting area is a 25×50mm bar

Eyebrow (left and
right)

type area at left and right sides, and
Red

its lower edge has the same height
with the shaped orifice on the
surface of head side

Top of head

Blue

The painting area is a 50×50mm
square area.
The painting area is a 25×40mm bar

Female in the
second row

Nose

Green

type area, which is vertical with the
center line of the nose below the
eyebrow.
The painting area is a 25×25mm

Chin

Yellow

square area, which is at the center
line of the chin.

Left knee

Red

The painting area is a 45×45mm
square area, which is at the center

Right knee

Green

line of the knee; the lower edge is
aligned with the top of tibia.

Top of head

Blue

Head band (from left

Red, yellow, and

to right)

green

Child in the
second row

A.2.4.6

The painting area is a 75×75mm
square area
Its width is 25mm, which is
extended to COG on both sides of
the head from the eyebrow

Dummy inspection after the test

A.2.4.6.1 All dummies shall be visually inspected immediately after the test.
A.2.4.6.2 Any cracks or breakage of the dummy's skin shall be recorded in the test details, and at
this time it shall be determined whether the dummy needs to be re-calibrated.
A.2.4.6.3 Any loose or detached screws shall be re-tightened to the required moment and replaced
if necessary.
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A.2.5

Preparation of Child Restraint System

A three-point seat belt is used to restrain the Q10 dummy in the crash test. The child restraint system
model is determined according to the following priority:
a) If the vehicle is equipped with a integrated child restraint system on the right side of the
second row and the applicable weight range covers the Q10 dummy, the integrated child restraint
system is preferred for impact test.
b) The manufacturer recommends the model of the child restraint system, but requires: The
vehicle manual (or instruction manual) defines or recommends the child restraint system; And
the child restraint system has CCC certification; And there are formal domestic sales channels to
buy it (either online or offline). For imported cars, the above requirements for child restraint
systems do not apply. The manufacturer provides child restraint system products for impact test,
but the products shall obtain relevant foreign certifications. The child restraint system is
provided by the company.
c) The manufacturer selects from the "Child Restraint System Product List for Impact Test"
designated by the C-NCAP Management Center. The child restraint system is provided by the
laboratory.
d) The laboratory selects from the "Child Restraint System Product List for Impact Test"
designated by the C-NCAP Management Center. The child restraint system is provided by the
laboratory.
A.2.6 Test Instrument
All test instruments shall pass the calibration before the test. The channel amplitude class (CAC) of
each sensor shall cover the minimum measured amplitude listed in the table below. In order to ensure
the accuracy of the test, sensors with a channel amplitude class (CAC) several times greater than the
minimum measured amplitude must not be used in the test. During the test, if the sensor reaches the
channel amplitude class (CAC), the sensor shall be re-calibrated.
The on-board recorder is triggered at the first contact time of the vehicle (t=0) and records data
information at a frequency of 10kHZ.
Sensor installation position, configuration rules and vehicle equipment performance shall meet SAE
J211 requirements.
Regardless of the frequency of use of the test instruments, the calibration cycle for all test
instruments is one year.
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A.2.6.1 THOR 50th dummy collection channel
The dummy uses the built-in data collection system, and the collection channel requirements are
shown in Table A.10.
Table A.10 THOR 50th dummy collection requirements
Part

Minimum

Parameter

amplitude

Driver channel

Acceleration Ax Ay Az

250g

3

Angular-rate sensor

4000deg/sec

3

Inclination sensor, X Y

NA

2

Force

5kN

2

Fx Fy

9kN

2

Fz

14kN

1

Moment, Mx My Mz

290Nm

3

Neck

Inclination sensor, X Y

NA

2

T1

Acceleration, Ax Ay Az

200g

3

T4

Acceleration Ax Ay Az

200g

3

Collarbone (L&R)

Force

10kN

8

Deflection, DC0

100mm

4

Angle, Y Z

50deg

8

Inclination sensor, X Y

NA

2

Acceleration, Ax

200g

1

Deflection, DC0

100mm

2

Angle, Y Z

50deg

4

Acceleration, Ax

200g

1

Acceleration Ax Ay Az

200g

3

Force, Fx Fy Fz

5kN

3

Moment, Mx My

300Nm

2

Inclination sensor, X Y

NA

2

Acceleration Ax Ay Az

200g

3

Inclination sensor, X Y

NA

2

Force, Fx,

9kN

2

Bending moment My

220Nm

2

Force, Fx Fy Fz

5kN

6

Force, Fx Fy Fz

20kN

6

Bending moment, Mx My Mz

400Nm

6

Knee (L&R)

Displacement, Dknee

19mm

2

Upper tibia (L&R)

Force, Fx Fz

12kN

4

Head
Neck wire rope
Upper neck

Chest
Central sternum
Abdomen

T12

Pelvis
Iliac bone (L&R)
Acetabulum (L&R)
Thigh (L&R)

Force
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Part

Lower tibia (L&R)

A.2.6.2

Minimum

Parameter

amplitude

Driver channel

Moment, Mx My

400Nm

4

Force, Fx Fz

12kN

4

Bending moment, Mx My

400Nm

4

Total channels (rate sensor)

99

Inclination sensor (static)

10

Hybrid III 5th dummy collection channel

The data channel collection is conducted according to Table A.11.
Table A.11 Hybrid III 5th female dummy collection channel

Test part
Head acceleration

Parameter

Minimum
amplitude

Occupant

Occupant

channel in the

channel in the

front row

second row

AxAyAz

250g

3

3

FxFy

9kN

2

2

Fz

14kN

1

1

MxMyMz

290Nm

3

3

AxAyAz

150g

3

3

Dchest

90mm

1

1

AxAyAz

150g

3

3

Iliac force and

Fx

9kN

2

2

moment

My

220Nm

2

2

Fz

20kN

2

/

Dknee

19mm

2

/

FxFz

12kN

4

/

Mx My

400Nm

4

/

FxFz

12kN

4

/

Mx My

400Nm

4

/

Neck force and
moment
Chest
deformation and
acceleration
Pelvic
acceleration

Thigh
compression
force
Sliding
displacement of
knee joint
Upper tibial force
and moment of
the lower leg
(left/right)
Lower tibial force
and moment of
the lower leg
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Test part

Minimum

Parameter

amplitude

Occupant

Occupant

channel in the

channel in the

front row

second row

40

20

(left/right)
Dummy channel
Total channels

60

A.2.6.3 Q10 child dummy collection channel
The data channel collection is conducted according to Table A.12.
Table A.12

Q10 dummy collection channel

Test part

Parameter

Minimum amplitude

Measuring channel

Head acceleration

Ax, Ay, Az

150g

3

Fx

5kN

Fy

5kN

Neck force and

Fz

6kN

moment

Mx

150Nm

My

150Nm

Mz

80Nm

Ax, Ay, Az

150g

3

Dchest

80mm

4

PaL, PaR

10bar

2

Chest acceleration
Chest compression
amount (up/down)
Abdominal pressure

Total channels

6

18

A.2.6.4 Vehicle and trolley sensor configuration
The sensors of vehicles and trolleys are configured according to Table A.13, Table A.14, and Table
A.15.
A.2.6.4.1 Remove the carpet and necessary interior trim parts, and install an acceleration sensor at
the B-pillar. Its installation must not adversely affect the seat belt retractor/force limiter.
A.2.6.4.2 The weight of seat belt loadcell shall be less than 100g, and its calibration procedures
shall meet the requirements of ISO/TS17242:2014.
A.2.6.4.3 When the natural wearing position of the seat belt is significantly affected after the
shoulder belt loadcell is installed, support can be provided by a soft non-metallic wire from above.
A.2.6.4.4

Confirm the loadcell position should not cause interferance between loadcell and D ring.
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If the seat belt has a CRS locking device, to avoid interference, the tension sensor may not be
installed.
A.2.6.4.5 The acceleration sensor is installed at the COG of the mobile trolley.
Table A.13 Vehicle sensor configuration for frontal 50% impact test
Position

Parameter

Minimum amplitude

Measuring channel

Left side of the B-pillar

Acceleration, Ax

150g

1

Acceleration, Ax

150g

1

Force, F shoulder belt

16kN

1

Force, F shoulder belt

16kN

1

Force, F shoulder belt

16kN

1

Force, F shoulder belt

16kN

1

Right side of the
B-pillar
Dummy shoulder belt
at the driver side
Dummy shoulder belt
at the front passenger
side
Shoulder belt of the
female dummy in the
second row
Q10 child dummy
shoulder belt
Total channels

6

Table A.14 Trolley sensor configuration for frontal 50% impact test
Position

Parameter

Minimum amplitude

Measuring channel

Trolley center of gravity

Acceleration, Ax Ay Az

150g

3

Acceleration, Ax Ay Az

150g

3

Trolley center of gravity
(back-up)
Total number of

6

channels

Table A.15 Total sensor channels for frontal 50% impact test
Driver THOR 50th dummy

99

Female occupant dummy in the front row

40

Female dummy in the second row

20

Q10 dummy in the second row

18

Vehicle

6

Trolley

6

Total

189
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A.2.7

Installation and Measurement of Dummy

A.2.7.1

Measurement of seats

If the seat to be tested has never been seated, it shall be seated by a person or a device with a weight
of 75kg±10kg twice, for 1min each time, to make the seat cushion and back deform properly. Before
placing the HPM device (SAEJ826), all seat assemblies shall be kept empty load for at least 30 min.
The seating area where the HPM device touches shall be covered with a piece of fine cotton cloth of
sufficient size and suitable texture, such as plain cotton cloth with 18.9 yarns/cm2 and a density of
0.228kg/m2 or knitted or non-woven fabrics with the same properties.
A.2.7.1.1

Driver

A.2.7.1.1.1 Place the seat plate and back plate assembly of the HPM device on the seat and make
the central plane of the HPM device coincide with that of the seat.
A.2.7.1.1.2 Install the foot and lower leg assembly to the seat plate assembly, make the straight line
passing through the two "H" point marking buttons parallel to the bottom surface and perpendicular
to the longitudinal central plane of the seat, and adjust the length of the thigh and lower leg to 10%
and 50% scale.
A.2.7.1.1.3 The right foot is placed on the accelerator pedal that has not been depressed with the
heel as far forward as possible. The left foot is placed symmetrically relative to the center line of the
HPM device, flat on the footrest. The straight line passing through the two "H" point marking
buttons is perpendicular to the longitudinal central plane of the seat.
A.2.7.1.1.4 Install the lower leg and thigh mass in sequence, and confirm the level of the HPM
device again.
A.2.7.1.1.5 Tilt the back plate forward to the stop block, and use the T-bar to pull the HPM device
away from the seat back. If the HPM device tends to slide backward, it is allowed to slide backward
until the seat plate touches the back; If the HPM device has no tendency to slide backward, apply a
horizontal backward force to the T-bar to make the HPM device slide backward until the seat plate
contacts the seat back.
A.2.7.1.1.6 At the intersection of the hip protractor and the T-bar, apply a force of 100N±10N to
the HPM device. The direction of the force shall be along the thigh bar. Then put the back plate back
on the back, and prevent the HPM device from sliding forward during the following operation steps.
A.2.7.1.1.7 Put the back plate back on the seat back, install the left and right hip mass, then
alternately install the left and right torso mass, and confirm that the HPM device remains level.
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A.2.7.1.1.8 Pull the back plate to the vertical position, hold the T-bar and reciprocate the HPM
device three times within 5° on both sides of the vertical direction to eliminate the friction between
the HPM device and the seat. During operation, apply proper lateral force to the T-bar to keep the
T-bar in a horizontal position, and avoid the application of vertical or forward or backward forces. In
addition, the feet of the HPM device shall not be subject to any constraints.
A.2.7.1.1.9 In the process of shaking the HPM device, if the feet move from their position, it must
be readjusted. Lift left and right feet off the floor to the minimum necessary height alternately until
they no longer produce additional traction. In the process of lifting the feet, the two feet shall be able
to turn freely, and no forward or lateral loads are applied. When each foot is returned to the down
position, the heel shall touch the support structure designed for it.
A.2.7.1.1.10 Hold the T-bar, make the HPM device not slide forward on the seat cushion, and put
the back plate back on the seat back. Check that the lateral level is level. If necessary, apply a lateral
force on the top of the back plate to keep the seat plate of the HPM device level on the seat.
A.2.7.1.1.11 Apply and remove a backward horizontal force of no more than 25N to the head space
probe rod alternately at the height of the torso weight of the HPM device until the hip angle
protractor indicates that a stable position has been reached after the force is removed.
A.2.7.1.1.12
A.2.7.1.2

Measure and record the seat "H" point and torso angle.

Front-row and second-row occupants (females)

A.2.7.1.2.1 Place the back plate and seat plate assemblies of the HPM device on the seat, with the
center coinciding with that of the seat.
A.2.7.1.2.2 Install the thigh counterweight, but do not install the lower leg. When interfering with
the vehicle, the T-bar may not be installed.
A.2.7.1.2.3 Tilt the back plate forward to the stop block, and use the T-bar to pull the HPM device
away from the seat back. If the HPM device tends to slide backward, it is allowed to slide backward
until the seat plate touches the back; If the HPM device has no tendency to slide backward, apply a
horizontal backward force to the T-bar to make the HPM device slide backward until the seat plate
contacts the seat back.
A.2.7.1.2.4 At the intersection of the hip protractor and the T-bar, apply a force of 100N±10N to
the HPM device. The direction of the force should be along the thigh bar. Then put the back plate
back on the back, and prevent the HPM device from sliding forward during the following operation
steps.
A.2.7.1.2.5 Put the back plate back on the seat back, install the left and right hip mass, then
alternately install the left and right torso mass, and confirm that the HPM device remains level.
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A.2.7.1.2.6 Pull the back plate to the vertical position, hold the T-bar and reciprocate the HPM
device three times within 5° on both sides of the vertical direction to eliminate the friction between
the HPM device and the seat. During operation, apply proper lateral force to the seat plate to keep the
seat plate in a horizontal position, and avoid the application of vertical or forward or backward
forces.
A.2.7.1.1.7 Hold the T-bar, make the HPM device not slide forward on the seat cushion, and put the
back plate back on the seat back. Check that the lateral level is level. If necessary, apply a lateral
force on the top of the back plate to keep the seat plate of the HPM device level on the seat.
A.2.7.1.2.8 Apply and remove a backward horizontal force of no more than 25N to the head space
probe rod alternately at the height of the torso weight of the HPM device until the hip angle
protractor indicates that a stable position has been reached after the force is removed.
A.2.7.1.2.9 Measure and record the coordinates of the seat "H" point, torso angle, and the most
forward point of the seat cushion.
A.2.7.1.2.10 Use the following formula to calculate the H point of the Hybrid III 5th dummy, where
XSCL is the distance from H point to the most forward point of the seat cushion in the X direction,
and XAF05 is usually ahead of XAM50.

A.2.7.2

Installation of dummies

Place a THOR 50th dummy in the driver's seat, a Hybrid III 5th dummy in the front passenger seat and
the left seat in the second row respectively, and a Q series 10-year-old child dummy and supporting
child restraint system on the rightmost seat in the second row.
The dummy must not be placed directly on the seat for more than 6h before the test. If it is more than
6h, recheck the dummy position before the test, but it shall not exceed 12h.
A.2.7.2.1 THOR 50th dummy
Position the dummy before the test. Don’t move the vehicle as far as possible until the test begins. If
the test is terminated unexpectedly, the dummy positioning and measurement procedures need to be
repeated. If the dummy does not meet the following requirements after three times of positioning, the
dummy shall be positioned in the position closest to the requirements and the positioning results
shall be recorded in detail.
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A.2.7.2.1.1 Arms
The upper arm shall be as close to the torso as possible
A.2.7.2.1.2 Torso and shoulders
The back shall touch the seat back. The plane of symmetry of the dummy shall be vertical and
parallel to the longitudinal centerline of the vehicle and coincide with the longitudinal centerline of
the seat.
A.2.7.2.1.3 H point
The "H" point of the dummy on the driver's side shall be within a range of 13mm in the vertical
direction and the horizontal direction of a specified point. The point is 20 mm above and in front of
the H point determined by the procedure specified in A.2.7.1.12 20mm.
A.2.7.2.1.4 Pelvic angle
Use the inclination sensor to measure the pelvic angle. The pelvic angle shall be within the range of
0°±1° (X) and 33°±2.5° (Y)
A.2.7.2.1.5 Torso
Use the upper chest inclination sensor to measure the torso angle. It shall be within the range of the
value recommended by the manufacturer 0°±1° (X) and ±1° (Y). If there is no recommended value,
record the measured angle in the test information in detail.
A.2.7.2.1.6 If the positioning of the dummy does not fully meet the above requirements, priority
should be given to the H point position, then the pelvic angle, and finally the torso angle.
A.2.7.2.1.7 Hands
The palms of the dummy shall be in contact with the outside of the rim at the horizontal centerline of
the steering wheel rim, and the thumbs shall be placed on the steering wheel rim and gently pasted
with tape.
A.2.7.2.1.8 Head
If the position of the head restraint affects the positioning of the head and the center of gravity of the
head shifts forward as a result, the head restraint needs to be adjusted. First, move the head restraint
backward in the X direction, and adjust the head restraint in the Z direction if necessary, to ensure
that it does not interfere with the head. If interference still exists and the head restraint cannot be
adjusted further, the test continues. Record the head angle in the test information in detail.
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A.2.7.2.1.9 Legs
If the dummy's knee touches the instrument panel, or the gap is less than 30mm, the seat shall be
moved back to the nearest locked position until the above requirements are met, and the modified
position of H point is recorded in detail.
The dummy's thighs shall lean against the seat cushion as far as possible. The distance between the
outer surfaces of the U-shaped flange metals of the knees shall be within 270mm±10mm. When the
left foot is placed on the footrest or (and) the right foot is placed on the accelerator pedal, the knee
clearance can be ignored. Try to keep the legs in the vertical plane.
A.2.7.2.1.10 Foot
The right foot shall be placed on the accelerator pedal that has not been depressed, and the heel on
the floor shall be in the pedal plane. If the right foot cannot be placed on the accelerator pedal, it
shall be placed in a proper position perpendicular to the lower leg, as forward as possible in the
direction of the pedal centerline, and the heel shall be on the floor.
If there is a footrest, place the left foot completely on the footrest, keep the lower leg in the same
vertical plane, and ignore the requirement of 270mm of knee clearance; If there is no footrest, place
the left foot as flat as possible on the toapan and parallel to the center line of the vehicle, while
ensuring that the distance from the left foot to the center of the seat is the same as the right foot.
A.2.7.2.2

Hybrid III 5th dummy

Position the dummy before the test. Don’t move the vehicle as far as possible until the test begins. If
the test is terminated unexpectedly, the dummy positioning and measurement procedures need to be
repeated. If the dummy does not meet the following requirements after three times of positioning, the
dummy shall be positioned in the position closest to the requirements and the positioning results are
recorded in detail.
A.2.7.2.2.1 Arm
The upper arm shall be in contact with the seat back and the torso.
A.2.7.2.2.2 Torso
The upper torso of the dummy shall lean against the seat back. For a bench seat, the symmetry plane
shall be vertical and parallel to the longitudinal centerline of the vehicle; for a bucket seat, the
symmetry plane shall be vertical and coincide with the longitudinal centerline of the bucket seat.
A.2.7.2.2.3 H point
The "H" point of the dummy shall be located within a range of 13 mm in the vertical and horizontal
directions of the H point determined by the procedure specified in A.2.7.1.13.
69

A.2.7.2.2.4 Pelvic angle
The angle between the pelvis of the dummy and the horizontal plane shall be 20°±2.5°.
A.2.7.2.2.5 Hands
The palms shall touch the outside of the thigh, and the little finger shall touch the seat cushion.
A.2.7.2.2.6 Head
The installation plane of the head sensor shall be horizontal to within ±2.5°. If the seat back is
adjustable, adjust the back angle to make the head sensor installation plane reach level; If the seat
back is not adjustable, adjust the H point position and pelvic angle. If it still cannot meet the
requirements, adjust the lower neck bracket and make records.
A.2.7.2.2.7 Legs
Adjust the feet of the dummy to make the thighs of the dummy lean against the seat cushion as far as
possible. The outer surface of the U-shaped flange of the knees is in the vertical plane, and the
distance between the two outer surfaces is 270mm±5mm. Where possible, the legs shall be in the
vertical plane respectively.
A.2.7.2.2.8

Foot

While keeping the thigh in contact with the cushion, the lower leg shall be placed as forward as
possible. Adjust the lower leg until the foot can touch the floor, maintain the thigh inclination
unchanged and keep a right angle between the foot and the lower leg. When the heel is in contact
with the floor, rotate the foot to make the toe in contact with the floor as far as possible. If the foot
cannot touch the floor, make the calf in contact with the cushion or the foot in contact with the
interior of the vehicle with the foot parallel to the floor as far as possible. When the foot interferes
with the front seat fixing points or body protrusions, rotate the foot around the lower leg to minimize
interference. If interference persists, rotate the thigh or move the feet outward/inward while
maintaining the knee clearance.
A.2.7.2.3
A.2.7.2.3.1

Q10 dummy
Preparation of the child dummy

A.2.7.2.3.1.1 If the child restraint system used is a booster seat without a back, prepare according
to the following steps; if it is a booster seat with a back, there is no need to stick a foam pad.
A.2.7.2.3.1.2 Paste a foam pad on the back of the dummy's hip, in size of 125mm×90mm and
thickness of 20±2mm. The foam pad is symmetrical to the mid-sagittal plane of the dummy, and the
upper edge of the foam pad is aligned with the top surface of the skin of the dummy's hip.
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A.2.7.2.3.1.3 The density of foam pad is 152-200kg/m³, and the strength is 89-118kPa with a 25%
compression deformation rate.
A.2.7.2.3.1.4 The foam pad can be kept in its original position during the test, unless it can be
removed without moving the dummy.
A.2.7.2.3.2

Installation of the child restraint system

A.2.7.2.3.2.1 The selection of adjustable mechanisms and accessories on the child restraint system
shall be adjusted and selected according to the requirements of the manual. When the installation
instructions of the child restraint system in the vehicle manual are inconsistent with the instructions
of the child restraint system, the installation method in the vehicle manual shall be used first
A.2.7.2.3.2.2 Mark the centerline of the vehicle seat and the centerline of the child restraint system,
install the child restraint system on the vehicle seat, and align the middle plane of the child restraint
system with the centerline of the vehicle seat. If the child restraint system interferes with the closed
door, the child restraint system can be moved inwards no more than 50mm.
A.2.7.2.3.2.3 If the child restraint system needs the ISOFIX, connect the child restraint system to
the ISOFIX anchorage on the vehicle body.
A.2.7.2.3.3

Installation and positioning of the child dummy

A.2.7.2.3.3.1
Place the dummy on the child restraint system, and confirm that the dummy's
clothing is not caught in the gap between the thigh and the hip.
A.2.7.2.3.3.2 Align the middle plane of the dummy with that of the child restraint system.
A.2.7.2.3.3.3 Buckle up the seat belt. If the seat belt buckle interferes with the child restraint
system, the child restraint system and the dummy can be moved to the outside no more than 50mm,
so that they no longer interfere with each other. Eliminate the slack in the webbing, but do not tighten
it.
A.2.7.2.3.3.4 Push the child restraint system backwards to ensure that the child restraint system is
in contact with the seat back.
A.2.7.2.3.3.5 Install and adjust Hip Shields, and ensure that the distance between the two Hip
Shields is not less than 154mm.
A.2.7.2.3.3.6 Adjust the torso of the dummy to upright position. Rock the dummy left and right and
push the dummy pelvis backwards at the same time, to ensure that the lower part of the dummy's
back (or foam pad) is in contact with the back of the child restraint system (or seat back).
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A.2.7.2.3.3.7 Adjust the middle plane of the dummy to align with the middle plane of the child
restraint system, and make the dummy face directly forward.
A.2.7.2.3.3.8 Push the shoulder of the dummy backward until the shoulder of the dummy comes
into contact with the back (or the back of the child restraint system) or the head of the dummy comes
into contact with the head restraint (or the head restraint of the child restraint system), whichever
comes first.
A.2.7.2.3.3.9 For the booster seat without a back or integrated child restraint system, adjust the
height of the seat head restraint, so that the highest point of the head restraint is at the same height as
or closest to the highest point of the dummy's head. For the booster seat with a back, adjust the
height of the seat head restraint, so that it does not interfere with the back of the child restraint
system (usually to the highest). If interfere still exists after being adjusted to the highest, and the
vehicle manual clearly states that the head restraint can be removed, then remove it as instructed.
A.2.7.2.3.3.10 The thighs are placed symmetrically and in parallel, with the center distance of
130mm ± 5mm between knees. If the child restraint system causes the knee clearance of the dummy
to fall out of range, it should be as close to the range as possible.
A.2.7.2.3.3.11 The lower leg of the dummy sag naturally, the back surface of the lower leg should
contact the cushion as far as possible, and the center distance between the feet should be
130mm±5mm.
A.2.7.2.3.3.12 If the dummy interferes with the front seat during positioning of the thigh and lower
leg, move the dummy pelvis forward so that the lower leg can be in a vertical posture as far as
possible. Move the pelvis forward gradually until the interference is eliminated. If the pelvic angle
increases more than 5° against the initial value during the forward movement and the interference is
not eliminated, the child dummy is no longer installed for the test, and the score for the child dummy
part is calculated as 0 point.
A.2.7.2.3.3.13 The upper arm is parallel to the chest, and the measurement is based on the front
surface of the two chest displacement sensors and the front surface of the upper arm (biceps).
A.2.7.2.3.3.14 Keep the elbows as close to the torso as possible.
A.2.7.2.3.3.15 The forearm is naturally placed on the booster seat armrest. If it cannot be placed on
the armrest, hang the forearm to the position where the little finger touches the cushion and the palm
is close to the outside of the thigh.
A.2.7.2.3.4

Seat belt adjustment

A.2.7.2.3.4.1 Wear a seat belt according to the operating instructions or the label of the child
restraint system.
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A.2.7.2.3.4.2 Apply a tension of 150N to the shoulder belt near the seat belt buckle to eliminate the
slack of the lap belt part.
A.2.7.2.3.4.3 The initial position of the shoulder belt part shall pass through the upper chest
displacement sensor of the Q10 dummy, and a 50N pulling force shall be applied at the position of
the shoulder belt close to the D-ring or retractor outlet to eliminate the slack of the shoulder belt part
and make the seat belt restrain the dummy's chest in a flat and natural manner. The seat belt may
leave its initial position due to a pull force of 50N and there is no need to be reset to the initial
position.
A.2.7.2.3.4.4 If there is a seat belt locking clip, fasten the locking clip. If the seat belt locking clip
is non-permanent, it is not used.
A.2.7.3

Seat belt wearing

Fasten the seat belt to the dummy. The seat belt is in the natural wearing position. For THOR 50th
and Q10 dummies, the shoulder belt shall not be close to or touch the neck; For Hybrid III 5th dummy,
the shoulder belts shall not cover the screw holes for shoulder ajustment. Otherwise, adjust the
position of seat belt anchorage until the conditions are met. If the seat belt position still can’t meet
the requirement, set the anchorage to the lowest position.
A.2.7.4

Dummy position measurement

The relative position of the dummy shall be measuredafter the dummy positioning, as shown in Table
A.16 and Figure A.10.

Figure A.10

Relative position measurement diagram of dummy for 50% frontal impact
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Table A.16

Relative position measurement table of dummy for 50% frontal impact
Hybrid III 5th

Hybrid III 5th

dummy in the

dummy in the

front row

second row

Jaw to dashboard

/

/

Nose to upper

Nose to upper

center of front

center of front

seat back

seat back

/

/

/

/

/

/

THOR 50th dummy in the front row

A

B

C
D
E
F
G
H

I

J
θ
α

A.2.8

Chin to upper rim of
steering wheel
Chin to top of

Chin to top of

windshield

windshield

Stomach to steering

Stomach to

wheel

dashboard

Point H to the top of

Point H to the top

the sill

of the sill

Knee bolt to top of sill

Knee bolt to top of
sill

Q10 child dummy

Knee joint to edge of

Knee joint to edge

Knee joint to front

Knee joint to front

bolster

of bolster

seat back

seat back

Head to roof

Head to roof

Head to roof

Head to roof

Nose to shoulder belt

Nose to shoulder

Nose to shoulder

Nose to shoulder

(vertical)

belt (vertical)

belt (vertical)

belt (vertical)

Coordinate of

Coordinate of

point H (relative to

point H (relative to

body)

body)

Coordinate of point H
(relative to body)
Shoulder belt to door

Shoulder belt to

(horizontal)

door (horizontal)

Neck angle

Neck angle

Seat back angle (as

/

/

/

Neck angle

Neck angle

Seat back angle

Seat back angle

Seat back angle (as

defined by torso angle)

defined by torso
angle)

β

Head

/

/

/

γ

T1 neck

/

/

/

δ

Chest

/

/

/

ε

Pelvis (X, Y direction)

/

/

/

Photos Before and after the Test

The minimum resolution of the test photos shall be 640×480. Table A.17 lists the minimum number
and location of test photos that shall be taken before and after the test. "O" means that it shall be
shot.
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Table A.17 50% frontal impact test photos
S/N

Photo shooting location

Before the test

After the test

1

Front view photo of vehicle

O

O

2

Left view photo of vehicle

O

O

3

Right view photo of vehicle

O

O

4

Front left 45° photo of vehicle

O

O

5

Front right 45° photo of vehicle

O

O

6

Rear view photo of vehicle

O

O

7

View photo of front windshield

O

O

8

Front view photo of driver

O

O

9

Front view photo of occupant

O

O

10

Side view photo of driver position

O

O

11

Side view photo of occupant position

O

O

12

Driver knee position photo

O

O

13

Occupant knee position photo

O

O

14
15

Photo of knee contact trace on dashboard on

O

driver's side
Photo of knee contact trace on dashboard on

O

occupant's side

16

Driver contact photo

O

17

Occupant contact photo

O

18

Driver seat position photo

O

O

19

Occupant seat position photo

O

O

20

Driver and car interior photos (open the door)

O

O

O

O

O

O

O

O

21
22
23

Occupant and car interior photos (open the
door)
Photos of door opening on the left side of the
vehicle
Photos of door opening on the right side of the
vehicle
Photo of the internal joint between the

24

A-pillar and the passenger compartment of the

O

vehicle
25

Foot space photo

O

26

Photo of central passage for vehicles

O

27

Photos of the front bottom of the vehicle

O

O

28

Photos of the rear bottom of the vehicle

O

O

29

Left view photo of occupants in the second row

O

O

30

Right view photo of occupants in the second

O

O
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S/N

Photo shooting location

Before the test

After the test

O

O

O

O

O

O

O

O

O

O

row
Front area photos of female occupant in the

31

second row
Front right 45° photos of female occupant in

32

the second row

33

Children's side view in the second row
The area in front of the children in the second

34

row
Oblique front 45° of the children in the second

35

row
Feature photo of children's shoulder belts and

36

lap belt restraints in the second row

37

Photo of pedal area on driver's side

O

O

38

Photo of A-pillar area at left side of vehicle

O

O

39

Photo of A-pillar area at right side of vehicle

O

O

O

O

O

O

O

O

O

O

Front view photo of front barrier of MPDB

40

trolley

41

Left view photo of front barrier of MPDB trolley
Right view photo of front barrier of MPDB

42

trolley
Right front 45°photo of front barrier of MPDB

43

trolley
Photo of relative position between MPDB

44

A.2.9

O

trolley and vehicle

Camera Position

The minimum resolution of the camera shall be 1280×720, and the non-stroboscopic high-speed
image lighting system is used at the same time. The camera position is shown in Figure A.11 and
relevant position requirements are shown in Figure A.18.
Table A.18
Camera
number

Position and requirements of camera for 50% frontal impact
Camera speed

1

1000fps

2

1000fps

3

1000fps

Shooting position

Shooting target

Barrier to left B-pillar of

Driver dummy movement

vehicle

pattern

Full view of barrier and

Whole movement process at

vehicle left side

the left vehicle side

Barrier to right B-pillar of

Occupant dummy
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Camera
number

4

Camera speed

1000fps

Shooting position

Shooting target

vehicle

movement pattern

Full view of barrier to and

Whole movement process at

right side of the vehicle

the right vehicle side

From the barrier to the rear
5

1000fps

end of the vehicle (Plan
view)

Whole movement process of
the vehicle
Frontal movement form of

6

1000fps

Front view of windshield

driver dummy and occupant
dummy

7

30fps

8

1000fps

9

1000fps

10

1000fps

11

1000fps

Left-front 45°of the vehicle

Deformation of left vehicle
side

Right seat in the second row

Movement pattern of right

of the vehicle (on board)

child dummy in the rear row

Left seat in the second row

Movement pattern of left

of the vehicle (on board)

dummy in the rear row

The second row of the

General movement pattern

vehicle(on board)

of dummy in the rear row

Driver’s seat (on board)

Front row dummy (THOR
50th) submarining judgment

Figure A.11 Camera location map for 50% MPDB frontal impact test
A.2.10 Test Facilities
A.2.10.1 Test site
The test site shall be large enough to set the runway and the necessary test facilities. The runways at
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least 5m away from the both sides of the impact area shall be horizontal, flat, dry, and clean.
A.2.10.2 Traction system
The traction acceleration of the vehicle is ≤0.3g to maintain the posture of the dummy before impact.
The speed control accuracy is ±0.2km/h.
A.2.10.3

Lighting system

Non-stroboscopic lighting system for high-speed camera is opened 5min before the test, to ensure
that the temperature in the impact area is not excessively high.
A.2.10.4

Moving progressive deformation barrier (MPDB)

MPDB includes trolley and front-end progressive barrier, as shown in Figure A.12. The performance
and installation of the barrier shall conform to the provisions of A.2.15.
A.2.10.4.1 The total mass of MPDB is 1400kg±10 kg.
A.2.10.4.2 The position of COG is ±10mm from in the middle vertical plane in the longitudinal
direction, 1000mm±30mm from the front axis and 500mm-0/+30mm above the ground in the upward
direction.
A.2.10.4.3
The distance from the front surface of the barrier to the COG of the trolley is
2290mm±30mm.
A.2.10.4.4 The lower surface of the barrier is 150mm±5mm above the ground.
A.2.10.4.5 The distance between the outer edge of MPDB and the longitudinal centerline is
850mm±10mm.
A.2.10.4.6 The distance between the front and rear wheels is 1500mm±10mm.
A.2.10.4.7 The wheelbase of the trolley is 3000mm ± 10 mm.
A.2.10.4.8 The width of the interface board between the barrier and the trolley is 1700mm and the
height is 650mm.
A.2.10.4.9 The emergency braking system must be equipped for the trolley and all tires must be
adjusted to have the same tire pressure.

78

Mass
counterbalance
block

Mass
counterbalance
block

Figure A.12

MPDB schematic diagram of trolley dimension

A.2.11 Check and Confirm Items before the Test
A.2.11.1

Battery

Check whether the vehicle battery is connected, whether the replacement battery is placed, whether
the voltage is reached, and whether the installation is firm.
A.2.11.2

Ignition switch

Ignition switch shall be at the "On" position.
A.2.11.3

Indicator light for air bag

The airbag switch shall be in the normal open state (if any); the indicator light for air bag on the
instrument panel displays normally.
A.2.11.4

Check of on-board recorder

Before the test, it shall be guaranteed that the battery capacity of the on-board recorder is under
normal working state, and test whether the trigger switch is under normal working state.
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A.2.11.5

Check of door (locking) state

Before the test, it shall guarantee that all doors are under complete closing state, and the door latch is
not locked. Vehicles with automatic locking function shall be tested when the door is in the locked
state.
A.2.11.6

Electricity inspection of electric vehicle/Plug-in Hybrid electric vehicle (EV/PHEV)

A.2.11.6.1 The vehicle starting switch will be set at the "Ready" position and check the power
battery capacity. The reference isolation resistance is measured before the test. For hybrid vehicle,
the starting switch can be set at the “on” position if it can’t be set at the “Ready” position.
A.2.11.6.2
system.

Test figures of IPXXB test is used to measure the direct contact protection of the

A.2.11.6.3 Measuring equipment is used to measure the indirect contact protection.
A.2.12 Test Parameters
A.2.12.1

Impact speed

A.2.12.1.1 The speed of the vehicle and MPDB trolley shall be as measured and recorded at the
place near the impact point as possible.
A.2.12.1.2
The impact speed of the vehicle under test and MPDB trolley is 50km/h±1km/h
respectively.
A.2.12.2

Impact angle

A.2.12.2.1 The impact angle of the vehicle and MPDB trolley shall be as measured and recorded at
the place near the impact point as possible.
A.2.12.2.2 The impact angle between the vehicle under test and MPDB trolley is 0°±2°.
A.2.12.3 Vehicle alignment
A.2.12.3.1 Vehicle width
The widest point of the vehicle does not include rearview mirrors, side marker lamp, tire pressure
meters, side turn signal lamp, position lamp, flexible fenders, and deformed sidewalls of tires in
contact with the ground.
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A.2.12.3.2

Overlapping area

Determine the vehicle centerline and mark lines on the engine hood and front bumper. The area
between the line and the widest point of the vehicle at the driver's side is the overlapping area
between the vehicle and the deformable barrier.
A.2.12.3.3

Deformable barrier positioning

The overlapping rate between the vehicle and the deformable barrier surface is 50%±25mm.

Vehicle width
Center line of
the vehicle

Evaluation area

Figure A.13
A.2.13
A.2.13.1

Relative impact position between vehicle and MPDB trolley

Check and Confirm Items after Test
Impact parameter

Check and record the impact speed, impact angle and vehicle alignment.
A.2.13.2

Door

Check whether doors are locked. After the test, if there are doors for each row of seat, inspect
whether the doors of both sides can be opened without using tools..
A.2.13.3

E-CAII system inspection

For vehicles equipped with E-CALL system, check and confirm the emergency call function and
positioning function in the specified time.
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A.2.13.4

Seat belt

For the seat belts used by the driver, front-row occupant and the second-row occupant, inspect
whether they faied during the test .
A.2.13.5

Seat

Check and record whether the seat failed after the test.
A.2.13.6

Opening force of the seat belt buckle

Measure the opening force of the seat belt buckle of the dummies and record it.
A.2.13.7

Measurement and check of pure electric vehicle/hybrid electric vehicle (EV/HEV)

For measurement and check of fully electric vehicle/hybrid electric vehicle (EV/HEV), please refer
to A.1.12.4
A.2.13.8

Dummy injury criteria calculation

The filtering grades of sensors at each measuring part are listed in Table A.19. All channel data shall
be recorded. In the process of the impact, head and neck injuries caused by rebounded dummy head
are not included in the calculation category.
Table A.19

Sensor filtering level of dummy for 50% frontal impact

Measurement part

Measurement

Class of filtering

Calculation of

parameters

frequency CFC

injury criteria
HIC15

Head

Acceleration Ax,
Ay, Az

1000

Resultant Acc
3msec
exceedance

Force Fx, Fz

1000

Peak of neck
tension Fz

THOR 50th

Neck

dummy

Peak of neck
Moment My

600

shear Fx
Peak of extension
My

Chest
Chest

compression

180

Deformation peak

180

Deformation peak

amount Rmax
Abdomen

Abdominal
compression
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amount
Continuous
Thigh compression
force (left/right)

Force Fz

600

exceedance of
axial compression
force

Sliding displacement
of knee joints
(left/right)
Pelvis (left/right)
Upper tibial force and

Displacement
Dknee
F(t)[L/R]AR

Moment Mx and

leg (left/right)

My

Moment Mx and

leg (left/right)

My
Acceleration Ax,
Ay and Az
Force Fx, Fy and

Neck
Hybrid III 5

th

dummy

Chest

Fz

Pelvis

600

600

resultant force
compression
force

compression
force
TI

1000

HIC15

1000

Peak of neck force

Deformation Dchest

600

Iliac force Fx

Acetabulum

Peak of

600

and Az

displacement

TI

Moment My

Acceleration Ax

Peak of

Peak of

Force Fz

moment of the lower

Head

600

Force Fz

moment of the lower

Lower tibial force and

180

600
180

Peak of extension
My
Deformation peak
Resultant
acceleration
Unloading force
rate
HIC15

Head

Acceleration Ax,
Ay, Az

1000

Resultant Acc
3msec
exceedance

Q10 child
dummy

Neck

Chest

Vehicle body

Force Fz
Acceleration Ax,
Ay and Az

1000

tension force
Resultant Acc

600

3msec
exceedance

Abdomen

Pressure P

180

B-pillar

Acceleration Acc

60

83

Peak of neck

Peak of pressure
Acceleration of
vehicle body

A.2.13.9 THOR 50th dummy
A.2.13.9.1

Head

The resultant Acc and HIC are calculated according to the following formula:

In the formula： Ax, Ay, Az—— Acceleration values in three directions, unit: g;
t2-t1≤15ms.
A.2.13.9.2

Neck

Calculation of neck extension moment:

A.2.13.9.3

Chest

Calculation of the peak value of total chest deformation:

In the formula：
[U/L|R/L]max—— The peak value of the resultant deformation of the upper left chest, lower
left chest, upper right chest, and lower right chest in millimeters (mm);
[L/R][X(t)/Y(t)/Z(t)][U/L]s—— The time history curve of the deformation amount of the upper
left chest, the lower left chest, the upper right chest, and the lower right chest along the axis X, Y
and Z under their respective local coordinate systems, in millimeters (mm).
A.2.13.9.4 Abdomen
The peak value of X-axis deformation of abdomen, in millimeters (mm).
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A.2.13.9.5 Pelvis
Calculation of acetabulum resultant force

In the formula,
F(t)[L/R]AR——

Left and right acetabulum resultant force, in kN;

F(t)[L/R]x, F(t) [L/R]y, F(t)
acetabulum, in kN;

[L/R]z——

Measurement values of force sensors of left and right

TW(t)—— Piecewise function; For the left acetabulum, TW (t) = 1 when Fx > 0; TW (t) = 0
when Fx ≤ 0; For the right acetabulum, TW (t) = 1 when Fx < 0; TW (t) = 0 when Fx ≥ 0.
A.2.13.9.6 Thigh
Continuous calculation of axial compression force
A.2.13.9.7

Sliding displacement of knee joint

Peak of sliding displacement of knee joint
A.2.13.9.8

Lower leg

Peaks of TI and axial compression force. Calculate TI:

In the formula：
MX—— The bending moment around the X-axis, in Nm;
MY—— The bending moment around the Y-axis, in Nm;
(MC)R——

Critical moment, calculated as 225Nm;

FZ—— Axial compression force in z direction, in kN;
(FC)Z——

Critical compression force of z direction, calculated as 35.9kN;
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A.2.13.10
A.2.13.10.1

Hybrid III 5th dummy
Head

The resultant Acc and HIC are calculated according to the following formula:

In the formula： Ax, Ay, Az—— Acceleration values in three directions, in g;
t2-t1≤15ms
A.2.13.10.2

Neck

Peaks of neck tension Fz and neck shear Fx are determined. Calculation of neck extension moment:

In the formula：
My and Fx—— Values measured by sensors;
D——
2.13.13.3

Distance from sensor center to head-neck interface (SAEJ1733) d=0.01778.
Chest

Peak of chest compression and deformation and calculation of chest VC value.
Calculation of chest VC value:

The rib deformation rate at t moment is calculated through the filtered deformation.
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In the formula：
D(t) ——

Deformation at time t, in meters (m);

δt—— Time interval for deformation measurement, in seconds (s).
A.2.13.13.4

Pelvis

The speed of pelvic is calculated based on the resultant acceleration of pelvic front-back direction
and up-down direction, and the moment when the speed is the same as the relative speed of the
vehicle body is determined as pelvic rebound 0 moment.
A.2.13.14
A.2.13.14.1

Q10 child dummy
Head

The resultant Acc and HIC are calculated according to the following formula:

In the formula：
Ax, Ay, Az—— Acceleration values in three directions, in g;
t2-t1≤15ms.
A.2.13.14.2

Chest

The resultant Acc is calculated according to the following formula:

AR  AX  AY  AZ
2

2

2

In the formula： Ax, Ay, Az—— Acceleration values in three directions, in g.
A.2.13.14.3 Abdomen
The average curve of the time domain data of two sensors measuring the abdominal pressure is taken,
and its peak is taken.
Calculation of abdominal pressure:
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A.2.13.15

Barrier surface measurement

3D measurement system shall be used for PDB honeycomb aluminum deformation measurement.
The system must be able to record the three-dimensional coordinates of single-point and point cloud.
The measurement error of the system is within ±1mm.
A.2.13.15.1
A.2.13.15.1.1
aluminum.

Before the test
Measure the coordinates at the four corners at front end surface of the honeycomb

A.2.13.15.1.2 Establish the coordinate system using the origin, vector Y (from the lower left corner
point to the lower right corner point) and plane YZ (the best fitting plane of the four corners), as
shown in Figure A.14.

Figure A.14

Schematic diagram for establishing a barrier measurement coordinate system

A.2.13.15.1.3 In order to realign the measurement system after the impact, measure and mark at
least four reference points at different heights on the left and right sides of the surface of the bending
part of metal back plate. Mark and measure at least four reference points at the rear of the
honeycomb aluminum at the non-impact side.
A.2.13.15.2 After the test
A.2.12.15.2.1 If the vehicle and the barrier surface remain connected after the test, carefully
separate them. If necessary, remove the barrier from the trolley. If the separation still fails, remove
the structural parts of the vehicle.
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A.2.13.15.2.2

Clean the barrier surface, such as liquid, dirt, glass, and plastic fragments.

A.2.13.15.2.3 Correct and deal with honeycomb aluminum deformation errors before scanning the
barrier surface.
A.2.13.15.2.3.1 In case of different honeycomb layers separating at the adhesive joints, try to
re-connect without causing further deformation of honeycomb aluminum. If necessary, remove the
metal plates wrapped at the top and bottom of honeycomb aluminum
A.2.13.15.2.3.2 During the impact and rebound process of the vehicle, the honeycomb aluminum
cover plate bends outwards due to the "hooking" of the front parts. The covering metal plate needs to
be corrected to match with the honeycomb profile.
A.2.13.15.2.3.3 When part of the longitudinal beam is stuck in the barrier, the scanning of the barrier
can be divided into two steps or more. First of all, scan the barrier surface as far as possible before
disassembling the vehicle parts. Then carefully remove the parts so as not to affect the original
surface of the parts as far as possible. Later scan the area with the part removed, and process the data
combining these barrier surfaces
A.2.13.15.2.3.4 Cracks that are obviously not caused by vehicle invasion shall be filled with clay (or
plasticine) before scanning.
A.2.13.15.2.4 To improve the scanning quality, the paint can be applied to the exposed area.
A.2.13.15.2.5 The measurement system can be corrected based on the pre-impact measurement
reference point. If the back plate is separated, use the reference points at unbent side of rear of
honeycomb aluminum as described in A.2.13.13.1.3
A.2.13.15.2.6 Scan the honeycomb aluminum surface to obtain a point cloud of deformed surface,
which shall be able to cover the whole area of the honeycomb aluminum surface before the test
(projection along the X direction).
A.2.13.15.2.7 Create a mesh from this point cloud. As parameter a maximum edge length of 10mm
shall be used. If available, medium smoothing and data reduction can be applied.
A.2.13.15.2.8 An equidistant grid point with a edge length of 20mm can be set on the barrier
surface before the test. A total of 1400 points.
A.2.13.15.2.9 The grid points shall be projected onto the scanned barrier surface along the X-axis
direction, and the corresponding coordinate values shall be exported to the evaluation file.
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A.2.14 Appendix- THOR 50th Dummy Calibration Requirements
A.2.14.1 Calibration parts include head, neck (6 conditions), upper chest (2 speeds), left and right
chests, abdomen and left and right thighs.
A.2.14.2 Chest and abdominal displacement sensors and relevant data processing shall conform to
the provisions of ISOTR21002 (Road Vehicles-Multidimensional Measurement and Coordinate
System Definition).
A.2.14.3 The knee joint sliding block shall be calibrated according to SAEJ2876 once after every 3
impact tests and calibrated according to SAEJ2856 once after every 9 impact tests.
A.2.14.4 HIII lower leg shall be calibrated in accordance with the procedure specified in Annex 10
to ECER 94.
A.2.14.5 The dummy position shall meet calibration channel requirements specified in Table
A.20-A.29
Table A.20 THOR 50th neck flexion calibration corridors
Parameter

Unit

Lower limit

Upper limit

Width

Pendulum velocity

m/s

4.95

5.05

1%

m/s

1.50

1.83

10%

m/s

3.06

3.74

10%

m/s

4.36

5.33

10%

Nm

27.3

31.5

7%

N

835

961

7%

deg/s

-1993

-1732

7%

deg

-65.3

-56.7

7%

Pendulum velocity @ 8ms
after T0
Pendulum velocity @ 16ms
after T0
Pendulum velocity @ 24ms
after T0
Peak of upper neck My
Maximum value of upper
neck Fz
Peak of head angular velocity
(relative to ground)
Peak of head rotation
(relative to pendulum)

Table A.21 THOR 50th neck extension calibration corridors
Parameter

Unit

Lower limit

Upper limit

Width

Pendulum velocity

m/s

4.95

5.05

1%

m/s

1.66

2.03

10%

m/s

3.23

3.95

10%

Pendulum velocity @ 10ms
after T0
Pendulum velocity @ 20ms

90

after T0
Pendulum velocity @ 30ms

m/s

4.45

5.44

10%

Peak of upper neck My

Nm

-24.9

-20.4

10%

Peak of upper neck Fz

N

-3103

-2539

10%

deg/s

1857

2270

10%

deg

57.1

69.8

10%

after T0

Peak of head angular velocity
(relative to ground)
Peak of head rotation
(relative to pendulum)

Table A.22 THOR 50th neck lateral left and right calibration corridors
Parameter

Unit

Lower limit

Upper limit

Width

Pendulum velocity

m/s

3.35

3.45

1.5%

m/s

0.90

1.10

10%

m/s

1.97

2.40

10%

m/s

2.96

3.62

10%

Nm

44.8

51.5

7%

deg/s

1256

1445

7%

deg

38.0

43.8

7%

Pendulum velocity @ 4ms
after T0
Pendulum velocity @ 8ms
after T0
Pendulum velocity @ 12ms
after T0
Upper Neck Mx first peak
after 40ms*
Peak of head angular velocity
(relative to ground)
Peak of head rotation
(relative to pendulum)

* means absolute values and is suitable for left-right impact.
Table A.23 THOR 50th neck’s left and right torsion calibration corridors
Parameter

Unit

Lower limit

Upper limit

Width

Pendulum velocity

m/s

4.95

5.05

1%

m/s

1.62

1.99

10%

m/s

2.51

3.07

10%

m/s

3.39

4.15

10%

m/s

4.21

5.14

10%

Peak of upper neck Mz *

Nm

37.9

43.6

7%

Peak upper neck angular

deg/s

1358

1563

7%

Pendulum velocity @ 10ms
after T0
Pendulum velocity @ 15ms
after T0
Pendulum velocity @ 20ms
after T0
Pendulum velocity @ 25ms
after T0
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velocity(relative to ground) *
Peak neck fixture
rotation(relative to

deg

43.0

49.5

7%

pendulum) *

* means absolute values and is suitable for left-right impact.
Table A.24 THOR 50th head impact calibration corridors
Parameter

Unit

Lower limit

Upper limit

Width

Pendulum velocity

m/s

1.95

2.05

2%

Peak probe force

N

4890

5976

10%

g

104.9

120.7

7%

Peak head CG resultant
acceleration

Table A.25 THOR 50th upper chest calibration corridors(4.3 m/s)
Parameter

Unit

Lower limit

Upper limit

Width

Pendulum velocity

m/s

4.25

4.35

1.2%

Peak probe force

N

2642

3039

7%

mm

47.5

54.7

7%

mm

47.5

54.7

7%

mm

0.62

0.75

4%*

mm

0.62

0.75

4%*

Peak upper left rib resultant
deflection
Peak upper right rib resultant
deflection
Ratio of left z- and xdeflection at time of peak
deflection
Ratio of right z- and xdeflection at time of peak
deflection

*Relative to mean of resultant deflection corridor
Table A.26 THOR 50th upper chest data acquisition parameters (2.5 m/s)
Parameter

Unit

Lower limit

Upper limit

Width

Pendulum velocity

m/s

2.45

2.55

2%

Peak probe force

N

/

/

/

mm

/

/

/

mm

/

/

/

Peak upper left X-axis rib
deflection
Peak upper right X-axis rib
deflection
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Peak upper left Z-axis rib
deflection
Peak upper right Z-axis rib
deflection

mm

/

/

/

mm

/

/

/

Table A.27 THOR 50th lower chest calibration channels at left and right side
Parameter

Unit

Lower limit

Upper limit

Width

Pendulum velocity

m/s

4.25

4.35

1.2%

Peak Probe Force

N

3372

3880

7%

mm

-52.4

-45.6

7%

Peak left and right lower
X-axis rib deflection

Table A.28 THOR 50th lower abdominal calibration channel
Parameter

Unit

Lower limit

Upper limit

Width

Pendulum velocity

m/s

3.25

3.35

1.5%

Peak probe force

N

2572

3143

10%

mm

-83.8

-72.8

7%

mm

-83.8

-72.8

7%

mm

—

8

NA

Lower left abdomen X-axis
deflection @ peak force
Lower right abdomen X-axis
deflection @ peak force
Difference between L&R
X-axis deflections @ peak
force

Table A.29 THOR 50th left and right thigh calibration corridors
Parameter

Unit

Lower limit

Upper limit

Width

Pendulum velocity

m/s

2.55

2.65

2%

Peak Probe Force

N

4217

5154

10%

Peak Femur Force Fz

N

-3314

-2712

10%

N

1478

1806

10%

N

0

—

NA

N

—

0

NA

Peak Resultant Acetabulum
Force
Left Acetabulum Fx @ peak
resultant acetabulum force
Right Acetabulum Fx @ peak
resultant acetabulum force
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A.2.15 Appendix - Performance of Progressive Deformation Barrier
A.2.15.1

Progressive barrier features

The impact barrier consists of three layers of honeycomb aluminum blocks. The impact deformation
force at the front and rear layers are constant, and the impact force of the middle layer increases as
the deformation increases.
The rear aluminum block is bonded to the back plate. The three layers of aluminum blocks are
bonded together and covered by riveted aluminum sheet (as shown in Figure A.15).
1 Back plate
2

Intermediate plate
2

Intermediate plate
3 Contact plate
4

Cladding
5

Hollow rivets

A Back layer
B

Middle layer
C

Front layer
7

Figure A.15

Bonding tape

Composition of MPDB honeycomb aluminum component

A.2.15.1.1 Aluminum block
A.2.15.1.1.1

Geometric characteristics

A.2.15.1.1.1.1 The honeycomb aluminum collider consists of three layers of honeycomb blocks
with a width of 1000mm (±2.5mm) and a height of 568mm (±5.0mm), as shown in Figure A.15
A.2.15.1.1.1.2 The three honeycomb blocks are stacked; the rear block (A) is 90 ± 1.0mm deep, the
middle (B) block is 450 ± 1.0mm deep and the front block (C) is 250 ± 1.0mm deep.
A.2.15.1.1.2

Pre-crush

No part of the honeycomb can be pre crushed..
A.2.15.1.1.3
A.2.15.1.1.3.1

Materials characteristics
The expansion direction of aluminum honeycomb shall be W as shown in Figure
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A.16.
A.2.15.1.1.3.2 The cell dimension of the back layer is 6.3mm±10%, middle layer is 9.5mm±10%,
and front layer is 19.1mm±10%, as shown in Figure A.16.
T direction

W direction

L direction

Unit dimension

Back layer (A)

Middle layer (B)
Front layer (C)

Figure A.16

Unit dimensions of honeycomb aluminum appearance

A.2.15.1.1.3.3 All honeycomb aluminum blocks must be made of 3003 aluminum.
A.2.15.1.1.3.4 The static extrusion force-displacement curve of aluminum honeycomb blocks (A,
B, C) shall fall within the standard corridor.
A.2.15.1.2

Back plate

A.2.15.1.2.1
A.2.15.1.2.1.1
90°.

Geometric characteristic
The upper flange shall be vertical and the lower flange shall be bent backwards for
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A.2.15.1.2.1.2
honeycomb.
A.2.15.1.2.2

The two 30mm side flanges shall be bent through 90 degrees towards the
Materials characteristics

The back plate shall be made of aluminum of AlMg2 series to AlMg3 series with a hardness of
50-67HBS. The thickness of the back plate shall be 3.0mm±0.2mm.
A.2.15.1.3

Intermediate plate

A.2.15.1.3.1

Geometric characteristics

The geometric characteristics of the two intermediate plates (2) shall comply with B1.
A.2.15.1.3.2

Materials characteristics

The intermediate plate is made of 5754H111 aluminum. The thickness of the intermediate plate shall
be 0.5mm±0.06mm.
A.2.15.1.4

Contact plate

A.2.15.1.4.1

Geometric characteristics

A.2.15.1.4.1.1
Figure A.15.

The geometric characteristics of the contact plate (3) shall be in accordance with

A.2.15.1.4.1.2
blind rivets.

Twenty 6.2mm holes shall be drilled in the contact plate to place the accommodate

A.2.15.1.4.2

Materials characteristics

The contact plate is made of 1050AH24 aluminum. The thickness of the contact plate shall be 1.5
mm ± 0. 1mm.
A.2.15.1.5

Cladding

A.2.15.1.5.1
A.2.15.1.5.1.1
A.15.

Geometric characteristics
The geometric characteristics of the cladding (4) shall be in accordance with Figure

A.2.15.1.5.1.2 The height of the upper flange is 75mm, and the height of the lower flange before
bending is 53mm. The upper flange shall be vertical and the lower flange shall be bent backwards for
90°.
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A.2.15.1.5.1.3
Twenty 6.2mm holes shall be drilled on the surface of front cladding to
accommodate blind rivets.
A.2.15.1.5.2

Materials characteristics

The cladding plate is made of 5754H22 aluminum. The thickness of the cladding plate shall be
0.8mm±0.1mm.
A.2.15.1.5.3

Riveting

Twenty 6mm diameter aluminium or steel blind rivets shall be used to connect the
contact and cladding plates.
A.2.15.1.6

Honeycomb block position

Honeycomb blocks shall be aligned with each other and centred on the back plate.
A.2.15.1.7

Bending

A.2.15.1.7.1 Adhesive shall be applied to the surface. The adhesive used in the whole process shall
be two-component polyurethane or equivalent.
A.2.15.1.7.2 The adhesive can only be applied on the surface of the aluminum plate. A maximum
of 0.5kg/m2 shall be applied evenly over the surface, giving a maximum film thickness of 0.5mm. to
realize the bonding between the honeycomb and the aluminum plate.
A.2.15.1.7.3 It shall be ensured that the adhesive will not enter the honeycomb unit, causing an
increase in crush strength of the honeycomb core.
A.2.15.1.7.4 For the back plate, the minimum bonding strength tested according to A.2.15.1.7.6
shall be 0.6MPa (87psi).
A.2.15.1.7.5 Adhesive tape can be used at the bent flange connection between the cladding plate
and the back plate to prevent the adhesive material from dripping during construction.
A.2.15.1.7.6

Bonding strength test

A.2.15.1.7.7 According to ASTM C297-61 standard, the bonding strength of the adhesive is
measured under the flatwise tensile test.
A.2.15.1.7.8 The sample shall be 100mm×100mm, 15mm deep, and bonded to the sample of back
plate. The honeycomb used shall represent the honeycomb in the impactor, i.e. to the extent
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chemically etched to an equivalent degree as that near to the rear intermediate plate (2) of barrier, but
without causing pre-crushing..
A.2.15.1.8

Construction

A.2.15.1.8.1 The main honeycomb block shall be bonded to the sheet with adhesive, and its cell
axis shall be set perpendicular to the sheet.
A.2.15.1.8.2 The outer cladding shall be bonded to the contact plate. The upper and lower surfaces
of the outer cladding plate shall not be bonded to the honeycomb block, but shall be placed close to
the honeycomb block. The cladding plate shall be bonded to the back plate at the mounting flange.
A.2.15.1.8.3 Holes shall be drilled in the mounting flange for the purpose of installing the barrier,
as shown in Figure A.17.
A.2.15.1.8.4 5 holes shall be drilled at the top and at the bottom of the flange respectively. The
upper flange hole is used for connection, which can form sufficient fixing force and avoid separation
during the impact test.
A.2.15.1.8.5
A.17.

The flange hole shall be drilled to a nominal distance (±1mm) specified in Figure

Top flange

Bottom flange
Side view

Front view

Bottom view

Figure A.17

Installation of upper and lower flanges
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A.2.15.1.9

Impact barrier accessories

A.2.15.1.9.1 The attachment of the barrier face shall be such that the vehicle shall not contact any
part of the structure more than 75mm from the top surface of the barrier (excluding the upper flange)
during any stage of the impact..
A.2.15.1.9.2 When installed on the trolley, the barrier back plate shall be flat and free from bending,
and the gap between the barrier back plate and the installation surface of trolley shall not be greater
than 3mm.
A.2.15.1.9.3 Deformed barriers shall be fixed with 10 bolts, 5 of which are used for installing
flanges at the top and 5 at the bottom. The diameter of these bolts shall be at least 8mm.
A.2.15.1.9.4 Steel clamping strips shall be used along the entire length of both the top and bottom
mounting flanges. These strips shall be 60mm high and 1000mm wide and have a thickness of at
least 3mm.
A.2.15.1.9.5 The edge of the clamping strip shall be rounded to prevent barrier tearing against the
edge of the clamping strip during impact. The edge of the strip shall be located no more than 5mm
above the base of the upper barrier-mounting flange, or 5mm below the top of the lower
barrier-mounting flange.
A.2.15.1.9.6 5 clearance holes with a diameter of 9.5mm are drilled on the two steel clamping bars,
which are corresponding to the clearance holes used for barrier flange installation.The mounting strip
and barrier flange can be widened from 9.5mm to a maximum of 25mm, in order to adapt to different
layout requirements of back plates.
A.2.15.1.9.7 In order to adapt to the radius of the lower mounting flange, the lower edge of the
trolley mounting face shall be chamfered at 45 degrees..
A.2.15.1.9.8 No fixture breakdown is allowed during the impact test, and the upper and lower
mounting flanges must be connected with the trolley.
A.2.15.2

Impact barrier design

The tolerance on the overall dimension of the impactor is less than that for the individual blocks
since the honeycomb blocks can be adjusted, with overlap if necessary, to maintain a more closely
defined impact face dimension.
A.2.15.3

Conformity of Production

A.2.15.3.1 Barrier manufacturers shall be responsible for the conformity of production procedures,
so it is required to:
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a) Ensure the existence of effective procedures and ensure the quality of products.
b) Have access to the testing equipment needed to inspect the conformity of each product.
c) Record the test results and make sure that the test documents are available within 10 years.
d) Prove that the testing samples are reliable for measurement of performance of this batch of
products.
e)
Analyse results of tests in order to verify and ensure the stability of the barrier
characteristics, making allowance for variations of an industrial production, such as temperature,
raw materials quality, time of immersion in chemical, chemical concentration, neutralisation etc,
and the control of the processed material
f) Ensure that any set of samples or test pieces giving evidence of non-conformity gives rise to
a further sampling and test. All the necessary steps must be taken to restore conformity of the
corresponding production.
A.2.15.3.2 The manufacturer's certification level must meet the ISO9001-2015 standard at least.
A.2.15.3.3 Minimum conditions for the control of production: the holder of an agreement will
ensure the control of conformity following the methods hereunder described.
A.2.15.3.4

Examples of sampling according to batch

a) If several examples of certain block type are composed of an original aluminum honeycomb
block and are all processed in the same processing tank (parallel production), one of the
examples can be selected as the sample to ensure the conformity of processing. Otherwise,
multiple samples may be needed.
b) If a limited quantity of similar blocks (for example, 3 to 20 blocks) is processed in the same
tank (continuous production), the first and last block of same batch (all blocks are composed of
the same original aluminum honeycomb blocks) shall be taken as representative samples. If the
first sample meets the requirements but the last one fails, it may be necessary to take samples at
the early stage of production until the qualified sample can be found. Only the blocks between
these samples shall be considered as approved ones.
c) Once experience on consistency of production and control is gained, the two sampling
methods can be combined, and multiple parallel production groups can be regarded as one same
batch, provided that the samples from the first and last production groups are consistent.
A.2.15.3.5 Barriers shall carry consecutive serial numbers which are stamped, etched or otherwise
permanently attached, from which the batches for the individual blocks and the date of manufacture
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can be established.
A.2.15.4

Static test

A.2.15.4.1

General Provisions

The static test shall be carried out for all honeycomb blocks, during which, the procedures detailed in
this section shall be followed.
A.2.15.4.2

Block A and Block C

A.2.15.4.2.1 The aluminium honeycomb for the homogeneous block A shall be processed so that
the strength is 1.540MPa to 1.711MPa when statically crushed in accordance with the procedure
defined in NHTSA TP-214D.
A.2.15.4.2.2 The aluminium honeycomb for the homogeneous block C shall be processed so that
the strength is 0.308MPa to 0.342MPa when statically crushed in accordance with the procedure
defined in NHTSA TP-214D.
A.2.15.4.3

Block B

A.2.15.4.3.1 One or more samples are taken from each batch of processed honeycomb cores (in
batch) and test shall be carried out according to the following procedures:
A.2.15.4.3.2 The dimension of sample shall be 250mm×250mm×450mm.
A.2.15.4.3.3 The test sample shall be compressed between two parallel loading plates, and the two
parallel loading plates shall be at least 20mm larger than the cross section of the test block;
A.2.15.4.3.4 The compression speed shall be 100mm/min with a tolerance of 5%.
A.2.15.4.3.5
For static compression data acquisition, the sampling shall be carried out at a
minimum frequency of 5Hz.
A.2.15.4.3.6
355mm.

Static test shall be continuously carried out until the block compression value reaches

A.2.15.4.3.7 The compressive strength characteristics of Block B shall be located in the
in Figure A.18
Crushing strength (MPa)

Crushing deformation
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corridors

Figure A.18

Static crushing performance of Block B

A.2.15.5 Test procedure for dynamic tubular impactor
A.2.15.5.1

Characteristics of moving barrier

A.2.15.5.1.1
The total mass shall be 1300kg±20kg. The trolley structure shall guarantee no
permanent deformation after the test. At the impact stage, guidance shall be offered to limit the
deviation on the vertical plane and the horizontal plane to be no more than 5° and 2° respectively.
A.2.15.5.1.2 The front and rear track of the trolley is 1500mm±10mm.
A.2.15.5.1.3 The wheelbase of the trolley is 3000mm±10mm.
A.2.15.5.1.4 The centre of gravity shall be situated in the longitudinal median vertical plane within
10mm, 1000 ± 30mm behind the front axle and 500 ± 30mm above the ground
A.2.15.5.1.5 The distance between the front of the impactor and the COG of the barrier shall be
2290mm±30mm.
A.2.15.5.1.6 Measurement shall be done on the trolley. During the impact, the measurement
position of the COG acceleration sensor of trolley shall be parallel to the longitudinal axis of the
trolley (CFC=180).
A.2.15.5.1.7 The trolley displacement is obtained by integration of the deceleration curve of the
COG of the trolley. The global crush force is obtained by the multiplication of the trolley
acceleration in CFC of 60 by its mass.
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A.2.15.5.2
A.2.15.5.2.1
series.

Deformable barrier surface to be tested
The deformable barrier to be tested shall be the representative product of barrier

A.2.15.5.2.2 The deformable barrier shall be firmly fixed to the rigid wall to ensure no relative
displacement during the test. In the test, the lower mounting flange may not be bent.
A.2.15.5.3

Design of tubular impactor

A.2.15.5.3.1 The impactor is made of the tubular structure defined as shown in Figure A.19. The
material of the tubular impactor must be steel, and the geometric structure of the impactor must meet
the specified dimensions. Additional longitudinal reinforcement and support can be installed without
changing the load against the barrier.

Figure A.19

Design of tubular impactor

A.2.15.5.3.2
The tubular impactor shall be firmly fixed on the trolley to ensure no relative
displacement during the test.
A.2.15.5.4 Test configuration
A.2.15.5.4.1 The speed of the trolley during impact shall be 60km/h-61km/h. If the test was
performed at a higher impact speed and the test results meet the requirements, the test shall be
considered satisfactory.
A.2.15.5.4.2 The angle between the longitudinal axis of the rigid wall and the direction of motion
of the trolley shall be 0° ± 2°.
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A.2.15.5.4.3 The tubular impactor shall be overlapped with the right side of the barrier surface by
800mm±20mm in the Y axis, as shown in Figure A.20.

MPDB barrier

Overlap
80mm

MPDB barrier

Figure A.20

Impact offset

Rigid wall

A.2.15.5.5 Verification

A.2.15.5.5.1 The force-deflection curve of the deformed barrier under the test shall be located in
the channel in Figure A.21.
Tubular barrier test
Force value
(kN)

Force value
Deformation

Figure A.21

Corridors of tubular impactor
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Deformation (mm)

A.3 KNEE-MPPING TEST PROCEDURE
A.3.1 General
A.3.1.1 In order to avoid thigh / knee modifier, the vehicle manufacturer must prove that the femur
force load should be less than 3.8 kN and the knee displacement should be less than 6 mm in the
designated risk assessment area through the KNEE-MAPPING test, otherwise the modifier is
applied..
A.3.1.2 KNEE-MAPPING test is carried out on the sled. Before the formal KNEE-MAPPING test,
the performance validation test between the sled and the vehicle shall be carried out. If the injury
criteria of the dummy and the damage of the dashboard are similar to that of the vehicle in the full
scale crash test, the formal KNEE-MAPPING test can be carried out.
A.3.1.3 In the KNEE-MAPPING test, the HIII 95th percentile dummy was used for knee modifier
evaluation. If the legs of the 95th percentile dummy cannot reach the target area on the dashboard,
use the 5th percentile dummy instead.
A.3.1.4 For the KNEE-MAPPING test, the vehicle manufacturer can pre-evaluate the knee
inspection area and provide the corresponding test report before the vehicle impact test. C-NCAP
management center will evaluate the integrity and effectiveness of the test report according to the
actual impact situation of the vehicle. If any target risk points are not included, a later supplementary
test shall be carried out.
A.3.2 Prerequisites for KNEE-MAPPING test
A.3.2.1 After the impact test of the vehicle, the KNEE-MAPPING test shall not be accepted if one
of the following conditions occurs to the vehicle:
a) In frontal 100% or MPDB impact test, the femur force load of driver or the front seat
occupant is greater than 3.8 kN;
b) In frontal 100% or MPDB impact test, the knee displacement of driver or the front seat
occupant is greater than 6mm;
c) Body structure, occupant compartment integrity and / or footwell rupture modifier applied;
d) The displacement of A-pillar of vehicle is greater than 65 mm;
e) Any frontal impact restraint system devices, such as frontal airbags, safety pretensioners, etc.,
fail to deploy properly.
A.3.2.2 Additional knee protection technology for vehicle, such as knee airbag, collapsible steering
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column, double pretensioned seat belt, etc., is not a prerequisite for the KNEE-MAPPING test.
A.3.3 Test facility
A.3.3.1 Sled
Acceleration or deceleration sled can be used. Mount the BIW of the test model on the sled. The
BIW must include all components that may affect the thigh / knee impact protection.
A.3.3.2 BIW
A.3.3.2.1 Mount the BIW on the sled and ensure that the body and its installation are free of
permanent deformation. Pitch angle of the body shall be set to 0 °.
A.3.3.2.2 Yaw angle of the sled shall be set to 0 °. In order to achieve the stable contact between the
knee of the dummy and the target hard point, the yaw angle can be adjusted appropriately, but it
should not be greater than 30 °.
A.3.3.2.3 Components on the BIW that do not affect the knee impact area assessment performance
can be removed. However, any structure or load transfer structure within the knee assessment area
must be identical, including the support provided by the steering column or the structure of load
transfer through the steering column.
A.3.3.2.4 To facilitate the installation of the camera, remove the doors and reinforce the door
openings. All components added to the body shall be of the same specification as the vehicle. The
restraint system must be replaced every time.
A.3.3.2.5 According to the confirmation of C-NCAP management center, in the sled test, the
deformation that will not directly affect the knee impact area but may indirectly support the invasion
of "supporting structure of knee impact area" can be simulated in a static way, such as using wooden
pad.
A.3.4 Sled performance validation test
Before the KNEE-MAPPING test, the performance validation test between the sled test and the
vehicle crash test shall be carried out.
A.3.4.1 Sled acceleration
A.3.4.1.1 Simulate 100% frontal impact test at 50 km/h on the sled. Select the B-pillar acceleration
of the vehicle in the impact as the waveform of the sled test. The waveform can be formally
evaluated or provided by the manufacturer. If the waveform is provided by the manufacturer, its
equivalent OLC value shall be within ±2g compared with that of the formally evaluated waveform.
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A.3.4.1.2 The correlation between the target waveform and the actual waveform of the sled shall
meet the relevant requirements in A.3.6.
A.3.4.2 Component position adjustment
The position adjustment of steering column, seats, seat belts and other components shall be the same
as that of frontal 100% impact test.
A.3.4.3 Dummy and instruments
On the driver's seat and front passenger's seat, place a Hybrid III 50th percentile male dummy
respectively, which shall be equipped with head acceleration, chest displacement, pelvis acceleration,
femur force, knee displacement and shoulder belt tension sensors.
A.3.4.4 Performance specifications
The knee impact position and impact force load shall be equivalent to those in the full-scale impact
test. Compare and confirm femur force, knee displacement and instrument panel damage, take head
acceleration, chest displacement and pelvis acceleration as references. In general, the crash severity
shall be at least the same as that of the vehicle impact test.
A.3.5 KNEE-MAPPING main test procedure
A.3.5.1 Sled acceleration
The acceleration waveform of the sled shall be able to represent the frontal 100% impact strength.
A.3.5.2 Steering column adjustment
Put the axial adjustment to the middle and angular adjustment to the top position.
A.3.5.3 Dummy and instruments
A.3.5.3.1 Use the Hybrid III 95th percentile male dummy. If the knees of this dummy cannot reach
the evaluation target area, use the 5th percentile female dummy.
A.3.5.3.2 The dummy shall be equipped with femur force, knee displacement and shoulder belt
tension sensors. The shoulder belt tension sensor is used to determine the pre-tensioner force limiting
characteristics of the seat belts.
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A.3.5.4 Driver's seat position adjustment
A.3.5.5 For the 95th percentile dummy, adjust the seat position according to the following
procedure:
A.3.5.6 Determine the H-point according to the procedures described in frontal impact test A.1.7.1.
A.3.5.7 Move the seat 30 mm backward. If the seat does not have a locking position for 30 mm
backward, select the closest locking position ahead of that position.
A.3.5.8 If the space between the knee and the dashboard is not enough to adjust the dummy's knee
to the desired position, the dummy H point should be adjusted backwards. If the position is not yet
reached, the seat should be adjusted backwards until the requirements are met.
A.3.5.9 For the 5th percentile dummy, the seat shall be adjusted to the design position specified by
the manufacturer. Other adjustments should ensure a stable contact between the knee and the target
point.
A.3.5.10 Dummy driver placement
A.3.5.11 H point
The H-point of the HIII 95th dummy shall be located 30 mm behind the H-point determined by the
SAE J826 device, and the horizontal deviation shall be within ±13 mm. If the above-mentioned
H-point position cannot be met, it is allowed to adjust the dummy forward or backward slightly in
the seat, and then confirm the H-point position again.
A.3.5.11.1 Pelvic angle
The pelvic angle shall be within 22.5 ° ± 2.5 °.
A.3.5.11.2 Head
The plane angle of the head shall be within ± 2.5 ° horizontally.
A.3.5.11.3 Arms and hands
The palms of the dummy driver shall be in contact with the outside of the steering wheel rim at the
horizontal centerline of the steering wheel rim. The thumbs shall be placed on the steering wheel rim
and pasted lightly with adhesive tape. In order to better observe the knee impact area through video
camera, the position of the arms and hands can be adjusted slightly.
A.3.5.11.4 Torso
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The torso should be aligned with the center of the seat. If necessary, twist the torso to one side to
ensure that the knees can hit the designated position. The position of the H-point is allowed to
change during torso twisting.
A.3.5.11.5 Thigh
The initial position of thigh shall refer to the vehicle impact test. To ensure the contact between the
main load-bearing knee and the impact target point, it is necessary to adjust the lateral position of the
legs. The other knee should be in a unloaded or less loaded area. In general, it can be placed on the
side with the largest distance from the dashboard. The lateral position of the knee can be achieved by
extending the knee and / or twisting the torso.
A.3.5.11.6 The feet shall be placed as flat as possible on the toe board parallel to the vehicle
centerline. If the foot can touch the footrest or wheel arch, place the foot completely on the footrest.
Allows the position of the foot to be adjusted so that the correct knee impact position can be obtained.
To ensure a stable knee contact, the foot can be prevented from moving forward on the footrest.
A.3.5.11.7 Adjust the dummy position according to the above steps. If the knee still cannot reach the
target impact point, adjust other parts of the dummy, such as feet, to meet the requirements. If such
adjustment may deviate from the specified requirements, the deviation shall be minimized.
A.3.5.12 Position of the passenger dummy in the front seat
A.3.5.12.1 The passenger dummy in the front seat shall be positioned in accordance with the
procedures of A.3.5.4 and A.3.5.5 so that the minimum knee penetration of the dummy reaches the
20 mm inspection area limit. Otherwise, the dummy and seat positions shall be adjusted to meet the
above requirements.
A.3.5.12.2 Use high-speed video and / or pelvic displacement to calculate and determine passenger
knee penetration. The pelvic displacement is calculated by the following formula:
Dpelvic

(

ap
cos

 av )

displacement =

In the formula,
θ——Pelvic angle, in（°）;
ap
av

——Acceleration of the pelvis of the dummy in the X direction, in g;
——Acceleration of the vehicle in the X direction, in g.
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If the position of the dummy is limited by the knee contact position and / or seat travel, the forward
most position of the seat shall be used.
A.3.5.12.3 The potential risk of knee joint sliding should be considered as knee risk assessment.
After positioning the dummy in accordance with A.3.5.4 and A.3.5.5, if the minimum forward
displacement of the dummy's knees does not reach the inspection area limit, continue to adjust the
seat and dummy position until the requirements are met. To ensure the stable contact between tibia
and potential dangerous area, the tibia angle can be adjusted slightly.
A.3.5.13 Stable contact between knees and hazard points
A.3.5.13.1 In order to ensure the validity of the KNEE-MAPPING test, the main load-bearing knee
should keep stable contact with the target point. If the knee deviates, the deviation is regarded as
invalid measurement. The other knee should also carry as little or no load as possible.
A.3.5.13.2 To ensure the stable contact between the knee and the target point, it is allowed to
interfere with the knee extension or prevent the foot from moving forward.
A.3.5.13.3 If the knee contact is still not stable, it is allowed to adjust the sled yaw angle.
A.3.5.13.4 During the test, high-speed camera is used to confirm whether the knee contact is stable.
A.3.5.14 Before the test, paint the knees of the dummy to determine the position of knee contact.
A.3.5.15 The femur force of the dummy shall be less than 3.8kN and the knee displacement shall be
less than 6mm.
A.3.6 Waveform of sled
A.3.6.1 The KNEE-MAPPING test waveform can select the acceleration waveform of the B-pillar
in the frontal 100% test, which is formally evaluated by C-NCAP or provided by the manufacturer.
A.3.6.2 If the vehicle manufacturer chooses to provide the test waveform, the selected waveform
shall be compared with the waveform under the corresponding test configuration in the formal
evaluation. If the equivalent OLC is within the range of ± 2g, the selected waveform shall be
regarded as an effective waveform.
A.3.6.3 The actual waveform of the sled shall be more severe than the target waveform, and shall be
verified according to the following procedures:
A.3.6.3.1 Process the waveforms in the polar direction to ensure that both the target waveform and
the actual waveform are positive within the evaluation range.
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A.3.6.3.2 Integrate the target waveform and the actual waveform, set the initial speed to 0, and the
speed change curves DV1 (t) and DV2 (t) are obtained.
A.3.6.3.3 Further integrate DV1 and DV2, set the initial value to 0, and the X-direction
displacement DX1 (t) and DX2 (t) are obtained.
A.3.6.3.4 Calculate DV (t)=DV1 (t) –DV2 (t) and DX (t) =DX1 (t) –DX2 (t).
A.3.6.3.5 If DV is in the acceptable area of Figure A.22 within the range of 0-100ms, and DX is in
the acceptable area of Figure A.23 at the time point of 100ms, the actual waveform of sled is
effective.

Unacceptable

Acceptable

Figure A.22 Determination area of sled wave displacement

Unacceptable area

Acceptable area
Unacceptable

Figure A.23 Determination area of sled wave speed
A.3.7 Static deployment test
A.3.7.1 For vehicles equipped with knee airbags, if the knee displacement of the dummy is greater
than 3 mm in the formal evaluation test, the static deploymenttest is required.
A.3.7.2 Place the 5th percentile female, 50th percentile male or 95th percentile male dummy in the
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appropriate seating position. Determine whether there is hazard deployment of knee airbag by the
dummy femur force and knee displacement criteria.
A.3.7.3 Manufacturers can prove it by test or simulation data. If the data is not provided, the
KNEE-MAPPING data will not be accepted.
A.3.8 Video recording
A.3.8.1 High-speed video
A.3.8.1.1 In all the KNEE-MAPPING tests, high-speed video recording is required.
A.3.8.1.2 The high-speed camera is installed on the sled to record the status of the seats, seat belts,
dashboard, steering column, door openings and other components. At the same time, it is used to
record the movement track of the dummy, including knee impact position, foot position keeping, etc.
High speed camera must have a frame rate of 1000 frames per second.
A.3.8.2 Still photo
A.3.8.2.1 Before and after the test, photos of sled, BIW, dashboard structure and other parts shall be
taken. For example, pictures of fixing BIW and sled, installation of steering column and dashboard,
etc.
A.3.8.2.2 Before and after the test, photos of the dummy's position, especially the position of the
knee and the paint shall be taken. After each test, photos of the knee contact area, paint transfer
marks, and component damage in the impact area must be taken.
A.3.9 Data processing and reporting
A.3.9.1 Data processing
The test data are sampled and filtered as specified in the frontal impact procedure.
A.3.9.2 Report
The vehicle manufacturer shall state any details of the test that may affect the evaluation of the
structure. It also provides information about the test device, including the support structure added to
simulate the intrusion, the simulation of the lower part of the steering column mass and accessories,
and the positioning details of the dummy.
A.3.10 Knee airbag
A.3.10.1 For vehicles equipped with knee airbags, the KNEE-MAPPING test is also applicable. The
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assembly of the knee airbag will not automatically lead to the removal of the concentrated load
correction, and its effectiveness shall be proved by the KNEE-MAPPING test.
A.3.10.2 If the knee airbag does not bottom out in the whole vehicle test, when the thigh force of the
dummy is less than 3.8kN and the knee displacement is less than 6mm in the trolley test, the variable
contact and concentrated load correction are not applicable.
A.3.10.3 If the knee airbag dose bottom out in the vehicle test, a HIII 50th percentile dummy shall
be placed for additional sled test. In the sled test, the fire time of knee airbag needs to be delayed for
10ms.
A.3.10.3.1 The knee airbag bottomming out is determined by the following methods: the thigh load
increases by 1kN within 5ms and the pelvis acceleration increases. As a reference, auxiliary
confirmation is carried out by high-speed camera.
A.3.10.3.2 If the femur force and / or knee displacement exceeds the limits in A.3.10.2, the variable
area modifier applies.
A.4 SIDE IMPACT TEST PROCEDURE
A.4.1 Vehicle preparation
A.4.1.1 Inspection and confirmation of vehicle condition upon arrival
After the test vehicle arrives at the laboratory, paste the C-NCAP mark and the unique vehicle
identification — test number. Measure and record the vehicle mass and the axle load of front and rear
axles at the time of arrival. Check and confirm the appearance, configuration and basic parameters of
the vehicle.
A.4.1.2 Fuel vehicle
A.4.1.2.1 Measurement of curb weight
A.4.1.2.1.1 Drain the fuel tank and run the engine until the engine stops naturally.
A.4.1.2.1.2 Calculate the fuel mass at the rated capacity of the fuel tank. The density of gasoline is
0.74 g/ml and that of diesel is 0.84 g / ml. Fill the fuel tank with water, the mass of which is 90% of
the fuel mass at the rated capacity of the fuel tank.
A.4.1.2.1.3 Check and adjust the air pressure of each tire to the air pressure value specified by the
manufacturer when the vehicle is half loaded; check whether other liquids (such as engine oil,
transmission oil, brake fluid, washing fluid, antifreeze, etc.) of the vehicle reach the maximum level
and adjust if necessary; confirm that the spare tire and accompanying tools are in place, and remove
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any irrelevant items in the vehicle.
A.4.1.2.1.4 Measure and record the vehicle mass and front and rear axle load at this time, and this is
the vehicle curb mass.
A.4.1.2.1.5 Measure and record the ground clearance of the four wheels.
A.4.1.2.2 Measurement of reference mass
A.4.1.2.2.1 Set the strike-side front seat at 20mm rearward of the the middle position or the nearest
locked position rearward. Set the unstrike-side front seat at the the middle position or the nearest
locked position rearward.
A.4.1.2.2.2 Place a WorldSID 50th side impact dummy (75 kg) or an equal counterweight on the
front seat on the impact side.
A.4.1.2.2.3 Place mass in the luggage compartment until the vehicle mass reaches the curb mass +
100kg. These mass shall be evenly distributed in the luggage compartment as far as possible. If it is
not convenient to place these mass evenly, place them centrally in the center of the luggage
compartment.
A.4.1.2.2.4 Place an ES-2 side impact dummy (75 kg) or an equal counterweight on the front seat on
the non-impact side. Place a SID-IIs side impact dummy (45 kg) or an equal counterweight on the
second row seat on the impact side.
A.4.1.2.2.5 Measure and record the vehicle mass and front and rear axle load at this time, which are
the reference mass and reference axle load.
A.4.1.2.2.6 Measure and record the ground clearance of the four wheels.
A.4.1.2.2.7 Remove the weights.
A.4.1.2.3 Vehicle preparation
A.4.1.2.3.1 Remove the luggage compartment carpet and accompanying tools, as well as the spare
tire (make sure that the spare tire does not affect the impact characteristics of the vehicle).
A.4.1.2.3.2 Install on-board video recorder, install Y-direction acceleration sensor at the lower
B-pillar on the non impact side of vehicle, and install three-dimension acceleration sensor at the
COG of moving deformable barrier.
A.4.1.2.3.3 Set the strike-side front seat at 20mm rearward of the the middle position or the nearest
locked position rearward, place a WorldSID 50th side impact dummy or weights of 75 kg on it. Set
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the unstrike-side front seat at the the middle position or the nearest locked position rearward, place
an ES-2 side impact dummy or weights of 75 kg.
A.4.1.2.3.4 For adjustable second-row seat, set the seat at the the middle position or the nearest
locked position rearward. Place a SID-IIs side impact dummy or weights of 45 kg on the seat of the
strike-side.
A.4.1.2.3.5 Measure the vehicle mass and axle load of front and rear axles at this time, compare with
the reference mass and axle load of front and rear axles in A.4.1.2.2.5, and the change of vehicle
mass shall not be greater than 1% of the reference mass. The change of the axial load of each axis
should be not more than 5% or 20kg. It is possible to add or remove components that do not affect
the impact characteristics of the vehicle, or to adjust the weight of the water in the fuel tank to meet
the above requirements.
A.4.1.2.3.6 Measure and record the ground clearance of the four wheels.
A.4.2 Vehicle impact line marking
The vehicle impact line is marked by coordinate measuring machine, and the accuracy is 1mm. Each
axis in the coordinate system created by the CMM shall be the same as the body coordinate system.
During measurement, the test vehicle shall be in the state after completing A.4.1.2.2.7.
A.4.2.1 The position of the driver's seat referance point relative to a certain structure of the vehicle
shall be provided by the manufacturer.
A.4.2.2 Mark a point on the door at the impact side. The coordinate of this point in X direction is
250 mm backward from that of the driver seat referance point, with an tolerance of no more than
1mm.
A.4.2.3 Through this point, mark a vertical line on the door at the impact side, which is the impact
line.
A.4.3 Adjustment of passenger compartment
A.4.3.1 Adjustment of the front seat on impact side
A.4.3.1.1 Adjustment mark
A.4.3.1.1.1 Mark the seat cushion reference point on the outside surface of the seat cushion support
structure. This point is used to adjust the longitudinal (fore/aft) and up and down positions of the
adjustable seat cushion.
A.4.3.1.1.2 Determine the seat cushion reference line through the seat cushion reference point. The
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seat cushion reference line is a curve passing the seat cushion reference point on the outside surface
of the seat cushion. Its projection in the longitudinal middle vertical plane of the vehicle is a straight
line and forms a certain angle with the horizontal plane.
A.4.3.1.1.3 The angle of the seat cushion reference line is defined as the angle formed by the
projection of the seat cushion reference line in the longitudinal middle vertical plane of the vehicle
with respect to the horizontal plane (or horizontal reference plane).
A.4.3.1.2 Seat travel adjustment
A.4.3.1.2.1 Adjust the height and fore/aft position to adjust the seat cushion reference point to the
highest and rearmost position.
A.4.3.1.2.2 Determine the angle range of the seat cushion reference line. Adjust the angle of the seat
cushion reference line to the middle angle.
A.4.3.1.2.3 Adjust the seat height and adjust the seat cushion reference point to the lowest position.
A.4.3.1.2.4 Adjust the seat cushion reference point to the position 20 mm behind the middle of its
travel or the backward locking position closest to mid point. Confirm that the seat rail system is in
the fully locked position
A.4.3.1.3 Seat back
It should be adjusted to the position that the torso angle of the HPM device reaches the design angle
specified by the manufacturer or adjusted to a position inclined at an angle of 23 ° backward from
the vertical plane.
A.4.3.1.4 Headrest
If the height and tilt angle of the headrest can be adjusted, it should be adjusted to the middle locking
position.
A.4.3.1.5 Seat with auxiliary function
The lumbar support system of the seat should be at the lowest, retracted position; the seat cushion
length adjustable system and the leg support system should be adjusted to the rearmost or retracted
position; the seat armrest should be at the stowed position or design position.
A.4.3.2 Adjustment of the front seat on non-impact side
A.4.3.2.1 In the case of longitudinally adjustable seats, they shall be locked in the middle position of
travel or in the backward position closest to the middle position. And check to confirm that the seat
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rail system is in the fully locked position
A.4.3.2.2 For seat with individually adjustable height, it shall be adjusted to the manufacturer's
design position or middle position.
A.4.3.2.3 If the seat cushion tilt angle is adjustable, it shall be adjusted to the manufacturer's design
position or middle position.
A.4.3.2.4 Adjust the seat back to make the torso angle of HPM device reach the design angle
specified by the manufacturer or adjust to the position of 25° from the vertical to the rear.
A.4.3.2.5 If the seat lumbar support is adjustable, it shall be adjusted to the manufacturer's design
position or fully retracted position.
A.4.3.2.6 Where the height of the headrest is adjustable, the headrest shall be adjusted so that its
upper surface is in the same height plane as the centroid of the dummy's head or the headrest is
adjusted to its highest position.
A.4.3.2.7 If the inclination angle of headrest can be adjusted, it shall be adjusted to the position
designed by the manufacturer or the middle position.
A.4.3.2.8 The armrest of the seat shall be in the stowed position or design position.
A.4.3.2.9 Other ajustments are set at the positions designed by the manufacturer.
A.4.3.2.10 Adjustment of the second row seats on the impact side
A.4.3.2.11 For longitudinally adjustable second row seats, make sure that they are in the middle of
the travel or the backward locking position closest to the middle position, and check that the seat rail
system is in the full locking position.
A.4.3.2.12 For the second row seats with adjustable height, they shall be adjusted to the
manufacturer's design position or the lowest position.
A.4.3.2.13 For the second row seats with adjustable seat back, it shall be adjusted to the
manufacturer's designed angle or 23 °rearward from the vertical.
A.4.3.2.14 For the second row seats with lumbar support mechanism, it shall be adjusted to the
manufacturer's designed position or fully retracted position.
A.4.3.2.15 The headrests of the second row seats shall be adjusted to the lowest locking position.
A.4.3.2.16 If the headrest tilt angle is adjustable, it shall be adjusted to the front most position.
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A.4.3.2.17 If the seat orientation is adjustable, adjust to the forward direction.
A.4.3.2.18 Other adjustments are set at the positions designed by the manufacturer.
A.4.3.2.19 The armrest shall be in the stowed position or design position.
A.4.3.2.20 Third row seat adjustment
For the third row seats with adjustable position, adjust the fore/aft and height positions of seats
according to A.4.3.3.1~A.4.3.3.3.
A.4.3.3 Steering wheel adjustment
A.4.3.4 If the steering wheel is adjustable, it should be adjusted to the highest position through
corresponding functions (including stretch, tilt, etc.).
A.4.3.5 The steering wheel should be in a free state and in the position specified by the
manufacturer when the vehicle drives straight.
A.4.3.6 Seat belt fixing point adjustment
The adjustable seat belt anchorage shall be adjusted to the manufacturer's design position. If there is
no design position, adjust the seat belt anchorage to the mid position or nearst upward position for
the 50th dummy or lowest position for 5th dummy.
A.4.3.7 Gear lever
The gear lever should be in the neutral position.
A.4.3.8 Glass
The movable glass of the strike-side should be closed.
A.4.3.9 Pedal
The pedal should be in the normal release position. Adjustable pedals should be placed in the full
forward position (towards the front of the vehicle).
A.4.3.10 Sun visor
The sun visor should be in the stowed position.
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A.4.3.11 Rear-view mirror
The rear-view mirror should be in the normal use position.
A.4.3.12 Door (lock)
The doors should be closed but not locked. For vehicles with an automatic door locks, the door shall
be locked for testing.
A.4.3.13 Movable roof
If a movable or removable roof is installed, it shall be in the closed position.
A.4.3.14 Parking brake
The parking brake should be in the operating position.
A.4.4 Dummy preparation and calibration
In the test, the WorldSID 50th side impact dummy is placed in the front seat on the impact side of
the vehicle, the ES-2 dummy is placed in the front seat on the non impact side, and the SID-IIs
dummy is placed in the second row seat on the impact side. All dummies shall be equipped with
corresponding clothes as standard (WorldSID 50th dummies should be equipped with
WS50-80200 sleeveless clothes as standard; ES-2, SID-IIs dummies should be equipped with
standard rubber tops and fitted shorts); the performance of the components of WorldSID 50th
dummies should comply with ISO15830.
A.4.4.1 Dummy test environment requirements
A.4.4.2 The dummy shall be tested at a temperature of 20.6 °C to 22.2 °C and a humidity of 10% to
70%.
A.4.4.3 Before dummy calibration, joints ajustment and impact test, the dummy should be placed in
the corresponding environment for at least 5 hours.
A.4.4.4 Use the built-in sensor of the WorldSID 50th dummy for temperature measurement. The
temperature sensor should be installed on the bracket of distal end of the first rib on the non-impact
side chest. The measurement interval should not exceed 10 minutes. Before the test, the interval
should not exceed 5 minutes.
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A.4.4.5 Dummy joint adjustment
A.4.4.6 The adjustment of dummy's joints should be carried out on the test day as far as possible,
but not earlier than 24 hours before the test.
A.4.4.7 All dummy joints with stable friction should be adjusted before the test. The joint of the
dummy should be adjusted so that the limb of the dummy can keep1g-2g holding force.
A.4.4.8 Dummy calibration
A.4.4.9 WorldSID 50th side impact dummy is prepared and calibrated in accordance with ISO
15830 and WG5 N1041; ES-2 dummy is calibrated in accordance with Appendix F of GB
20071-2006 Occupant Protection in Vehicle Side Impact; SID–IIs dummy is calibrated in accordance
with Part V of CFR 572.
A.4.4.10 The dummy needs to be calibrated after every 4 tests.
A.4.4.11 If the injury of a certain part of the dummy reaches or exceeds the low performance limit
specified in 1.2.1.3 of Chapter 3 of the management rules during the side pole impact test, this part
shall be re-calibrated.
A.4.4.12 If a part of the dummy is damaged during the test, the part should be replaced.
A.4.4.13 All calibrated data for the dummy shall be retained for future reference.
A.4.5 Test instruments
All test equipment should pass the calibration before the test. No matter how many times a test
instrument is used, the calibration cycle of all the test instruments described in this chapter is one
year. The acceleration sensor should use the sensor vibration calibrator for normalized calibration to
ensure the accuracy of the test results. The channel amplitude class (CAC) of each sensor should
cover the minimum measurement amplitude listed in Table A.30. In order to ensure the accuracy of
the test, sensors with a channel amplitude level (CAC) greater than several times the minimum
measurement amplitude cannot be used in the test. During the test, if the measured value of the
sensor reaches the channel amplitude level (CAC), the sensor should be re-calibrated.
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Table A.30 Side AE-MDB test requirements
Test

Test site

instruments
Head

dummy

nt channel

250g

3

Moment Mx, My, Mz

300Nm

Shoulder joint

Force Fx, Fy, Fz

8KN

3

Shoulder-Rib 2d IR Tracc

Displacement & rotation

100mm

2

Displacement & rotation

100mm

2

Displacement & rotation

100mm

2

Displacement & rotation

100mm

2

Temperature

30ºC

1

Displacement & rotation

100mm

2

Displacement & rotation

100mm

2

Lumbar vertebrae-T12

Acceleration Ax, Ay, Az

200g

3

Pelvis

Acceleration Ax, Ay, Az

200g

3

Pelvis-pubic bone

Force

5KN

1

Force Fx, Fy, Fz

5KN

3

Ax, Ay, Az

250g

3

Tracc

impact

amplitude

5kN,

Chest-upper ribs 2d IR

50th side

Az

Measureme

Force Fx, Fy, Fz

Upper neck

WorldSID

Linear acceleration Ax, Ay,

Minimum

Chest-Middle Rib 2d IR
Tracc
Chest-lower ribs 2d IR
Tracc
Chest
Abdomen-upper ribs 2d
IR Tracc
Abdomen-lower ribs 2d
IR Tracc

Femoral neck (only
collided side)
Head acceleration

6

Deformation and
acceleration of chest rib

Drib&Ay

(upper, middle and
ES-2 side

lower)

impact

Abdominal force (front,

dummy

middle and back)
Backplate force
Chest T12 force and
moment
Pubic symphysis force

SID-IIs side
impact
dummy

Head

75mmb&70
0g

6

Fy

5kN

3

Fy

3kN

1

Fy&Mx

5kN&300Nm

2

Fy

20KN

1

250g

3

Linear acceleration Ax, Ay,
Az

Shoulder-rib

Displacement

75mm

1

Chest-rib

Displacement

75mm

3
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Test

Test site

instruments

Acceleration
sensor

Minimum

Measureme

amplitude

nt channel

Lumbar vertebrae-T12

Acceleration Ax, Ay, Az

250g

3

Abdominal displacement

Displacement

75mm

2

Hip joint and ilium bone

Synthetic force Fy

8kN

2

Right B pillar

Acceleration Ay

250g

1

Acceleration Ax, Ay, Az

250g

3

Moving deformable
barrier COG
Total

69

A.4.6 Dummy installation and measurement
A.4.6.1 Seat measurement
If the seat to be tested has never been sat, a 75kg ± 10kg person or device should be allowed to sit on
the seat twice for 1min each time to make the seat cushion and backrest deform. All seat assemblies
should remain unloaded for at least 30 minutes before placing the HPM device (SAE J826).
The seating area contacted by the HPM device should be covered with a fine cotton cloth of
sufficient size and suitable texture, like plain cotton cloth with 18.9 yarns/cm2 and density of 0.228
kg / m2 or knitted or non-woven cloth with the same characteristics.
A.4.6.1.1 Drivers and passengers in the front seats
A.4.6.1.1.1 Place the seat plate and back plate assembly of the HPM device on the seat, and make
the center plane of the HPM device coincide with the center plane of the seat.
A.4.6.1.1.2 Install the foot and leg assembly to the seat plate assembly, and adjust the length of the
thigh and leg to 10% and 50% of the scale, the straight line passing through the two "H" points
marking buttons is parallel to the bottom surface and perpendicular to the longitudinal center plane
of the seat.
A.4.6.1.1.3 The driver's right foot should be placed on the accelerator pedal which is not depressed,
and the heel is placed forward as far as possible. The left foot should be placed symmetrically with
respect to the centerline of HPM device on the footrest; for the passengers in the front seat, the left
and right feet should be placed symmetrically with respect to the centerline of HPM device on the
floor. The straight line passing through the two "H" point marking buttons should be perpendicular to
the longitudinal center plane of the seat.
A.4.6.1.1.4 Install the leg and thigh weights in turn and reconfirm the HPM level.
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A.4.6.1.1.5 Tilt the back plate forward to the stop, and use the T-bar to pull the HPM device away
from the seat back. If the HPM device tends to slide backwards, allow it to slide back until the seat
plate contacts the backrest; if the HPM device has no tendency to slide backwards, horizontal
backward force should be applied to the T-bar to slide the HPM device backwards until the seat plate
contacts the seat back.
A.4.6.1.1.6 At the intersection of the hip protractor and the T-bar, apply a force of 100N ± 10N to
the HPM device. The direction of the force should be along the thigh bar, and then put the back plate
back on the backrest. In the following steps, prevent HPM device from sliding forwards.
A.4.6.1.1.7 Place the back panel back on the seat back, install the left and right hip weights, and then
alternately install the left and right torso weights, confirm that the HPM device remains level.
A.4.6.1.1.8 Pull the back plate to the vertical position, hold the T-bar and shake the HPM device for
3 reciprocations within 5 ° on both sides of the vertical direction to eliminate the friction between the
HPM device and the seat. During operation, apply proper lateral force to the T-bar to keep the T-bar
in a horizontal position while avoiding applying vertical or longitudinal forces. In addition, the feet
of the HPM device should not be subject to any restrictions.
A.4.6.1.1.9 In the process of shaking the HPM device, if the feet move, they must be readjusted. Lift
the left and right feet off the floor in turn to the minimum necessary height until the two feet no
longer produce additional restraint. When lifting the feet, the two feet must be able to rotate freely
without applying any forward or lateral load. When each foot is returned to the down position, the
heel should contact the support structure designed for it.
A.4.6.1.1.10 Hold the T-bar so that the HPM device cannot slide forward on the seat cushion, place
the back panel back on the seat back. Check that the HPM device is level, and if necessary, apply a
lateral force to the top of the back panel to keep the HPM device seat plate level on the seat.
A.4.6.1.1.11 At the height of the center of the torso weight of the HPM device, apply and remove a
horizontal force no more than 25N to the head space probe rod alternately until the hip angle
protractor indicates a stable position after the force is removed.
A.4.6.1.1.12 Measure and record seat "H" point and torso angle
A.4.6.1.2 Second row seat
A.4.6.1.2.1 Place the back plate and seat plate assembly of the HPM device on the seat, the center of
which coincides with the center of the seat.
A.4.6.1.2.2 Install the thigh mass, but don’t install the leg. When interfering with the vehicle, the T
bar can be removed.
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A.4.6.1.2.3 Tilt the back plate forward to the stop, and use the T-bar to pull the HPM device away
from the seat back. If the HPM device tends to slide backwards, allow it to slide back until the seat
plate contacts the backrest; if the HPM device has no tendency to slide backwards, horizontal
backward force should be applied to the T-bar to slide the HPM device backwards until the seat plate
contacts the seat back.
A.4.6.1.2.4 At the intersection of the hip protractor and the T-bar, apply a force of 100N ± 10N to
the HPM device. The direction of the force should be along the thigh bar, and then put the back plate
back on the backrest. In the following steps, prevent HPM device from sliding forwards.
A.4.6.1.2.5 Put the back plate back on the backrest, install the left and right hip mass, and then
alternately install the left and right torso mass to confirm that the HPM device is still level.
A.4.6.1.2.6 Pull the back plate to the vertical position, hold the T-bar and shake the HPM device for
3 reciprocations within 5 ° on both sides of the vertical direction to eliminate the friction between the
HPM device and the seat. During the operation, apply proper lateral force to the seat plate to keep it
in a horizontal position while avoiding the application of vertical or front-to-rear forces.
A.4.6.1.2.7 Hold the T-bar so that the HPM device cannot slide forward on the seat cushion, and put
the back panel back on the seat back. Check that the HPM device seat plate is level, and if necessary,
apply a lateral force to the top of the back panel to keep the HPM device seat plate level on the seat.
A.4.6.1.2.8 At the height of the center of the torso weight of the HPM device, apply and remove a
horizontal force no more than 25N to the head space probe rod alternately until the hip angle
protractor indicates a stable position after the force is removed.
A.4.6.1.2.9 Measure and record the seat "H" point, torso angle, and coordinates of the most forward
point of the seat cushion.
A.4.6.1.2.10 Calculate the H point of the SID-IIs dummy with the following formula, where XSCL is
the distance from the H points to the x-direction of the forwardmost point of the cushion, and
generally XAF05 is more forward than XAM50.
XAF05,dummy ＝ XAM50,H-point manikin ＋ (93 mm － 0.323 × XSCL)
ZAF05,dummy ＝ ZAM50, H-point manikin － 6mm
A.4.6.1.3 Second and third row seat (For Curtain airbag area assessment only)
Refer to the procedure described in A.4.6.1.1, measure the H-point using HPM device with the lower
leg/foot as well as its weights installed.
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A.4.6.2 Assessment area determination procedure
Determine the H point position of the front, rear (second or third row) dummy using the HPM device,
calculate the head CoG of the 5th female and 95th male of the front and rear seats according to
1.2.1.3.3.1 in Chapter III of the management rules, and determine the evaluation area.
A.4.6.2.1 The manufacturer should provide the seat 5th and 95th human design positions to the
C-NCAP management center and submit the corresponding material descriptions. If not available,
adjust the seat travel position according to the most forward and rearward locking positions of the
seat slide.
A.4.6.2.2 Record the H-point position of front and rear seats in A.4.6.1.1.12 and A.4.6.1.2.9.
A.4.6.2.3 The horizontal travel between the seat positions is calculated based on the 5th and 95th
seating position.
A.4.6.2.4 Determine the assessment area. Mark the boundary of the assessment area inside the
impact side of the test vehicle and outside of the non-impact side.
A.4.6.3 Dummy installation
A.4.6.3.1 Place a WorldSID 50th and SID-IIs side impact dummy in the front and second row seats
on the impact side of the vehicle, and place an ES-2 dummy in the front seat on the non impact side
of the vehicle. Restrain the dummy with a restraint system during the test.
A.4.6.3.2 During the impact, the measuring instruments installed on the vehicle should not affect the
movement of the dummy. The temperature should be stable before the test and should be kept within
the range of 20.6 ℃~ 22.2 ℃.
A.4.6.3.3 The dummy should not be placed directly on the seat for more than 6 hours before the test.
If it is more than 6h,recheck the dummy position before the test, but it shall not exceed 12h.
A.4.6.4 Positioning of the WorldSID 50th side impact dummy
Position the dummy before the test. Don’t move the vehicle as far as possible until the test begins. If
the test process is terminated unexpectedly, the dummy positioning and measurement procedures
need to be conduct again. After the dummy is positioned for three times, if the following
requirements are still not met, the dummy is positioned closest to the requirements, and the dummy
positioning results should be recorded in detail.
A.4.6.4.1 "H" point
A.4.6.4.1.1 Only through the seat controls, the seat can be adjusted to the rearmost position for
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placement of the dummy.
A.4.6.4.1.2 The symmetrical center plane of the dummy coincides with the longitudinal vertical
plane of the center of the seat, and the upper torso of the dummy leans on the back of the seat.
A.4.6.4.1.3 Apply a fore-aft and lateral rocking motion to settle the pelvis rearward in the seat.
A.4.6.4.1.4 The pelvis contacts the seat cushion over the entire length of the seat cushion to ensure
the repeatability and stability of the pelvis position.
A.4.6.4.1.5 The lower abdominal ribs should be located behind the abdominal flesh to ensureit can
be placed repeatedly.
A.4.6.4.1.6 Move the seat (together with the dummy) to the position defined in A.4.3. If the seat
cannot be adjusted to the test position because the knee of the dummy contacts instrument panel,
adjust the position of the seat backward until there is at least 5 mm of clearance in the knee, and
correct the target value of H point.
A.4.6.4.1.7 The H point of the WorldSID 50th dummy shall be located 20 mm in front of the H point
determined according to the procedures specified in A.4.6.1.1, with a vertical and horizontal error
range of ± 10 mm. Position the pelvis of the dummy correctly so that the horizontal line passing
through the H point of the dummy is perpendicular to the vertical plane of the seat. The straight line
passing through the H point of the dummy shall be horizontal, with a deviation not exceeding ± 2º.
A.4.6.4.1.8 If it is placed in the driver's position, place the left foot of the dummy on the footrest (or
floor) without moving the thigh, and the right foot on the undepressed accelerator pedal, with the
heel resting forward as far as possible on the floor; if the foot can not be placed on the pedal, ensure
that it is vertical to the lower leg and the heel contacts the floor. Try to make sure that there is a gap
of 5 mm between the knee and the steering wheel shroud (or the center console); if the dummy is
placed in the passenger’s position, the feet should be placed forward as far as possible on the floor
and contact with the floor, the heels of both feet should be kept on the same horizontal line, and the
outer surface of the knees should be 150 mm ± 10 mm from the symmetrical center plane of the
dummy.
A.4.6.4.2 Head and torso
A.4.6.4.2.1 Adjust the rib angle of the dummy to ensure that the angle reading of the chest tilt sensor
(the tilt sensor can be installed on the chest and abdomen of the dummy, which can help obtain the
required installation position) should be within ± 1 ° of the rib design angle specified by the
manufacturer.
A.4.6.4.2.2 If the manufacturer has no relevant design requirements, when the actual backrest angle
is within 23 ° ± 1 °, adjust the dummy until the chest tilt sensor reading reaches -2 ° (downward 2 °)
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± 1 °; if the actual backrest angle is out of the above range, there is no need to adjust the rib angle.
A.4.6.4.2.3 Adjust the neck bracket to ensure that the dummy's head is in the horizontal position of
0 ° ± 1 ° (measured by the head tilt sensor).
A.4.6.4.3 Foot
The ankle is in a stable locating position, and the thigh is as parallel as possible to the mid-sagittal
plane of the dummy.
A.4.6.4.4 Arm
Place the arms on both sides of the dummy at the position of the first lock pin down from the
uppermost positioning point.
A.4.6.4.5 Seat belt
The wearing position of seat belt should be normal. If the seat belt is close to or contact with the
dummy neck, lower the seat blet anchorage.
A.4.6.5 Positioning of the ES-2 side impact dummy
The dummy should be positioned before the test. Don’t move the vehicle as far as possible until the
test starts. If the test process is terminated unexpectedly, the dummy positioning and measurement
procedures need to be conduct again. After the dummy is positioned for three times, if the following
requirements are still not met, the dummy is positioned closest to the requirements, and the dummy
positioning results should be recorded in detail.
A.4.6.5.1 "H" point
The H point of the ES-2 side impact dummy should be located 21 mm in front of the H-point
position determined according to the procedure specified in A.4.6.1.1. Position the pelvis of the
dummy correctly so that the horizontal line passing through the H point of the dummy is
perpendicular to the vertical plane of the seat. The straight line passing through the H point of the
dummy shall be horizontal, with a deviation not exceeding ± 2º. The M3 holes in the H-point back
plates on both sides of the pelvis of the ES-2 dummy are marked as "HM", and the "HM" position
should be in the circle with the H-point position as the center and the radius of 10 mm determined
according to the procedure specified in A.4.6.1.1.
A.4.6.5.2 Leg and foot
If the dummy is placed in the driver's position, without moving the pelvis and torso of the dummy,
place the right foot on the undepressed accelerator pedal with the heel resting as far forward as
127

possible on the floor. The left foot is perpendicular to the lower leg and the heel is on the same
horizontal line as the right foot. When meeting the above requirements, keep the thighs in contact
with the seat cushion as far as possible; if the dummy is placed in the passenger’s position, the feet
should be put forward as far as possible on the floor and contact with the floor, the heels of both feet
should be kept on the same horizontal line, and the outer surface of the knees should be 150 mm ± 10
mm from the symmetrical center plane of the dummy.
A.4.6.5.3 Upper arm
The angle between the upper arm of each side of the dummy and the torso reference line of the
dummy should be 40 ° ± 5 °
A.4.6.6 Positioning of the SID-IIs side impact dummy
The dummy should be positioned before the test. Don’t move the vehicle as far as possible until the
test starts. If the test process is terminated unexpectedly, the dummy positioning and measurement
procedures need to be conduct again. After the dummy is positioned for three times, if the following
requirements are still not met, the dummy is positioned closest to the requirements, and the dummy
positioning results should be recorded in detail.
A.4.6.6.1 Torso
For vehicles with bench seats in the second row, the symmetrical plane of the SID-IIs dummy should
coincide with the longitudinal vertical plane of the seat center; for vehicles with bucket seat in the
second row, the symmetrical plane of the dummy should coincide with the longitudinal vertical plane
of the bucket seat center. The thighs of the dummy should be as close to the seat cushion as possible.
The outer surface of the U-shaped flange of the knee of both legs is in the vertical plane, and the
distance between the two outer surfaces is 210 mm ± 5 mm. If possible, the legs should be in the
vertical planes respectively. Adjust the dummy back and make the upper torso of the dummy contact
with the back of the seat as far as possible.
A.4.6.6.2 Head
The mounting plane of the head sensor should be horizontal and the deviation angle should be
controlled within ± 2.5 ° as far as possible. For vehicles with adjustable seat back in the second row,
maintain the thigh position, adjust the backrest angle forward (or backward) to make the head sensor
mounting plane horizontal; for vehicles with non adjustable seat back in the second row, adjust the
head sensor mounting plane angle by adjusting the lower neck bracket. If the requirements cannot be
met, make the mounting plane of the head sensor as horizontal as possible and record.
A.4.6.6.3 Pelvic angle
The angle between the pelvis of the SID-IIs female dummy and the horizontal plane shall be 20 ° ±
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2.5 °. If it is not possible, try to adjust the pelvic angle to close to 20 ° while keeping the head sensor
mounting plane adjusted in accordance with A.4.6.5.2 and record. If the head sensor mounting plane
angle and pelvis angle cannot be met at the same time, the head sensor mounting plane angle of 0 ° ±
2.5 ° shall prevail.
A.4.6.6.4 Leg and foot
Keep the thighs in contact with the seat cushion and place the lower legs as far forward as possible.
Adjust the lower legs until the feet are in contact with the floor, while the angles of inclination of
thighs remain the same, and the feet are at a right angle to the lower legs. When the heel is in contact
with the floor, rotate the foot so that the toe also touches the floor as far as possible. If the feet cannot
touch the floor, adjust to the position where the calves touch the cushion or the feet touch the vehicle
interior. At this time, the feet should be parallel to the floor as far as possible. When the foot is
interfered by the front seat fixing point or body protrusion, the foot should be rotated around the
lower leg to minimize the interference. If the interference still exists, rotate the thigh or move the
foot outwards / inwards while maintaining the distance between the knees.
A.4.6.6.5 Upper arm
The angle between the upper arm and the torso reference line of the dummy should be 40 ° ± 5 °
A.4.6.6.6 "H" point
The H points of the SID-IIs female dummy in the rear seat should be located within 13 mm in the
vertical and horizontal directions of the H points as determined in accordance with A.4.6.1.2.
A.4.6.7 Measurement of relative position of dummy
The relative position of the dummy shall be measured before the test and after the dummy
installation and dummy positioning procedures. As shown in Figure A.24, the content of
measurement is shown in table A.31.
Table A.31 Relative position measurement of side AE-MDB test dummy
Driver dummy

Front-row passenger

A

Head to roof

Head to roof

B

Chin to the top of windshield

C
D

Chin to the center of steering
wheel

Strike-side Second-row
dummy
Head to roof

Chin to the top of
windshield
Chin to instrument pannel

Chest to steering wheel

Chest to instrument pannel

Chest to front seat back

center (horizontal)

(horizontal)

(horizontal)
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H point/inside opening of the

H point/inside opening of

H point/inside opening of the

door (horizontal)

the door (horizontal)

door (horizontal)

H point/inside opening of the

H point/inside opening of

H point/inside opening of the

door (vertical)

the door (vertical)

door (vertical)

G

Knee to floor

Knee to floor

Knee to floor

H

Head to side windshield

Head to side windshield

Head to side windshield

J

Shoulder to side windshield

Shoulder to side windshield

Shoulder to side windshield

K

Elbow to door

Elbow to door

Elbow to door

L

Hip to door

Hip to door

Hip to door

M

Knee to door

Knee to door

Knee to door

N

Seat belt webbing to door

Seat belt webbing to door

Seat belt webbing to door

E
F

Figure A.24 Schematic diagram of relative position measurement of side AE-MDB test dummy
A.4.7 Photos before and after the test
The minimum resolution of the test photos should be 640 × 480. Table A.32 lists the minimum
number and location of test photos that should be taken before and after the test. "O" stands for
shooting.
Table A.32 Side AE-MDB test photos
SN

Photo shooting position

Before test

After test

1

Front view photo of the vehicle

0

0

2

Front view photo of windshield

0

0

3

Front view photo of the driver

0

0

4

45 ° left front view photo of the vehicle

0

0

5

Left side view photo of the vehicle

0

0

6

Photo of the vehicle impact area

0

0
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7

Side view photo of the left driver

0

0

8

Driver's seat position photo

0

9

Front view photo of the second row passenger position

0

10

Photo of seat position of the second row passenger

0

11

45 ° left area view photo of the vehicle

0

0

12

Rear view photo of the vehicle

0

0

13

45 ° right rear view photo of the vehicle

0

0

14

Right side view photo of the vehicle

0

0

15

Side view photo of the right driver

0

0

16

Side view photo of the right driver (door open)

0

0

17

Driver's head contact photo

0

0

18

Driver's side contact photo

0

0

19

Photo of the second row passenger and vehicle interior (door open)

0

0

20

Second row passenger's head contact photo

0

0

21

Second row passenger's side contact photo

0

0

22

Photo of the open door on the right side of the vehicle

0

0

23

Photo of relative position of the moving deformable barrier and the vehicle

0

0

24

Left side view photo of the moving deformable barrier

0

0

25

45 ° left front view photo of the moving deformable barrier

0

0

26

Front view photo of the moving deformable barrier

0

0

27

45 ° right front view photo of the moving deformable barrier

0

0

28

Right side view photo of the moving deformable barrier

0

0

0

A.4.8 Camera position
The minimum resolution of the camera should be 512 × 384, and a non-stroboscopic high-speed
image lighting system is also used. The camera position is shown in Figure A.25, and the
requirements are shown in Table A.33.
Table A.33 Position and requirements of side AE-MDB test camera
Camera
speed

Shooting position

Shooting target

1

1000fps

Front view of the vehicle

Vehicle overall movement process

2

1000fps

Vehicle 45 ° left front

Vehicle overall movement process

3

1000fps

Vehicle 45 ° left rear

Vehicle overall movement process

4

1000fps

Vehicle overall view (top)

Vehicle overall movement process

5

30fps

Vehicle 45 ° left front

Vehicle overall movement process

6

1000fps

View of the second-row curtain

Curtain airbag deployment,
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Camera
speed

Shooting position

Shooting target

airbag deployment area of the

Second-row dummy movement

strike-side
View of the front-row curtain
7

1000fps

airbag deployment area of the
strike-side

8

1000fps

9

1000fps

Curtain airbag deployment,
Front-row dummy movement

Partial view of the curtain airbag

Curtain airbag deployment,

deployment area of the strike-side

Second-row dummy movement

Partial view of the curtain airbag

Curtain airbag deployment,

deployment area of the strike-side

Front-row dummy movement

Table A.25 Position of side AE-MDB test camera
A.4.9 Test facility
A.4.9.1 Test site
The test site should be large enough to accommodate the runway, moving deformable barrier drive
system and necessary facilities for the test, as well as the movement of the test vehicle after impact.
The ground where vehicles impact and move should be level, flat, dry and clean.
A.4.9.2 Test speed
The speed of moving deformable barrier is required to be 50km / h~ 51km / h, which need to be
stable at least 1m before impact. Speed control accuracy: ±0.2km/h. Record the actual speed of the
moving deformable barrier.
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A.4.9.3 Lighting system
5 minutes before the test, turn on the non-stroboscopic lighting system for high-speed camera to
ensure that the temperature in the impact area is not too high.
A.4.9.4 Positioning of vehicle by moving deformable barrier
The distance between the longitudinal mid vertical plane of the moving deformable barrier and the
transverse vertical plane 250 mm back from the R-point of the front seat on the impact side of the
test vehicle should be within ± 25 mm. At the moment of impact, the horizontal middle plane defined
by the upper and lower edges of the front surface of the deformable barrier should be within ± 25
mm from the position determined before the test.
A.4.9.5 Moving deformable barrier
The moving deformable barrier includes a trolley and an impact block. The front end of the trolley is
equipped with an advanced European moving deformable barrier block, whose relevant performance
and ventilation frame comply with the provisions of E-NCAP Technical Bulletin 014. The moving
deformable barrier should be equipped with a braking device to avoid secondary impact with the test
vehicle. C-NCAP logos should be pasted on both sides of the moving deformable barrier. Measure
and record the mass and axial loads of the moving deformable barrier.
A.4.9.5.1 The total mass is 1400 kg ± 20 kg.
A.4.9.5.2 The center of gravity is located at ± 10 mm in the longitudinal vertical plane, 1000 mm ±
30 mm backward of the front axle, and 500 mm - 0 / + 30 mm upward of the ground.
A.4.9.5.3 The distance from the front of the impact block to the center of gravity of the trolley is
2000 mm ± 30 mm; the width is 1700 mm ± 2.5 mm.
A.4.9.5.4 Before the impact, the height of the barrier shall meet the following static measurement
requirements: The height of the barrier shall be such that the uppermost part of the front face of the
beam element (the intersection between the upper and lower row of blocks) is 600mm ± 5mm above
ground level.
A.4.9.5.5 The front and rear track width of the trolley shall be 1500 ± 10mm.
A.4.9.5.6 The wheelbase of the trolley is 3000 mm ± 10 mm.
A.4.9.5.7 Set all tires of the trolley to the same tire pressure.
A.4.9.5.8 Make a marking line along the vertical center of the barrier, which can be used to check
the deviation of the impact position between the barrier and the test vehicle.
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A.4.10 Check and confirm items before testing
A.4.10.1 Battery
Check whether the vehicle battery is connected, whether it reaches the rated voltage, and whether it
is firmly installed.
A.4.10.2 Ignition switch
The ignition switch should be in the "ON" position.
A.4.10.3 Airbag indicator
The airbag switch should be in the normal open state (if any), and the airbag status indicator on the
instrument panel shows normal.
A.4.10.4 Dummy painting
All parts of the dummy should be painted with color, and different parts should be painted with
pigment for identification and distinction. Area of all painted parts should be large enough to be able
to clearly see the contact between the dummy and the body position (Table A.34). Oil paint coloring
should be applied close to the test to ensure that it is still moist and effective during impact.
Table A.34 Side AE-MDB test dummy coloring
Dummy

Dummy parts

Color

Head (tape profile)

Red

Head COG

Yellow

Top of head along
sagittal plane
Shoulder / arm
WorldSID 50th

The second chest

and SID-IIs

rib
The third chest rib
The first abdominal
rib
The second
abdominal rib
Pelvis

Green
Blue
Green

Painted area and description
Square area of 100 x 100 mm, lower edge of head centerline
at CG, outer edge of tape only.
Ø40 mm round.
A single strip of area 200 x 20 mm, centered on the head
CG.
A strip of 25 x 150 mm starting from the bottom edge of the
shoulder fixing hole.
A strip of 25 x 150 mm starting from the last accessible point
of the seat back.

Red
Blue

A strip of 25 x 150 mm starting from the last accessible point
of the seat back.

Green
Orange

A bar with an area of 25 x 150 mm, center on the hip joint
point.
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Dummy

Dummy parts

Color

Head (tape profile)

Blue

Head COG

Orange

Top of head along
sagittal plane
ES-2

Yellow

Painted area and description
Square area of 100 x 100 mm, lower edge of head centerline
at CG, outer edge of tape only.
Ø40 mm round.
A single strip of area 200 x 20 mm, centered on the head
CG.
A strip of 25 x 150 mm starting from the bottom edge of the

Shoulder / arm

Green

Upper ribs

Red

Middle ribs

Yellow

A strip of 150 mm starting from the last accessible point of

Lower ribs

Green

the seat back.

Abdomen

Red

A square of 50 x 50 mm

Pelvis

Orange

A strip of 50 x 100 mm centered at the hip joint point.

shoulder fixing hole.

A.4.10.5 Inspection of on-board recorder
Before the test, ensure that the battery of the on-board recorder and the trigger switch are in a normal
working state.
A.4.10.6 Checking the state of the door (lock)
Before the test, ensure that all doors are fully closed and the door latch are not locked. For vehicles
with an automatic lock-down system, all doors should be locked before the impact.
A.4.11 Check and confirm items after the test
A.4.11.1 Side airbag / air curtain
A.4.11.1.1 Confirm the deployment form and dynamic protection performance according to
high-speed video and the distribution of paint on the side curtain airbag.
A.4.11.1.2 For vehicles that meet the test conditions of side curtain airbag bonus, if the side curtain
airbag pressure maintaining performance test is selected, lay the airbag flat at the front and rear
cavities near the roof of the vehicle of the non impact side of the vehicle , and make a cross opening
(20 mm × 20 mm) of the airbag at an appropriate position, insert one end of an air pipe (inner
diameter 4 mm and outer diameter 6 mm) into the air bag by installing a connector, and install a
pressure sensor at the other end. Glue and seal the air bag opening and then deploy the side curtain
airbag. Collect and measure the real-time pressure inside the airbag within 6s after the deployment.
A.4.11.1.3 If the side curtain airbag does not meet the test conditions of bonus items, deploy the non
impact side curtain airbag directly, inflate the airbag to the pressure value recommended by the
manufacturer or 0.1 bar-0.4 bar.
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A.4.11.1.4 Confirm that the curtain airbags on both sides are identical.
A.4.11.1.5 Measure the boundary of curtain airbag coverage area and the exemption area.
A.4.11.1.6 Check and judge the relevant dimensions of the assessment area and seamed area.
A.4.11.2 Seat belt
Check whether the dummy seat belt of the impact side has failed during the test.
A.4.11.3 Doors
During the impact, check whether each door is opened; after the impact test, check whether the door
of the non-impact side can be opened.
A.4.11.4 Seat belt buckle opening force
Measure the seat belt buckle opening force used by the dummy of the impact side and record it.
A.4.11.5 E-CAII system inspection
For vehicles equipped with E-CALL system, check and confirm the emergency call function and
positioning function in the specified time.
A.4.12 Dummy injury criteria calculation
Table A.35 lists the channels and parameters of WorldSID 50th, ES-2 and SID-IIs dummies, as
well as the corresponding filtering frequency class. All these channel data should be recorded. The
peak of the head injury criteria generated after the rebound of the dummy during the impact is not
included in the calculation range. Some of the following measurement indicators are only recorded
and not used as evaluation criteria. For specific evaluation criteria, see the items of 1.2.1.3 in Chapter
3 of the Management Rules.
The W50-9900 WorldSID 50th Dummy User Manual H is taken reference for the coordinate system
used to determine the rotation angle when calculating the lateral displacement of the rib.
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Table A.35 Side AE-MDB test dummy measurement channels and parameters
Measurement parts

Filter frequency

Measuring parameters

level CFC

Injury criteria calculation
HIC15

Head

Acceleration, Ax, Ay, Az

1000

Peak of cumulative 3ms
acceleration

Neck

Force Fx, Fy, Fz

1000

(WorldSID 50th)

Moment Mx, My, Mz

600

Force Fx, Fy, Fz

600

Lateral force peak

Displacement, D

180

Side displacement peak

Rotation, α

180

Viscosity criteria

Displacement, D

180

Side displacement peak

Rotation, α

180

Viscosity criteria

Shoulder (WorldSID
50th)
Chest (WorldSID 50th)
Deformation and

Displacement, Drib

acceleration of chest rib
(upper, middle and
lower)

Force and moment peak

Deformation peak
180

Acceleration, Ay

VC
Peak acceleration of ribs

(ES-2)
Backplate force (ES-2)

Force, Fy

600

Peak force

T12 force and moment

force and moment，

(ES-2)

Fy&Mx

600

Force and moment peak

Abdomen (WorldSID

Displacement, D

180

Side displacement peak

50th)

Rotation, α

180

Viscosity criteria

Force, Fy

600

Acceleration, Ax, Ay, Az

180

Resultant acceleration peak

Acceleration, Ax, Ay, Az

600

Acceleration peak

Force, Fy

600

Force peak

Force, Fy

600

Resultant force peak

Force, Fy

600

Force peak

Force, Fx, Fy, Fz

600

Force peak

Front, middle and back
abdomen (ES-2)
T12 (ES-2)
Pelvis (WorldSID 50th)
Acetabulum and Iliac
force (SID-IIs)
Pubic symphysis force
(ES-2)
Femoral neck (WorldSID
50th)

Peak value of sum of three
forces

A.4.12.1 WorldSID 50th dummy
A.4.12.1.1 Head
The resultant Acc and HIC are calculated according to the following formula:
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AR  AX  AY  AZ
2

2

2

 t 2 AR dt 
HIC  (t  t ) t1
 (  ) 
 t 2 t1 
2

2 .5

1

In the formula:
Ax, Ay, Az—filtered acceleration values in three directions, and the unit is g;
For WorldSID 50th,

t t
2

1

≤15ms.

A.4.12.1.2 Shoulder
A.4.12.1.2.1 Shoulder lateral force
The shoulder lateral force is calculated by the following formula:
Fyshoulder=max(Fy(t))
A.4.12.1.2.2 Lateral displacement of shoulder ribs
The lateral displacement of the shoulder ribs is calculated by the following formula:
Dyshoulder=max(Dy(t)-Dy(0))
In the formula:
Dy(t)=R(t)·sin(ΦIRT(t));
R(t)—Shoulder IR-TRACC length after filtering;
ΦIRT (t) —the rotation angle of shoulder IR-TRACC after filtering;
Dy (0) — the lateral displacement of shoulder ribs at time 0.
A.4.12.1.3 Chest
A.4.12.1.3.1 Chest displacement
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The chest displacement is calculated by the following formula:
Dthorax=max(Dthorax(t))
The lateral displacement of the chest ribs is calculated by the following formula:
Dythorax=max(Dy(t)-Dy(0))
In the formula:
Dy(t)=R(t)·sin(Φ(t));
R(t)—Chest IR-TRACC length after filtering;
Φ(t) —Chest IR-TRACC rotation angle after filtering;
Dy(0)—Lateral displacement of chest rib at 0, in meters (m)
A.4.12.1.3.2 Viscosity criteria
The VC value is calculated by the following formula:
VC= V(t)×C(t)
In the formula:
V (t ) 

8D ( t  1)  D ( t  1)   D ( t  2 )  D ( t  2 ) 
12t
;

C (t ) 

D(t )
0.17 ;

D (t) —— the deformation at time t, which is the lateral displacement of the chest rib after
filtering calculation - Dythorax, the unit is meter (m);
δt——The time interval of deformation measurement, and the unit is second (s).
A.4.12.1.4 Abdomen
A.4.12.1.4.1 Abdominal displacement
Abdominal displacement is calculated by the following formula:
Dabdomen=max(Dabdomen(t))
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The lateral displacement of the abdominal ribs is calculated by the following formula:
Dyabdomen=max(Dy(t)-Dy(0))
In the formula:
Dy(t)=R(t)·sin(Φ(t));
R (t) —— the length of the abdomen IR-TRACC after filtering;
Φ (t) —— the rotation angle of abdominal IR-TRACC after filtering;
Dy (0) —— the lateral displacement of abdominal ribs at time 0.
A.4.12.1.4.2 Viscosity criteria
The VC value is calculated by the following formula:
VC= V(t)×C(t)
In the formula:
V (t ) 

8D (t  1)  D (t  1)   D (t  2)  D (t  2) 
12t
;

C (t ) 

D(t )
0.17 ;

D(t)——The deformation at time t is the lateral displacement of abdominal rib calculated
after filtering, Dyabdomen, in meters (m);
Δt is the time interval of deformation measurement, in seconds (s).
A.4.12.1.5 Pelvis
Take the peak of pubic force.
A.4.12.2 ES-2 dummy
A.4.12.2.1 Head
The resultant Acc and HIC are calculated according to the following formula:
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AR  AX  AY  AZ
2

2

2

 t 2 AR dt 
HIC  (t  t ) t1
 (  ) 
 t 2 t1 
2

2 .5

1

In the formula:
Ax, Ay, Az—filtered acceleration values in three directions, and the unit is g;

t t
2

1

≤15ms, calculate the cumulative acceleration value of 3ms.

A.4.12.2.2 Chest-rib
Drib is the maximum deformation value of three ribs. Calculate the VC value of the chest rib:
C( t ) 

D( t )
0.14

The frame deformation rate at time t is calculated by the filtered deformation amount:
V(t ) 

8D( t  1)  D( t  1)   D( t  2 )  D( t  2 ) 
12t

In the formula:
D(t)—Deformation at time t, in meters (m);
δt—Time interval of deformation measurement. The unit is second (s), and the maximum
value is 125×10-4s.
A.4.12.2.2 Abdomen
Calculate the sum of the three abdominal forces, and take the maximum value of the sum.
A.4.12.2.3 Pelvic force
Take the peak of pubic force.
A.4.12.3 SID-IIs dummy
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A.4.12.3.1 Head
The resultant Acc and HIC are calculated according to the following formula:
AR  AX  AY  AZ
2

2

2

  t 2 A Rdt 
HIC  (t  t ) t1
 (  ) 
 t 2 t1 
2

2 .5

1

In the formula:
Ax, Ay, Az—filtered acceleration values in three directions, and the unit is g;

t  t ≤15ms.
2

1

A.4.12.3.2 Chest
Take the deformation value and the maximum value of VC of three ribs of the chest. The calculation
method of chest VC value is the same as A.4.12.1.3.2, In the formula
C (t ) 

D( t )
0.138

A.4.12.3.3 Abdomen
Take the deformation value and the maximum VC value of the two abdominal ribs. The calculation
method of abdominal VC value is the same as A.4.12.1.4.2, In the formula,
C (t ) 

A.4.12.3.4 Pelvic resultant force
Calculate the force of acetabulum and iliac .
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D( t )
0.138

A.5 POLE SIDE IMPACT TEST PROCEDURE
A.5.1 Vehicle preparation
A.5.1.1 Inspection and confirmation of vehicle condition upon arrival
After the test vehicle arrives at the laboratory, paste the C-NCAP mark and the unique vehicle
identification — test number. Measure record the vehicle mass and the axle load of front and rear
axles at the time of arrival. Check and confirm the appearance, configuration and basic parameters of
the vehicle.
A.5.1.2 Pure electric vehicle / Plug-in Hybrid electric vehicle（EV/PHEV）
A.5.1.2.1 Basic vehicle information report
The manufacturer shall submit to the C-NCAP management center information related to the layout
and / or location of the high voltage system and its components, including:
a) Layout drawings and / or photos of the high voltage system and its components, indicating
the layout of the rechargeable energy storage system (REESS).
b) Illustration and written record materials related to REESS fixing method.
c) A description of the battery type, battery capacity, electrolyte composition and total amount
of REESS.
d) For vehicles with high-voltage automatic disconnection device, if the manufacturer decides
to carry out the device effectiveness verification test, it shall provide the position of the
automatic disconnection device of the vehicle and briefly describe its working principle or
working mode.
A.5.1.2.2 Charging the vehicle
Before the test, the power battery shall be charged. The impact test of pure electric vehicle and
plug-in hybrid electric vehicle shall be carried out within 24 hours after the end of vehicle charging.
A.5.1.2.2.1 For pure electric vehicles and plug-in hybrid electric vehicles, the power battery can be
charged to the maximum state of charge according to the manufacturer's requirements.
A.5.1.2.2.2 Fo pure electric vehicle and plug-in hybrid electric vehicle, if there is no requirement
from the manufacturer, the power battery shall be fully charged according to Article 5.1 of GB / T
18385-2005.
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A.5.1.2.2.3 The battery charge status can be ignored for hybrid electric vehicles that cannot be
externally charged.
A.5.1.2.3 Vehicle curb weight measurement
If the vehicle is equipped with a power battery liquid cooling system, the coolant should be drained
after charging. If the test weight is out of tolerance, add weights. For hybrid electric vehicles, fuel
shall be replace by water in accordance with a) and b) below. Vehicle curb weight should be
meassured according to c)~e) below.
a) Drain the fuel oil in the fuel tank and run the engine until the fuel is run out.
b) Calculate the fuel mass at the rated capacity of the fuel tank. The density of gasoline is 0.74
g / ml and that of diesel is 0.84 g / ml. Fill the fuel tank with water, the mass of which is 90% of
the fuel mass at the rated capacity of the fuel tank.
c) Check and adjust the air pressure of each tire to the air pressure value specified by the
manufacturer when the vehicle is half loaded; check whether other liquids (such as engine oil,
transmission oil, brake fluid, washing fluid, antifreeze, etc.) of the vehicle reach the maximum
level and adjust if necessary; confirm that the spare tire and accompanying tools are in place,
and remove any irrelevant items in the vehicle.
d) Measure and record the vehicle mass and front and rear axle load at this time, and this is the
vehicle curb mass.
e) Measure and record the height at four vehicle wheels.
A.5.1.2.4 Measurement of vehicle reference mass
A.5.1.2.4.1 Rated cargo and luggage weights
Subtract the measured unladen kerb mass and the rated occupants mass from the maximum permitted
laden mass.The rated occupant mass is equal to rated number of occupants times 68 kg.
A.5.1.2.4.2 Reference Loads
A.5.1.2.4.2.1 Set the front seat at 20mm rearward of the the middle position or the nearest locked
position rearward.
A.5.1.2.4.2.2 Place weight equivalent to a WorldSID 50th dummy (75kg) in the front driver’s seating
position.
A.5.1.2.4.2.3Place weight with a mass of the rated cargo and luggage mass or 136kg whichever is
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less in the luggage compartment of the vehicle. Spread the weights as evenly as possible over the
base of the luggage compartment. If the weights cannot be evenly distributed, concentrate weights
towards the centre of the compartment.
A.5.1.2.4.2.4 Record the axle reference loads and reference mass in the test details.
A.5.1.2.4.2.5 Measure and record the ride-heights of the four wheel.
A.5.1.2.4.2.5 Remove the weights
A.5.1.2.5 Vehicle preparation
Prepare the vehicle according to a)~d) below. Measure the current mass of the vehicle and the axial
load of the front and rear axles, and compare it with the reference mass and the axial load of the front
and rear axles of 5.1.2.4. For hybrid electric vehicles, it is required that the vehicle mass change not
exceed 1% of the reference mass. The change of the axial load of each axis should be not more than
5% or 20 kg. Increase or decrease the components that do not affect the impact characteristics of the
vehicle or adjust the mass of the water in the fuel tank to meet the above requirements. For electric
vehicles, if a total vehicle mass within 25kg of the reference mass cannot be achieved, it is
acceptable for the total mass to be within 2% of the reference mass. A heavier test mass may be used
with the agreement of the manufacture, the test mass must not be below the minimum value of the
specified tolerances.
a) Remove the luggage compartment carpet and accompanying tools, as well as the spare tire
(make sure that the spare tire does not affect the impact characteristics of the vehicle).
b) Install on-board / video recorder, install unidirectional (measuring Y-direction) acceleration
sensor at the lower threshold of B-pillar on the non impact side of vehicle.
c) Set the strike-side front seat at 20mm rearward of the the middle position or the nearest
locked position rearward, and place a WorldSID 50th dummy (75 kg) or an equal weight in
the seat.
d) In the luggage compartment, place a counterweight of 136 kg or equivalent to the rated cargo
and luggage weight, whichever is less.
Measure and record the ride-heights of the vehicle at a point on the wheel arch in the same transverse
plane as the wheel centres. Do this for all four wheels.
A.5.1.2.6 Determination of electrical safety measurement points
A.5.1.2.6.1 Determine the insulation resistance measurement point at power battery end (for the
condition that the outage switch is placed outside the battery pack only), and measure the voltages of
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anode and cathodes of power battery, and the voltage among anode, cathode of power battery and the
electrical chassis.
A.5.1.2.6.2 Determine the isolation resistance measurement point of the power battery end, and
measure the voltages between anode and cathode of power battery, as well as the voltage between the
anode/cathode of load end and the electrical chassis.
A.5.1.2.6.3 Mark at the fixed position of the REESS component of the test vehicle for displacement
and separation measurement of related components after a impact.
A.5.2 Adjustment of passenger compartment
The position adjustment of the passenger compartment components is shown in Table A.36. The
adjustments not listed will be set to the middle position or the nearest backward, downward or
outside position.
Table A.36 Position adjustment of the passenger compartment
Item

Adjustment requirements

Remarks

20 mm rearward of the midpoint of the
Seat fore/aftr

seat travel or nearest locked position

/

rearward
Seat cushion inclination

Middle position

/

Seat height

Bottom position

/

Seat back

Manufacturer design location

No design position adjustment to 23º

Seat lumbar support

Retract all positions

/

Headrest height and tilt angle

Middle locking position

/

Seat armrest

Stowed or design position

/

Steering wheel

Highest and outermost positions

/

Impact side window

Raised position

/

Gear change lever

Neutral

/

Parking brake

Operating status

/

Pedal

Normal release position

Adjustable pedal placed in the most
forward position
For vehicles with an automatic

Door

Closed

lock-down function, the door is in the
lock-down state for testing.

Sunroof

Closed

/

Sun visor

Retracted

/

Rear-view mirror

Normal position of use

/
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Item
Seat belt anchorage position
(adjustable)

Adjustment requirements

Remarks
No design position, adjust to the

50th position

middle or the nearest upward locking
position

A.5.2.1 Seat adjustment
A.5.2.1.1 Driver seat adjustment
A.5.2.1.1.1 Adjustment mark
A.5.2.1.1.1.1 Mark the seat cushion reference points on the outside surface of the seat cushion
support structure. This point is used to adjust the longitudinal (fore/aft) and height positions of the
adjustable seat cushion.
A.5.2.1.1.1.2 Determine the seat cushion reference line through the seat cushion reference points.
The seat cushion reference line is a curve passing the seat cushion reference point on the outside
surface of the seat cushion. Its projection in the longitudinal middle vertical plane of the vehicle is a
straight line and forms a certain angle with the horizontal plane.
A.5.2.1.1.1.3 The angle of the seat cushion reference line is defined as the angle formed by the
projection of the seat cushion reference line in the longitudinal middle vertical plane of the vehicle
with respect to the horizontal plane (or horizontal reference plane).
A.5.2.1.1.2 Seat travel adjustment
A.5.2.1.1.2.1 Use seat height and fore/aft ajustment, adjust the seat cushion reference point to the
highest and rearmost position.
A.5.2.1.1.2.2 Determine the angle range of the seat cushion reference line. Adjust the angle of the
seat cushion reference line to the middle angle.
A.5.2.1.1.2.3 Use seat height adjustment, adjust the seat cushion reference point to the lowest
position.
A.5.2.1.1.2.4 Adjust the seat cushion reference point to the position 20 mm behind the middle of
seat travel or the rearward locking position closest to this position. And confirm that the seat rail
system is in the fully locked position.
A.5.2.1.1.2.5 Seat back
It should be adjusted to the position that the torso angle of the HPM device reaches the design angle
specified by the manufacturer or 23 ° backward from the vertical plane.
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A.5.2.1.1.3 Headrest
If the height and tilt angle of the headrest can be adjusted, it should be adjusted to the middle locking
position.
A.5.2.1.1.4 Seat with auxiliary function
The lumbar support system of the seat should be at the lowest, retracted position; the seat cushion
length adjustable system and the leg support system should be adjusted to the rearmost or retracted
adjustment position. The armrest should be ajusted to stowed or design position
A.5.2.1.2 Front passenger seat adjustment
If possible, it should be adjusted to the same position as the driver's seat.
A.5.2.1.3 Second-row seat ajustment
A.5.2.1.3.1 For a longitudinally adjustable second-row seat, it shall be locked in the middle of the
journey or in the rearward position closest to the middle position. Check and make sure the seat slide
rail system is in a fully locked position.
A.5.2.1.3.2 For second-row seats with adjustable up and down positions, the seat height shall be set
to the manufacturer's design position or the lowest position.
A.5.2.1.3.3 For second-row seats with adjustable seat back, they shall be adjusted to the design
angle or adjusted to 23° backward from the vertical surface.
A.5.2.1.3.4 For second-row seats with lumbar support mechanism, they shall be adjusted to the
manufacturer's design position or the fully retracted position.
A.5.2.1.3.5 The head restraint shall be adjusted to the lowest locking position.
A.5.2.1.3.6 The head rest tilt should be adjustd to the most forward position.
A.5.2.1.3.7 If the orientation of the seat is adjustable, it shall be adjusted forward.
A.5.2.1.3.8 Other adjustment mechanisms shall be set at the manufacturer's design position
A.5.2.1.4 Third-row seat ajustment
For ajustable third-row seat, adjust the seat longitudinally and vertically according to A.5.2.1.3.1～
A.5.1.3.3.
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A.5.2.2 Steering wheel adjustment
A.5.2.2.1 If the steering wheel is adjustable, it should be adjusted to the highest position through
corresponding functions (including stretch, tilt, etc.).
A.5.2.2.2 The steering wheel should be in a free state and in the position specified by the
manufacturer when the vehicle drives straight.
A.5.2.3 Seat belt anchorage adjustment
For adjustable seat belt fixing points, the front row should be adjusted to the 50th position. If there is
no design position, it should be adjusted to the middle position, or close to the fixed position above
the middle.
A.5.3 Dummy preparation and calibration
In the test, a WorldSID 50th dummy should be placed in the front row seat on the impact side of the
vehicle. The dummy should be dressed in WS50-80200 sleeveless dress, equiped with standard
half-arm assembly, and optional E-class ankle joint. The performance of its components should meet
the requirements of ISO 15830.
A.5.3.1 Dummy test environment requirements
A.5.3.1.1 The dummy shall be tested at a temperature of 20.6 ° C to 22.2 ° C and a humidity of 10%
to 70%.
A.5.3.1.2 Before the calibration, adjustment of the joints and impact test, the dummy should be
placed in the corresponding environment for at least 5 hours.
A.5.3.1.3 Use the built-in sensor of the WorldSID 50th dummy for temperature measurement. The
temperature sensor should be installed on the bracket of distal end of the first rib on the non-impact
side chest.. The measurement interval should not exceed 10 minutes. Before the test, the interval
should not exceed 5 minutes.
A.5.3.1.4 Dummy joint adjustment
A.5.3.1.5 The adjustment of dummy's joints should be carried out on the test day as far as possible,
but not earlier than 24 hours before the test.
A.5.3.1.6 All dummy joints with stable friction should be adjusted before the test. The joint of the
dummy should be adjusted so that the limb of the dummy can continue to move under the action of
1g~2g.
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A.5.3.2 Dummy calibration
A.5.3.2.1 WorldSID 50th model side impact dummy is prepared and calibrated in accordance with
ISO 15830 and WG5 N1041 specifications.
A.5.3.2.2 The WorldSID dummy shall be re-certified after every FOUR impact tests..
A.5.3.2.3 If the injury criteria of a certain part of the dummy reaches or exceeds the low
performance limit specified in 1.2.1.3 of Chapter 3 of the management rules during the side impact
test, this part shall be re-calibrated.
A.5.3.2.4 If a part of the dummy is damaged during the test, the part should be replaced.
A.5.3.2.5 All calibrated data for the dummy shall be retained for future reference.
A.5.3.3 Check after test
A.5.3.3.1 Perform a visual inspection of the dummy right after the test. Confirm whether there is
skin damage or component damage, and make detailed records. If so, the dummy should be
re-calibrated.
A.5.3.3.2 If the screws become loose or fall off, they should be re-tightened to the specified torque
or the parts should be replaced as needed.
A.5.4 Dummy positioning and measurement
A.5.4.1 Seat measurement
The vehicle should be pretreated at 20 ℃ ~ 22 ℃ to ensure that the seat material reaches the constant
temperature. If the seat to be tested has never been sat, a 75 kg ± 10 kg person or device should be
allowed to sit on the seat twice for 1min each time to make the seat cushion and backrest deform. All
seat assemblies should remain unloaded for at least 30 minutes before placing the HPM device (SAE
J826).
The seating area contacted by the HPM device should be covered with a fine cotton cloth of
sufficient size and suitable texture, like plain cotton cloth with 18.9 yarns / cm2 and density of 0.228
kg / m2 or knitted or non-woven cloth with the same characteristics.
A.5.4.1.1 Front occupant
A.5.4.1.1.1 Place the seat plate and back plate assembly of the HPM device on the seat, and make
the center plane of the HPM device coincide with the center plane of the seat.
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A.5.4.1.1.2 Install the foot and leg assembly on the seat plate assembly. The straight line passing
through the two “H” point marking buttons should be parallel to the bottom surface and
perpendicular to the longitudinal center plane of the seat. .The length of the lower leg and thigh
segments of the H-point manikin shall be adjusted to the 50th percentile and 10th percentile positions
respectively.
A.5.4.1.1.3 Place right foot on the accelerator pedal that has not been depressed with heel as far
forward as possible. Place the left foot symmetrically with respect to the centerline of the HPM
device, and lay it flat on the footrest. The straight line passing through the two "H" point marking
buttons should be perpendicular to the longitudinal center plane of the seat.
A.5.4.1.1.4 Install the tibia and thigh counterweights in sequence, and confirm the level of the HPM
device again.
A.5.4.1.1.5 Tilt the back plate forward to the stop, and use the T-bar to pull the HPM device away
from the seat back. If the HPM device tends to slide backward, it is allowed to slide backward until
the seat plate touches the back; if the HPM device has no tendency to slide backward, apply a
horizontal backward force to the T-bar to make the HPM device slide backward until the seat plate
contacts the seat back.
A.5.4.1.1.6 At the intersection of the hip protractor and the T-bar, apply a force of 100N±10N to the
HPM device. The direction of the force shall be along the thigh bar. Then put the back plate back on
the back, and prevent the HPM device from sliding forward during the following operation steps.
A.5.4.1.1.7 Put the back plate back on the seat back, install the left and right hip counterweights,
then alternately install the left and right torso counterweights, and confirm that the HPM device
remains level.
A.5.4.1.1.8 Pull the back plate to the vertical position, hold the T-bar and reciprocate the HPM
device three times within 5° on both sides of the vertical direction to eliminate the friction between
the HPM device and the seat. During operation, apply proper lateral force to the T-bar to keep the
T-bar in a horizontal position, and avoid the application of vertical or forward or backward forces. In
addition, the feet of the HPM device shall not be subject to any constraints.
A.5.4.1.1.9 In the process of shaking the HPM device, if the feet are moved, they must be readjusted.
Lift left and right feet off the floor to the minimum necessary height alternately until they no longer
produce additional traction. In the process of lifting the feet, the two feet shall be able to turn freely,
and no forward or lateral load shall be applied. When each foot is returned to the down position, the
heel shall touch the support structure designed for it.
A.5.4.1.1.10 Hold the T-bar, make the HPM device not slide forward on the seat cushion, and put the
back plate back on the seat back. Check that the lateral level is level. If necessary, apply a lateral
force on the top of the back plate to keep the seat plate of the HPM device level on the seat.
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A.5.4.1.1.11 Apply and remove a backward horizontal force of no more than 25N to the head space
probe rod alternately at the height of the torso weight of the HPM device until the hip angle
protractor indicates that a stable position has been reached after the force is removed
A.5.4.1.1.12 Measure and record seat "H" point and torso angle
A.5.4.1.2 Second row and third row seat
A.5.4.1.2.1 Place the seat plate and back plate assembly of the HPM device on the seat and make the
central plane of the HPM device coincide with that of the seat.
A.5.4.1.2.2 Install the foot and tibia assembly to the seat plate assembly, make the straight line
passing through the two "H" point marking buttons parallel to the bottom surface and perpendicular
to the longitudinal central plane of the seat, and adjust the length of the thigh and tibia to 10% and
50% scale.
A.5.4.1.2.3 Tthe left and right feet shall be placed on the floor symmetrically relative to the
centerline of the HPM device. The straight line passing through the two "H" point marking buttons
shall be perpendicular to the longitudinal central plane of the seat.
A.5.4.1.2.4 Install the tibia and thigh mass alternatively, confirm the level of the HPM device again.
A.5.4.1.2.5 Tilt the back plate forward to the stop, and use the T-bar to pull the HPM device away
from the seat back. If the HPM device tends to slide backward, it is allowed to slide backward until
the seat plate touches the back; if the HPM device has no tendency to slide backward, apply a
horizontal backward force to the T-bar to make the HPM device slide backward until the seat plate
contacts the seat back.
A.5.4.1.2.6 At the intersection of the hip protractor and the T-bar, apply a force of 100N±10N to the
HPM device. The direction of the force shall be along the thigh bar. Then put the back plate back on
the back, and prevent the HPM device from sliding forward during the following operation steps.
A.5.4.1.2.7 Put the back plate back on the seat back, install the left and right hip mass, then
alternately install the left and right torso mass, and confirm that the HPM device remains level.
A.5.4.1.2.8 Pull the back plate to the vertical position, hold the T-bar and reciprocate the HPM
device three times within 5° on both sides of the vertical direction to eliminate the friction between
the HPM device and the seat. During operation, apply proper lateral force to the T-bar to keep the
T-bar in a horizontal position, and avoid the application of vertical or forward or backward forces. In
addition, the feet of the HPM device shall not be subject to any constraints.
A.5.4.1.2.9 In the process of shaking the HPM device, if the feet are moved, they must be readjusted.
Lift left and right feet off the floor to the minimum necessary height alternately until they no longer
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produce additional traction. In the process of lifting the feet, the two feet shall be able to turn freely,
and no forward or lateral load shall be applied. When each foot is returned to the down position, the
heel shall touch the support structure designed for it.
A.5.4.1.2.10 Hold the T-bar, make the HPM device not slide forward on the seat cushion, and put the
back plate back on the seat back. Check that the lateral level is level. If necessary, apply a lateral
force on the top of the back plate to keep the seat plate of the HPM device level on the seat.
A.5.4.1.2.11 Apply and remove a backward horizontal force of no more than 25N to the head space
probe rod alternately at the height of the torso weight of the HPM device until the hip angle
protractor indicates that a stable position has been reached after the force is removed.
A.5.4.1.2.12 Measure and record the seat "H" point and torso angle.
A.5.4.1.2.13 Head protection device evaluation area marking
Use the HPM device to confirm the H-point position of the dummy in the front and rear rows
(second or third row), and calculate the CoG position of the head of the 5th percentile female and
95th percentile male according to A.4.6.2, and mark the area of the head protection device evaluation
area.
A.5.4.1.3 The manufacturer shall provide the 5th and 95th design positions of the seat to the
C-NCAP management center and submit the corresponding material description. If not available, the
forewardmost and rearmost locking positions are treated as the 5th and 95th position respectively.
A.5.4.1.4 Record the H-point position of the front and rear seats in A.5.4.1.
A.5.4.1.5 The horizontal travel between different seat positions is calculated based on the 5th and
95th seating positions.
A.5.4.1.6 Mark the boundary of the assessment area on the interior of the impact side of the test
vehicle.
A.5.4.1.7 Dummy installation and positioning
A.5.4.1.8 Dummy installation
A.5.4.1.9 The WorldSID 50th dummy is installed in the front row seat on the impact side of the
vehicle wearing the seat belt.
A.5.4.1.10 During the impact, the measuring instruments installed on the vehicle should not affect
the movement of the dummy. The temperature should be stable before the test and should be kept
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within the range of 20.6 ℃~ 22.2 ℃.
A.5.4.1.10.1 The dummy should not be placed directly on the seat for more than 6 hours before the
test. If it is more than 6h,recheck the dummy position before the test, but it shall not exceed 12h.
A.5.4.1.11 Dummy positioning
Position the dummy before the test. Don’t move the vehicle as far as possible until the test begins. If
the test process is terminated unexpectedly, the dummy positioning and measurement procedures
need to be conduct again. After the dummy is positioned for three times, if the following
requirements are still not met, the dummy is positioned as close as possible to the requirements, and
the dummy positioning results should be recorded in detail.
A.5.4.1.11.1 "H" point
A.5.4.1.11.1.1 Only through the seat controls, the seat can be adjusted to the rearmost position for
placement of the dummy.
A.5.4.1.11.1.2 The symmetrical center plane of the dummy coincides with the longitudinal vertical
plane of the center of the seat, and the upper torso of the dummy leans on the back of the seat.
A.5.4.1.11.1.3 Apply a fore-aft and lateral rocking motion to settle the pelvis rearward in the seat.
A.5.4.1.11.1.4 To ensure a repeatable and stable pelvis position, ensure that the pelvis is in contact
with the seat cushion over the whole length.
A.5.4.1.11.1.5 To ensure a repeatable placement of the lower abdominal rib, make sure it is inside
the pelvis flesh and not on top of it.
A.5.4.1.11.1.6 Move the seat (together with the dummy) to the position defined in A.5.2.1.1. If it is
not possible to reach the seat test position due to knee contact, shift the targeted test seat position
rearwards in the stepwise increments to the closest position where the knee clearance is at least 5mm.
Modify the target value of H point.
A.5.4.1.11.1.7 The H point of the WorldSID 50th dummy shall be located 20 mm in front of the H
point determined according to the procedures specified in A.5.4.1.1, with a vertical and horizontal
error range of ± 10 mm. Position the pelvis of the dummy correctly so that the horizontal line passing
through the H point of the dummy is perpendicular to the vertical plane of the seat. The straight line
passing through the H point of the dummy shall be horizontal, with a deviation not exceeding ± 2º.
A.5.4.1.11.1.8 Without moving the thighs, place the dummy's left foot on the footrest (or the floor),
the right foot on the accelerator pedal that is not depressed with the heel leans on the floor as forward
as possible; if it cannot be placed on the pedal, make sure that the foot is perpendicular to the lower
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leg and the heel contacts the floor. Ensure that there is a 5 mm gap between the knee and the steering
wheel cover (or center console).
A.5.4.1.11.2 Head and torso
A.5.4.1.11.2.1 Adjust the rib angle of the dummy to ensure that the angle reading of the chest tilt
sensor (the tilt sensor can be installed on the chest and abdomen of the dummy, which can help
obtain the required installation position) should be within ± 1 ° of the rib design angle specified by
the manufacturer.
A.5.4.1.11.2.2 If the manufacturer has no relevant design requirements, when the actual backrest
angle is within 23 ° ± 1 °, adjust the dummy until the chest tilt sensor reading reaches -2 °
(downward 2 °) ± 1 °; if the actual backrest angle is out of the above range, there is no need to adjust
the rib angle.
A.5.4.1.11.2.3 Adjust the neck bracket of the dummy, ensure that the dummy's head is in the
horizontal position of 0 ° ± 1 ° (measured by the head tilt sensor).
A.5.4.1.11.3 Foot
The ankle is in a stable locating position, and the thigh is as parallel as possible to the mid-sagittal
plane of the dummy.
A.5.4.1.11.4 Arm
Place both arms at the first detent downward of the most upward detent.
A.5.4.1.11.5 Seat belt
The seat belt should be placed in a natural wearing position. If the seat belt is close to or in contact
with the neck, lower the anchorage position.
A.5.4.2 Dummy relative position measurement
The relative position of the dummy shall be measured after the dummy installation and dummy
positioning procedures. As shown in Figure A.26, the measurement content is shown in Table A.37.
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Table A.37 Dummy position measuremen
A

Head to roof

B

Chin to the top of windshield

C

Chin to the center of steering wheel

D

Chest to steering wheel center (horizontal)

E

H point to door frame (horizontal)

F

H point to side sill (vertical)

G

Knee to floor

H

Head to side windshield

J

Shoulder to side windshield

K

Elbow to door

L

Hip to door

M

Knee to door

N

Seat belt webbing to door

Figure A.26 Schematic diagram of the dummy position measurement
A.5.5 Impact position mark
Marking the vehicle impact position line through coordinate measuring machine. The impact
reference line is located on the impact side of the vehicle and is the intersection of the outer surface
of the vehicle and the vertical plane passing through the center of gravity of the dummy's head. The
front seats and the dummy position on the impact side should comply with A.5.4. This vertical plane
forms an angle of 75º with the longitudinal centerline of the vehicle (Figure A.27).
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Figure A.27 Schematic diagram of the impact refer (taking left side as an example)
A.5.6 Photos before and after the test
The minimum resolution of the test photos should be 640 × 480. Table A.38 lists the minimum
number and location of test photos that should be taken before and after the test. "O" stands for
shooting.
Table A.38 Photos of side pole impact test
SN

Photo shooting position

Test area

After test

1

Overall front view photo of vehicle, floor and column

0

0

2

Overall rear view photo of vehicle, floor and column

0

0

3

Overall left front 45 ° side view photo of vehicle, floor and column (vehicle impact side)

0

0

4

Overall left rear 45 ° side view photo of vehicle, floor and column (vehicle impact side)

0

0

5

Front view photo of the vehicle

0

0

6

Rear view photo of the vehicle

0

0

7

Side view photo of vehicle impact side

0

0

8

Side view photo of vehicle non-impact side

0

0

9

Vehicle door lock and door status photo

10

Photo of cabin and seat position relative to threshold

0

11

Dummy's thigh and foot position photo

0

12

Side view photo of the dummy (open front passenger side door)

0

13

Photo of the contact position between the dummy and the side air curtain

0

14

Side air curtain deployment morphology photo

0

15

Front door and B-Column position photo of the vehicle impact side

0

0

16

Front view photo of dummy passing through front windshield

0

0
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0

0

SN

Photo shooting position

Test area

After test

17

Dummy’s side contact photo

0

0

18

45 ° left front view photo of the vehicle

0

0

19

45 ° left area view photo of the vehicle

0

0

A.5.7 Camera position
The minimum resolution of the camera should be 512 × 384, and a non-stroboscopic high-speed
image lighting system is also used. The camera position is shown in Figure A.28, and the
requirements are shown in Table A.39.
Table A.39 Camera position and requirements of side pole impact test
Camera
speed

Shooting position

Shooting target
The camera is parallel to the vehicle centerline. The shooting

1

1000fps

Front view of the

of the vehicle

range is from the rear end of pole to 1 meter away from the
non-impact side of the vehicle.

2

1000fps

45 ° panoramic view of the front of
the vehicle

The camera is at 45 ° to the vehicle centerline.. The shooting
range is from the rear end of pole to 1 meter away from the
non-impact side of the vehicle.
The camera is perpendicular to the forward direction of the

3

1000fps

Panoramic rear view of the vehicle

flying floor..The shooting range is from the rear end of pole to 1
meter away from the non-impact side of the vehicle.

4

1000fps

5

30fps

6

1000fps

Top plan view

The whole vehicle

45 ° panoramic rear view of the

The overall movement of the vehicle

vehicle
Partial deployment area of  

air

curtain on vehicle impact side

Air curtain deployment, front dummies movement pattern

View of the front air curtain
7

1000fps

deployment area of  

the vehicle

Air curtain deployment, front dummies movement pattern

impact side
View of the rear air curtain
8

1000fps

deployment area of  

the vehicle

Rear view of air curtain deployment

impact side
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Figure A.28 Position of the camera for side pole impact test
A.5.8 Test facility
A.5.8.1 Test site
The test site should be large enough to accommodate the installation of test equipment including the
platform driving system of the test vehicle. The ground should be level, flat, dry and clean.
A.5.8.2 Impact rigid pole
The impact rigid pole is a vertical, non-deformable rigid metal structure. The lowermost end cannot
be higher than 102 mm above the lowest point of the tire on the impact side of the tested vehicle. The
upper end should be extended at least above the highest point of the roof of the test vehicle. The
diameter of the pole is 254 mm ± 3 mm and it is separated from the surface of the support frame. The
vehicle should not contact the support frame surface within 100 ms of the initial contact with the
rigid pole.
A.5.8.3 Vehicle carrier (flying floor)
The flying floor should be level and the area should be large enough to ensure that it can move
smoothly in the longitudinal direction (about 1000 mm) during the impact and deformation stage of
the vehicle to meet the rotation space requirements of the vehicle. In order to ensure that the friction
between the vehicle and the carrier surface is minimized, a PTFE plate should be placed under the
tires of the vehicle. After the vehicle contacts the pole, the deceleration time of the flying floor shall
not be earlier than 80ms.
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A.5.8.4 Test instruments
The acceleration sensor should be normally calibrated by the vibration calibrator to ensure the
accuracy of the test results. The channel amplitude level (CAC) of each sensor should cover the
minimum measurement amplitude listed in Table A.40. In order to ensure the accuracy of the test,
sensors with a channel amplitude level (CAC) greater than several times the minimum measurement
amplitude cannot be used in the test. During the test, if the measured value of the sensor reaches the
channel amplitude level (CAC), the sensor should be re-calibrated.
The on-board recorder is triggered at the first contact time of the vehicle (t = 0) and records data is at
a frequency of 10kHZ.
Sensor installation location, configuration rules and vehicle equipment performance should meet
SAE J211 requirements.
All test equipment should be calibrated before the test. Regardless of the use frequency of the test
instruments, the calibration cycle for all test instruments described in this appendix is one year.
Table A.40 Test requirements for side pole impact test
Test instruments

Test part
Head
Upper neck
Shoulder joint
Shoulder-Rib 2d IR Tracc

Linear acceleration Ax,
Ay, Az

Minimum

Measurement

amplitude

channel

250g

3

Force Fx, Fy, Fz

5kN,

Moment Mx, My, Mz

300Nm

Force Fx, Fy, Fz

8KN

3

100mm

2

100mm

2

100mm

2

100mm

2

30ºC

1

100mm

2

100mm

2

Displacement &
rotation

6

Chest-upper ribs 2d IR

Displacement &

WorldSID 50th

Tracc

rotation

side impact

Chest-Middle Rib 2d IR

Displacement &

dummy

Tracc

rotation

Chest-lower ribs 2d IR

Displacement &

Tracc

rotation

Chest

Temperature

Abdomen-upper ribs 2d

Displacement &

IR Tracc

rotation

Abdomen-lower ribs 2d

Displacement &

IR Tracc

rotation

Lumbar-T12

Acceleration Ax, Ay, Az

200g

3

Pelvis

Acceleration Ax, Ay, Az

200g

3
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Test instruments

Minimum

Measurement

amplitude

channel

Force

5KN

1

Force Fx, Fy, Fz

5KN

3

Acceleration Ay

250g

1

Acceleration Ax

250g

1

6bar

2

Test part
Pelvis-pubic
Femoral neck (only
collided side)
Vehicle body right side B

Acceleration

pillar

sensor

flying floor center of
gravity

Pressure sensor

Air curtain pressure

Air curtain internal
pressure

Total

39

A.5.9 Test conditions
A.5.9.1 Impact deviation
Seen from the direction of vehicle movement, the impact reference line should be aligned with the
center line of the rigid pole surface during the impact test. When a vehicle impact with a rigid pole,
the centerline of the surface of the rigid pole is within ± 25 mm from the impact reference line on a
plane perpendicular to the direction of movement of the vehicle.
A.5.9.2 Traction acceleration
During the driving process of the test vehicle, the acceleration shall not exceed 1.5 m / s2 at the
acceleration stage before it firstly contacts with the rigid pole.
A.5.10 Test speed
At the moment of impact, the speed of the vehicle is 32 km/h ± 0.5km / h. It should remain stable for
at least 0.5m before the impact.
A.5.11 Impact angle
Slide or drive the vehicle laterally to the rigid pole. When contact occurs, a impact angle of 75 ° ± 3 °
should be formed between the vertical plane parallel to the vehicle's impact velocity vector (Figure
A.29) and the longitudinal centerline of the vehicle.
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Collision speed vector direction

Vertical plane (parallel to

Vehicle longitudinal centerline

Figure A.29 Schematic diagram of the impact angle of the side pole impact test (taking left side as an
example)
A.5.12 Check and confirm items before testing
A.5.12.1 Battery
Check whether the vehicle battery is connected, whether it reaches the rated voltage, and whether it
is firmly installed.
A.5.12.2 Ignition switch
The ignition switch should be in the "ON" position.
A.5.12.3 Airbag indicator
The airbag switch should be in the normal open state (if any), and the airbag status indicator on the
instrument panel shows normal.
A.5.12.4 Dummy painting
About painting various parts of the dummy, see Table A.41. Apply paint to different parts for
identification and differentiation. The head (tape profile) is painted red. The circular area with a
radius of 40 mm at CoG is yellow. The top of the head (along the mid-sagittal plane) is green. The
shoulder / arm is painted blue, and the second chest rib is green, the third chest rib is red, the first
abdominal rib is blue, the second abdominal rib is green, and the pelvis is orange. The area of all
painted parts should be large enough to see clearly the contact between the dummy and the vehicle
body. The paint should be applied close to the test to ensure that it is still moist and effective during
impact.
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Table A.41 Coloring of dummy for side pole impact test
Dummy parts

Color

Head (tape profile)

Red

Head COG

Yellow

Top of head along
sagittal plane

Green

Painted area and description
Square area of 100 x 100mm, lower edge of head
centerline at CG, outer edge of tape only.
Ø40 mm round.
A single strip of area 200 x 20 mm, centered on the head
CG.
A strip of 25 x 150 mm starting from the bottom edge of

Shoulder / arm

Blue

The second chest rib

Green

A strip of 25 x 150 mm starting from the last accessible

The third chest rib

Red

point of the seat back.

The first abdominal rib

Blue

The second abdominal
rib
Pelvis

the shoulder fixing hole.

A strip of 25 x 150 mm starting from the last accessible
point of the seat back.

Green
Orange

A bar with an area of 25 x 150 mm, with the center on the
hip joint point.

A.5.12.5 Inspection of on-board recorder
Before the test, ensure that the battery of the on-board recorder and the trigger switch are in a normal
working state.
A.5.12.6 Checking the state of the door (lock)
Before the test, ensure that all doors are fully closed and the door latches are not locked. For vehicles
with an automatic lock-down system, all doors should be in a locked state before a impact.
A.5.12.7 Electricity inspection of electric vehicle/Plug-in Hybrid electric vehicle (EV/PHEV)
A.5.12.7.1 The vehicle starting switch will be set at the "Ready" position and check the power
battery capacity. The reference isolation resistance is measured before the test. For hybrid vehicle,
the starting switch can be set at the “on” position if it can’t be set at the “Ready” position.
A.5.12.7.2 Use the IPXXB test finger to measure the direct contact protection of the system.
A.5.12.7.3 Use measuring equipment to measure indirect contact protection.
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A.5.13 Check and confirm items after the test
A.5.13.1 Side airbag / air curtain
Refer to A.4.11.1 for inspection and confirmation
A.5.13.2 Seat belt
Check whether the dummy seat belt of the impact side has failed during the test.
A.5.13.3 Doors
Check whether each door is opened during the impact. Check whether the door of the non-impact
side can be opened after the impact test.
A.5.13.4 Seat belt buckle opening force
Measure the seat belt buckle opening force used by the dummy on the impact side and record it.
A.5.13.5 Relevant measurement and inspection of fully electric vehicles/ plug-in hybrid electric
vehicles (EV / HEV)
Relevant measurement and inspection contents of fully electric vehicle / hybrid electric vehicle are
the same as A.1.12.4 in this appendix.
A.5.13.6 E-CAII system inspection
For vehicles equipped with E-CALL system, check and confirm the emergency call function and
positioning function in the specified time.
A.5.14 Dummy injury criteria calculation
Table A.42 lists the measurement locations, parameters and the corresponding filtering frequency
levels of WorldSID 50th dummy. All these channel data should be recorded. The peak of the head
injury criteria generated after the head rebound of the dummy during the impact is not included in
the calculation range. Some of the following criteria are only recorded and not used as evaluation
indicators. For specific evaluation criteria, see the provisions of 1.2.1.4 in Chapter 3 of the
Management Rules.
The W50-9900 WorldSID 50th Dummy User Manual H is taken reference for the coordinate system
used to determine the rotation angle when calculating the lateral displacement of the rib.
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Table A.42 Measurement parts and measurement parameters of WorldSID 50th model side impact
dummy
Measurement
parts

Filter frequency

Measuring parameters

level CFC

Injury criteria calculation
HIC15

Head

Acceleration, Ax, Ay, Az

1000

Peak of cumulative 3ms
acceleration

Neck

Force Fx, Fy, Fz

1000

Moment Mx, My, Mz

600

Force Fx, Fy, Fz

600

Lateral force peak

Displacement, D

180

Side displacement peak

Rotation, α

180

Viscosity criteria

Displacement, D

180

Side displacement peak

Rotation, α

180

Viscosity criteria

Displacement, D

180

Side displacement peak

Rotation, α

180

Viscosity criteria

Acceleration, Ax, Ay, Az

180

Resultant acceleration peak

Acceleration, Ax, Ay, Az

600

Acceleration peak

Force, Fy

600

Force peak

Force, Fy

600

Resultant force peak

Force, Fx, Fy, Fz

600

Force peak

Shoulder

Chest
Abdomen
T12
Pelvis
Acetabulum and
Iliac

force

Femoral neck

Force and moment peak

A.5.14.1 Head
The resultant Acc and HIC are calculated according to the following formula:
AR  AX  AY  AZ
2

2

2

 t 2 AR dt 
HIC  (t  t ) t1
 (  ) 
 t 2 t1 
2

2 .5

1

In the formula:
Ax, Ay, Az—filtered acceleration values in three directions, and the unit is g;
For WorldSID 50th,

t t
2

1

≤15ms.
165

A.5.14.2 Shoulder
A.5.14.2.1 Shoulder lateral force
The shoulder lateral force is calculated by the following formula:
Fyshoulder=max(Fy(t))
A.5.14.2.2 Lateral displacement of shoulder ribs
The lateral displacement of the shoulder ribs is calculated by the following formula:
Dyshoulder=max(Dy(t)-Dy(0))
In the formula:
Dy(t)=R(t)·sin(ΦIRT(t));
R(t)—Shoulder IR-TRACC length after filtering;
ΦIRT (t) —the rotation angle of shoulder IR-TRACC after filtering;
Dy (0) — the lateral displacement of shoulder ribs at time 0.
A.5.14.3 Chest
A.5.14.3.1 Chest displacement
The chest displacement is calculated by the following formula:
Dthorax=max(Dthorax(t))
The lateral displacement of the chest ribs is calculated by the following formula:
Dythorax=max(Dy(t)-Dy(0))
In the formula:
Dy(t)=R(t)·sin(Φ(t));
R(t) — Chest IR-TRACC length after filtering;
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Φ(t) — Chest IR-TRACC rotation angle after filtering;
Dy (0) —— the lateral displacement of shoulder ribs at time 0.
A.5.14.3.2 Viscosity criteria
The VC value is calculated by the following formula:
VC= V(t)×C(t)
In the formula:
8D ( t  1)  D ( t  1)   D ( t  2 )  D ( t  2 ) 
;
12t
D(t )
;
C (t ) 
0.17

V (t ) 

D (t) —— the deformation at time t, which is the lateral displacement of the chest rib after
filtering calculation - Dythorax, the unit is meter (m);
δt——The time interval of deformation measurement, and the unit is second (s).
A.5.14.4 Abdomen
A.5.14.4.1 Abdominal displacement
Abdominal displacement is calculated by the following formula:
Dabdomen=max(Dabdomen(t))
The lateral displacement of the abdominal ribs is calculated by the following formula:
Dyabdomen=max(Dy(t)-Dy(0))
In the formula:
Dy(t)=R(t)·sin(Φ(t));
R (t) —— the length of the abdomen IR-TRACC after filtering;
Φ (t) —— the rotation angle of abdominal IR-TRACC after filtering;
Dy (0) —— the lateral displacement of abdominal ribs at time 0.
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A.5.14.4.2 Viscosity criteria
The VC value is calculated by the following formula:
VC= V(t)×C(t)
In the formula:
V (t ) 

8D (t  1)  D (t  1)   D (t  2)  D (t  2) 
12t
；

C (t ) 

D(t )
0.17

D(t)——The deformation at time t is the lateral displacement of abdominal rib calculated
after filtering, Dyabdomen, in meters (m);
δt——The time interval of deformation measurement, and the unit is second (s).
A.5.14.5 Pelvis
Take the peak of pubic force.
A.6 FMVSS226 TEST PROCEDURE
A.6.1 Vehicle preparation
A.6.1.1 Support the vehicle on the support according to the following test posture
requirements:
a) The vehicle is in curb weight.
b) All tire pressures comply with the manufacturer's regulations.
c) Place the vehicle on a horizontal surface.
d) Measure the threshold angle of the driver's threshold and record the angle.
e) Mark a point on the left and right front hubs of the vehicle body. Determine the vertical
height of both points from the horizontal plane.
f) The posture of the vehicle is supported on the support, and the measured threshold of the
driver's threshold should be within ± 1 ° of the angle recorded in (d) above, and the vertical
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height of the two points described in e) should also be within ± 5 mm of vertical height in the
test posture.
A.6.1.2 Requirements for test car components
A.6.1.2.1 During the test, any side door opposite to the test target can be opened or removed.
A.6.1.2.2 During the test, for any test target, any rear door or back door that opens upwards can be
opened or removed.
A.6.1.2.3 Other doors, including any rear door or back door that open upwards, are closed but not
locked.
A.6.1.2.4 During the determination of the test target and the test process, the steering wheel, steering
column, seat, roof safety handle and rear-view mirror can be removed from the vehicle, or can
provide a clear path for the head type to pass through the vehicle.
A.6.1.2.5 Other vehicle internal components or structures can be removed or adjusted to allow the
propulsion mechanism to be arranged to provide a clear path for the head type to pass through the
vehicle.
A.6.2 Test equipment
A.6.2.1 Impactor
The impactor is a full-guided rigid linear impact head type. The ejected impact head consists of an
ejected head type connected to the shaft. The mass of the impact head is 18 kg ± 0.05 kg. This axis is
parallel to the Y axis of the head type.
A.6.2.2 Static deflection
When the force of 981N ± 5 N is applied to the longitudinal vertical plane of the vehicle, passing the
head-type y-axis and within 5 mm behind the head type rear surface, and the impact target point
cannot deviate by 20 mm in the x-z plane. This force is applied once on each of the head coordinate
axes + z, −z, + x, −x. The measurement of static deflection extends from the ejected impactor to 400
mm outside the theoretical point of impact of the cushioning measure, which is connected to the
ejected thrust mechanism, including any supporting structure and fixing device. Figure A.30 is a
schematic diagram of static deflection measurement.
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Impact head type

Static deflection

Figure A.30 Schematic diagram of static deflection measurement
A.6.2.3 Friction characteristics
A.6.2.3.1 In preparation for the test positioning, the dynamic coefficient of friction of the impact
head type and any combined bearings and housings should be measured. Repeat the measurement in
more than three directions-the impact head type and any combined bearings and housings rotate 90 °,
180 °, and 270 ° relative to y. Perform 5 consecutive measurements in each direction.
A.6.2.3.2 From the theoretical point of 400 mm outside the impact point of the cushioning measure,
move 200 mm backwards to the ejected thrust mechanism at a speed of 50 mm ± 13 mm / sec to
measure the average force required. The accuracy of the measuring force is ± 5 N. The measurement
excludes 25 mm of the start stroke, and the minimum sampling frequency is 100 Hz. During the test,
a 100 kg ± 0.5 kg mass is connected to the centroid of the impact head passing through the axis of
motion of the impact head, and is within 5 mm behind the rear surface of the head type.
A.6.2.3.3 Obtain 5 average forces according to each impact direction of 6.2.3.1 and calculate the
average. Take the maximum average force value and divide it by 9.81 times the combined mass. The
combined mass consists of the ejected impact head and the above-mentioned mass. The dynamic
coefficient of friction cannot exceed 0.25.
A.6.2.4 Target accuracy
When the ejected impact head type moves at a specified speed, the test device can ensure that the
ejected impact target point passes through the area defined by a cylinder with a diameter of 20 mm
and a length of 100 mm. The projection of the long axis of the cylinder is orthogonal to the target and
passes through the center of the target. The long axis of the cylinder is bisected by the longitudinal
vertical plane of the vehicle of the theoretical point impacted by the cushioning measures (Figure
A.31).
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Expected contact

Target area

Impact head type

Figure A.31 Schematic diagram of target accuracy
A.6.3 Target position determination
A.6.3.1 Target position boundary deviation line
A.6.3.1.1 The horizontal line passing through all the points of the side lighting port edge is
perpendicular to the longitudinal vertical plane of the vehicle and is tangent to the periphery of the
window opening.
A.6.3.1.2 In order to determine the position of the deviation line in the side lighting port, each point
around the side lighting port is projected laterally onto the vertical plane of the vehicle to form a
circle of trajectory lines. These projection points move to the geometric center of the trajectory line
formed by the projection points of the side lighting port at intervals of 25 mm ± 2 mm. The
movement direction of each point is perpendicular to the tangent of the corresponding projection
point of the point. All points form a 25 mm deviation line on the vertical plane of the vehicle.
A.6.3.2 Determination of the final limit of deviation
For vehicles with less than three rows of seats, when the seat is installed forwards and backwards,
the rear edge of the target position deviation line is 1,400 mm behind the final seat reference point.
A.6.3.3 Target position placement
A.6.3.3.1 The selected area of the impact target point is that the outer edge of the lighting port is
shifted inward by (25 ± 2) mm. Each side lighting port is divided into 4 parts, and the dividing line is
a horizontal line and a vertical line passing through the geometric center. The two primary impact
target points are first placed at two diagonal positions, and the head type contour line is tangent to
the deviation line of the lighting port, as shown in Figure A.32.
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Geometric center

primary target point
Car

window

in

primary target point
Car window behind B-column

Car window behind B-column

Figure A.32 Determination of primary target points
A.6.3.3.2 The two secondary impact target points are located at the bisectors of the two primary
impact target points in the horizontal direction, and the head type contour line are in contact with the
upper and lower ends of the deviation line, as shown in Figure A.33.

Car

window

in

Car window behind B-column

Car window behind B-column

Figure A.33 Secondary target point determination
A.6.3.3.3 For smaller windows, the distance between the two secondary impact target points may be
too close. When the horizontal distance between the impact points is less than 135 mm and the
vertical distance is less than 170 mm, remove the secondary impact target points. If the distance
between the two primary impact target points is greater than 360 mm, a secondary impact target
point is placed at the midpoint between the two points.
A.6.3.3.4 For small car windows, it is not necessary to place 4 impact target points. After drawing
the positions of the 4 target points, remove the target points with a horizontal spacing of <135 mm
and a vertical spacing of <170 mm.
A.6.3.3.5 For smaller windows, if the horizontal or vertical placement will cause the head type
contour line to cross the deviation line, rotate the head type freely in 5 ° increments to fit the window
and determine the impact target point.
A.6.3.3.6 When placing the head type in the vertical direction, it may not be possible to arrange 4
impact target points due to the size limitation of the window. Place the head type in the horizontal
direction to determine the impact target point. The rule for placing the head type in the horizontal
direction to determine the impact target point is the same as described above.
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A.6.4 Determine the zero displacement plane
The fixed glass window should be intact and in the correct position, and the mobile glass window
should be intact and completely closed. The target impact point should be within ± 2 mm deviation
of the center of any target position specified above. The ejected impactor is in the vehicle. Slowly
move the impactor toward the window until it contacts the inside of the glass window, and the
contact pressure cannot exceed 20N. The plane where the outermost surface of the head type initially
contacts the side window is the zero displacement plane.
A.6.5 Window glass pre-breaking procedure
Before the impact test, as the manufacturer's choice, the window glass covering the target position
must be removed from the side lighting port and completely retracted or pre-broken according to
standard procedures.
A.6.5.1 Layout of grid points in breaking mode
Set the geometric center of the side lighting port, and mark horizontal and vertical grid points on the
outer surface of the window glass. The geometric center point should be controlled within ± 2 mm
deviation. The grid points are arranged relative to the geometric center of the side lighting port. The
grid point spacing is 75 mm ± 2 mm (see Figure A.34). Mark the horizontal and vertical grid points
on the inner surface of the window glass at intervals of 75 mm ± 2 mm. The horizontal deviation of
the grid points on the inner surface of the window glass relative to the grid points on the outer
surface is 37.5 mm ± 2 mm.

Geometric center

Lighting port

Square marking on inner surface

Round mark on outer surface

Figure A.34 75 mm deviation breaking position template
A.6.5.2 Breaking method
A.6.5.2.1 Start with the grid point marked at the front and bottom of the inner surface of the window
glass in A.6.5.1. Use special breaking tools. The tip diameter of the breaking tool is 5 mm ± 2 mm.
Using a spring to generate a pressure of 150 N ± 25 N on the breaking tool is to apply pressure to the
spring at the contact point. The direction is perpendicular to the tangent of the window surface, and
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the accuracy is within ± 10 °. Only apply force to each marked point once, even if the window glass
is not broken or has holes.
A.6.5.2.2 Use plywood with a minimum thickness of 18 mm and (100 ± 10) mm × (100 ± 10) mm to
form an active surface on the reverse side of the window to avoid deformation of the window over 10
mm when pressure is applied to these marked points.
A.6.5.2.3 Use this breaking tool backwards to continue this process until you reach the last row.
When the last row is reached, move to the foremost marked point on the previous line and continue
this procedure until each marked point on the inner surface of the glass window is completed.
A.6.5.2.4 Repeat this process on the outer surface of the glass window.
A.6.5.2.5 If the impact causes the glass window to break, interrupt the breaking procedure and
perform a head type impact test
A.6.6 Impactor positioning
At the moment the impactor is launched, the x, y, and z axes of the ejected head type must be aligned
with the longitudinal, lateral, and vertical axes of the vehicle within ± 1 °. If the ejected head type
needs to be adjusted according to the requirements due to the determination of the target position, it
should be adjusted in increments of rotation. After the test, extend the ejected impactor to the zero
plane, and make sure that the x, y, and z axes of the ejected head type are within ± 1 ° of the direction
of emission determined before the test.
A.6.7 Test speed
A.6.7.1 High speed test
1.5s ± 0.1 s after the ejected buffer device is activated during tipping, and the test speed is 20 km/h ±
0.5 km / h.
A.6.7.2 Low speed test
Open or retract all side windows. 6.0s ± 0.1s after the ejected buffer device is activated during
tipping, impact the specified target position, and the test speed is 16 km/h ± 0.5 km/h.
A.6.8 Test result record
When the equipment propulsion mechanism pushes the impactor head type into the impact target
area of the vehicle side window, confirm and record the distance that the outermost surface of the
impact head exceeds the zero displacement plane.
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A.7 CHILD PROTECTION STATIC EVALUATION PROCEDURE
A.7.1 Prerequisites
A.7.1.1 The vehicle manual needs to clearly state in the form of tables whether the child restraint
system (hereinafter referred to as CRS) can be installed at each seat position in the vehicle, and the
type of CRS suitable for installation, such as seat belts, ISOFIX, general class, and semi-general
class, etc. (according to the requirements in Appendix B of GB 14166-2013).
A.7.1.2 In case of no applicable form, no child protection static evaluation will be conducted and the
child protection static evaluation will get 0 points.
A.7.2 Initialization of vehicle settings
Before conducting the "vehicle-based evaluation" and "child restraint system installation inspection",
all settings in the vehicle, including the seat position and restraint system position, are set to the test
position according to the C-NCAP frontal impact test method.
A.7.3 Vehicle-based evaluation
A.7.3.1 Applicability of seat belt child restraint system
A.7.3.1.1 According to the provisions of B.2 in Appendix B of GB 14166-2013, the outside of the
second row of the vehicle meets the installation requirements of the fixed module (Gabarit). And
after the seat belt wraps around the fixed module and is properly bundled, it should be possible to
pull another 150 mm webbing from the reel of the seat belt retractor.
A.7.3.1.2 If the vehicle is equipped with a built-in CRS in the second row, in addition to a built-in
CRS seat, other outer seats in the second row shall meet the requirements of A.7.3.1.1.
A.7.3.2 Applicability of ISOFIX child restraint system
A.7.3.2.1 The second row of the vehicle has two or more seats equipped with ISOFIX lower fixing
points and pull-up fixing points, and meets the requirements of A.7.3.2.3.
A.7.3.2.2 If the second row of the vehicle is equipped with a built-in CRS, in addition to a built-in
CRS seat, other seats in the second row should have one or more seats, and meet the requirements of
A.7.3.2.3.
A.7.3.2.3 The ISOFIX fixed point marking requirements are as follows:
A.7.3.2.3.1 There must be signs near each ISOFIX fixed point;
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A.7.3.2.3.2 The signs shall have ISOFIX pictograms and text, which can be combined or separated.
The specifications of pictograms shall meet the requirements of Figure B.12 and Figure B.13 in GB
14167-2013; the height of the text shall be no less than 6mm. Text content: the lower fixing point of
ISOFIX shall contain the keyword "ISOFIX", and the pull-up fixing point shall contain the keyword
"TOP TETHER".
A.7.3.2.3.3 All signs must be eye-catching, and pictograms and text should have a contrasting color
with their background;
A.7.3.2.3.4 All signs must be permanent, for example, they can be imprinted, but not pasted.
A.7.3.3 Applicability of large size child restraint system
A.7.3.3.1 The vehicle manual must clearly state the seat that can accommodate C-ISO / R3. And
should have two or more seats. You can use this type of CRS simultaneously, and use child restraint
fixed module (CRF) ISO / R3 for test verification.
A.7.3.3.2 If the vehicle is equipped with a built-in CRS, in addition to a built-in CRS seat, other
seats should have one or more seats, and meet the requirements of A.7.3.3.1.
A.7.3.3.3 During the inspection, it is allowed to adjust the seat of the test seat; it is allowed to adjust
all adjustment functions of the seat in front of the test seat, provided that:
a) Driver's seat: the front and rear positions of the seat should not antedate the middle position
of the slide rail, and the backrest torso angle should not be less than 15 °;
b) Passenger seat: The torso angle of the backrest should not be less than 15 degrees.
A.7.3.4 Communication function
The vehicle is equipped with related functions for communication with CRS and meets the following
conditions:
a) The scope of functions is "safety related", but specific functions are not limited;
b) The vehicle and CRS realize information interaction (the CRS shall have the perception
function and transmit the perception information to the vehicle. The "brainless" reminder
and communication without perception do not meet this requirement), but the
communication form is not limited, for example, wire harness or Bluetooth technology can
be used;
c) A detailed description of the function is required in the vehicle manual. The laboratory
performs a functional check in accordance with the instructions to achieve the expected
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function. When performing a function check, the company must provide a CRS that can
apply the function.
A.7.4 Installation check of child restraint system
A.7.4.1 General
A.7.4.1.1 The "Product List of Child Restraint System for Static Evaluation" and information for
installation inspection are shown in Table A.43.
Table A.43 Product List of Child Restraint System for Static Evaluation
Type of
installation
Universal
seat belt

ISOFIX

Applicable group

Product name

Group 0+

SAVILE / Owl (V103B / Hagrid)
Beridi G101

Group I

SAVILE / Owl (V103B / Hagrid)

Group II+III

Britax (KID XP SICT)

Group 0+

EURO KIDS V106A

Group I

Ganen (Ares)
Welldon (CN07-TT)

Group II+III

Britax (KID XP SICT)

A.7.4.1.2 All combinations of CRS and vehicle mountable positions in the list constitute an
installation matrix, that is, all CRSs in the list applicable to the seat position (except the driver) are
used for installation inspection.
A.7.4.1.3 When each CRS is installed in a vehicle, the adjustment should be in accordance with the
provisions of the child restraint system manual, and the adjustment of the part of the vehicle related
to the CRS installation should comply with the provisions of the vehicle manual. If the two have
overlapping contents and conflict, the vehicle manual prevails. For example, the vehicle manual
specifies that the head restraint can be removed under certain circumstances.
A.7.4.2 Inspection procedures using seat belt general CRS
A.7.4.2.1 Adjust the settings in the vehicle according to A.7.2.
A.7.4.2.2 During the inspection, seat adjustment are allowed, but should comply with the description
in A.7.3.3.3.
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A.7.4.2.3 Put the CRS into the car through the doors on both sides. Do not use other channels to put
the CRS into it, such as the rear luggage compartment. If the vehicle has a removable roof, it should
be operated with the roof closed. If the CRS cannot pass through the door or requires excessive force
to stuff it, it does not meet this requirement.
A.7.4.2.4 If the CRS cannot enter the vehicle due to the front row seats, the front row seats can be
adjusted to achieve the purpose of CRS entry. However, after the CRS is installed, the seat should be
able to return to the allowable range described in A.7.3.3.3. And the front row seats will not interfere
with the CRS, and there is still enough space in the rear row to ensure that the child dummy can be
correctly seated on the CRS.
A.7.4.2.5 If the seat has a displacement folding device that facilitates passenger access, it can be
used to put the CRS in the car.
A.7.4.2.5.1 If the CRS is split, for example with a base and a seat module, you can separate each
part into the vehicle and assemble it in the vehicle.
A.7.4.2.6 Align the CRS with the center line of the seat where the seat is installed.
A.7.4.2.7 For non-integrated CRS, the largest dummy applicable to the CRS should also be installed
and the center line of the dummy should be aligned with the center line of the CRS.
A.7.4.2.8 Use a vehicle seat belt and install it according to the CRS wear path. The seat belt should
be of sufficient length to ensure proper installation and restraint of the CRS.
A.7.4.2.9 Fasten the seat belt of the vehicle, if necessary, move or tilt the CRS appropriately to
achieve the purpose of fastening the seat belt. The limit of tilt is not more than 20 ° around the X and
Z axes, and the limit of CRS overall lateral movement is 20mm. If the seat belt is buckled with a
large displacement, it does not meet this requirement. After the seat belt is fastened, the CRS should
be able to return to the centered position.
A.7.4.2.10 The seat belt should be able to properly restrain the CRS (and dummy).
A.7.4.2.11 During the above installation process, the seat belts of the adjacent seats will not interfere
with the CRS installation process or cause any installation instability.
A.7.4.2.12 After the CRS is installed, the CRS will not interfere with the normal use of seat belts of
the adjacent seats.
A.7.4.2.13 When a force of 150N is applied near the shoulder belt of the vehicle seat belt near the
locking tongue of the seat belt, the clearance of the belt should be eliminated. If the locking tongue
of the vehicle seat belt prevents the button from obstructing the clearance, it does not meet this
requirement.
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A.7.4.2.14 The CRS can be firmly seated on the seat back and seat cushion through the vehicle seat
belt. If the wrap at the side of the seat is so large that the seat cannot be firmly supported on the seat
cushion or backrest, it does not meet this requirement.
A.7.4.2.15 When moving the CRS forward, the tension of the vehicle seat belt should increase
accordingly. During the inspection, the vehicle seat belt should be prevented from being pulled out of
the retractor.
A.7.4.2.16 Adjust the adjustable devices for CRS, such as inclination, headrest height, etc., and the
internal components of the vehicle will not hinder the adjustment of CRS in place. CRS is allowed to
contact with the inside of the vehicle, but the contact support is required to be stable and the CRS
rotation does not exceed 5 °.
A.7.4.2.17 It allows no contact between the vehicle's internal structure and the dummy's head or legs.
Allow the dummy's feet / toes to contact the front seat back.
A.7.4.2.18 Return the CRS to its original position and pull each part of the seat belt. Apply a vertical
force of 100N to the CRS in the y direction at a short distance above ①the shoulder of the dummy
and ② a short distance above the seat cushion of the vehicle. When a load is applied, the rotation of
the CRS around the X axis does not exceed 20 °, and the tension in the seat belt system increases
with the displacement of the CRS. When the vertical force of 100N is removed, the CRS tends to
return. This assessment does not apply to group 0+ CRS.
A.7.4.2.19 If any non- No conformance occurs during the above inspection, the seat installability is
rated as "Pass", otherwise "Fail".
A.7.4.3 Inspection procedures using ISOFIX general CRS
A.7.4.3.1 Perform operation and check according to A.7.4.2.1~A.7.4.2.3.
A.7.4.3.2 Determine the position and direction of the lower fixing point of ISOFIX on the vehicle
and prepare to connect with CRS. Some simple preparations can be made, such as pulling the
vehicle's seat belt away from the ISOFIX lower fixing point, and lifting the dedicated ISOFIX lower
fixing point flip or cover to expose the fixing point. The plastic guide funnel supplied with CRS is
not used.
A.7.4.3.3 The CRS is placed on the center line of the installation seat, and the CRS ISOFIX
connection device is pulled out and connected to the vehicle fixing point.
A.7.4.3.3.1 During the process of connecting the CRS ISOFIX connection device to the vehicle's
fixed point, the CRS should be kept on the vehicle seat cushion, and it is not allowed to lift the CRS
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completely. Under the premise of ensuring contact with the seat cushion, CRS is allowed to have
some rotation or tilt. The allowable CRS lateral movement limit is 50mm. For split independent
support frame and base, it is allowed to be lifted.
A.7.4.3.3.2 If the seat belt of the vehicle interferes with the connection of the ISOFIX connection
device to the vehicle and the seat belt does not have to remain in this position, it is allowed to
reposition the seat belt to improve the connection.
A.7.4.3.3.3 If the ISOFIX connection device of CRS can be easily connected, it meets the
requirements. For example, ISOFIX couplings are easy to insert, or they are equipped with
permanent guides (plastic funnels, etc.) to help CRS ’ISOFIX couplings align with the vehicle ’s
fixing points, avoiding any obstruction from the seat (such as fabric or cushions, etc.). If the ISOFIX
connection device cannot be connected without further operation, for example, the seat cushion must
be separated by hand to access the vehicle's fixed point, it fails to meet the requirements. If the
physical guidance device (such as a plastic funnel) cannot be permanently fixed to the vehicle, it
does not meet the requirements.
A.7.4.3.4 If any part of the vehicle's seat, seat cushion, seat belt or buckle (unless it is not necessary
to stay in that position) interferes with the connection (and removal) of the CRS, it does not meet the
requirements.
A.7.4.3.5 If the lower fixing point of the ISOFIX on the vehicle is obviously not aligned with the
CRS connection device, it does not meet the requirements.
A.7.4.3.6 After installing the CRS, the seat belts on the seats next to the same row should be able to
be used normally.
A.7.4.3.7 After the ISOFIX is connected to the vehicle, the pull-up strap is connected, and simple
preparation can be taken first, such as lifting a special baffle or cover to expose the fixing point of
the pull-up strap.
A.7.4.3.8 If it is stated in the vehicle manual, the headrest can be rearranged or removed for CRS
installation.
A.7.4.3.9 During the installation process, the pull-up strap should be easy to connect and tighten
without having to perform redundant steps. For example, tilting the seat forward to achieve the
connection of the pull-up strap does not meet this requirement.
A.7.4.3.10 If the following conditions occur during installation, it does not meet the requirements:
a) The strap webbing passes through the luggage compartment or the space required by the
passengers and hinders the use of other components in the car (such as seat belts), including
the rear seats;
180

b) The pull-up strap hinders the function or movement of other vehicle components, such as
the front seats or luggage space.
A.7.4.3.11 After the installation of CRS's ISOFIX fixed point system and pull-up strap is completed,
install the largest child dummy within the scope of the CRS.
A.7.4.3.12 Pull the CRS toward the front of the vehicle and twist it around the z axis, and check that
all the connection points between the CRS and the vehicle are firmly connected.
A.7.4.3.13 Ajust the adjustable devices for CRS in all installation modes, such as inclination,
headrest height, etc., and the internal components of the vehicle will not hinder the adjustment of
CRS in place. CRS is allowed to contact with the inside of the vehicle, but the contact support is
required to be stable and the CRS rotation does not exceed 5 °. If there is one installation mode that
is not satisfied, it does not meet the requirements, for example, due to the obstruction of the vehicle,
the tilt gear or the adjustable backrest cannot be used.
A.7.4.3.14 For the split CRS, the interior of the vehicle will prevent the seat module from engaging
with the base, or it needs to be installed with excessive force, it does not meet the requirements.
A.7.4.3.15 The internal structure of the vehicle should not interfere with the dummy's riding space
and limit the dummy's adjustment to the normal riding posture. It allows no contact between the
vehicle's internal structure and the dummy's head or legs. Allow the dummy's feet / toes to contact
the front seat back.
A.7.4.3.16 If any non- No conformance occurs during the above inspection, the seat installability is
rated as "Pass", otherwise "Fail".
A.7.4.3.17 Installation check score calculation method
A.7.4.3.18 Each CRS installable position on the vehicle in the installation matrix will be evaluated
for scoring. When a certain seat of the vehicle meets all the requirements of A.7.4.2 or A.7.4.3, the
result is a successful installation, which is recorded as "Pass"; otherwise, it is "Fail". If the seat
position of the vehicle is not suitable for the installation of this type of CRS, it will be deemed as not
applicable and will not be evaluated, and will be recorded as "N / A". The installation results are
described in Table A.44.
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Table A.44 CRS Installation Check Results
Judgment

Check results

The vehicle meets all the

Successful

requirements

installation

The vehicle fails to meet one

Unsuccessful

requirement

installation

Seat position is not suitable for

Not applicable

this type of CRS

Symbol
Pass
Fail
N/A

A.7.4.3.19 For each seat belt, the general CRS installation score is the number of successfully
installed locations divided by the total number of locations where the general CRS can be installed.
For each ISOFIX general-purpose CRS installation, the score is the number of successfully installed
locations divided by the total number of locations where ISOFIX CRS can be installed. See table
A.45. The score rate of each CRS security check is kept to 0.1%.
Table A.45 Installation check of child restraint system
Check type
Seat belt general CRS

ISOFIX General CRS

Check position

Check score calculation method

All locations where the general CRS can

Number of successfully installed

be installed as specified in the vehicle

locations / total number of locations

manual

where generic CRS can be installed

All locations of mounting ISOFIX CRS as
specified in the vehicle manual

Total number of locations where ISOFIX
CRS has been successfully installed/can
be installed

A.7.4.3.20 The full score of the seat belt general CRS or ISOFIX general CRS installation
inspection is 0.5 points, and the average is taken from the installation score rate of each seat and then
multiplied by 0.5 points, and three decimal places are reserved.
A.7.4.3.21 The total score of the installation check of the child restraint system is the sum of the
scores of the two installation methods, and three decimal places are reserved.
A.7.4.3.22 An example of calculation of installation inspection score is shown in Figure A.35.
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Seat position in the car

General (belts) CRS

CRS installation

First
Right

Second row
Left

Middle

Check results

Third row

Right

Left

Middle

General (belts) CRS

Right

Score

Score

Score
CRS installation check

Figure A.35 Example diagram of calculation formula for installation inspection score
A.7.5 Penalty items
A.7.5.1 The vehicle manual must clearly indicate the suitability of CRS installation in seats with
airbags or air curtains (including all seats in the entire vehicle), otherwise a penalty of 1 point will be
imposed. For example, when the front passenger seat airbag is open, it is not suitable for any
backward-mounted CRS. It can also be in the form of a table. Table A.46 is just an example.
Table A.46 Applicability of airbag status to CRS
Applicable group

Front row seat

Rear raw outer seats

Rear row middle seat

Airbag open state

Airbag closed state

Group 0

X

U

U

U

Group 0+

L

U

U

U

Group I

L

U

U

U

Group II

U

U

U

U

Group III

U

U

U

U

U- Applicable to obtain the general CRS approved by this quality group
X- This seat position does not apply to the CRS of this quality group
L- The airbag has a low-risk deployment function, and the CRS of this quality group can be used when the airbag is in
the open state

A.7.5.2 If the vehicle is equipped with a low-risk deployed airbag or curtain, there is no need to
deactivate the airbag, but the manual must contain information indicating that the airbag can remain
active when the CRS is installed. The manual must also provide clear instructions on the reasons for
the safety of the airbag to remain active. Vehicle manufacturers must provide convincing data to
prove that airbags or air curtains can indeed be regarded as low risk (e.g. FMVSS208 compliant
reports).
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A.8 WHIPPING TEST PROCEDURE
A.8.1 Test waveform

Acceleration [g]

The acceleration waveform should be accurately controlled to meet the test requirements in the time
range of 0ms to 170ms. The speed change of the accelerating trolley should be controlled at
∆V=20.0 km/h±1.0 km/h
, and the waveform duration is
∆T=103 ms±3 ms
(as shown in Figure A.36). See Table A.47 for test
waveform channel parameters.

Time [ms]

Figure A.36 Whipping test acceleration waveform
Table A.47 Test waveform channel parameters
Time (ms)

Acceleration
(g)

A

0

0.25

Time (ms)

Acceleration
(g)

Time (ms)

Acceleration
(g)

B

0

-0.25

(C)4

1.0395

(E)8

0.8988

C

4

1.0395

5

1.3381

9

1.1774

D

21

9.6553

6

1.6772

10

1.4951

E

8

0.8988

7

2.0581

11

1.8541

F

25

9.4119

8

2.4809

12

2.2551

G

20

12.00

9

2.9441

13

2.6975

H

40

12.00

10

3.4449

14

3.1791

I

30

9.00

11

3.9792

15

3.6965

J

30

10.00

12

4.5418

16

4.2450

K

100

0.00

13

5.1264

17

4.8190

Upper limit of rising edge
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Lower limit of rising edge

Time (ms)

Acceleration
(g)

L

106

0.00

14

5.7259

18

5.4117

M

110

1.00

15

6.3324

19

6.0155

N

170

1.00

16

6.9377

20

6.6225

O

110

-1.00

17

7.5333

21

7.2242

P

170

-1.00

18

8.1106

22

7.8121

19

8.6615

23

8.3778

20

9.1786

24

8.9134

(D)21

9.6553

(F)25

9.4119

Upper limit of rising edge

Lower limit of rising edge

A.8.2 Test dummy
A.8.2.1 Dummy model
The test uses BioRID II dummy.
A.8.2.2 Dummy clothing
The dummy should wear two sets of tight-fitting pants and short-sleeved tops made of elastic fiber.
The inner layer of clothing should be worn with the shining side facing outward, the outer layer of
clothing should be opposite the inner side, and the shining side should be worn opposite the inner
layer (rough side facing outward). The dummy's feet should wear hard-soled leather shoes of size 45.
A.8.2.3 Dummy test environment
A.8.2.3.1 The dummy shall be tested in an environment with a temperature of 22.5 ° C ± 3 ° C and a
relative humidity of 10% to 70%.
A.8.2.3.2 Before the test, the dummy and the seat should be stored in the standard test environment
for at least 3 hours.
A.8.2.4 Dummy joint adjustment
A.8.2.4.1 The adjustment of the joint of the dummy should try to be carried out on the day of the test.
If adjustment is required in advance, it should not exceed 24 hours before the test.
A.8.2.4.2 All dummy joints with stable friction should be adjusted before the test. The joint of the
dummy should be adjusted so that the limb of the dummy can continue to move under the action of
1g~2g.
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A.8.2.5 Dummy calibration
A.8.2.5.1 The spine curvature inspection is performed according to the following requirements:
a) Place the pelvis mounting plate on a horizontal surface. Under static conditions, measure
and determine that the relevant distance and angle meet the requirements.
b) Curvature inspection requires once every 5 tests.
A.8.2.5.2 Impact calibration is performed according to the following requirements:
a) Connect the spine, torso and head to a mini slide table and impact with a 33.4kg pendulum
at a speed of 4.76 m/s ± 0.1 m/s to complete the dynamic response detection of the BioRID
II dummy.
b) Dummy dynamic impact calibration requires once every 5 tests.
A.8.2.5.3 If a part of the dummy is damaged during the test, the part should be replaced.
A.8.2.5.4 All data calibrated by the dummy shall be recorded and archived.
A.8.3 Test instruments and dummy sensors
A.8.3.1 All test equipment should be calibrated before the test. Regardless of the frequency of
testing instruments, the calibration cycle for all equipment and sensors is one year.
A.8.3.2 The sampling frequency of the data acquisition and measurement device for testing should
be at least 10 kHz.
A.8.3.3 During the test, the data collection and measurement device shall record at least -10ms to
300ms of data. 0ms is the launch time of the accelerated trolley.
A.8.3.4 To ensure the accuracy of the test, the channel amplitude level (CAC) of each sensor should
be set according to Table A.48. If the sensor measurement value reaches the channel amplitude level
(CAC) during the test, the sensor should be re-calibrated.
A.8.3.5 The dummy's head and headrest should use a lightweight contact switch to measure the
switch signal to determine the contact and separation status of the head and headrest.
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Table A.48 Dummy sensor channel test requirements
Test site

CAC amplitude level

CFC filter level

Ax

100

60

Ay

100

60

Az

100

60

Fx+

1400

1000

Fz+

4500

1000

My

115

600

Fx+

5000

1000

Fz+

5000

1000

Lower neck moment (Nm)

My

200

600

Chest T1 acceleration (left /

Ax

100

60

right) (g)

Ax

100

60

Head centroid acceleration
(g)
Upper neck load (N)
Upper neck moment (Nm)
Lower neck load (N)

Total measurement channel

11

A.8.4 High-speed camera and lighting system
A.8.4.1 At least two 1,000fps high-speed cameras are required in the experiment.
A.8.4.2 A high-speed camera records the overall test status of the seat and the dummy. It starts at
time 0 and ends at 300ms.
A.8.4.3 Another high-speed camera shoots the whole process of the movement of the dummy's head
and seat headrest during the test. It starts at time 0 and ends at 300ms.
A.8.4.4 For the second-row seats, if the backrest opening angle needs to be calculated, and the inner
backrest cannot be shooted due to obstruction, a top high-speed camera of 1000fps should be added.
The top of the backrest and the movement of the dummy. It starts at time 0 and ends at 300ms.
A.8.4.5 Turn on the flicker-free lighting system for high-speed cameras before the test to ensure that
the lights are working in a normal state during the test and the ambient temperature around the seat
and the dummy cannot be too high.
A.8.5 Test photo
Table A.49 lists at least the photos that should be taken before and after the test. "○" means that the
photos should be taken.
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Table A.49 Test photos
SN

Photo shooting angle

Photo framing range

Before test

After test

1

Dummy front

Dummy and seat

○

○

2

Dummy obliquely forward 45 °

Dummy and seat

○

○

3

Dummy side

Dummy and seat

○

○

Dummy and seat

○

○

4

Dummy obliquely backward
45 °

5

Dummy front

Dummy head to chest

○

○

6

Dummy obliquely forward 45 °

Dummy head to chest

○

○

7

Dummy side

Dummy head to chest

○

○

Dummy head to chest

○

○

8

Dummy obliquely backward
45 °

9

Headrest position close-up

○

○

10

Slide rail position close-up

○

○

11

Headrest locking close-up

○

○

12

Dummy, seat, etc. any damage details (if any)

×

○

A.8.6 Evaluation criteria calculation
A.8.6.1 Dummy injury criteria calculation
A.8.6.1.1 Sensor channel filter level
The filter level CFC of each sensor channel of the dummy is set in Table A.48.
A.8.6.1.2 Record the moment when the contact started and separated
Use the switch signal measured by the contact switch between the dummy's head and headrest to
determine the start contact time of the head and headrest and record it as െ ܪ
when the head and headrest separate after contact is recorded as െ ܪ

䂱;

Rom䂱 .

the time

A.8.6.1.3 Neck injury criteria NIC

The neck injury criteria NIC is calculated from the relative values of the horizontal acceleration and
velocity of the occipital joint with respect to T1.
Relative
1െܪtiv

acceleration:

th

=

1

െ

t m
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Neck injury criteria NIC:
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A.8.6.1.4 Neck shear force
The neck shear force only evaluates the back part of the head with respect to the trunk, that is, the Fx
value is positive.
=

A.8.6.1.5 Neck tension

െ  ܪRom䂱

䂱

The neck tension only evaluates the stretched part, that is, the Fz value is positive.

A.8.6.1.6 Neck torque

t

=

െ  ܪRom䂱

t 䂱

Neck torque is evaluated in both directions of extension and bending.
A.8.6.1.6.1 Upper neck torque
=
Where:

=

t

െ

െ  ܪRom

= 0.01

A.8.6.1.6.2 Lower neck torque

A.8.6.2 Test image analysis

=

െ  ܪRom
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A.8.6.2.1 Backrest opening angle
Based on the seat back angle at time zero as the reference, the curve of the backrest angle during
impact is tracked, and the backrest opening angle is the maximum amount of backrest angle change.
If there is no other seat behind the test seat in the vehicle, this criteria need not be calculated.
For the rear seats, if the inside of the seat back cannot be directly obtained by high-speed camera
grab points due to visual field obstruction, use the top camera to capture the displacement of the top
marking point on the inside of the backrest and combine it with the displacement of the lower
marking point on the outside of the backrest to calculate the opening angle. The computing method is
as follows:
(1) The direction of the coordinate system in static measurement and camera analysis is unified:
the rear of the seat is the positive direction of the X axis, the right-hand side of the seat is
the positive direction of the Y axis, and the vertical upward is the positive direction of the Z
axis.
(2) Let the coordinates of the static measurement of the lower marked point on the outer side of
the seat back be xl0 ,yl0 ,zl0 䂱 , the horizontal displacement function of the marked point
captured by the camera is xl t䂱, and the initial time displacement is 0, that is, xl 0 = 0.
(3) Let the static measurement coordinates of the top marking point on the inside of the seat
back be xu0 ,yu0 ,zu0 䂱, the horizontal displacement function of the marking point captured by
䂱, and the initial time displacement is 0, that is,
0 = 0.
the camera is
(4) The backrest opening angle is:

∆

=
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A.8.6.2.2 Slide rail displacement
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Starting from time zero, the displacement change curve of the moving part of the seat slide rail
relative to the fixed part is tracked, and the slide rail displacement is the maximum value in the
relative displacement curve. If there are no other seats behind the test seat in the vehicle, this criteria
need not be calculated.
A.8.7 Driver seat whipping test procedure
A.8.7.1 Sample preparation
A.8.7.1.1 The sample source of the whipping test seat was purchased by the C-NCAP management
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center from the vehicle dealer and removed from the actual vehicle on site.
A.8.7.1.2 After the sample arrives in the laboratory, check and confirm the appearance, model and
basic parameters of the sample, and take photos.
A.8.7.1.3 According to the seat installation parameters and sample size, the seat test fixture is
processed to ensure that the seat can be firmly fixed on the pulley and the state of the seat in the real
car is copied.
A.8.7.1.4 Additional cushion installed in front of the headrest is not required in the whipping test, if
there is no accurate installation position, but the user can determine the placement site at its
discretion and believes that the part is suitable for a comfort fitting.
A.8.7.2 Measurement before test
A.8.7.2.1 Vehicle preparation
For all the following measurements, the vehicle shall be adjusted to the standard state in accordance
with the relevant provisions of A.1.1.
A.8.7.2.2 Measuring the relative height of the heel point
Before the C-NCAP impact test, use a Coordinate Measuring Machine to measure and record the
relative height of the heel point.
A.8.7.2.3 Determination of heel point
A.8.7.2.3.1 Determine the geometric center point on the upper surface of the accelerator pedal and
mark it.
A.8.7.2.3.2 In the longitudinal plane, heel point refers to the intersection of the tangent line passing
through this center point and the floor.
A.8.7.3 Setting of test conditions
A.8.7.3.1 Seat preparation and installation
Fix the seat and clamp on the pulley table accurately. If the seat is new and has never been seated, a
person or device weighing 75kg ± 10kg should sit on the seat twice for 1 min each time. Before
placing the HPM device (SAEJ826), all seat assemblies should be kept empty for at least 30 minutes.
A.8.7.3.2 Foot pedal installation
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A.8.7.3.2.1 The standard foot pedal replacement was used in the test. The bottom plate part was
horizontal, the pedal part is inclined at 45 °, and the surface is covered with carpet fabric.
A.8.7.3.2.2 Install a standard foot pedal and adjust the height of the standard foot pedal according to
the relative height of the heel point in the actual car.
A.8.7.3.3 Seat belt installation
A.8.7.3.3.1 Install a seat belt and wear a seat belt for the dummy during the test to prevent the
dummy from flying out during the impact.
A.8.7.3.3.2 The seat belt fixing points, locks, guides, etc. provided on the test seat can be used.
A.8.7.3.4 Determination of the triggering time of active components
A.8.7.3.4.1 According to the data provided by the manufacturer, determine whether the test seat is
equipped with active components (such as a triggered active headrest).
A.8.7.3.4.2 For each component that needs to be triggered, the vehicle manufacturer should specify
the exact trigger time.
A.8.7.4 Seat adjustment
A.8.7.4.1 Seat adjustment initialization
A.8.7.4.1.1 The seat slide rail is adjusted to the last locking position.
A.8.7.4.1.2 The seat height is adjusted to the lowest position.
A.8.7.4.1.3 The seat tilt is adjusted to the closest horizontal position.
A.8.7.4.1.4 The seat cushion height is adjusted to the lowest position.
A.8.7.4.1.5 The seat cushion tilt is adjusted to the closest horizontal position.
A.8.7.4.1.6 The waist support is adjusted to the lowest bottom position.
A.8.7.4.1.7 If the seat back is adjustable in sections, the upper half of the backrest should be
adjusted to the end.
A.8.7.4.1.8 The seat cushion extension is adjustable and should be adjusted to the final or retracted
position.
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A.8.7.4.1.9 The seat side wrap is adjustable and should be adjusted to the widest or fully extended
position.
A.8.7.4.1.10 Adjust the armrest to the raised position.
A.8.7.4.2 Seat forward and backward adjustment
A.8.7.4.2.1 When the test seat can be adjusted forward and backward, it should be adjusted to the
middle position.
A.8.7.4.2.2 For a seat with stepwise adjustment, if there is no locking position within ± 2 mm in the
middle, it should be adjusted backward to the locking position closest to the midpoint.
A.8.7.4.2.3 For continuously adjustable seat, it should be adjusted to the middle ± 2 mm position.
A.8.7.4.3 Seat up and down adjustment
A.8.7.4.3.1 When the test seat can be adjusted up and down independently, it should be adjusted to
the middle position.
A.8.7.4.3.2 For a stepwise adjustable seat with a single operating mechanism, the rear end of the
seat should be adjusted to the middle position. If the intermediate position (± 2 mm) is not the locked
position, it should be adjusted downward to the locking position closest to the midpoint.
A.8.7.4.3.3 For a continuously adjustable seat with a single operating mechanism, the rear end of the
seat should be adjusted to a position of ± 2 mm in the middle of the height.
A.8.7.4.3.4 For a stepwise adjustable and sectional seats with a double operation mechanism, the
front and rear ends of the seat should be adjusted to the middle position (± 2 mm). If the middle
position is not the locking position, it should be adjusted downward to the locking position closest to
the midpoint.
A.8.7.4.3.5 For a continuously adjustable and sectional seat with a double-operated mechanism, the
front and rear ends of the seat should be adjusted to a position of ± 2 mm in the middle of the height.
A.8.7.4.4 Seat cushion adjustment
A.8.7.4.4.1 When the seat cushion of the test seat can be adjusted up and down independently, it
should be adjusted to the middle position.
A.8.7.4.4.2 Measure the reference angle of the seat cushion: adjust the height of the seat cushion to
the lowest level. Mark two points 400 mm apart on the front and back of the seat cushion. Measure
the angle of the connection between the two points as a reference angle for the seat cushion.
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A.8.7.4.4.3 For a stepwise adjustable seat with a single operating mechanism, the rear end of the
seat cushion should be adjusted to the middle position of height. If the middle position (± 2mm) is
not the locking position, it should be adjusted downward to the locking position closest to the
midpoint.
A.8.7.4.4.4 For a continuously adjustable seat with a single operating mechanism, the marking point
on the rear end of the seat cushion should be adjusted to a position of ± 2 mm in the middle of the
height.
A.8.7.4.4.5 For a stepwise adjustable and sectional seat with a double operating mechanism, the rear
end of the seat cushion should be adjusted to the middle position (± 2mm). If the middle position is
not the locking position, it should be adjusted downward to the locking position closest to the
midpoint; adjust the front marking point of the seat cushion so that the angle of the seat cushion is
consistent with the reference angle of the seat cushion (± 0.5 °) measured by A.8.7.4.4.2. If there is
no locking position within the range of ± 0.5 °, it should be adjusted down to the closest locking
position.
A.8.7.4.4.6 For a continuously adjustable and sectional seat with a double operating mechanism, the
rear end of the seat cushion should be adjusted to a position of ± 2 mm in the middle of the height,
and adjust the marking point on the front of the seat cushion so that the angle of the seat cushion is
consistent with the reference angle of the seat cushion (± 0.5 °) measured by A.8.7.4.4.2.
A.8.7.4.5 Backrest angle adjustment
A.8.7.4.5.1 If the backrest angle of the test seat is adjustable in sections, and the angle of the upper
half is adjusted independently, the angle of the upper half should be adjusted to the middle ± 0.5 ° of
the adjustable range.
A.8.7.4.5.2 Adjust the seat back angle (including the angle adjustment of the lower part of the
sectional and adjustable backrest) so that the torso angle of the HPM device reaches 25 ° ± 1 °.
A.8.7.4.5.3 For some stepwise adjustable seat backs, if the seat cannot be adjusted within the
required range, then it is adjusted forward to the position closest to the target value.
A.8.7.4.5.4 For seats with multi-functional adjustment linkage, for example, the seat height
adjustment and the seat back angle are adjusted by the same set of buttons, the priority should be
given to ensuring that the back angle meets the test requirements.
A.8.7.4.6 Headrest adjustment
A.8.7.4.6.1 Headrest height adjustment
A.8.7.4.6.1.1 When the height of the headrest of the test seat is adjustable, it should be adjusted to
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the middle position, i.e., from the lowest position to the middle of the highest locking position.
A.8.7.4.6.1.2 If there is no locking position in the middle position, raise the headrest by 10 mm from
the middle position. If there is a locked position during this stroke, adjust the headrest to this locking
position.
A.8.7.4.6.1.3 If there is no locking position during the above 10 mm stroke, adjust the headrest
downward to the closest locked position.
A.8.7.4.6.2 Headrest tilt adjustment
A.8.7.4.6.2.1 The foremost position of the headrest is defined as the locking position that minimizes
the back clearance measured by the HRMD device. After the HRMD is installed, adjust the headrest
forward. If the headrest has contacted the HRMD before reaching the limit position of the headrest,
the headrest will no longer be adjusted forward. And adjust the headrest backward to the closest
locking position, using this position as the foremost position.
A.8.7.4.6.2.2 The final position of the headrest is defined as the position that maximizes the back
clearance measured by the HRMD device.
A.8.7.4.6.2.3 Adjust the headrest tilt angle so that the back clearance measured by the HRMD
device stands at the median of the foremost position and the final position. If there is no locking
position in the middle position, the headrest should be adjusted to the locking position within 10 mm
forward. If there is still no locking position within 10 mm of the front, adjust the headrest to the
closest locking position.
A.8.7.4.7 Other adjustments
For other adjustable mechanisms of the test seat, the initial setting of A.8.7.4.1 should be retained.
A.8.7.5 Procedure for determining the clearance between H point and head
A.8.7.5.1 If the test seat is new and has never been seated, a person with a mass of 75 kg ± 10 kg
should try it twice, each time for 1 min, to cause the seat cushion and backrest to deform properly.
A.8.7.5.2 Before installing the H-point device, the seat should be kept in the standard test
environment for more than 3 hours, and empty for at least 30 minutes.
A.8.7.5.3 The area where the HPM device is in contact should be covered with a fine cotton cloth of
sufficient size and proper texture.
A.8.7.5.4 Place the seat plate and back plate assembly of the HPM device so that the center surface
of the seat coincides with the center surface of the HPM device.
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A.8.7.5.5 Install the foot and calf assembly, adjust the calf length to the 50th position, the thigh
length to the 10th length, and the knee spacing to 250mm.
A.8.7.5.6 Adjust the feet to 90 ° with the tibia, and place the heel on the floor plane, as far forward
as possible. The position of the foot pedal should be far enough to prevent interference with the foot
during the installation of the HPM device.
A.8.7.5.7 Install the calf weight and thigh counterweight, and level the HPM device.
A.8.7.5.8 Tilt the back panel forward away from the backrest and push the HPM unit backwards
until the seat panel contacts the seat back. At the intersection of the hip angle protractor and the T-bar
housing, apply a horizontal force of 100N backwards, and then put the back plate back on the
backrest.
A.8.7.5.9 Install hip mass. Then install 6 torso mass alternately (including 2 large mass provided by
HRMD). The torso weights provided by the two larger HRMDs are finally installed and pushed flat
on both sides. Throughout the installation of the mass, lightly press the T-bar to prevent the HPM
from sliding forward.
A.8.7.5.10 Tilt the back plate forward to a vertical position, and swing the HPM device left and right
for three reciprocations within a range of 10 ° (from the vertical center to 5 ° on both sides). Note
that the T-bar of the HPM device may move away from the specified horizontal and vertical
reference positions during swinging, so proper side force must be applied to the T-bar during
swinging. When holding the T-bar to swing the HPM device, avoid applying unexpected force in the
vertical or front-to-rear direction. When performing the above operations, the feet of the HPM device
should not be subject to any restriction, and the movement of the HPM device should be restricted.
A.8.7.5.11 Hold the T-bar to prevent the HPM device from sliding forward on the seat cushion and
put the back panel back into the seat back. In order to ensure the stability of the torso position, a
backward force of not more than 10N is applied at the height of the center of gravity of the torso of
the back plate model. Pay special attention that no downward or lateral external force should be
applied to the HPM device.
A.8.7.5.12 Check whether the H-point device is level, whether it is facing forward, and whether it is
in the center of the seat.
A.8.7.5.13 Lift the left and right feet off the floor alternately until the feet no longer move forward.
A.8.7.5.14 Move the foot pedal so that the contact position between the toe and the 45 ° pedal plane
is between 230 mm and 270mm. During the front and rear adjustment of the pedal, the sitting posture
of the HPM knee above the knee point should not be affected, i.e., the position of the seat plate and
the back plate should not be changed.
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A.8.7.5.15 If the HPM device is not level after adjusting the foot, apply an appropriate force on the
seat plate to make it sit on the seat horizontally.
A.8.7.5.16 Install the headrest measuring device well from top to bottom. During the installation
process, no external force that affects the position of the HPM device can be applied.
A.8.7.5.17 Adjust the head of the HRMD device to level.
A.8.7.5.18 Measure and record the torso angle of the HPM device.
A.8.7.5.19 Measure and record the position of the H point mark on the HPM device. The error of the
XHPM value and ZHPM value of the H point coordinates on both sides of the device should be
within ± 2.5 mm.
A.8.7.5.20 Move the gap probe behind the head of the HRMD device back until it contacts the
headrest, marking this point as the first contact point.
A.8.7.5.21 Measure and record the horizontal distance from the first contact point to the last point of
the head (the probe bolt point of the clearance behind the head), and use this distance as the reference
gap Bref behind the head of dummy.
A.8.7.5.22 Repeat the above measurement 2 times to ensure that the XHPM value, ZHPM value and the
reference gap Bref behind the head for 3 measurements are within the tolerance of ± 5 mm. If any
measurement value that exceeds the error range appears, additional measurement should be
performed until the deviation of three consecutive measurements meets the above requirements, and
the average value of the last three measurements is used as the basis for positioning the dummy.
A.8.7.6 Headrest interferes with head space
A.8.7.6.1 During the adjustment process of A.8.7.5.17, if the headrest is too forward and the
interference HRMD head type cannot be adjusted to the level, the following adjustments should be
made.
A.8.7.6.2 If the headrest tilt angle can be adjusted, the headrest should be adjusted backwards until it
no longer interferes with the HRMD leveling, and the headrest position should be the locking
position.
A.8.7.6.3 If the adjusted headrest tilt angle still interfere with HRMD at the end, or the headrest tilt
angle is not adjustable, the seat back should be adjusted backwards until the headrest no longer
interferes with HRMD leveling.
A.8.7.6.4 Continue to complete the adjustment and measurement of A.8.7.5.17 to A.8.7.5.22.
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A.8.7.6.5 Take the average of the HPM torsol angle of three measurements (+ 1.5 °) as the target
value of the pelvic angle for the BioRID dummy positioning.
A.8.7.7 Dummy installation and positioning
A.8.7.7.1 Before installing the BioRID II dummy, ensure that the seat is empty for 15 minutes.
A.8.7.7.2 Place the dummy on the seat.
A.8.7.7.3 Wear and fasten the seat belt to the dummy to ensure that the seat belt is loose enough to
adjust the position of the dummy.
A.8.7.7.4 Adjust the mid-sagittal plane of the dummy to coincide with the center line of the seat.
A.8.7.7.5 Adjust the dummy to be vertical, and measuring platform above the head to the horizontal
level.
A.8.7.7.6 The pelvic angle is adjusted to 26.5º with a tolerance range of ± 2.5º. If the headrest
interferes with the head space (A.8.7.6) and the backrest angle is adjusted backwards, the pelvic
angle should be adjusted to the actual measured torso angle +1.5 º (A.8.7.6.5)
A.8.7.7.7 The H point of the dummy should be adjusted to an area of ± 10 mm in the vertical
direction of a target point and ± 5 mm in the front-to-rear horizontal direction. The target point is
located 20 mm in front of the average value of the H point determined by A.8.7.5.22.
A.8.7.7.8 Adjust the calf so that the center distance between the knee and the center of the ankle are
200 mm ± 10mm, and ensure that the knee lateral plane is vertical.
A.8.7.7.9 The heel of the dummy is placed on the floor plane, the toe is placed on the 45 ° pedal
plane, and the distance from the contact points of the toes to the intersection line is between 230 mm
and 270mm.
A.8.7.7.10 Adjust the dummy's arm to clamp the torso and stick it to the backrest. The elbows are
bent, the palms of both hands are opposite to the sides of the thighs, and the little finger is attached to
the seat cushion.
A.8.7.7.11 Adjust the measuring platform above the head to the level of ± 0.5 ° and the clearance
behind the dummy's head.
Mark the last point of the dummy's head, facing backwards along the mid-sagittal face, 95 mm from
the upper edge of the back cover of the head.
Measure the horizontal distance between the last point of the dummy's head and the first contact
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point marked on the headrest, and adjust it to the average Bref + 15 mm determined in A.8.7.5.22,
with a tolerance range of ± 2 mm.
A.8.7.7.12 The settings and tolerances of the driver's position dummy are shown in Table A.50.
Table A.50 Driver position dummy setting requirements and tolerances
position
Position

Objective

Tolerance

H Point (X coordinate value)

XHPM forward 20mm

±5mm

H point (Z coordinate value)

ZHPM

±10mm

Pelvic angle

26.5 ° (or torso angle + 1.5 °)

±2.5°

Head angle

0 ° (horizontal)

±0.5°

Gap behind head

Bref+15 mm

±2mm

A.8.8 Whipping test procedure for second-row seats
A.8.8.1 Sample preparation
A.8.8.1.1 The sample source of the whipping test seat was purchased by the C-NCAP management
center from the vehicle dealer and removed from the actual vehicle on site.
A.8.8.1.2 After the sample arrives in the laboratory, check and confirm the appearance, model and
basic parameters of the sample, and take photos.
A.8.8.2 Test tooling
A.8.8.2.1 Manufacturers need to provide test tooling to ensure that the seat can be firmly fixed on
the pulley, and copy the state of the seat in the actual car.
A.8.8.2.2 The tooling should meet the following principles: ① If the seat back and / or seat cushion
has a frame, the connection between the tooling and the seat frame should use the original car parts
(for example: the seat back lower spindle support with frame, backrest lock between the backrest and
C-column), and the connector can be fixed on the rigid tooling. ②If the seat back and / or seat
cushion itself does not have a frame, the supporting surface of the tooling that supports the seat
should use the original car body part.
A.8.8.2.3 The tooling should also provide the necessary fixing points for seat belt installation, such
as: the installation position of the retractor, the fixing point for the seat belt buckle, the lower fixing
point of the seat belt, etc.
A.8.8.2.4 Connection of tooling and tabletop: The tooling should have a flat surface matched with
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the trolley tabletop, and φ14 through holes should be evenly arranged on the tooling. The distance
between the through holes in the X and Y directions is an integer multiple of 100 mm. The number of
through holes is related to the quality of tooling. It is recommended that the number of through holes
should be not less than the quality of tooling / 40kg, and the total mass of tooling should not exceed
1,200kg.
A.8.8.2.5 The height of the tooling should ensure that, after installation of the seat,
the height of the seat relative to the tabletop =
the height of the seat relative to the floor in the actual car.

100mm
,
10mm

A.8.8.3 Setting of test conditions

A.8.8.3.1 Seat preparation and installation
A.8.8.3.2 Fix the seat and clamp on the pulley table accurately. If the seat is new and has never been
seated, a person or device weighing 75kg ± 10kg should sit on the seat twice for 1 min each time.
Before placing the HPM device (SAEJ826), all seat assemblies should be kept empty for at least 30
minutes.
A.8.8.3.3 Simulated floor installation
A.8.8.3.3.1 The test employs standard interior floor substitute, with the floor level and the surface
covered with carpet fabric.
A.8.8.3.3.2 Install the simulated floor, and adjust the standard foot pedal height according to the
relative height of the seat and the floor in the actual car (provided by the manufacturer).
A.8.8.3.4 Seat belt installation
A.8.8.3.4.1 If the seat belt retractor is installed in the second row of seats, the original car seat belt is
used; if the seat belt retractor is installed on the body of the vehicle, independent of the second row
seats, it can be replaced by a standard laboratory seat belt.
A.8.8.3.4.2 Wear a seat belt for the dummy during the test to prevent the dummy from flying out
during the impact.
A.8.8.3.5 Determination of the triggering time of active components
A.8.8.3.5.1 According to the data provided by the manufacturer, determine whether the test seat is
equipped with active components (such as a triggered active headrest).
A.8.8.3.5.2 For each component that needs to be triggered, the vehicle manufacturer should specify
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the exact trigger time.
A.8.8.4 Seat adjustment
A.8.8.4.1 Seat adjustment initialization
Seat adjustment initialization, same as A.8.7.4.1 and its sub-clauses.
A.8.8.4.2 Seat forward and backward adjustment
When the test seat can be adjusted forward and backward, it should be adjusted to the middle
position, the specific method is the same as A.8.7.4.2 and its sub-clauses.
A.8.8.4.3 Seat up and down adjustment
When the test seat can be adjusted up and down independently, it should be adjusted to the middle
position, the specific method is the same as A.8.7.4.3 and its sub-clauses.
A.8.8.4.4 Seat cushion adjustment
When the seat cushion of the test seat can be adjusted up and down independently, it should be
adjusted to the middle position, the specific method is the same as A.8.7.4.4 and its sub-clauses.
A.8.8.4.5 Backrest angle adjustment
A.8.8.4.5.1 If the backrest angle of the test seat is adjustable in sections, and the angle of the upper
half is adjusted independently, the angle of the upper half should be adjusted to the middle ± 0.5 ° of
the adjustable range.
A.8.8.4.5.2 Adjust the seat back angle (including the angle adjustment of the lower half of the
adjustable and sectional backrest), so that the torso angle of the HPM device reaches the seat torso
angle ± 1 °.
A.8.8.4.5.3 For some stepwise adjustable seat backs, if the seat cannot be adjusted within the
required range, then it is adjusted forward to the position closest to the target value.
A.8.8.4.5.4 For seats with multi-functional adjustment linkage, for example, the seat height
adjustment and the seat back angle are adjusted by the same set of buttons, the priority should be
given to ensuring that the back angle meets the test requirements.
A.8.8.4.6 Headrest adjustment
A.8.8.4.6.1 The headrest height is adjusted to the highest locking position.
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A.8.8.4.6.2 The headrest tilt angle adjustment method is the same as A.8.7.4.6.2 and its subclauses.
A.8.8.4.7 Other adjustments
For other adjustable mechanisms of the test seat, the initial setting of A.8.8.4.1 should be retained.
A.8.8.5 Procedure for determining the clearance between H point and head
A.8.8.5.1 If the test seat is new and has never been seated, a person with a mass of 75 kg ± 10 kg
should try it twice, each time for 1 min, to cause the seat cushion and backrest to deform properly.
A.8.8.5.2 Before installing the H-point device, the seat should be kept in the standard test
environment for more than 3 hours, and empty for at least 30 minutes.
A.8.8.5.3 The area where the HPM device is in contact should be covered with a fine cotton cloth of
sufficient size and proper texture.
A.8.8.5.4 Place the seat plate and back plate assembly of the HPM device so that the center surface
of the seat coincides with the center surface of the HPM device.
A.8.8.5.5 Install the foot and calf assembly, adjust the calf length to the 50th position, the thigh
length to the 10th length, and the knee spacing to 250mm.
A.8.8.5.6 Adjust the feet to 90 ° with the tibia, and place the heel on the floor plane, as far forward
as possible.
A.8.8.5.7 Install the calf weight and thigh counterweight, and level the HPM device.
A.8.8.5.8 Tilt the back panel forward away from the backrest and push the HPM unit backwards
until the seat panel contacts the seat back. At the intersection of the hip angle protractor and the T-bar
housing, apply a horizontal force of 100N backwards, and then put the back plate back on the
backrest.
A.8.8.5.9 Install hip mass. Then install 6 torso mass alternately (including 2 large mass provided by
HRMD). 2 Install the hip mass. Then install 6 torso mass alternately (including 2 large mass
provided by HRMD). The torso weights provided by the two larger HRMDs are finally installed and
pushed flat on both sides. Throughout the installation of the mass, lightly press the T-bar to prevent
the HPM from sliding forward.
A.8.8.5.10 Tilt the back plate forward to a vertical position, and swing the HPM device left and right
for three reciprocations within a range of 10 ° (from the vertical center to 5 ° on both sides). Note
that the T-bar of the HPM device may move away from the specified horizontal and vertical
reference positions during swinging, so proper side force must be applied to the T-bar during
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swinging. When holding the T-bar to swing the HPM device, avoid applying unexpected force in the
vertical or front-to-rear direction. When performing the above operations, the feet of the HPM device
should not be subject to any restriction, and the movement of the HPM device should be restricted.
A.8.8.5.11 Hold the T-bar to prevent the HPM device from sliding forward on the seat cushion and
put the back panel back into the seat back. In order to ensure the stability of the torso position, a
backward force of not more than 10N is applied at the height of the center of gravity of the torso of
the back plate model. Pay special attention that no downward or lateral external force should be
applied to the HPM device.
A.8.8.5.12 Check whether the H-point device is level, whether it is facing forward, and whether it is
in the center of the seat.
A.8.8.5.13 Lift the left and right feet off the floor alternately until the feet no longer move forward.
A.8.8.5.14 Place your feet horizontally on the simulated floor with the soles of your feet as close as
possible to the floor. Record the heel position. During the adjustment of the posture of the foot, the
sitting posture of the HPM above the knee joint should not be affected, i.e., the position of the seat
plate and the back plate should not be changed.
A.8.8.5.15 If the HPM device is not level after adjusting the foot, apply an appropriate force on the
seat plate to make it sit on the seat horizontally.
A.8.8.5.16 Install the headrest measuring device well from top to bottom. During the installation
process, no external force that affects the position of the HPM device can be applied.
A.8.8.5.17 Adjust the head of the HRMD device to level.
A.8.8.5.18 Measure and record the torso angle of the HPM device.
A.8.8.5.19 Measure and record the position of the H point mark on the HPM device. The error of the
XHPM value and ZHPM value of the H point coordinates on both sides of the device should be
within ± 2.5mm.
A.8.8.5.20 Move the gap probe behind the head of the HRMD device back until it contacts the
headrest, marking this point as the first contact point.
A.8.8.5.21 Measure and record the horizontal distance from the first contact point to the last point of
the head (the probe bolt point of the clearance behind the head), and use this distance as the reference
gap Bref behind the head of dummy.
A.8.8.5.22 Repeat the above measurement 2 times to ensure that the XHPM value, ZHPM value and
the reference gap Bref behind the head for 3 measurements are within the error range of ± 5mm, and
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the HPM torso angle is within the error range of ± 1 °. If any measurement value that exceeds the
error range appears, additional measurement should be performed until the deviation of three
consecutive measurements meets the above requirements, and the average value of the last three
measurements is used as the basis for positioning the dummy.
A.8.8.6 Headrest interferes with head space
A.8.8.6.1 During the adjustment process of A.8.8.5.17, if the headrest is too forward and the
interference HRMD head type cannot be adjusted to the level, the following adjustments should be
made.
A.8.8.6.2 If the headrest tilt angle can be adjusted, the headrest should be adjusted backwards until it
no longer interferes with the HRMD leveling, and the headrest position should be the locking
position.
A.8.8.6.3 If the adjusted headrest tilt angle still interfere with HRMD at the end, or the headrest tilt
angle is not adjustable, the seat back should be adjusted backwards until the headrest no longer
interferes with HRMD leveling.
A.8.8.6.4 Continue to complete the adjustment and measurement of A.8.8.5.17 to A.8.8.5.22.
A.8.8.6.5 If the adjusted seat back still interferes with the HRMD, or the seat back is not adjustable,
the follow-up test will not be conducted and the second row seat whipping test will be scored as 0
point.
A.8.8.7 Dummy installation and positioning
A.8.8.7.1 Before installing the BioRID II dummy, ensure that the seat is empty for 15 minutes.
A.8.8.7.2 Place the dummy on the seat.
A.8.8.7.3 Wear and fasten the seat belt to the dummy to ensure that the seat belt is loose enough to
adjust the position of the dummy.
A.8.8.7.4 Adjust the mid-sagittal plane of the dummy to coincide with the center line of the seat.
A.8.8.7.5 Adjust the dummy to be vertical, and measuring platform above the head to the horizontal
level.
A.8.8.7.6 The pelvic angle is adjusted to the actual measured torso angle +1.5 º, and the tolerance
range is ± 2.5 º.
A.8.8.7.7 The H point of the dummy should be adjusted to an area of  
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± 10 mm in the vertical

direction of a target point and ± 5 mm in the front-to-rear horizontal direction. The target point is
located 20 mm in front of the average value of the H point determined by A.8.8.5.22.
A.8.8.7.8 Adjust the calf so that the center distance between the knee and the center of the ankle are
200 mm ± 10mm, and ensure that the knee lateral plane is vertical.
A.8.8.7.9 The dummy's feet are placed on the simulated floor, and the sole of the foot is placed on
the floor as horizontally as possible. The front and rear positions of the heel are the same as the HPM
heel position (A.8.8.5.14) in the static measurement.
A.8.8.7.10 Adjust the dummy's arm to clamp the torso and stick it to the backrest. The elbows are
bent, the palms of both hands are opposite to the sides of the thighs, and the little finger is attached to
the seat cushion.
A.8.8.7.11 Adjust the measuring platform angle above the head and the clearance behind the
dummy's head.
If the torso angle of the seat back is ≤28 °, the measuring platform above the head is adjusted to ±
0.5 ° horizontally, and the clearance behind the BioRID dummy’s head is the average Bref+15 mm
determined in A.8.8.5.22, and the tolerance range is ± 2mm.
If the torso angle of the seat back is> 28 °, the backward-tilting torso angle of the head measuring
platform is -28 ° (± 0.5 °), and the clearance behind the BioRID dummy’s head is the average
Bref-203 * sin (torso angle -28 °) + 15 mm determined in A.8.8.5.22 , and the tolerance range is ±
2mm.The measurement method of the clearance behind the BioRID dummy’s head is the same as
A.8.7.7.11.
A.8.8.7.12 See Table A.51 for the settings and tolerances of the dummy for the second-row seat
position.
Table A.51 Setting requirements and tolerances of the dummy for the second row seat position
Position
H Point (X
coordinate value)
H point (Z
coordinate value)
Pelvic angle
Head angle

Objective

Tolerance

XHPM forward 20mm

±5 mm

ZHPM

±10 mm

Torso angle + 1.5 °

±2.5°

HPM torso angle ≤28 °, 0 ° (horizontal)
HPM torso angle> 28 °, torso angle -28 ° (backward)

±0.5°

HPM torso angle ≤28 °, Bref+15 mm
Gap behind head

HPM torso angle> 28 °, Bref-203*sin (torso angle-28 °) +
15mm
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±2 mm

