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Section 1.0

Purpose and Test Procedure
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Purpose

This 56 km/h centerline to centerline moving deformable barrier-to-vehicle impact test was

conducted for National Highway Transportation and Safety Administration (NHTSA) and

Vehicle Research and Test Center (VRTO) by Trans

:
chicle Research and Test Center (VRTC) by portati

A AN

nc (TRC Inc)
1C. ( nc.).

This test is a moving deformable barrier impacting a moving 1996 Plymouth Neon.
The purpose of this test was to determine the response of the subject vehicle impacting

another vehicle, simulated by a moving deformable barrier with a new contour compared to a

baseline test. Each vehicle was traveling at 56 km/h, impacting centerline to centerline.
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Test Procedure

This test was conducted per NHTSA and VRTC instructions. Data was obtained relative to
FMVSS 208, “Occupant Protection.”

The subject vehicle, a 1996 Plymouth Neon, was insttumented with seven (7) longitudinal
axis accelerometers, three (3) lateral axis accelerometers, four (4) vertical axis accelerometers,

and its specified impact velocity range was 55.5 to 57.1 km/h.

The bullet vehicle, a moving deformable barrier, was instrumented with two (2)
accelerometers to measure longitudinal axis accelerations, three (3) accelerometers to
measure lateral accelerations, two (2) accelerometers to measure vertical axis acceleration,
two (2) rate gyros to measure pitch and yaw, and forty-four (44) triaxial load cells to measure

barrier face forces. Its specified impact velocity range was 55.5 to 57.1 km/h.

The bullet vehicle’s centerline was aligned with the subject vehicle’s centerline. This test
represented a full frontal car to car moving test. The moving deformable barrier had a similar

mass, but a new face contour, compared to the baseline test performed June 6, 2000.

One (1) 50th percentile adult male Hybrid IIT dummy and one (1) 5th percentile adult female
dummy were placed in the subject vehicle’s left front and right front designated seating
positions, respectively. Each dummy had accelerometers in the head, chest, and pelvis to
measure longitudinal, lateral, and vertical accelerations; 6-axis upper neck load cells to measure
forces and moments in the neck; uniaxial femur load cells in the left and right femurs to measure
axial forces; and a potentiometer in the chest to measure chest deflection. The driver dummy
was also instrumented with upper and lower tibia force and moment load cells. Each dummy

was restrained with a 3-point unibelt.

The one hundred-ninety-nine (199) data channels were digitally sampled and recorded at
12,500 samples per second and processed per SAE J211 March 1995, except for the barrier load

cell sign convention (see Report Sign Convention in Appendix D).
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The crash event was recorded by one (1) real-time panning motion picture camera and ten

(10) high-speed motion picture cameras.

The vehicle data are summarized in Section 2.0. The FMVSS 208 data are presented in
Section 3.0. The vehicle, occupant, barrier and camera measurements are presented in Section
4.0. Appendix A contains the still photographic prints. Appendix B contans the vehicle data
plots. Appendix C contains dummy calibration information. Appendix D contains

miscellaneous test information.




rrier into Car Centerline to Centerline Test Summary

Moving Deformable B

2-1

|




Test Results Summ:

This 56 kph full frontal centerline to centerline moving deformable barrier-to-vehicle impact

test was conducted by TRC Inc. on January 30, 2001.

The subject test vehicle, a 1996 Plymouth Neon, was equipped with a 4-cylinder, transverse
engine, automatic transmission, power steering, and power brakes. The subject vehicle's test
weight was 1382.4 kg and its impact speed was 57.1 km/h, The bullet vehicle, a moving
deformable barrier with new face contour, was to represent a Plymouth Neon. The bullet
vehicle’s test weight was 2050.4 kg and its impact speed was 58.0 kph. The subject vehicle's
maximum static crush was 8§12 millimeters. The bullet vehicle’s barrier face was measured with

TRC’s Faro arm.

The subject vehicle driver dummy’s 36 ms Head Injury Criteria (HIC) was 1846. The
subject vehicle driver dummy’s 15 ms HIC was 1560. The subject vehicle driver dummy’s
chest maximum resultant acceleration with three (3) milliseconds minimum duration was
100.0 g. The subject vehicle driver dummy’s chest deflection was 38 mm. The subject
vehicle’s driver dummy’s left and right femur forces were 8800 N and 11805 N, respectively.
The driver dummy’s neck injury calculations were as follows: NTF, 0.63; NTE, 0.20; NCF,
0.23; NCE, 0.40. The driver dummy’s tibia indexes were as follows: left upper, 1.71; right
upper, 2.34 (see Data Acquisition Explanations); left lower 1.78; and right lower, 2.66 (see Data

Acquisition Explanations).

The subject vehicle right front passenger dummy’s 36 ms HIC and 15 ms HIC was 6784
(see Data Acquisition Explanations). The passenger’s HIC was recalculated from 0 to 105
milliseconds to exclude the anomalous spike and resulted in a 36 ms HIC of 1047 and a 15 ms
HIC of 767. The subject vehicle right front passenger dummy’s chest maximum resultant
acceleration with three (3) milliseconds minimum duration was 67.5 g. The subject vehicle
right front passenger dummy’s chest deflection was 29 mm. The subject vehicle’s right front
passenger dummy’s left and right femur forces were 9781 N and 7031 N, respectively. The
passenger dummy’s neck injury calculations were as follows: NTF, 0.50; NTE, 1.07; NCF, 0.22;
NCE, 1.08.
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Data Acquisition Explanation

The motion picture film impact event strobes fired 12 ms after the impact’s first contact.

The driver’s right lower tibia moment about Y-axis load cell, ANRYMI, exceeded the
data channel’s full scale from approximately 43 to 55 ms. This affected the driver’s right

lower tibia index calculation.

The driver’s right lower tibia Z-axis force load cell, ANRZF1, exceeded the data
channel’s full scale from approximately 40 to 42 ms. This affected the driver’s night upper

and lower tibia index calculations.

The right front passenger’s head X-axis accelerometer, HEDXG?2, exceeded the data
channel’s full scale at approximately 108 ms. This affected the right front passenger’s head

resultant acceleration and HIC calculations.

The right front passenger’s neck Z-axis force load cell, NEKZF2, had a questionable data
spike at approximately 145 milliseconds (the time of the negative peak).

The engine bottom X-axis accelerometer, ENGXG2, lost data after approximately 70 ms.

The following moving deformable barrier force load cells did not return to zero after
impact:
Al X-axis force, BA1XF
Al Y-axis force, BAIYF
Al Z-axis force, BA1ZF
D2 X-axis force, BD2XF
D4 X-axis force, BDAXF
D4 Y-axis force, BD4YF
D4 Z-axis force, BD4ZF
H1 X-axis force, BH1XF

H2 X-axis force, BH2XF
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I1 X-axis force, BI1XF
K1 X-axis force, BK1XF
K1 Y-axis force, KIYF
K1 Z-axis force, BK1ZF

The moving deformable barrier G3 Y-axis force load cell, BG3YF, lost data after

approximately 155 ms.

The moving deformable barrier YAW gyroscope, VCGZV]1, recorded intermittent data
spikes that exceeded the data channel’s full scale.
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Table 1 Crash Test Summary

Test type: Full Front Centerline to Centerline
Test date: 01/30/01

Test time: 1330

Ambient temperature: 6° C

Target vehicle: 1996 Dodge Neon

Target vehicle test weight: 1382.4 kg

Bullet vehicle: Moving Deformable Barrier
Bullet vehicle test weight: 2050.4 kg

Impact angle-! 0°

Impact velocity:? Target vehicle = 57.1 kph

Bullet vehicle = 58.0 kph

Target vehicle’s maximum static crush: 812 mm

Target vehicle dummies: Driver #090 Passenger #416
Type: 572E (50% male) 5720 (5% female)
Location: Left front Right front
Restraint: 3-point unibelt/airbag 3-point unibelt/airbag
Total number of data channels: 27 18
Number of cameras:

High-speed 10

Real-time 1

! With respect to tow track centerline.
2 Speed trap measurement (x .08 kph accuracy)
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Vehicle manufacturer:
Make/model:

VIN:

Model year:

Body style:

Color:

Engine data:
Type:
Cylinders:
Displacement:

Transmission data:

Date vehicle received:

Odometer reading:

Dealer's name and address:

Accessories:

Power steering Yes
Power brakes Yes
Power seats No

Power windows No

Tinted glass Yes
Radio Yes
Clock Yes
Other None

Certification data from vehicle's label:

Vehicle manufactured by:
Date of manufacture:
VIN:

GVWR:
GAWR: Front;

Rear:

Chrysler Corporation

Plymouth/Neon
3P3ES47C9TT207

ot A i

o]

-1
[e]
el
(9]

1996
4-door
Green

Transverse
4
2.0 liters

3 Speed, __Manual, X Automatic,

XFWD, _ RWD, _4WD

1/22/01
125927
N/A

Automatic transmission Yes
Automatic speed control No
Tilting steering wheel No
Telescoping steering wheel No
Air conditioning Yes
Anti-skid brake N/A
Rear window defroster Yes
Power door locks No
Chrysler Corporation

09/95

3P3ES47C9TT207033

3490 1bs. (1584 kg.)
1954 1bs. ( 887 kg)
1611 Ibs. ( 731 kg.)
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Table 2 Tarset Test Vehicle Information, Cont'd.

Tires on vehiclie (mft., line, size):

Tire pressure with maximum
capacity vehicle load:

Spare tire (mft., line, s1ze):

Type of seats:

Type of front seat backs:
Maximum width:

Wheelbase:

R. F. Michelin, X Radial/Pius, Front;
Goodyear Eagle GA, Rear
P185/65R14

(240 kPa)

oy

(303 kPa)

Front:
Rear:

35 psi
44 psi
No spare

Front: Bucket
Middie: Bucket
Rear: Bench

Manually adjustable

Location of "Recommended Tire Pressure" label:

The label was located on the driver door.

Data from vehicle's "Recommended Tire Pressure” label:

Recommended tire size:

Recommended cold
tire pressure:

Seating capacity:

Vehicle capacity weight:
Luggage weight:

Test vehicle attitude:

Delivered attitude: LF 658 mm;
LF 633 mm;
LF 709 mm;

Pre-test attitude:

Post-test attitude;

P165/80R13
Front: 32 psi
Rear: 32 psi
Front: 2
Middle: O
Rear: 3
Total: 5

865 1Ibs. (392 kg)
1151bs. (53 kg)

RF 662 mm; LR 680 mm;
RF 638 mm; LR 621 mm;
RF 780 mm; LR 618 mm;
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Table 2 Target Test Vehicle Information, Cont'd.

Delivered Weight:

Right Front: 366.0 kg Right Rear: 201.0 kg
Left Front: 383.0 kg Left Rear: 204.0 kg
Total Front Weight: 749.0 kg (64.9% of total vehicle weight)
Total Rear Weight: 405.0 kg (35.1% of total vehicle weight)

Total Delivered Weight:  1154.0 kg

Target test weight:'
Front: 810.5 kg.
Rear: 571.0kg.
Total: 1381.5 kg.

Weight of test vehicle with required dummies and 105.0 kg cargo weight:

Right front 399.6 kg Right rear 2754 kg
Left front 416.4 kg Left rear 291.0 kg
Total front weight 816.0 kg (59.0% of total vehicle weight)
Total rear weight 566.4 kg (41.0% of total vehicle weight)
Total test weight 1382.4 kg

Weight of ballast secured in cargo area: 0 kg

Components removed to meet target test weight: Bumper skin, muffler, rear door glass and
skin, taillights, trunk seal, 5.5 gallons of
water from tank

CG rearward of front wheel centerline: 1082 mm

'Provided by VRTC to match a previous test.
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Table 3 Moving Deformable Barrier Information

Target test weight = 2050.5 kg (Based on the test weight of the Plymouth Neon)

Weight of test vehicle

Right front 620.6 kg Right rear 413.8 kg
Left front 509.8 kg Left rear 506.2 kg
Total front weight 11304 kg (55.1% of total vehicle weight)
Total rear weight 920.0 kg (44.9% of total vehicle weight)
Total test weight 2050.4 kg

CG rearward of front wheel centerline: 1163 mm




Table 4 Post-Impact Data

Test number:
Date of test:
Time of test:
Type of test:
Impact angle:

Ambient temperature at impact area:

Impact velocity:
Target vehicle:

Moving barrier:
Distance from vehicle to vehicle:
Entering trap

Exiting trap

Intended impact point:

Actual impact point:

! Approximate from film analysis.

010130

01/30/01

1330

Full Frontal Centerline to Centerline
0°

6°C

57.1 kph
58.0 kph

(Specified range = 55.5 to 57.1 kph)

660 mm

51 mm

Centerline to centerline (0 mm offset)

-38 mm left offset’
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Figure 1 Impact Velocity Measurement System
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Figure 2 Target Vehicle Accelerometer Placement
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Figure 3 Moving Deformable Barrier Accelerometer Placement
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Section 3.0

Summary of FMVSS 208 Data
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Table 7 Target Vehicle Dummy Injury Criteria

Maximum Acceleration

Head
X Y Z R X
Driver -1354¢ -372g 477g 1421g -1046¢
Passenger 8028 ¢ -18.1g 342g 8028g  -818¢g
Maximum Femur Compressive Force
Left Femur Right Femur
Driver 8800 N 11805 N
Passenger 9781 N 7031 N
Head Injury Criteria®
36 ms HIC Timet, Time t,
Driver 1846 51.9 ms 76.6 ms

B W =

Passenger 6784 108.4 ms 109.0 ms

15msHIC Timet, Time ty
Driver 1560 59.0 ms 74.0 ms
Passenger™* 6784 108.4 ms 109.0 ms

Chest Maximum Resultant Acceleration’

Acceleration Time t; Time t,
Driver 1000 g 64.2 ms 67.2 ms
Passenger 675¢ 58.7 ms 61.8 ms

Maximum Chest Deflection

Driver 38 mm
Passenger 29 mm
See Data Acquisition Explanations

As defined in FMVSS No. 208
Defined as equal to or exceeding 0.003 sec. duration

Chest

Y Z
-164¢g 291 ¢
164g -251¢

Passenger HIC recalculated from 0 to 105 ms to exclude anomaly, results in a 36 ms HIC

of 1047 and a 15 ms HIC of 767.
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Table 7 Target Vehicle Dummy Injury Criteria, Cont’d.

Neck Injury Calcuylations (NIJ 12

NTF NTE NCF NCE
Driver 0.63 0.20 0.23 0.40
Passenger 0.50 1.07 0.22 1.08

Neck Ioad Cell Maximums®

Forces

+X -X +Y -Y +Z -Z
Driver 12139 N 2186 N 2133 N -316.6 N 3761.0 N -9296 N
Passenger 6426 N 4951 N 2338N -170.0 N 2450.0 N -1525.0 N

Moments’

+X -X +Y -Y +Z -Z
Driver 26.8 Nm -322 Nm 732 Nm 412 Nm 267 Nm -1.8 Nm
Passenger 39 Nm -12.8 Nm 35.1 Nm -54.8 Nm 11.4 Nm -12.8 Nm

Calculated Neck Y-Axis Moment Occipital Condyle®

+Y <Y
Driver 55.1 Nm -37.4 Nm
Passenger 27.2 Nm -61.9 Nm
Tibia Index
Upper left Lower left Upper right Lower right
Driver 1.71 1.78 2.34! 2.66'

! See Data Acquisition Explanations
? As defined in FMVSS No. 208
* See Report Sign Convention in Appendix D
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Table 8 Target Vehicle Post-Impact Dummy/Vehicle Data

Visible Dummy Contact Points:

Head
Chest
Abdomen
Left knee

Right knee

Door opening:

Front

Rear

Seat movement:

Front

Rear

Glazing damage:

Other notable impact effects:

Driver
Airbag/headrest
Airbag

No

Instrument panel

Instrument panel

Left
Tools required

Tools required

Seat back failure

None

None

Passenger

Airbag/headrest
Airbag

No

Instrument panel

Instrument panel

Right
Tools required

Tools required

Seat shift
None

None

The entire windshield was cracked

None




Section 4.0

Vehicle, Occupant, and Camera Measurements
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Target Vehicle Dummy Kinematic Summary

Driver Dummy

Upon impact, the driver dummy translated forward on the seat impacting both knees into the
instrument panel as the dummy’s torso was restrained by the seat belt. The dummy's head
rotated forward into the airbag as the dummy’s head and chest impacted the airbag. The
dummy’s head and upper torso rotated rearward as the dummy rebounded into the seat back and
the dummy’s head rebounded into the head restraint posts. The driver dummy came to rest

seated in the driver's seat.

Right Front Passenger Dummy

Upon impact, the passenger dummy translated forward on the seat impacting both knees
mto the instrument panel as the dummy’s torso was restramned by the seat belt. The dummy’s
head and chest impacted the airbag. The dummy’s head and upper torso rotated rearward as the
dummy rebounded into the seat back. The dummy’s head contacted the head restraint. The

passenger dummy came to rest seated in the passenger’s seat.
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Figure 4 Target Vehicle Dummy Measurement Locations for Front Seat Occuparnts
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Table 9 Target Vehicle Dummy Measurement Data for Front Seat Occupants

Driver Passenger
Designation Type of Measurement (Serial #090) (Serial #416)
WA Windshield angle 27.3° N/A
SWA Steering wheel angle 67.4° NA
SCA Steering column angle 22.6° NA
SA Seat back angle 20.9° 17.9°
HZ’ Head to roof 207 mm 230 mm
HH Head to header 334 mm 283 mm
HW Head to wandshield 587 mm 597 mm
HR Head to side header 227 mm 262 mm
NR Nose to nm 354 mm NA
NA Nose to nm angle 13.5° NA
CD Chest to dash 516 mm 340 mm
Cs Steering wheel to chest 283 mm NA
RA Rim to abdomen 165 mm NA
KDL Left knee to dash 142 mm 95 mm
KDR Right knee to dash 120 mm 97 mm
KDA Outboard knee to dash angle 29.0° 32.9°
PA Pelvic angle 25.0° 20.1°
TA Tibial angle 42.9° 58.6°
KK Knee to knee 320 mm 240 mm
ST Striker to head 510 mm 504 mm
Striker to head angle -85.4° -67.1°
SK Striker to knee 556 mm 641 mm
Striker to knee angle -32° -2.0°
SH Striker to H-point 227 mm 333 mm
Striker to H-point angle 28.2° 15.3°
SHY Striker to H-point (Y dir.) 212 mm 255
HS Head to side window 294 mm 332 mm
HD H-point to door 112 mm 148 mm
AD Arm to door 99 mm 80 mm

The seat back angle (SA®) is measured relative to vertical, all other angles are measured relative to
horizontal.

' A negative angle mdicates the measurement point was above the striker.
* Passenger’s measurement was taken to the visor.




INBOARD ANCHORAGE

Figure 5 Tareet Vehicle Seat Belt Positioning Data
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Figure 6 Target Vehicle Crush with Bumper
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NOTES: L is pre-test length of contact surface.
C1 through C6 are spaced equally apart.
CL is vehicle centerline.

Vehicle: 1996 Plymouth Neon

Pre-test Post-test
L. 1524 mm
Cl 4346 mm 3750 mm
C2 4500 mm 3735 mm
C3 4570 mm 3745 mm
C4 4570 mm 3787 mm
C5 4495 mm 3778 mm
Cé6 4347 mm 3723 mm
CL 4560 mm 3748 mm
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NOTES:

Vehicle:

Figure 7 Target Vehicle Crush without Bumper
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L is pre-test length of contact surface.
C1 through C6 are spaced equally apart.
CL is vehicle centerline.
1996 Plymouth Neon
Pre-test* Post-test* Crush*
L 1524 mm
Cl1 4253 mm 3690 mm 563 mm
C2 447 mm 3698 mm 709 mm
C3 4460 mm 3700 mm 760 mm
C4 4460 mm 3735 mm 725 mm
C5 4402 mm 3722 mm 680 mm
Cé6 4254 mm 3733 mm 521 mm
CL 4450 mm 3695 mm 755 mm

* Measurements were taken from the bumper beam.
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Fioure 8 Target Vehicle Pre-test and Post-test Measurement Points
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Table 10 Target Vehicle Measurements

Vehicle Make/Model: Plymouth Neon
Test Number: 010130

No. Type of measurement Pre-test Post-test __Difference
X1 Total length of vehicle at centerline 4560 mm 3748 mm 812 mm
X2 Rear surface of vehicle to front of engine block 4140 mm 3585 mm 555 mm
X3  Rear surface of vehicle to firewall 3650 mm 3140 mm 510 mm
X4  Rear surface of vehicle to

upper leading edge of right door 3154 mm 3105 mm 49 mm
XS Rear surface of vehicle to

upper leading edge of left door 3155 mm 3035 mm 120 mm
X6 Rear surface of vehicle to

lower leading edge of right door 32060 mm 3154 mm 52 mm
X7 Rear surface of vehicle to

lower leading edge of left door 3214 mm 3090 mm 124 mm
X8 Rear surface of vehicle to

upper trailing edge of nght door 2182 mm 2212 mm -30 mm
X9 Rear surface of vehicle to

upper trailing edge of left door 2186 mm 2075 mm 11l mm
X10 Rear surface of vehicle to

lower traihng edge of right door 2181 mm 2156 mm 25 mm
X11 Rear surface of vehicle to

lower trailing edge of left door 2195 mm 2070 mm 125 mm
X12 Rear surface of vehicle to

bottom of "A" post on right side 3195 mm 3085 mm 110 mm
X13 Rear surface of vehicle to

bottom of "A" post on left side 3205 mm 3030 mm 175 mm
X14 Rear surface of vehicle to firewall - right side 3492 mm 3295 mm 197 mm
X15 Rear surface of vehicle to firewall - left side 348 mm 3202 mm 284 mm
X16 Rear surface of vehicle to steering wheel center 2747 mm 2583 mm 164 mm
X17 Center of steering column to "A" post 295 mm 230 mm 65 mm
X18 Center of steering column to headliner 421 mm 480 mm  -59 mm

X19 Rear surface of vehicle to right side of front bumper 4347 mm 3723 mm 624 mm
X20 Rear surface of vehicle to left side of front bumper 4346 mm 3750 mm 596 mm
X21 Length of engmne block 450 mm 450 mm 0 mm




Table 11 Target Vehicle Toe Pan Intrusion Measurements

Intrusion of toe pan at five locations for each front seat position."

Left Side
Pre-Test Post-Test Intrusion
X (mm) Y (mm) Z (mm) X (mm) Y (mm) Z (mm) X(mm) | Y (om) | Z(mm)
Point 1 825 N/A 200 748 N/A 160 77 | N/A 40
Point 2 1374 N/A 210 1300 N/A 152 74 | N/A 58
Point 3 855 N/A 210 841 N/A 160 14 | N/A 50
Point 4 1381 N/A 210 1065 N/A 150 316 | N/A 60
Point 5 1155 N/A 202 1070 N/A 150 85 | N/A 52
Right Side
Pre-Test Post-Test Intrusion
X (mm) Y (mm) Z (mm) X (mmy) Y (mm) Z (mm) Xmm) | Y(mm) | Z(mm)
Point 1 835 N/A 224 835 N/A 188 0 | N/A 36
Poimnt 2 1383 N/A 226 1250 N/A 260 133 | N/A -34
Point 3 1372 N/A 205 1290 N/A 205 82 | N/A 0
Point 4 840 N/A 160 835 N/A 145 5 | N/A 15
Point 5 1140 N/A 198 1112 N/A 105 28 | N/A 93
+X: Forward of reference point behind the driver and passenger seats.
+Y Left from vehicle longitudinal centerline.
+Z: Up from ground.
Toeboard Measurements'
Driver Passenger
2 4 \ / 2 3 \
. 0 o~ —»
\\\\ 5I’i \\\ 5,”1‘
° .
¢ o S |
1 3 1 4
N Rear _ Rear /

' The numbering order of the 5 points on each side 1s sumilar to the baseline test report (06/06/00)
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Freure 10 Camera Positions
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B
Table 13 Camera Information I
Camera Lens Speed Purpose of I
Number Location Type (mm) (fps) camera data
1 Panning Bolex 16 24 Vehicle dynamics
2 Right wide Photosonic 13 NA' Dummy kinematics
3 Impact ught right Photosonic 25 1015 Dummy kinematics
4 Left wide Photosonic 13 1020 Dummy kinematics
5 Impact tight left Photosonic 25 1020 Dummy kinematics
6 Overhead wide Photosonic 8.5 987 Vehicle crush
7 Overhead tight Photosonic 25 1022 Impact point
8 Driver medium tight Photosonic 25 997 Dummy kinematics
9 Onboard driver Photosonic 8 NA? Dummy kinematics
10 Passenger medium tight  Photosonic 25 995 Dummy kinematics
11 Onboard passenger Photosonic 8 NA? Dummy kinematics

! Film was lost during processing as a result of a processor machine breakdown.
2 Unable to measure speed due to no timing marks being recorded.
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Description Of Timing Marks On TRC High-Speed Film

All TRC high-speed cameras are equipped with red LEDs which put timing marks on the
right edge of the film. TRC uses a single timing generator to generate the timing for all
cameras. This allows the timing marks to be common to all cameras. The timing marks can
be used to measure camera speed (frames per second) or to locate a point in time before or
after the time-zero event.

The timing marks appear on the film as small red marks on the right edge of the film. Round
marks are left by the Photosonic and Stalex cameras while horizontal bars are left by the
Hycam, Locam, and Fastax II cameras.

The timing generator puts out a pulse for every millisecond plus it generates additional
pulses for hundredths and tenths of seconds. To explain this further, we can use an example
of a camera running at 1000 frames per second.

1. Every frame will have one LED appear in it. This indicates a millisecond pulse.

2. Every ten frames will have two LEDs appear in it. These indicate a millisecond pulse
plus a hundredth of a second pulse.

3. Every one hundred frames will have three LEDs appear in it. These indicate a
millisecond pulse, a hundredth of a second pulse, and a tenth of a second pulse.




Appendix A

Photographs
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Figure A-2 Post-Test Target Vehicle Froot View
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Figure A-3 Pre-Test Target Yehicle Froat with Barrier ¥iew

Figure A-4 Post-Test Target_"r't.-ldc'lt Front with Barrier YView




Figure A-6 Post-Test Target Yehicle Left Front Three-Quarter with Barrier Yiew
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Figure A-8 Pre-Test Target Vehicle Left Side with Barrier View

Figure A-9 Post-Test Target Vehicle Left Side with Barrier Yiew
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Figure A-11 Post-Test Target Yehicle Left Rear Three-COuarter Yiew




Figure A-13 Post-Test Target Vehick Rear View




Figure A-15 Post-Test Target Vehicle Right Rear Three-COuarter View




Figure A-16 Pre-Test Target Vehicle Right Side with Barmer View

Figure A-17 Post-Test Targel Vehicle Right Side with Barrier - View |
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Figure A=<19 Pre-Test Turget Yehicle Right Front Three-Quarter with Barrier View
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Figure A-H Post-Test Target Vehicle Right Front Three-Quarter with Barrier View
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Figure A-25 Post-Test Torget Vehicle Front Underbody View
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Figure A-27 Post-Test Target Vehicle Rear Underbody YView
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Figure A-M Pre-Test Target YVehicle Passenger Dummy throug|
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Figure A-31 Pre-Test Moving Deformabhe Barmier Front View

Flgure A-32 Post-Test Moving Deformeable Barder Front View




:
==
X
=

L
5

E

-]
- =]

L=
5

]

E
=
=]

1]
£
=
5
=
¥
-5
3z
.m

B

=

e







'&‘r' | = & ‘hﬂl 2 : ; ‘

E.E" H. 3 =
It ':m Fr
st sl T
(] I | Il Il 1Y ] - W I




Y
; F ’ ‘il
& I YRTC s

0IM3o
— PRE

-~

/ l..l-“w‘-"'

Figure A-3 Pre-Test Target Yehicle Driver Dummiy - View 2

Figure A-40 Pogt-Test Target Vehlcle Driver Dummy - View 2




Figure A-42 Post-Test Target Vehicle Diriver Dummy - View 3




Figure A=44 Post-Test Target Vehbcle Driver Dummy Head Contact - View 1
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Figure A-45 Post-Test Target Vehicke D

Figure A-46 Post-Test Target Vehicle Driver Dummy Knee Contact - View 1




Flgure A-47 Posi-Test Target Vehbele Driver Dummy Knee Contact - View
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Figure A-40 Post-Test Target Vehicke Passenger Dummy - View |




Flgure A-51 Post-Tesi Target Vehicle Passenger Dummy - View 2




Figure A-53 Post-Tes Target Vehicle Passenger Dummy - View 3




Figure A-55 Posi-Test Target Yehicle Passenger Dummy Head Contact - Yiew 1




Figure A-57 Post-Test Target Yehicle Passenger Dummy Head Contact - Yiew 3




Figure A-58 Post-Test Target Vehicle Passenger Dummy Knee Contact View
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Figure A-59 Target \hil.'lr.‘ Certification Label View




" Figure A-60 Target Vehiche Tire Pressure Lubel View
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Data Plots
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Appendix C

Dummy Certification Data




Pre-Test Calibration

Target Vehicle Driver Dummy S/N 045




TRANSPORTATION RESEARCH CENTER INC.
HYBRID III EXTERNAL DIMENSIONS

SNO90 25-JAN-01
TRC INC. TEST NO: 090C32ED1 572E SNO90 EXT.DIMENSION CAL32
o TEST PARAMETER  (DIMEN.)| SPECIFICATION | TEST RESULTS|
TZBEZ;EBN FOR CHEST CIRCUHFERENCE_Zgggl 429 -_Z;ZaHM | 432._i;___T
|LOCATION FOR WAIST CIRCUMFERENCE (BB)| 226 - 231 MK | 229. WM |
|CHEST CIRCUNFERENCE  (Y) | 970 -10o1 WM | 988. my |
|VAIST CIRCUMFERENCE  (2) | 836 - 866 M | 853. MM |
|CHEST DEPTH  (0) | 213 - 229 MM | 221. M |
|H-POINT HEIGHT  (C) | 84 - 89 MM |  86. MM |
|H-POINT FROM SEATBACK (D) | 135 - 140 M | 137. My |
|SKULL CAP TO BACKLINE  (H) | 41 - 46 WM |  43.m0 |
|TOTAL SITTING HEIGHT  (A) | 879 - 889 WM | 886. MM |
|THIGH CLEARANCE  (F) | 140 - 155 MM | 150. MM |
|BUTTOCK KNEE LENGTH  (K) | 579 - 605 MM | 597. M |
[BUTTOCK POPLITEAL LENGTH  (N) | 452 - 478 WM | 462, MM |
|POPLITEAL HEIGHT (L) | 420 - 455 MK | 437. bM |
|KNEE PIVOT HEIGHT (M) | 485 - 500 WM | 495. WM |
|FooT LenGTH  (B) | 252 - 267 WM | 259. MM |
|FOOT BREADTH (W) | 91 - 107 MM |  99. My |
[SHOULDER PIVOT FROM BACKLINE  (E) | 84 - o4 My | 86w |
|SHOULDER BREADTH (V) | 422 - 437 WM | 427. MM |
|SHOULDER PIVOT HEIGHT  (B) | 506 - 521 MM | 5l6. WM |
|ELBOW REST HEIGHT  (J) | 191 - 211 WM | 206. MM |
|SHODLDER-ELEOV LENGTH (1) | 330 - 345 W4 | 343. MM |
|BACK OF ELBOW TO WRIST PIVOT  (G) | 290 - 305 WM | 300. MM |

- Ak G A e e A A R e T e ek S e e e e A SN WS W e e el A EA A SR W R W e e AL S

572E SN090 EXT.DIMENSION CAL32

DUMMY MEETS. SPECIFICATIO
TECHNICIAN. ! g RUN NUMBER: 012501.0954




TRANSPORTATION RESEARCH CENTER INC.

HEAD DROP TEST

HYBRID III 50th 24-JAN-01
TRC INC. TEST NO: 090C32HD1 572E SN090 HEAD DRQOP CAL 32
| | I
I TEST PARAMETER | SPECIFICATION TEST RESULTS |
I I
| TEMPERATURE 18.9-25.6 DEG. C 21.7 DEG. C |
I
|RELATIVE HUMIDITY 10 - 70 % 23.0 %
PEAK RESULTANT ACCELERATION 225 - 275 G | 260.22 G
|
PEAK LATERAL ACCELERATION 15 G MAX | 1.80 G
I
IS ACCELERATION CURVE |
UNIMODAL? | YES | YES

T e e T W e e e e ek e A ML A A e T e s A Ak R T e e e AR L A R Y M e e e

TEST MEETS SPECIFICATIONS
TECHNICIANXE::x«}k;I:f:_7:,4;4%éé;*~ﬂﬂm RUN NUMBER: 012401.1729;1
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TRANSPORTATION RESEARCH CENTER INC.
HYBRID III 50th 24-JAN-01

NECK EXTENSION TEST - 6 CHANNEL TRANSDUCER

TRC INC. TEST NO: 090C32NE1 572E SN090 NECK EXT CAL32
| TEST PARAMETER | SPECIFICATION | TEST RESULTS |
| I
| TEMPERATURE 20.6 - 22.2 DEG. C 21.7 DEG. C |
|

RELATIVE HUMIDITY 10 - 70 % 23.0 % [
I

IMPACT VELOCITY 5.95 - 6.19 M/S 6.05 M/S |
| 10 MS | 17.20 - 21.20 G | 18.65 G |

PENDULUM = e imccmcr—cmmccccccccr e m—————

| 20 MS | 14.00 - 19.00 G | 15.86 G I

DECELERATION 3 —-=-mccemremcecccmcmmcccr e tmmeeme e se——————

| 30 MS | 11.00 - 16.00 G | 13.99 G |

I I I
|MAX PENDULUM G 22 G MAX | 19.02 G |
| I

MAX PENDULUM G ABOVE 30 MS 22 G MAX | 13.96 G |
DECELERATION-TIME CURVE | |
DECAY TIME TO 5 38 - 46 MS |  41.84 MS |
D PLANE [ Max | 81 - 106 DEG. | 101.49 DEG. [
ROTATION | TIME | 72 - 82 MS | 81.04 MS |
MOMENT ABOUT | MIN | -80.0/-52.9 NM | -70.66 NM |
QCCIPITAL = ~-ccmccmcricmc oo dmcccr—ec—mce—cm—c—a—c————a——
CONDYLE | TIME | 65 - 79 MS I 75.44 MS |

e e e A e AR S e Al A R Y T e AL AR N W N W T e el SN A AR R M W W e e A R R

ROTATION ANGLE-TIME CURVE | I I
DECAY TIME TO ZERO | 147 - 174 MS | 163.52 MS |

. A A U A e T e o s e Ak N e e e R LA N e T e SR SR R W G e e e AR N W e e e A e T e

NEGATIVE MOMENT-TIME CURVE | | |
DECAY TIME TO ZERO | 120 - 148 MS | 147.92 MS |

- ek ek AN . e e G = WA A e A AR e e e e S G Ay e e A R W TR W T A R AR MR e e

TEST MEETS SPECTFICATIONS
. -
TECHNICIANﬁjz:ugyééj::mm 24,4445é22;vw-m RUN NUMBER: 012401.1804;1
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TRANSPORTATION RESEARCH CENTER INC.
HYBRID III 50th 24-JAN-01

NECK FLEXION TEST - 6 CHANNEL TRANSDUCER

TRC INC. TEST NO: 090C32NF1 572E SNO90 NECK FLEXION CAL32
i TEST PARAMETER | SPECIFICATION | TEST RESULTS [
TEMPERATURE 20.6-22.2 DEG. C 21.7 DEG. C
RELATIVE HUMIDITY 10 = 70 % 23.0 %
IMPACT VELOCITY 6.89 - 7.13 M/S 6.99 M/S
| 10 MS | 22.50 - 27.50 G | 24.69 G |
PENDULUM = me;eeccccccecsmmcmececemdcecccceme— e eme—acac—— e
| | 20 MS | 17.60 - 22.60 G | 19.75 G |
DECELERATION  ~-cemmmececcec——ccmcmee;e<c——ccemmcm;om——— e mem o
| 30 MS | 12.50 - 18.50 G | 16.16 G |
I
MAX PENDULUM G 29 G MAX | 25.11 G |
| |
|[MAX PENDULUM G ABOVE 30 MS 29 G MAX i 16.12 G |
DECELERATION-TIME CURVE | |
DECAY TIME TO 5 G 34 - 42 MS | 38.48 MS |
| D PLANE | MAX | 64 - 78 DEG. | 73.03 DEG I
ROTATION | TIME | 57 - 64 MS | 62.96 MS |
MOMENT ABOUT | MAX | 88.2 - 108.5 NM | 93.43 NM |
OCCIPITAL = =cemmrc e imcmcceer—cmscccccc—mccc—————-
CONDYLE | TIME | 47 - 58 MS |  52.00 MS |
|ROTATION ANGLE-TIME CURVE | | |
|DECAY TIME TO ZERO | 113 - 128 MS | 120.08 MS |
|POSITIVE MOMENT-TIME CURVE | i |
|DECAY TIME TO ZERO | 97 - 107 MS | 100.96 MS |

TEST MEETS SPECIFICATIONS

Y
TECHNICIA;jzf\“AJ;jéx;MW ﬂkdfy \owm....  RUN NUMBER: 012401.1743;1
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TRANSPORTATION RESEARCH CENTER INC.

THORAX IMPACT TEST

HYBRID III 50th 24-JAN-01
TRC INC. TEST NO: 090C32TH1 572E SNO90 H.S.THORAX CAL32
| |
HIGH SPEED TEST |
............... |
TEST PARAMETER SPECIFICATION | TEST RESULTS
|
TEMPERATURE 20.6-22.2 DEG. C | 21.7 DEG. C
RELATIVE HUMIDITY 10 - 70 % 23.0 %
|
| PENDULUM VELOCITY 6.59 - 6.83 M/S 6.59 M/S
| |
MAXIMUM DEFLECTION | 63.5 - 72.6 MM 68.5 MM |
| |
MAXIMUM RESISTIVE FORCE | 5159 - 5894 N 5875. N |
I |
INTERNAL HYSTERESIS | 69% - 85% 72.4% )

TEST MEETS SPECIFICATIONS

a/“\
TECHNICIAN‘Etzbkﬁfkgiil,m_vzif/4£/£222;1—~“~ RUN NUMBER: 012401.1630;1
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Transportation Research Center Inc

Hybnd III Hip Range of Motion

Serial Number. 090L Date: 01/25/2001
Test Number: 090C32 Time: 07-19
Comments
TEST PARAMETER SPECIFICATION TEST RESULTS
Temperature 189 - 256 215 °C Pass
Humid1ty 10 - 70 15 % Pass
Moment at 30 deg <= 94 9 67 0 Nm Pass
Angle at 203 Nm 40 0 - 50 0 41 5 deg Pass
Average Velocity 50-100 7 5 deg/sec  Pass
Peak Moment 211 0 Nm at 41 7 deg
Moment About H-Point Peak Angle 41 7 deg at 211 0 Nm
240
180
Nm :
120
60
0
-15 0 15 degrees 30 45 60
Angular Velocity Max 8 2 deg/sec Min 6 9 deg/sec
12 00
9 00 : -
deg/sec - : :
6 00 7
300 -
0 00

15 0 15 30 15 50

degrees




Traniportation Research Center Inc

Hybrid III Hip Range of Motion
Serial Number- 090R Date: 01/25/2001
Test Number: 090C32 Time: 07 23
Comments:
TEST PARAMETER SPECIFICATION TEST RESULTS
Temperature 189 - 256 215 °C Pass
Humidity 10 - 70 15 % Pass
Moment at 30 deg <= 94,9 75 5 Nm Pass
Angle at 203 Nm 400 - 500 41 4 deg Pass
Average Velocity 50-100 7 5 deg/sec Pass
Peak Moment 211 0 Nm at 41 8 deg
Moment About H-Point Peak Angle 41 8 deg at 211 0 Nm
240
180 - - - - - . ; . -
Nm e
120
-15 0 15 degrees 30 45 60
Angular Velocity Max 8 2 deg/sec M1n 7 0 deg/sec
12 00
9 00 :
deg/sec - AaEs Pt
6 00
300 - - - -
0 00
-15 0 15 30 45 60

degrees




TRANSPORTATION RESEARCH CENTER INC.

TEFT VNEFE
Ll L NLL

HYBRID III 50th 25-JAN-01

TRC INC. TEST NO: 090C32LK1 572E SNO90 LEFT KNEE CAL 32
| TEST PARAMETER | SPECIFICATION | TEST RESULTS |
| I I
| TEMPERATURE | 18.9-25.6 DEG. C | 21.7 DEG. C |
I I | I
|RELATIVE HUMIDITY | 10 - 70 % |  15.0 % |
| l

| PROBE VELOCITY | 2.07 - 2.13 M/s | 2.10 M/8 |
I | b !
|PEAK KNEE IMPACT FORCE 1 4715 ~ 5782 N | 5672.0 N |

L g
« I
o>

KG PENDULUM I | I

TEST MEETS SPECIFICATIONS
/"‘q
TECHNICIAN ?I\\$\;;j&:;, ?’/ébggéé;:w~ﬁ_*. RUN NUMBER: 012501.0944;1




SW 9GS 882 Li¥ 8- 'SHOSZ @80 6 STT ©ivd HY3d 8@3 SSY1)  HY HALI4 IXN3Id  TINNGHI
{(1-01 X SH)  3MIL

Bea P8l 831 avi aci eal @28 a9 a+ Be %] @@@m
B

)

. . . o

m

—

. . . . m

=

. . . . L e B

=

. . =
- . . . . . . . u - . . Imm
. . . « . . P . J&NW
1'4%60 105210  ¥39UNN NNY Z€ 190 JINA 1437 BGANS 32LS PA1C£2069  ¥3QUAN 1S3 Yl bS]

{ ON3d 93X S) NOITLUd313330 WATINANId
NO1Lbd91193 33NN 1437 111 OINEAH 3-2LS 1d¥d




B ——

135 8 8 N ZZ §2- 'SH 98 2 @8 N £0 7L9C ULyUQ »v3d B@5 S5S873 HD H3LTIA4 4XN3d  13INKEHID
(71-91 ¥ SHY  3JHIL
pad A8l 291 arl A pal 08 a9 a¥ A B @NWT.
& I
. . . |
-
. o
=
o
. - —IJ
. . . >
=
. ™
. . . . . . . . . . —i G
1'4$60 1BSZi0  ¥3GUNN NNY ¢ PD JANN 1437 96ANS ICLS 1A1Z£2066 ¥38UNN L1931 J¥l 5L
{ ON3d 39X S} 32404 UNINAN3d
NOT1gd81680 F3INX 1437 111 JIY8AH IF-2LS 1dbd




TRANSPORTATION RESEARCH CENTER INC.

HYBRID III 50th 25~JAN-01

TRC INC. TEST NO: 090C32RK1 572E SN0O90 RIGHT KNEE CAL 32
| TEST PARAMETER | SPECIFICATION | TEST RESULTS |
I |

TEMPERATURE 18.9-25.6 DEG. C | 21.7 DEG. C |

RELATIVE HUMIDITY 10 - 70 % |  15.0 % [

|

PROBE VELOCITY 2.07 - 2.13 M/S | 2.09 M/S |

| |

PEAK KNEE IMPACT FORCE 4715 - 5782 N | 5695.3 N |

5.0 KG PENDULUM | [

e A ik A e AR e e e e W N e b A N e e U T s R TR e e R W e e MR e e el R N e e e BB e S

TEST MEETS SPECIFICATIONS

s o~
TECHNICIAN;:IZBLiji:,_ 'zil,éb¢§2;aﬂ~w» RUN NUMBER: 012501.0951;1
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Pre-Test Calibration

Target Vehicle Passenger Dummy S/N 416




TRANSPORTATION RESEARCH CENTER INC.
HYBRID [l SMALL FEMALE EXTERNAL DIMENSIONS
SN: 416 MFG:FISS

DATE: 26-Jan-01

TRCINC. TEST NO: 416CSED 5720 SN416EXT. DIMENSION CALO08
TEST PARAMETER DIMEN. | SPECIFICATION | TEST RESULTS
Total Sitting Height A 7747-8001 MM 789.94 MM
Shoulder Pivot Height B 4318-4572 MM 4445 MM
Hip Pivot Height C 813-863 MM 83.862 MM
Hip Pivot from Backline D 1448-1498 MM 14478 MM
Shoulder Pivot from Backline E 686-838 MM 7366 MM
Thigh Clearance F 1194-1346 MM 129 54 MM
Back of Elbow to Wrist Pivot G 2439-2591 MM 248 92 MM
Head Back from Backline H 407-457 MM 4318 MM
Shoulder to Elbow Length I 276 8-2972 MM 28702 MM
Elbow Rest Height J 1828-2032 MM 193.04 MM
Buttock to Knee Length K 5207-5461 MM 530.86 MM
Popliteal Height L 3556-376 MM 37338 MM
Knee to Floor Height M 3937-4191 MM 40386 MM
Buttock Popliteal Length N 414-4394 MM 43434 MM
Chest Depth 0 1753-1905 MM 18288 MM
Foot Length P 2185-2337 MM 2286 MM
Buttock to Knee Pivot Length R 4572 -4826 MM 47498 MM
Head Breadth S 1371-1473 MM 142.24 MM
Head Depth T 1778-188 MM 18542 MM
Hip Breadth U 2997-3149 MM 30226 MM
Shoulder Breadth A% 3505-3657 MM 358.14 MM
Foot Breadth W 788-94 MM 889 MM
Head Circumference X 5283-5487 MM 53594 MM
Chest Circumference with Jacket Y 8509-8813 MM 868.68 MM
Waist Circumference Z 7595-7899 MM 779.78 MM
Ref Location for Chest AA 2997-3099 MM 30226 MM
Circumference
Ref Location for Waist BB 160-1702 MM 167.64 MM
Circumference

DUMMY MEETS SPECIFICATION

TECHNICIAN:




TRANSPORTATION RESEARCH CENTER INC.

HEAD DROP TEST

HYBRID IIT SMALL FEMALE 25-JAN-01
TRC INC. TEST NO: 416C8HD2 572 0 SN416 HEAD DROP CAL 08
|
| TEST PARAMETER SPECIFICATION | TEST RESULTS
I I
| TEMPERATURE 18.9-25.6 DEG. C | 21.7 DEG. C
I
| RELATIVE HUMIDITY 10 - 70 % | 15.0 %
| I
PEAK RESULTANT ACCELERATION 250 - 300 G | 280.74 G |
I
PEAK LATERAL ACCELERATION 15 G MAX | -8.45 G |
I I
1S ACCELERATION CURVE | I
UNIMODAL? YES | YES |

TEST MEETS SPECIFICATIONS

TECHNICIAN,42222%:?i;?522é2?’ RUN NUMBER: 012501.1133;1
yr
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TRANSPORTATION RESEARCH CENTER INC.
HYBRID III SMALL FEMALE 25-JAN-01

NECK EXTENSION TEST - 6 CHANNEL TRANSDUCER

TRC INC. TEST NO: 416C8NE1 572 0 SN416 NECK EXT. CAL 08
| TEST PARAMETER | SPECIFICATION | TEST RESULTS |
I
TEMPERATURE 20.6 - 22.2 DEG. C 21.7 DEG. C |
I
RELATIVE HUMIDITY 10 - 70 % 15.0 % |
|
IMPACT VELOCITY 5.95 - 6.19 M/S 6.19 M/S I
| 10 M8s | 1.5 - 1.9 M/S | 1.79 M/8 |
INTEGRATED = =--=eee—ccsecacccecr—meacccacccm— o — e e m e — o
PENDULUM | 20 M8 | 3.1 - 3.9 M/S | 3.60 M/S |
VELOCITY = ===eere—ces—cc—ce e ee oo mcmmcm——m—mmmmcc o mmmm
| 30 MS | 4.6 - 5.6 M/S | 5.16 M/S |
PEAK D-PLANE | |
ROTATION | 99 - 114 DEG. | 106.29 DEG
PEAK MOMENT DURING I I
ROTATION INTERVAL | -53 / -65 NM | -55.69 NM

|NEGATIVE MOMENT DECAY TIME | |
|TO -10 NM LEVEL I 94 - 114 MS | 104.00 MS

TEST MEETS SPECIFICATIONS

TECHNICIAN 445:::;1<’jk;§22z915’ RUN NUMBER: 012501.1059;1
/ﬁgﬁﬂf e
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TRANSPORTATION RESEARCH CENTER INC.
HYBRID III SMALL FEMALE 25-JAN-01

NECK FLEXION TEST - 6 CHANNEL TRANSDUCER

TRC INC. TEST NO: 416C8NF1 572 0 SN416 NECK FLEX. CALOS
| TEST PARAMETER | SPECIFICATION | TEST RESULTS |
I l
TEMPERATURE | 20.6-22.2 DEG. C 21.7 DEG. C !
|
RELATIVE HUMIDITY | 10 - 70 % 15.0 % |
| |
IMPACT VELOCITY | 6.89 - 7.13 M/S 7.13 M/S |
| | 10 MS | 2.0 - 2.5 M/s | 2.47 M/S |
INTEGRATED = ———m e mmmmmm oo emm e mmmm oo
PENDULUM | 20MS | 4.0 - 5.0 M/s | 4.87 M/S |
VELOCITY = —--eomeicmmcecc e emmmmmccccmmmece—ec—co o m— ==
| 30 S| 5.8 - 7.0 M/S | 6.84 M/S |
PEAK D-PLANE
ROTATION 77 - 91 DEG. 79.71 DEG.
PEAK MOMENT DURING
ROTATIONAL INTERVAL 69 - 83 NM 78.99 NM
POSITIVE MOMENT DECAY TIME
TO 10 NM 80 - 100 MS 86.00 MS

TEST MEETS SPECIFICATIONS

TECHNICIAN i RUN NUMBER: 012501.1024;1
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TRANSPORTATION RESEARCH CENTER INC.

THORAX IMPACT TEST

HYBRID III SMALL FEMALE 26-JAN-01
TRC INC. TEST NO: 416C8TH6 572 0 SN416 THORAX CALOS
I
HIGH SPEED TEST
TEST PARAMETER | SPECIFICATION TEST RESULTS
TEMPERATURE 20.6-22.2 DEG. C 21.7 DEG. C
|
RELATIVE HUMIDITY | 10 - 70 % 14.0 %
i i
| PENDULUM VELOCITY | 6.59 - 6.83 M/S 6.59 M/S
I I
| MAXIMUM DEFLECTION | 50 - 58 MM 53.4 MM
I I
| PEAK RESISTIVE FORCE | 3900 - 4400 N 4343, N

|DURING DEFLECTION INTERVAL | I |

PEAK FORCE DURING <= 105% 104 %

18 MM TO 50 MM DEFLECTION

TEST MEETS SPECIFICATIONS

TECHNICIAN ) A RUN NUMBER: 012601.1518;2
/ 7
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TRANSPORTATION RESEARCH CENTER INC.,

TORSO FLEXION TEST

HYBRID III SMALL FEMALE

CAL DATE: 25-JAN-01

TRC, INC. TEST NO: 416C8TF1 572 O SN416 TORSO FLEX CAL 08
TEST PARAMETER SPECIFICATION | TEST RESULTS
TEMPERATURE 189-256DEG C |21 7DEG C
RELATIVE HUMIDITY 10-70% 15%
INITIAL ANGLE OF <=20 DEG
UNSUPPORRTED DUMMY REFERENCED | 3 DEG
TO VERTICAL
MAXIMUM FORCE AT 45 DEG
DURING 10 SECOND PERIOD 320-390N 347N
RETURN ANGLE +/- 8 DEG OF
INTIAL ANGLE | 9 DEG

TEST MEETS SPECIFICATIONS

TECHNICIAN b 19\40]4»{ L/A/ e




TRANSPORTATION RESEARCH CENTER INC.

LEFT KNEE IMPACT TEST

HYBRID III SMALL FEMALE 25-JAN-01
TRC INC. TEST NO: 416C81K1 572 0 SN416 LEFT KNEE CAL8S
| TEST PARAMETER | SPECIFICATION | TEST RESULTS |
| | I
| TEMPERATURE 18.9-25.6 DEG. C | 21.7 DEG. C |
I {
|RELATIVE HUMIDITY 10 - 70 % | 15.0 % |
| I |
| PROBE VELOCITY 2.07 - 2.13 M/S | 2.08 M/S [
I I |
| PEAK KNEE IMPACT FORCE 3450 - 4060 N | 3708.9 N |

[3.0 XG PENDULUM | I I

i Al e e A R S e e e e U R AN e e e e S D N e e A A T T T e Al AR

TEST MEETS SPECIFICATIONS

TECHNIcxéﬁz%%;éégfgjéég;zéi’ RUN NUMBER: 012501.1442;2
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TRANSPORTATION RESEARCH CENTER INC.

RIGHT KNEE IMPACT TEST

HYBRID III SMALL FEMALE 25-JAN-01
TRC INC. TEST NO: 416C8RK1 572 O SN416 R.KNEE CAL8
| TEST PARAMETER | SPECIFICATION | TEST RESULTS [

|

TEMPERATURE 18.9-25.6 DEG. C | 21.7 DEG. C
RELATIVE HUMIDITY 10 - 70 % 15.0 %
PROBE VELOCITY 2.07 - 2.13 M/§ 2.07 M/S
PEAK KNEE IMPACT FORCE 3450 - 4060 N | 3562.4 N
3.0 KG PENDULUM

- A . e e A SR T e e L AN S e W e A R S T T ke AR R R e e U S e

TEST MEETS SPECIFICATIONS

TECHNICIAN ’ RUN NUMBER: 012501.1400;1
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Appendix D

Miscellaneous Test Information

D-1




Report Sign Convention

1211 MARY5!

Vehicle
Accelerometers: +X: Forward

+Y: Rightward
+Z: Downward

Rate Gyro angular velocity:
+Y (Pitch): Nose up
+Z (Yaw): Nose right

Moving barrier face load cells (referenced to cart)lz

+X force: Rearward (compression)
+Y force: Left
+Z force: Up

Dummy
Potentiometers: +Chest longitudinal deflection: Outward
+ Chest lateral deflection: Rightward
Femur Load cells: +Z force: Tension
Neck load cells: +X force: Head rearward, chest forward
+Y force: Head leftward, chest rightward
+Z force: Head upward (tension on neck), chest downward
+X moment: Left ear rotating toward left shoulder
+Y moment: Chin rotating toward chest
+Z moment: Chin rotating toward left shoulder
Accelerometers: +X: Forward
+Y: Rightward
+Z: Downward

! Barrier face load cell sign convention does not match J211 sign convention: the sign
convention used in the baseline report 06/19/00 was repeated, so that X, Y, and Z forces
are all opposite of J211.




Tibia Load Cells-

Upper tibia loads:

Lower tibia loads:

Report Sign Convention, Cont’d.

+X moment:
+Y moment:

+Z force:

+X moment:
+Y moment:

J211 MARG95

Ankle leftward, hold knee in place
Ankle forward, bottom of knee clevis rearward

Ankle downward, knee upward
Ankle leftward, hold knee in place
Ankle forward, bottom of knee clevis rearward




Filtering Data

J211 MAR95
Load Cell Barrier Forces Class 60

Vehicle Structural Accelerations Class 60

Hybrid I Occupant

Head Accelerometer Class 1000
Neck Load Cell Force Class 1000
Neck Load Cell Moment Class 600

Chest Accelerometer Class 180
Chest Deflection Class 600
Femur Force Class 600

Stermum Accelerometer Class 180

Lower Leg Class 600

Hybrid I SID Occupant
Head Accelerometer Class 1000

Neck Load Cell Force Class 1000
Neck Load Cell Moment Class 600
Rib Accelerometer FIR 100!

Spine Accelerometer FIR100"
Pelvis Accelerometer FIR100"
Chest Deflection Class 600

! The FIR 100 filter procedure is defined in 49 CFR 571.214 (86.13.5) and 49 CFR
572.44 (d).




Target Vehicle Dummy Instrumentation Placement

Dummy Manufacturer and S/N: Alderson/090

Seating position: Driver

Orientation’

Mnemomic _ Location Axis  Manufacturer Model S/N (+ Sensing)
HEDXGI1 Head X Endevco 7264 J23802 Rearward
HEDYG1 Head Y Endevco 7264 134696 Leftward
HEDZG1 Head Z Endevco 7264 123942 Upward
NEKXF1 Neck X First Tech IF-205 197-FX  Head forward
NEKYF1 Neck Y First Tech IF-205 197-FY Head leftward
NEKZF1 Neck Z Furst Tech IF-205 197-FZ Head upward

(tension)
NEKXM1 Neck X Farst Tech IF-205 197-MX  Rught ear to

right shoulder
NEKYM1 Neck Y First Tech TF-205 197-MY  Chin to chest
NEKZM1 Neck Z First Tech IF-205 197-MZ  Chin to left
CSTXG1 Chest X Endevco 7264 124017 Forward
CSTYGI Chest Y Endevco 7264 123759 Leftward
CSTZG1 Chest Z Endevco 7264 J18664 Upward
PEVXGI1 Pelvis X Endevco 7264 136418 Rearward
PEVYG1 Pelvis Y Endevco 7264 J23913 Leftward
PEVZGI1 Pelvis Z Endevco 7264 J21963 Upward
CSTXD1 Chest X Servo 14CBI-2897 83672-14 outward
LFMF1 Femur Z GSE 2430 739 Tension
RFMF1 Femur z GSE 2430 760 Tension
TBLXM1 Tibia X Denton 1583 0614-MX Tibia left
TBLYMI Tibia Y Denton 1583 0614-MY Tibia rearward
ANLXM1 Tibia X Denton 3093 119-MX  Ankle right
ANLYMI1 Tiba Y Denton 3093 119-MY  Ankle

forward
ANLZF1 Tibia Z Denton 3093 119-FZ Ankle down
TBRXM1 Tibia X Denton 1583 0615-MX Tibia left

TBRYMI1 Tibia Y Denton 1583 0615-MY Tibia rearward




Target Vehicle Dummy Instrumentation Placement, Cont’d.

Dummy Manufacturer and S/N: Alderson/090

Seating position: Driver

Orientation’
Mnemonic Location Axis  Manuofacturer Model S/N + Sensin
ANRXM1 Tibia X Denton 3093 120-MX Ankle nght
ANRYMI Tiba Y Denton 3093 120-MY Ankle

forward
ANRZF1 Tibia V4 Denton 3093 120-FZ Ankle down

! This column describes transducer output as mounted and wired in the test location. See
Report Sign Convention sheet for description of data output as presented in the report:

channels were adjusted in post-acquisition data processing to conform to customer sign
convention.




Target Vehicle Dummy Instrumentation Placement

Dummy Manufacturer and S/N: First Technologies/416

Seating position: Passenger

Orientation'
Mnemonic____Location Axis Manufacturer _Model S/N (+ Sensing)
HEDXG2 Head X Endevco 7264 AAKC3 Rearward
HEDYG2 Head Y Endevco 7264 J35560 Leftward
HEDZG2 Head Z Endevco 7264 AAME2 Upward
NEKXF2 Neck X First Tech IF-205 199-FX Head forward
NEKYF2 Neck Y Farst Tech IF-205 199-FY Head leftward
NEKZF2 Neck Z First Tech IF-205 199-FZ Head upward

(tension)
NEKXM2 Neck X First Tech IF-205 199-MX Right ear to

right shoulder
NEKYM2 Neck Y Furst Tech IF-205 199-MY Chin to chest
NEKZM2 Neck Z First Tech IF-205 199-MZ Chun to left
CSTXG2 Chest X Entran EGE-73BQE0  98H12-F07 Forward
CSTYG2 Chest Y Entran EGE-73BQEO  98H12-FO8 Leftward
CSTZG2 Chest Z Entran EGE-73BQE0  98H12-F15 Upward
CSTXD2 Chest X Servo 14CB1-2897 416 Outward
PEVXG2 Pelvis X Endevco 7264 134843 Rearward
PEVYG2 Pelvis Y Entran EGE-73BQE0  98H12-F30 Leftward
PEVZG2 Pelvis Z Entran EGE-73BQE0  98H12-F06 Upward
LFMF2 Left femur Z GSE 2430 717 Tension
RFME2 Left femur Z GSE 2430 729 Tension

! This column describes transducer output as mounted and wired in the test location. See
Report Sign Convention sheet for description of data output as presented in the report:
channels were adjusted in post-acquisition data processing to conform to customer sign
convention.




Target Vehicle Instrumentation Placement

Orientation'
Number Location Axis Manufacturer  Model S/N (+ Sensing)
1 Left rear seat crossmember X Endevco 7264 130467 Forward
Y Endevco 7264 J27868 Leftward
Z Endevco 7264 J35551 Upward
2 Right rear seat crossmember X Endevco 7264 134490 Forward
Y Endevco 7264 J20218 Leftward
Z Endevco 7264 134525 Upward
Engine top X Endevco 7264 J30471 Forward
4  Engine bottom X Endevco 7264 J35051 Forward
Vehicle center of gravity X Endevco 7264 J36280  Forward
Y Endevco 7264 J36221 Leftward
Z Endevco 7264 136236 Upward
6  Instrument panel center X Endevco 7264 AN9D1  Forward
7  Rear Axle X Endevco 7264 J35750 Rearward
8  Vehicle rear center Z Endevco 7264 J36318 Upward

! This column describes transducer output as mounted and wired in the test location. See

Report Sign Convention sheet for description of data output as presented in the report:
channels were adjusted in post-acquisition data processing to conform to customer sign
convention.




Moving Deformable Barrier Instrumentation Placement

Onentation'
Number Location Axis  Manufacturer Model S/N (+ Sensing)

Endevco 7264 J31064 Forward
Endevco 7264 J30380 Rightward
Endevco 7264 132272 Upward
Endevco 7264 J35049 Rearward
Endevco 7264 A20F] Leftward
Humphrey = RG28 H19

Humphrey = RG28 Hl6

1 Vehicle center of gravity

2 Vehicle left rear frame

Vehicle pitch

N < < X N < X

4  Vebhicle yaw

! This column describes transducer output as mounted and wired in the test location. See
Report Sign Convention sheet for description of data output as presented in the report:
channels were adjusted in post-acquisition data processing to conform to customer sign
convention.




Barrier Face Load Cell Placement

FRONT VIEW
Al B1 C1 D1 E1 F1 |G1 H1 11 J1 K1
A2 B2 C2 D2 E2 F2 'GZ H2 12 J2 K2
1
| ‘ |
A3 B3 | c3 | p3 | E3 F3 ‘ G3 | H3 13 J3 K3
|
‘ , ;
A4 B4 | C4 | D4 E4 F4 G4 | H4 14 J4 K4
} i
|
i
Track C/L

44 1.OAD CELLS
4 ROWS
11 COLUMNS




Barrier Face Load Cell Description

Cable Orientation
Location Label Manufacturer Model (+ Sensing)
All Barrier Face X-axis -ZF Key Transducers 6244-02 Rearward
(compression)
All Barrier Face Y-axis -XF Key Transducers 6244-02 Right
All Barrier Face Z-axis -YF Key Transducers 6244-02 Up

! This column describes transducer output as mounted and wired in the test location. See

Sign Convention sheet for description of data output as presented in the report.
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