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assumes no liability for the report or use thereof. It is responsible for the facts and the accuracy of

the data presented herein. This report does not constitute a standard, specification, or regulation.

This publication is distributed by the U. S. Department of Transportation, National Highway
Traffic Safety Administration, in the interest of information exchange. The opinions, findings and
conclusions expressed in this publication are those of the author(s) and not necessarily those of the
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Purpose and Test Summary

This 30 mph flat frontal barrier impact test has the main objective to investigate both vehicle
and occupant dynamics during a flat frontal barrier test. A secondary objective is to gather

information on depowered airbags.

This test was conducted with a 1999 Toyota Tacoma that impacted a flat frontal barrier. The

test vehicle contained two instrumented Hybrid I 50th percentile adult male dummies.
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Frontal Barrier Impact Test Summary
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Test Procedure

This test was conducted per VRTC personnel’s instructions. Data was obtained relative to

FMVSS 208, “Occupant Crash Protection,” performance.

The test vehicle was instrumented with eight (8) accelerometers to measure longitudinal, lateral,
and vertical axis accelerations. The vehicle's specified impact velocity range was 47.5 to 49.1 kph.

The vehicle impacted a flat frontal barrier.

The test vehicle contained two (2) Hybrid III 50th percentile adult male anthropomorphic test
devices (dummies). The dummies were positioned in the front outboard designated seating

positions according to the FMVSS 208 laboratory seating procedure.

Both dummies were instrumented with head and chest accelerometers to measure longitudinal,
lateral, and vertical accelerations; chest deflection potentiometers; left and right femur load cells to

measure axial forces; and upper neck load cells to measure forces and moments.

The thirty-cight (38) data channels were digitally sampled at 12,500 samples per second and
processed per Sections 11.13 through 11.15 of the Laboratory Test Procedure.

The crash event was recorded by one (1) real-time panning motion picture camera and
fourteen (14) high-speed motion picture cameras. The pre-test and post-test conditions were

recorded by one (1) real-time motion picture camera.

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

vehicle data plots. Appendix C contains the dummy calibration information.




Test Results Summary

This flat frontal barrier test was conducted at TRC on March 5, 1999.

The test vehicle, a 1999 Toyota Tacoma, was equipped with airbags at the driver's and right
front passenger’s seating positions. The vehicle's test weight was 1505.4 kilograms. The vehicle's

impact speed was 48.0 kph. The vehicle's maximum static crush was 388 millimeters.

The driver’s 15-millisecond HIC was 177 and the 36-millisecond HIC was 301. The driver's
chest maximum resultant acceleration with three (3) milliseconds minimum duration was 43.7 g.
The driver’s chest deflection was 48.4 millimeters. The driver's left and right femur maximum

compressive forces were 8840 N and 5346 N, respectively.

The right front passenger’s 15-millisecond HIC was 174 and the 36-millisecond HIC was 219.
The right front passenger's chest maximum resultant acceleration with three (3) milliseconds
minimum duration was 35.6 g. The passenger’s chest deflection was 23.5 millimeters. The right
front passenger's left and right femur maximum compressive forces were 4959 N and 6372 N,

respectively.




Test type:
Test date:
Test time:

Ambient temperature
at impact area:

Vehicle year/make/
model/body style:

Vehicle test weight:
Impact angle':
Tmpact velocity’:

Primary:
Secondary:

Maximum static crush:

Average rebound:

Number of cameras:
Real-time:
High-speed:

Door opening data:
Left-front:
Right-front:

1 With respect to tow track centerline.

Table 1 Crash Test Summary

Frontal barrier impact
03/05/99

1134

22°C

1999/Toyota/Tacoma/Pickup Truck
1505.4 kg

0°

48.0 kph

48.0 kph

388 mm

76 mm

Easy
Easy

2 Speed trap measurement (+ .08 km/h accuracy)




Table 1 Crash Test Summary, Cont'd.

Dummies:

Type:

Location:
Restraint:
Number of data channels:
Front seat data:
Seat track failure:

Seat back failure:

Visible dummy contact points:

Head:
Chest:
Abdomen:
Left knee:
Right knee:

Driver #169

Hybrid Il 50™ percentile
adult male

Left front

Airbag

15

None

None

Airbag, Windshield
Airbag

None

Instrument panel

Instrument panel

2-5

Passenger #168

Hybrid III 50th percentile
adult male

Right front
Airbag
15

None

None

Airbag

Airbag

None
Instrument panel

Instrument panel




Vehicle year/make/
model/body style:

Color:

VIN:

Engine data:
Placement:

Cylinders:
Displacement:

Transmission data:
Final drive:
Date vehicle received:

Odometer reading:

Dealer’s name and address:

Accessories:
Power steering
Power brakes
Power seats
Power windows
Tinted glass
Radio

Clock

Power door locks

Table 2 Test Vehicle Information

1999/Toyota/Tacoma/Pickup Truck

Certification data from vehicle's label:

Vehicle manufactured by:

Date of manufacture:

VIN:

GVWR:

GAWR: Front:
Rear:

White
4TANLA42N4X2409956
Inline
4
2.4 liters
_5 speed, X manual, __ automatic, ___overdrive
_fwd, _ X rwd, ___4wd
N/A
158
N/A
Yes Automatic transmission No
Yes Automatic speed control No
No Tilting steering wheel No
No Telescoping steering wheel No
Yes Air conditioning Yes
Yes Anti-skid brake No
Yes Rear window defroster No
No Other: None
TABC Inc.
08/98
4TANLA42N4X2409956
1927.8 kg

998.0 kg
1134.0 kg




Table 2 Test Vehicle Information, Cont'd.

Size of tires on vehicle: P195/75R14
Spare tire: P195/75R14
Type of front seats: Bench, manually adjustable

Tire & capacity data from vehicle's label:
Recommended tire size: P195/75R14

Recommended cold tire pressure:
Front: 200 kPa
Rear: 241 kPa
Designated Seating Capacity:

Front 3
Rear 0
Total 3
Vehicle Cargo Weight: 136.1 kg

Test vehicle attitudes:

Delivered attitude: LF: 708 mm RF: 720 mm LR: 720 mm RR: 780 mm
Fully loaded attitude: LF: 681 mm RF: 690 mm LR: 718 mm RR: 730 mm
Pre-test attitude: LF: 695 mm RF: 699 mm LR: 715mm RR: 719 mm
Post-test attitude: LF: 670 mm RF: 705 mm LR: 718 mm RR: 740 mm




Table 2 Test Vehicle Information. Cont'd.

Weight of test vehicle as received (with maximum fluids):

Right front 343.8 kg Right rear 251.7 kg
Left front 362.0 kg Left rear 2654 kg
Total front weight 705.8 kg (57.7% of total vehicle weight)
Total rear weight 517.1 kg (42.3% of total vehicle weight)
Total delivered weight 12229 kg

Calculation of test vehicle's target test weight:

RCLW' = Rated Cargo and Luggage Weight
UDW = Unloaded Delivered Weight (1222.9 kg)
DSC? = Designated Seating Capacity (3)

RCLW! = 136.1kg
Target test weight = UDW + RCLW + (number of Hybrid III Dummies x 75.7 kg per dummy)
Target test weight = 12229 + 136.1 + 151.4 = 1510.4 kg

Weight of test vehicle with required dummies and 131.1 kg of cargo weight:

Right front 3833 kg Right rear 370.1 kg
Left front 368.3 kg Left rear 383.7 kg
Total front weight 751.6 kg (49.9% of total vehicle weight)
Total rear weight 753.8 kg (50.1% of total vehicle weight)
Total test weight 15054 kg (0.35% under target test weight)

Weight of ballast secured in vehicle: 39.5 kg steel plate in trunk
Components removed to meet target test weight: None
CG rearward of front wheel centerline: 1317.2 mm

Vehicle Wheelbase: 2630 mm

Cargo weight for multi-purpose passenger vehicles, trucks, and buses is the vehicle’s
calculated cargo and luggage weight or 136.1 kg, whichever is less.

The designated seating capacity is determined by counting the number of seat belts installed
in the vehicle.
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Test number:
Test date:
Test time:
Test type:
Impact angle:

Ambient temperature
at impact area:

Temperature in
occupant compartment:

Impact velocity:
Primary:
Secondary
Specified range:

Distance from vehicle to barrier:

Entering velocity trap:
Exiting velocity trap:

Test vehicle static crush:

Overall length of test vehicle:

Pre-test:
Post-test:
Total crush:

Average crush:

Table 3 Post-Impact Data

990305

03/05/99

1134

Frontal barrier impact

00

22°C

21°C

48.0 kph
48.0 kph
47.5 t0 49.1 kph

356 mm

51 mm

L: 4635 mm C: 4750 mm
L: 4311 mm C: 4362 mm
L: 324 mm C 388 mm

339 mm

Test vehicle rebound from flat barrier:

Distance from test vehicle to barrier:

Post-test:

Average rebound:

L: 85 mm C: N/Amm

76 mm

: 4638 mm
© 4332 mm

306 mm

67 mm




Figure 1 Impact Velocity Measurement System

The final vane clears the final emitter/receiver pair 51 millimeters before impact.

The vanes have 305-millimeter spacing.
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Figure 2 Accident Investigation Division Data for 30 mph Frontal Barrier Impact

Test date:

Vehicle year/make/
model/body style:

VIN:

Build date:

Test weight:
Vehicle wheelbase:
Maximum width:

Front overhang:

Collision Deformation

03/05/99

1999/Toyota/Tacoma/Pickup Truck

4TANL42N4X2409956
08/98
1505.4 kg
2630 mm
1640 mm
828 mm

Classification (CDC) Code: 12FDEW2

Crush depth
measurements:

Midpoint of damage:

Length of damaged
region:

Cl: 324 mm
C2: 380 mm
C3: 385 mm
C4: 384 mm
C5: 374 mm
C6: 306 mm

A

—— L/2—»— | /J2—>

i

-

IS S I B

C2 C3:C4 5

Y :

D:  Vehicle Longitudinal Centerline

L: 1525 mm
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Figure 3 Vehicle Accelerometer Placement
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Table 5 Dummy Injury Criteria

Maximum Acceleration

Head Chest
X Y Z R X Y Z
Driver -584 g 104g -354g 629¢g 451 ¢ -65¢g 98¢
Passenger 346g 282g 363g 450¢g 325 g 41¢g -184¢g

Maximum Femur Compressive Force

Left Femur Right Femur

Driver 8840 N 5346 N
Passenger 4959 N 6372 N

15-Millisecond Head Injury Criteria’

HIC Time t; Time t,
Driver 177 64.6 ms 79.6 ms
Passenger 174 67.7 ms 82.8 ms

36-Millisecond Head Injury Criteria'

HIC Time t Time t;
Driver 301 59.6 ms 95.6 ms
Passenger 219 59.7 ms 85.9 ms

Chest Maximum Resultant Acceleration®

Acceleration Timet; = Timet,
Driver 437¢g 63.2 ms 66.2 ms
Passenger 356¢g 72.9 ms 76.0 ms

Maximum Chest Deflection

Driver 48.4 mm
Passenger 23.5 mm

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

32




Dummy Kinematic Summary

Driver Dummy

Upon impact, the driver dummy translated forward on the seat impacting both knees into the
instrument panel. The dummy’s head and chest impacted the airbag. The top of the dummy’s head
impacted the windshield. The dummy rebounded rearward into the seat, and came to rest seated

upright in the driver’s seat.

Right Front Passenger Dummy

Upon impact, the passenger dummy translated forward on the seat impacting both knees into the
instrument panel. The dummy's head and chest impacted the airbag, and the dummy started to slide
under the airbag. The dummy’s torso rebounded rearward into the seat, the back of the dummy’s
head impacting the seatback below the headrest. The dummy came to rest with his knees impacting
the instrument panel and his buttocks on the leading (front) edge of the seat. He was leaning towards
the driver’s seat, with his shoulders touching the seat back and his back at approximately 45° to the
floor of the truck.
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Figure 4 Pre-test and Post-test Measurement Points
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Table 6 Impacted Vehicie Measurements

Vehicle year/make/model/body style: 1999/Toyota/Tacoma/Pickup Truck
Test Number: 990305

No. Type of measurement Pre-Test Post-Test Difference
X1 |[Total Length of Veh. at Centerline 4750 | 4362 388
X2 |Rear Surface of Veh. to Front of Engine Block 4220 | 4147 73
X3 [Rear Surface of Veh. to Firewall 3660 | 3652 8
X4 |Rear Surface of Veh. to Upper Leading Edge of Right Door | 3376 | 3357 19
X5 |Rear Surface of Veh. to Upper Leading Edge of Left Door | 3368 | 3356 12
X6 |Rear Surface of Veh. to Lower Leading Edge of Right Door | 3347 | 3352 -5
X7 |Rear Surface of Veh. to Lower Leading Edge of Left Door | 3341 | 3351 -10
X8 |Rear Surface of Veh. to Upper Trailing Edge of Right Door | 2311 | 2293 18
X9 |Rear Surface of Veh. to Upper Trailing Edge of Left Door 2304 | 2292 12
X10[Rear Surface of Veh. to Lower Trailing Edge of Right Door | 2308 | 2309 -1
X11|Rear Surface of Veh. to Lower Trailing Edge of Left Door | 2299 | 2309 -10
X12|Rear Surface of Veh. to Bottom of " A " Post on Right Side | 3375 | 3356 19
X13|Rear Surface of Veh. to Bottom of " A " Post on Left Side 3365 | 3357 8
X14|Rear Surface of Veh. to Firewall--Right Side 3648 | 3638 10
X15|Rear Surface of Vehicle to Firewall --Left Side 3640 | 3623 17
X16|Rear Surface of Veh. to Steering Wheel Center 2995 | 3038 -43
X17|Center of Steering Column to " A " Post 265 287 -22
X18|Center of Steering Column to Headliner 410 400 10
X19|Rear Surface of Veh. to Right Side of Front Bumper 4638 | 4332 306
X20[Rear Surface of Veh. to Left Side of Front Bumper 4635 | 4311 324
X21|Length of Engine Block 500 500 0




Figure 5 Vehicle Target Locations
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Figure 6 Dummy Measurement Locations for Front Seat Occupants
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Table 7 Dummy Measurement Data For Front Seat Occupants

Driver Passenger

Designation Type of Measurement (Serial #169) (Serial #168)
WA Windshield angle : 39.9° 39.9°
SWA Steering wheel angle 60.6° NA
SCA Steering column angle 29.4° NA
SA Seat back angle 20.4° 20.4°
HZ Head to roof 198 mm 187 mm
HH Head to header 411 mm 408 mm
HW Head to windshield 522 mm 532 mm
HR Head to side header 245 mm 252 mm
NR Nose to rim 435 mm N/A
NA Nose to rim angle 11.3° N/A
CDh Chest to dash 562 mm 539 mm
CS Steering wheel to chest 338 mm N/A
RA Rim to abdomen 198 mm N/A
KDL Left knee to dash 193 mm 182 mm
KDR Right knee to dash 206 mm 180 mm
KDA Outboard knee to dash angle 20.3° 23.8°
PA Pelvic angle 22.1° 20.3°
TA Tibial angle 38.3° 32.9°
KK Knee to knee 320 mm 275 mm
ST Striker to head 554 mm 567 mm

Striker 'to head angle -67.4° -66.9°
SK Striker to knee 716 mm 705 mm

Striker to knee angle -0.1° -1.4°
SH' Striker to H-point 369 mm 345 mm

Striker to H-point angle 20.5° 19.5°
SHY Striker to H-point (Y dir.) 209 mm 224 mm
HS Head to side window 310 mm 292 mm
HD H-point to door 185 mm 167 mm
AD Arm to door 97 mm 101 mm

The seat back angle (SA°) is measured relative to vertical, all other angles are measured relative
to horizontal.
! A negative angle indicates the measurement point was above the striker.
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Figure 7 Camera Positions
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Figure 7 Camera Positions, Cont'd.
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Appendix A

Photographs







Figure A-3 Pre-Test Left Side View
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Figure A4 Post-Test Left Side View
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Figure A-6 Post-Test Left Rear Three-Chuarter View
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Figure A-8 Post-Test Rear View
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Figure A-10 Post-Test Right Side View
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Figure A-12 Post-Test Right Front Three-Quarter View



Figure A-14 Post-Test Front Underbody View




Figore A-15 Pre-Test Rear Underbody View
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Figure A-16 Post-Test Rear Underbody View



Figure A-18 Post-Test Engine Compartment Yiew
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Figure A-21 Pre-Test Windshield/Airbag View

Figure A-12 Post-Test Windshield/Airbag View
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Figure A-26 Pmt—Tﬁt Passenger Dummy ‘I;'o-'indshicld View




Figure A-28 Post-Test Driver Dummy Position - View |



S o |
Figure A-30 Post-Test Driver Dummy Position - View 2



Figure A-31 Pre-Test Driver Dummy Position -View 3
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Figure A-32 Post-Test Driver Dummy Position - View 3



Figure A-33 Pre-Test Passenger Dummy Position - View |
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Figure A-34 Post-Test Passenger Dummy Position - View |



Figure A-35 Pre-Test Passenger Dummy Position - View 2
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Figure A-36 Posi-Test Passenger Dummy Position - View 2



Figure A-37 Pre-Test Pussenger Dummy Position - View 3

Figure A-38 Post-Test Passenger Dummy Position - View 3



Figure A-39 Post-Test Driver Dummy View

Figure A-40 Post-Test Driver Dummy Head Contact - View 1




Figure A-41 Post-Test Driver Dummy Head Contact - View 2

Figure A-42 Post-Test Driver Dummy Head Contact - View 3




Figure A-43 Post-Test Driver Dummy Knee Contact - View |

Figure A-44 Post-Test Driver Dummy Knee Contact - View 2







Figure A-48 Post-Test Passenger Dummy Head Contact - View 2




Figure A-50 Post-Test Passenger Dummy Knee Contact View




Figure A-52 Pre-Test Ballast Location View
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Figure .3;;53 Pre-Test Vehicle Certification/Tire Load Label View



Figure A-54 lmpact Event
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Appendix C

Dummy Certification




Pre-Test Dummy Certification

Driver Dummy S/N 169




TRANSPORTATION RESEARCH CENTER INC.

HEAD DROP TEST

HYBRID III 50th 03-MAR-99
TRC INC. TEST NO: 169C6HD1 572E SN169 HEAD DROP CAL 06
| I | |
I TEST PARAMETER | SPECIFICATION | TEST RESULIS |
I I |
| TEMPERATURE | 18.9-25.6 DEG. C 21.1 DEG. C |
|
| RELATIVE HUMIDITY | 10 - 70 % 22.0 % |
I
| PEAK RESULTANT ACCELERATION| 225 - 275 G 250.14 G
I
| PEAK LATERAL ACCELERATION | 15 G MAX I 1.66 G

I
|IS ACCELERATION CURVE | |
| UNIMODAL? | YES | YES

TEST MEETS SPECIFICATIONS

\ -
TECHNICIAN & 0. UN RUN NUMBER: 030399.1014;1
.
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TRANSPORTATION RESEARCH CENTER INC.
HYBRID IITI 50th 03-MAR-99

NECK FLEXION TEST - 6 CHANNEL TRANSDUCER

TRC INC. TEST NO: 169C6NF1 572E SN169 NECK FLEXION CAL6
| TEST PARAMETER | SPECIFICATION | TEST RESULTS |
| |
TEMPERATURE | 20.6-22.2 DEG. C | 21.1 DEG. C
| |
RELATIVE HUMIDITY | 10 - 70 % | 22.0 %
| |
IMPACT VELOCITY | 6.89 - 7.13 M/s | 6.93 M/S
| 10 MS | 22.50 - 27.50 G | 24.22 G 1
PENDULUM  ====m====-e=--emmmm———— o ———m—mm—-oo-——o—-sooos _—
| 20 ¥MS | 17.60 - 22.60 G | 20.62 G l
DECELERATION =-=-=m-—==--=eemmmmm=—eoe——————eoomoo———————ooo oo
| 30 MS | 12.50 - 18.50 G | 15.18 G |
[ |
|MAX PENDULUM G 29 G MAX | 24.78 G |
. | I
MAX PENDULUM G ABOVE 30 MS 29 G MAX | 15.14 G |
DECELERATION-TIME CURVE | i
DECAY TIME TO 5 G 34 - 42 MS |  40.00 MS i
D PLANE | MAX | 64 - 78 DEG. |  71.43 DEG |
ROTATION | TIME | 57 - 64 MS |  61.60 MS |
| MOMENT ABOUT | MAX | 88.2 - 108.5 NM | 92.55 NM |
OCCIPITAL  m==em===m==m=mme—ccm——————soo—eooo——so—o—oo—oooooos
CONDYLE | TIME | 47 - 58 MS |  53.44 MS |

___-..--___—_..—--—_——_-_--__-..._-..--.._.._—..-_...-_—_——_—-..—_—-___..___.______

ROTATION ANGLE-TIME CURVE | | I
DECAY TIME TO ZERO | 113 - 128 MS | 118.00 MS ]
| POSITIVE MOMENT-TIME CURVE | | |
IDECAY TIME TO ZERO l 97 - 107 Ms | 105.60 MS |

TEST MEETS SPECIFICATIONS
TECHNICIAN_ %4 Z?ﬂ{/i AT 2> RUN NUMBER: 030399.1052;1
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TRANSPORTATION RESEARCH CENTER INC.
HYBRID III 50th 03-MAR-99

NECK EXTENSION TEST - 6 CHANNEL TRANSDUCER

TRC INC. TEST NO: 169C6NEL 572F SN 169 NECK EXT CAL6
| TEST PARAMETER | SPECIFICATION | TEST RESULTS I
|

TEMPERATURE 20.6 - 22.2 DEG. C 21.1 DEG. C |

|

RELATIVE HUMIDITY 10 - 70 % 22.0 % |

|

IMPACT VELOCITY 5.95 - 6.19 M/S 6.00 M/S |

| 10 Ms | 17.20 - 21.20 G | 18.52 G |

PENDULUM  ====-—--m--eem—mmmmme—ce—e—e—mo——sc——ssssoooooonos

| 20 MS | 14.00 - 19.00 G | 17.40G |

DECELERATION ==-—-m—e-smmmmmm—c— oo oo — o ———mmo—o— oo ——eo— oo

| 30 ¥MS | 11.00 - 16.00 G | 14.19G |

I I I

MAX PENDULUM G I 22 G MAX | 18.65 G [

| I

MAX PENDULUM G ABOVE 30 MS | 22 G MAX |  14.13 G |

| DECELERATION-TIME CURVE | | I
|DECAY TIME TO 5 G | 38 - 46 MS |  41.04 MS |
| D PLANE | Max | 81 - 106 DEG. |  98.30 DEG. |
| __________________________________________________
| ROTATION | TIME | 72 - 82 MS | 78.88 MS |
| MOMENT ABOUT | MIN | -80.0/-52.9 NM | -67.31 NM |
| OCCIPITAL =============m=e==oooo———oo——soosooosso--ososoosoos
| CONDYLE | TIME | 65 - 79 MS | 71.84 MS |

|ROTATION ANGLE-TIME CURVE | | |
|DECAY TIME TO ZERO | 147 - 174 uS | 158.08 MS |

|NEGATIVE MOMENT-TIME CURVE | | |
|DECAY TIME TO ZERO | 120 -~ 148 MS | 147.52 MS

TEST MEETS SPECIFICATIONS
TECANICIAN £ 20t (i N RUN NUMBER: 030399.1223;1
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TRANSPORTATION RESEARCH CENTER INC.
THORAX IMPACT TEST
HYBRID III 50th 04-MAR-99

TRC INC. TEST NO: 169C6TH1 572E SN169 H.S.THORAX CALO6

- -

|
|
I
I
| TEMPERATURE 20.6-22.2 DEG. C 21.1 DEG. € |
| |
|RELATIVE HUMIDITY | 10 - 70 % | 22.0 %
|
| PENDULUM VELOCITY 6.59 - 6.83 M/s | 6.59 M/S
|
| MAXTHUM DEFLECTION 63.5 - 72.6 MM 66.2 MM l
I
|[MAXIMUM RESISTIVE FORCE 5159 - 5894 N 5489. N |
|
| INTERNAL HYSTERESIS 69% - 85% 73.7%

TEST MEETS SPECIFICATIONS .

TECHNICIAN ﬁ/
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TRANSPORTATION RESEARCH CENTER INC.

RIGHT HIP JOINT FEMUR FLEXION TEST

HYBRID III PART 572E

03-HAR-99

TRC INC. TEST NO: 169C6HR1 572F SN 169 HIPFLEX CAL 06
I : |

TEST PARAMETER | SPECIFICATION EST RESULTS |

I

TEMPERATURE | 18.9-25.6 DEG. C 21.1 DEG. C |

l

RELATIVE HUMIDITY | 10 - 70 % 22.0 % |

l

ROTATION RATE 5 - 10 deg/sec YES |

TORQUE @ 30 deg |

ROTATION <= 94.9 Nm 6.7 Nm |

|ROTATION €@ 203.4 Nm | |
| TORQUE 40 - 50 deg. | 45.8 deg |

TEST MEETS SPECIFICATIO

TECHNICIAN "»{,f?’miﬂ / ALT Eopd)

~

RUN NUMBER: 030399.1026;1
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TRANSPORTATION RESEARCH CENTER INC.

LEFT HIP JOINT FEMUR FLEXION TEST

HYBRID III PART 572E 03-MAR-99
TRC INC. TEST NO: 169C6HL1 572E SN 169 HIPFLEX CAL 06
|
TEST PARAMETER SPECIFICATION | TEST RESULTS
I
TEMPERATURE 18.9-25.6 DEG. C | 21.1 DEG. C
I
RELATIVE HUMIDITY 10 - 70 % | 22.0 %
l |
|ROTATION RATE | 5 - 10 deg/sec | YES
| TORQUE @ 30 deg | l |
| ROTATION | <= 94.9 Nm | 59.8 Nm |
|ROTATION @ 203.4 Nm | I |
| TORQUE | 40 - 50 deg. | 46.0 deg. |

..-.._.._.._-_--.—----—-—--_——_-—-------_--_—---_..-—-.-——....--__—-_——...-___-.._

TEST MEETS SPECLFICATIONS

TECHNICIAN A C¢r7 s //, 7 LS RUN NUMBER: 030399.1028;1
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TRANSPORTATION RESEARCH CENTER INC.

RIGHT KNEE IMPACT TEST

HYBRID III 50th 03-MAR-99
TRC INC. TEST NO: 169C6RK1 572E SN169 RIGHT KNEE CAL 6
| TEST PARAMETER | SPECIFICATION | TEST RESULTS |
| I I |
| TEMPERATURE | 18.9-25.6 DEG. C | 21.1 DEG. C I
I l
|RELATIVE HUMIDITY 10 - 70 % | 22.0 % |
I
|PROBE VELOCITY 2.07 - 2.13 M/ | 2.10 M/8
I I |
| PEAK KNEE IMPACT FORCE 4715 - 5782 N | 5177.3 N

|5.0 KG PENDULUM | | |

TEST MEETS SPECIFICATIONS

-

; :
TECHNICIAN /@zmﬂ/ o RUN NUMBER: 030399.1009;1
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TRANSPORTATION RESEARCH CENTER INC.

LEFT KNEE IMPACT TEST

HYBRID III 50th 03-MAR-99
TRC INC. TEST NO: 169C6LK1 572E SN169 LEFT KNEE CAL 6
| TEST PARAMETER | SPECIFICATION | TEST RESULTS |
l I |
| TEHPERATURE | 18.9-25.6 DEG. C | 21.1 DEG. C |

l
|RELATIVE HUMIDITY | 10-70% | 22.0% |
| l
| PROBE VELOCITY |  2.07 -2.13M/8 |  2.10 /8
I | | l
| PEAK KNEE IMPACT FORCE | 4715 - 5782 N | 5586.8 N |

|5.0 KG PENDULUM | | I

TEST MEETS SPECIFICATIONS

TECHNICIAN 7532534 Li,gaztﬁgéybzy RUN NUMBER: 030399.0927;1
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Pre-Test Dummy Certification

Passenger Dummy S/N 168




TRANSPORTATION RESEARCH CENTER INC.

HEAD DROP TEST

HYBRID III 50th 03-MAR-99

TRC INC. TEST NO: 168C8HD1 572E SN168 HEAD DROP CAL 08
|

| TEST PARAMETER SPECIFICATION | TEST RESULTS |

I

TEMPERATURE 18.9-25.6 DEG. C 21.1 DEG. C |

l

RELATIVE HUMIDITY 10 - 70 % 22.0 % |

I

PEAK RESULTANT ACCELERATION 225 - 275 G 264.44 G 1

I l

|PEAK LATERAL ACCELERATION 15 G MAX -2.33 G |

l | I

| IS ACCELERATION CURVE | |

| UNTMODAL? YES | YES |

TEST MEETS SPECIFICATIONS
TECHNICIAN,ﬁéZé/z%4 L RUN NUMBER: 030399.1507;1
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TRANSPORTATION RESEARCH CENTER INC.
HYBRID III 50th 03-MAR-99
NECK FLEXION TEST - 6 CHANNEL TRANSDUCER

TRC INC. TEST NO: 168C8NF1 572E SN168 NECK FLEXION CALO8

| TEST PARAMETER | SPECIFICATION | TEST RESULTS
| | |
TEMPERATURE | 20.6-22.2 DEG. C | 21.1 DEG. C |
| | l
RELATIVE HUMIDITY | 10 - 70 % | 22.0 % |
I | |
IMPACT VELOCITY | 6.89 - 7.13 u/s | 6.99 M/S |
| | 10 MS | 22.50 - 27.50 G | 23.62 G |
| PENDULUM ====—====—=--—m-mmm——o—oo——ooo—---sossoooooseos
| 20 MS | 17.60 - 22.60 G | 22.02 G |
DECELERATION —=---=-——--——mm--mmmmmee—eo—c—==m-e—————o——oo=- _—
| | 30 ¥s | 12.50 - 18.50 G | 12.80 G 1
I |
MAX PENDULUM G | 29 G MAX 24.34 G |
l |
MAX PENDULUM G ABOVE 30 MS | 29 G MAX 12.73 G |
DECELERATION-TIME CURVE | |
DECAY TIME T0 5 G | 34 - 42 MS 41.60 MS |
| D PLANE | MAX | 64 - 78 DEG. | 70.19 DEG |
ROTATION | TIME | 57 - 64 MS |  60.08 MS |
| MOMENT ABOUT | Max | 88.2 - 108.5 NM | 91.65 NM |
OCCIPITAL ==--=——e==mmemmm———emo o mm—m——o———oooo——-o——eooo-
CONDYLE | TIME | 47 - 58 MS | 54.48 MS |

__...-__.._...._.-_..——_——_-.-__-..__—__-.....-_.._..____.._——_--..——_._—_--__...._..._____.

ROTATION ANGLE-TIME CURVE | | |
DECAY TIME TO ZERO | 113 - 128 MS | 116.88 S [
POSITIVE MOMENT-TIME CURVE | 7 |

DECAY TIME TO ZERO | 97 - 107 MS | 103.44 HS {

TEST MEETS SPECIFICATIONS-

TECHNICIAN JQQQGZLqéi;Lny;z;%ééﬂié) RUN NUMBER: 030399.1520;1
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TRANSPORTATION RESEARCH CENTER INC.
HYBRID III 50th 04-MAR-99

NECK EXTENSION TEST - 6 CHANNEL TRANSDUCER

TRC INC. TEST NO: 168C8NEl 572E SN168 NECK EXT CALO8
| TEST PARAMETER | SPECIFICATION | TEST RESULTS |
I |
| TEMPERATURE 20.6 - 22.2 DEG. C| 21.1 DEG. C |
I I
| RELATIVE HUMIDITY 10 - 70 % | 22.0 % |
| |
| IMPACT VELOCITY 5.95 - 6.19 M/S | 6.05 M/S |
| | 10 ¥S | 17.20 - 21.20G | 18.34 G |
| PENDULUM = ——=---m=--c---memmmemm————eoo——m-oommesoooooooooos
[ | 20 M5 | 14.00 - 19.00 G l 17.37 G |
| DECELERATION =---=-—eo-—cmo—mmmmmmommoo oo oooo——mo———oooooo—oooe
| | 30 MS | 11.00 - 16.00 G | 15.43 G |
| | I
|MAX PENDULUM G | 22 G MAX | 18.75 G |
| l l
|MAX PENDULUM G ABOVE 30 MS | 22 G MAX |  15.37 G |
| DECELERATION-TIME CURVE | | |
|DECAY TIME TO 5 G | 38 - 46 MS | 39.52 MS
| D PLANE | MAX | 81 - 106 DEG. | 94.94 DEG. |
| __________________________________________________
| ROTATION | TIME | 72 - 82 MS | 76.16 MS |
| MOMENT ABOUT | HIN | -80.0/-52.9 NM | -64.58 NM |
| OCCIPITAL =  ======-=c--mme=mm——=————oo—oo—o——sooooooooooo —
| CONDYLE | TIME | 65 - 79 MS | 70.48 MS i

|ROTATION ANGLE-TIME CURVE | | ' I
|DECAY TIME TO ZERO | 147 - 174 MS | 156.72 MS l

.-_-—_-—_---.——--—--—..--_-—_..-________...-_._-_..__...._.._--._..--—_—__-—__-.-__

|NEGATIVE MOMENT-TIME CURVE | | |
|DECAY TIME TO ZERO | 120 - 148 MS | 141.84 MS |

TEST MEETS SPECIFICATIONS
/ - y / ~
TECHNICIAN AL TR (j«ulﬁ52§éézﬁﬂi>/ RUN NUMBER: 030499.0804;1
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TRANSPORTATION RESEARCH CENTER INC.

THORAX IMPACT TEST

HYBRID III 50th 04-HAR-99
TRC INC. TEST NO: 168C8TH2 572E SN168 H.S.THORAX CALO8
|
HIGH SPEED TEST |
............... |
TEST PARAMETER SPECIFICATION TEST RESULTS |
: |
TEMPERATURE 20.6-22.2 DEG. C 21,7 DEG. C i
I
RELATIVE HUMIDITY 10 - 70 % 22.0 % [
|
PENDULUM VELOCITY 6.59 - 6.83 M/S 6.59 M/S {
| |
| MAXIMUM DEFLECTION | 63.5 - 72.6 MM | 64.7 MM
I |
|MAXIMUM RESISTIVE FORCE | 5159 - 5894 N | 5864. N
|
| INTERNAL HYSTERESIS | 69% - 85% | 69.6%

—-----_-_—---—_—_-—-w_-—_——..-__.___..___...__..__-______—.._—_-—_-—_-__-........

TEST MEETS SPECIFICAT

)
TECHNICIAN g%ﬁf@ﬁz4¢ 4ﬁ52¢4%é«ua~/ RUN NUMBER: 030499.1313;1




21

Bl

g

ot

SI 88 @- 8 9 SO @- ‘SW @961 @ I @9°GC 910 AV3d 987 55670 "HY 431013 SRN3d
(SHY  3HIL

001 b6 08 94 e9 0S 14 ag |14 ']’ 8 a1

17S1C1 66b@E0 Y3BNAN NOY B@THD XUYOHL S'H 89INS 3CLS ZHLBJ89T :¥38WNN LS3L Jdl

NOT 1933713230 UNTINANId

NOTLYYGITUD KUYOHL I11 OIMAAH 3-CLG 1dvd

Bs

NOTLY¥313308

(N




061

1A

by

89

B8

SWU 88°6- @ N 69 01— ‘SW @967 B N £6'¥985 :91U0 Avid g87 55973 "HO §3inid JXN3d
(SN} 3JHIL

pe 28 94 09 95 av 3N 8e bl o a1

17STCT 66+@£0 Y3GUNN NN 80790 XYYOHL S H 89INS JCLG ZH182891 :¥38UNN LS31 Jil

32304 WNINAN3d

NOTLWYGI YD XY¥OHL 111 OIN8AH 3-ZLS 1dbd

ba1

33404

(281 X NJ




0ol

Be

99

06

BZ1

S ¥9 0 8 LW ¥B0- ‘SW ¥Z KT B WW LL ¥9 -ULHU HVid 881 55Y70 "HO H3LTI4 a¥Lsd
(SH) JHIL
86 08 0L 09 0S 14 be gc Bl 8 01
T7SICT 66b080 -Y3IGUNN NNY BOIYD XUYOHL S H BIINS 3LLS ZH182891 :¥38UNN 1531 Jyl

INIUIIYT4S10 UNANYALS
NOILYNEI190 XU¥OHL 111 QI¥EAH 3-ZLS ldvd

BS1

IN3WIIVT4E1d

(HW)




Si88°0- 8 N B9 QI- ‘SU @3 Bl 8 N £G ¥I8S . 0 13 THD 4xXN3d

S ¥9°8 B WH kB 0- SH ¥Z ¥T @ WW LL'¥D YLb0 Av3d (i I3 RO -d3inid axisd
(WW)  LN3N3ORTdSId

pat 96 28 9L 29 0S ov gf el @ ol

Bc

by

P9

08

T7S15T 664080 - ¥3EHAN NN

8818 XUHOHL S H 89INS 3CLS
32404 UNINGN3d SA INIWIOUT4SIO LSIHI
NOTLHHEI YD XU¥OHL II1 QINGAH 3-ZLS 1ddd

{H182891

S¥30UNN 1531 Jd1

pol

33404

(z@T X N)




TRANSPORTATION RESEARCH CENTER INC.

RIGHT HIP JOINT FEMUR FLEXION TEST

HYBRID III PART 572E 03-MAR-99

TRC 3NC. TEST NO: 168C8HR1 572E SN 168 HIPFLEX CAL 08
| l - |
| TEST PARAMETER | SPECIFICATION | TEST RESULTS |
| |

| TEHPERATURE 18.9-25.6 DEG. C | 21.1 DEG. C |
| I

|RELATIVE HUMIDITY 10 - 70 % | 22.0 % |
l |

|ROTATION RATE 5 - 10 deg/sec | YES |
| TORQUE @ 30 deg | | l
| ROTATION | <= 94.9 Nm |  64.6 Nm |
|ROTATION @ 203.4 Nm | I
| TORQUE | 40 - 50 deg. ! 46.8  deg |

TEST MEETS SPECIFICATION

sy
TECHNICIAN LT éi 7 =L AD - RUN NUMBER: 030399.1454;1
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TRANSPORTATION RESEARCH CENTER INC.

LEFT HIP JOINT FEMUR FLEXION TEST

HYBRID III PART 572E 03-MAR-99
TRC INC. TEST NO: 168C8HL1 572E SN 168 HIPFLEX CAL 08
l
TEST PARAMETER | SPECIFICATION TEST RESULTS
|
TEMPERATURE | 18.9-25.6 DEG. C 21.1 DEG. C
RELATIVE HUMIDITY I 10 - 70 % 22.0 %
|ROTATION RATE | 5 - 10 deg/sec YES
| TORQUE @ 30 deg | | I
| ROTATION | <= 94.9 Nm |  64.7 Nm |
|ROTATION @ 203.4 Nm | | I
| TORQUE | 40 - 50 deg. | 45,0 deg. !

-.-_-__.......___.._.._-.-___-_-..-—_..___-......._-____—-______._....—.-_.___-..-.._.....—....-_

TEST MEETS SiES}FICATIONS
TECHNICIAN xfgyyzgq 511};i7§%%24¢;>, RUN NUMBER: 030399.1446;1
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TRANSPORTATION RESEARCH CENTER INC.

RICHT XNEE IMPACT TEST

HYBRID III 50th 03-MAR-99

TRC INC. TEST NO: 168C8RK1 572F SN168 RIGHT KNEE CAL 08
| TEST PARAMETER | SPECIFICATION | TEST RESULTS |
| l

| TEMPERATURE 18.9-25.6 DEG. C | 21.1 DEG. C |
l |
|RELATIVE HUMIDITY 10 - 70 % i 22.0 % |
1 | |
|PROBE VELOCITY 2.07 - 2.13 M/8 | 2.10 H/8 |
| I I |
| PEAK KNEE IMPACT FORCE 4715 - 5782 N | 5437.6 N |
|5.0 KG PENDULUM | I

TEST MEETS SPECIFICATIONS

TECHNICIAN »262244 // hmj;y/ RUN NUMBER: 030399.1016;1
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TRANSPORTATION RESEARCH CENTER INC.

LEFT KNEE IMPACT TEST

HYBRID III 50th 03-MAR-99

TRC INC. TEST NO: 168C8LK1 572E SN168 LEFT KNEE CAL 08
| TEST PARAMETER | SPECIFICATION | TEST RESULTS |
l l I

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

|

RELATIVE HUMIDITY | 10 - 70 % 22.0 % |

I I

PROBE VELOCITY | 2.07 - 2.13 M/8 2.10 ¥/8 ]

| |

PEAK KNEE IMPACT FORCE | 4715 - 5782 N 4839.0 N |

5.0 KG PENDULUM | |

RUN NUMBER: 030399.1012;1
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Post-Test Dummy Certification

Driver Dummy S/N 169




TRANSPORTATION RESEARCH CENTER INC.

HEAD DROP TEST

HYBRID III 50th 12-MAR-99
TRC INC. TEST NO: 169C7HD1 572E SN169 HEAD DROP CAL 07
TEST PARAMETER SPECIFICATION TEST RESULTS
TEMPERATURE 18.9-25.6 DEG. C 21.1 DEG. C
RELATIVE HUMIDITY 10 - 70 % 22.0 %
PEAK RESULTANT ACCELERATION 225 - 275 G 248.63 G

IS ACCELERATION CURVE
UNIMODAL?

TEST MEETS SPECIFICATIONS

- - - — . —— e - - O - - - W W WS M R e e e

- - - - - e W I s R W e = o= e o

RUN NUMBER: 031299.0910;1
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TRANSPORTATION RESEARCH CENTER INC.
HYBRID III 50th 12-MAR-99

NECK FLEXION TEST - 6 CHANNEL TRANSDUCER

TRC INC. TEST NO: 169C7NF2 572E SN169 NECK FLEXION CAL7
| TEST PARAMETER | SPECIFICATION | TEST RESULTS |
TEMPERATURE | 20.6-22.2 DEG. C 21.1 DEG. C
RELATIVE HUMIDITY | 10 - 70 % 22.0 %
I
IMPACT VELOCITY | 6.89 - 7.13 M/S 6.99 M/S
| 10 ¥S | 22.50 - 27.50 G | 23.24 G |
PENDULUM  ===c--m—c-emmmmmce—ccc——m—mmmmmem—e————-o-soooeooe
| 20 4S | 17.60 - 22.60 G | 20.32 G |
DECELERATION ==--—cec-ccmmmmmmmmec——cmo e mmmm— oo oo—oo———
| | 30 us | 12.50 - 18.50 G | 15.99 G |
| | |
|MAX PENDULUM G 29 G MAX |  23.98 G |
| |
MAX PENDULUM G ABOVE 30 MS 29 G MAX [ 15.93 G |
DECELERATION-TIME CURVE | |
DECAY TIME TO 5 G 34 - 42 MS | 39.84 MS |
D PLANE | MAX | 64 - 78 DEG. | 71.66 DEG. |
ROTATION | TIME | 57 - 64 MS | 60.40 MS |
| MOMENT ABOUT | MAX | 88.2 - 108.5 NM | 96.59 NM |
| OCCIPITAL = ===-=m=——cseem==mmmmo——ocossoem—eoooooommoo-—oooos
| CONDYLE | TIME | 47 - 58 MS |  52.80 MS |

—---_--_-——-—-——--.—--—-----—----—_--....-___-_.‘-__——_--.—-——-——_-—-_--__-

|ROTATION ANGLE-TIME CURVE | | l
|DECAY TIME TO ZERO | 113 - 128 ¥MS | 116.16 MS 1

| POSITIVE MOMENT-TIME CURVE | | |
|DECAY TIME TO ZERO | 97 - 107 MS | 105.52 MS |

__-._-.---—_..-----—-—--—--—--—-—-—-_-_-——_-————-----.—-——-.———__..—__--__...

TEST MEETS SPECIFICATIONS ,

TECHNICIAN 62\> RUN NUMBER: 031299.1103;1
12
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TRANSPORTATION RESEARCH CENTER INC.
HYBRID III 50th 12-MAR-99

NECK EXTENSION TEST - 6 CHANNEL TRANSDUCER

TRC INC. TEST NO: 169C7NEL 572E SN 169 NECK EXT CAL7

| TEST PARAMETER | SPECIFICATION | TEST RESULTS |

| | l
| TEMPERATURE 20.6 - 22.2 DEG. C|] 21.1 DEG. C

| l

RELATIVE HUMIDITY 10 - 70 % | 22.0 % |

|

IMPACT VELOCITY 5.95 - 6.19 M/S | 6.05 M/S |

| | 10 Ms | 17.20 - 21.20G | 17.62 G |

PENDULUM  —=--mmee=ce—cccemesememc-c-c—csom-se-—mee-—oooooooo-

| 20 MS | 14.00 - 19.00 G | 18.07 G |

DECELERATION ====m=-ecc-cm-mmemmmm—coo——mc—meemee—mee——ao—o——=

: | 30 MS | 11.00 - 16.00 G | 14.05G I

| |

MAX PENDULUM G 22 G MAX | 18.39 G [

| | |

|MAX PENDULUM G ABOVE 30 MS 22 G MAX |  13.96 G |

| DECELERATION-TIME CURVE i |

|DECAY TIME TO 5 G 38 - 46 MS |  43.04 MS |

| D PLANE | MAX | 81 - 106 DEG. |  99.42 DEG. |

| ___________________________________________________

| ROTATION | TIME | 72 - 82 NS | 78.16 MS |

| MOMENT ABOUT | MIN | -80.0/-52.9 NM | -67.30 NM |

| OCCIPITAL = —=---=-memsmmmo—mooooo——ooo—oo- memmmmm————— —

| CONDYLE | TIME | 65 - 79 MS | 72.80 MS [

@ it o " o e = e - = o (M = - Y W M W R AP T LS S SR s e m S S S S mam

|ROTATION ANGLE-TIME CURVE | | |
|DECAY TIME TO ZERO | 147 - 174 MS | 158.56 MS

|NEGATIVE MOMENT-TIME CURVE | | [
|DECAY TIME TO ZERO | 120 ~ 148 MS | 146.80 MS ]

TEST MEETS SPECIFICATION

TECHNICIAN @_v- C.\ RUN NUMBER: 031299.1207;1
o
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TRANSPORTATION RESEARCH CENTER INC.

THORAX IMPACT TEST

HYBRID III 50th 12-MAR-99
TRC INC. TEST NO: 169C7TH1 572E SN169 H.S.THORAX CALO7
HIGH SPEED TEST
TEST PARAMETER SPECIFICATION TEST RESULTS
TEMPERATURE 20.6-22.2 DEG. C 21.1 DEG. C
RELATIVE HUMIDITY 10 - 70 % 22.0 %
I
PENDULUM VELOCITY 6.59 - 6.83 M/S 6.59 M/S I
|
MAXIMUM DEFLECTION 63.5 - 72.6 MM 67.8 MM |
I
MAXIMUM RESISTIVE FORCE 5159 - 5894 N 5533. N [
l
INTERNAL HYSTERESIS | 69% ~ 85% 72.5% |

--------’------——_-_..-_——..-_----—_---—--———----—--—.-—----—-—..-—__-._-__

TEST MEETS SPECIFICATIONS
TECHNICIAN ﬁin_ CL¢£lJ RUN NUMBER: 031299.1314;1
o
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TRANSPORTATION RESEARCH CENTER INC.

RIGHT HIP JOINT FEMUR FLEXION TEST

HYBRID III PART 572E 12-MAR-99
TRC INC. TEST NO: 169C7HR1 572E SN 169 HIPFLEX CAL 07
| |
TEST PARAMETER | SPECIFICATION TEST RESULTS |
|
TEMPERATURE | 18.9-25.6 DEG. C 21.1 DEG. C
RELATIVE HUMIDITY 10 - 70 % 22.0 %
: |
|ROTATION RATE 5 - 10 deg/sec | YES
| TORQUE €@ 30 deg |
| ROTATION <= 94.9 Nm |  67.7 Nm
|ROTATION @ 203.4 Nm | |
| TORQUE 40 - 50 deg. | 45.9  deg. |

TEST MEETS SPECIFICATIONS
TECHNICIAN 6;- | " RUN NUMBER: 031299.0919;1
4]
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TRANSPORTATION RESEARCH CENTER INC.

LEFT HIP JOINT FEMUR FLEXION TEST

HYBRID III PART 572E 12-MAR-99

TRC INC. TEST NO: 169C7HL1 572E SN 169 HIPFLEX CAL 07
I

TEST PARAMETER SPECIFICATION TEST RESULTS |

TEMPERATURE

- ———_——— — - — = = -~ - - -

TORQUE @ 30 deg
ROTATION

- = - e U W e W e

TEST MEETS SPECIFICATIONS

- - - " - > = S A D D e B W G M = W WS e e o

10 - 70 % 22.0 % |

I

5 - 10 deg/sec YES |
| |

<= 94.9 Nm | 57.2 Nm I
l I

40 - 50 deg. |  46.0 deg |

TECHNICIAN 62 : CLLJkﬁQT\ RUN NUMBER: 031299.0917;1
)
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TRANSPORTATION RESEARCH CENTER INC.

RIGHT KNEE IMPACT TEST

HYBRID III 50th 12-MAR-99
TRC INC. TEST NO: 169C7RK1 572E SN169 RIGHT KNEE CAL 7
| TEST PARAMETER | SPECIFICATION | TEST RESULTS |
I | l
TEMPERATURE | 18.9-25.6 DEG. C | 21.1 DEG. C |
|
RELATIVE HUMIDITY | 10 - 70 % 22.0 % |
I

PROBE VELOCITY | 2.07 - 2.13 M/S 2.10 M/S
| | |
PEAK XNEE IMPACT FORCE | 4715 - 5782 N 5213.7 N |
5.0 KG PENDULUM | |

TEST MEETS SPECIFICATIONS

TECHNICIAN GE_K . RUN NUMBER: 031299.0915;1
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TRANSPORTATION RESEARCH CENTER INC;

LEFT KNEE IMPACT TEST

HYBRID III 50th 12-MAR-99
TRC INC. TEST NO: 169C7LK1 572E SN169 LEFT KNEE CAL 7
| TEST PARAMETER | SPECIFICATION |  TEST RESULTS |
TEMPERATURE 18.9-25.6 DEG. C 21.1 DEG. C
RELATIVE HUMIDITY 10 - 70 % 22.0 %
PROBE VELOCITY 2.07 - 2.13 M/s 2.10 M/S
PEAK XNEE IMPACT FORCE 4715 - 5782 N 5751.0 N
5.0 KG PENDULUM |

.._-__.-___.._—-__-.._--._-—_---------—-----------—----—-—-_-—__—..__-_-_..___

TEST MEETS SPECIFICATIONS

TECHNICIAN B C,&f? RUN NUMBER: 031299.0913;1
9,
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Post-Test Dummy Certification

Passenger Dummy S/N 168




TRANSPORTATION RESEARCH CENTER INC.

HEAD DROP TEST

HYBRID III 50th 12-MAR-99

TRC INC. TEST NO: 168C9HD1 572E SN168 HEAD DROP CAL 09
l

TEST PARAMETER SPECIFICATION TEST RESULTS |

l

TEMPERATURE 18.9-25.6 DEG. C 21.1 DEG. C |
|

RELATIVE HUMIDITY 10 - 70 % 22.0 % I
I

PEAK RESULTANT ACCELERATION 225 - 275 G 264.25 G |
| |

PEAK LATERAL ACCELERATION | 15 G MAX -3.02 G |
I | I

IS ACCELERATION CURVE | |
UNIMODAL? | YES YES |

TEST MEETS SPECIFICATIONS
—
TECHNICIAN (3. RUN NUMBER: 031299.1034;1
I¢)
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TRANSPORTATION RESEARCH CENTER INC.

HYBRID III SOth 12-MAR-99
NECK FLEXION TEST - 6 CHANNEL TRANSDUCER

TRC INC. TEST NO: 168C9NF1 572E SN168 NECK FLEXION CALO9
| TEST PARAMETER | SPECIFICATION | TEST RESULTS |
|

TEMPERATURE 20.6-22.2 DEG. C | 21.1 DEG. C
[ l
RELATIVE HUMIDITY 10 - 70 % | 22.0 % |
| |
IMPACT VELOCITY 6.89 - 7.13 M/s | 6.93 M/S |
| | 10 MS | 22.50 - 27.50 G | 23.57 G |
| PENDULUM  =====e=eecomcoco—m—mmm—m— oo oooooooooo—-ooo
| | 20 MS | 17.60 - 22.60 G | 21.45G |
| DECELERATION  =--====m-==-=m=c----=m=mmmem—eoooeooooocos-—-oooo-
| | 30 S | 12.50 - 18.50 G | 17.60 G |
|
|MAX PENDULUM G 29 G MAX 24.05 G |
I
MAX PENDULUM G ABOVE 30 HS 29 G MAX 17.54 G |
DECELERATION-TIME CURVE |
DECAY TIME TO 5 G 34 - 42 MS 37.68 MS |
D PLANE | Max | 64 -~ 78 DEG. | 71.00 DEG |
| ROTATION | TIME | 57 - 64 MS | 59.52 MS |
MOMENT ABOUT | MAX | 88.2 - 108.5 NM | 95.96 NM |
OCCIPITAL  ===meseo—m-—memmmmem———mcceo——em—mm——e———o—c—e=s=-
CONDYLE | TIME | 47 - 58 MS |  50.32 MS [
ROTATION ANGLE-TIME CURVE | | |
DECAY TIME TO ZERO 113 - 128 ¥MS |  115.36 MS |
| POSITIVE MOMENT-TIME CURVE | | |
|DECAY TIME TO ZERO | 97 - 107 MS | 103.04 MS |

_..—__----—__—_..—--—--.—--———_---——----.-—---—-..————-...--.....-__-_--.—_______

TEST MEETS SPECIFICATION

TECHNICIAN @ . RUN NUMBER: 031299.1242;1
0)
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TRANSPORTATION RESEARCH CENTER INC.
HYBRID III 50th 12-MAR-99

NECK EXTENSION TEST - 6 CHANNEL TRANSDUCER

TRC INC. TEST NO: 168CINEL 572E SN168 NECK EXT CALO9
| TEST PARAMETER | SPECIFICATION | TEST RESULTS |
I
| TEMPERATURE 20.6 - 22.2 DEG. C| 21.1 DEG. C
I I I
| RELATIVE HUMIDITY 10 - 70 % | 22.0 % |
I I
IMPACT VELOCITY 5.95 - 6.19 M/S | 6.00 M/S |
| 10 S | 17.20 - 21.20 G | 19.46 G |
PENDULUM  ——----=me-=mm-eeececcms===mem=ceec—cc—ces—m==————--
| 20 S | 14.00 - 19.00 G | 16.63 G I
DECELERATION  =c---emme=m—-mmme-——m—mccm—m—m——mm—me—— oo ——coo———e
| 30 ¥$ | 11.00 - 16.00 G | 14.76 G |
I
MAX PENDULUM G 22 G MAX |  19.89 G
I
MAX PENDULUM G ABOVE 30 MS 22 G MAX |  14.72 G
DECELERATION-TIME CURVE |
DECAY TIME TO 5 G 38 - 46 MS |  40.72 MS
D PLANE | Max | 81 - 106 DEG. |  98.72 DEG. |
ROTATION | TIME | 72 - 82 MS |  77.04 MS |
| MOMENT ABOUT | MIN | -80.0/-52.9 NM | -66.28 NM |
OCCIPITAL  ===m=m==—-ccce—m=memmmmm———=o—o—-——m—=m——m———oo—oco
CONDYLE | TIME | 65 - 79 MS |  71.60 MS I

.---_-_-——__-_-—_---—-—..——__-----_--—--—-——_—---—---------_--____._--..._

ROTATION ANGLE-TIME CURVE | | |
DECAY TIME TO ZERO | 147 - 174 US | 156.80 MS |
NEGATIVE MOMENT-TIME CURVE | | |
DECAY TIME TO ZERO | 120 - 148 MS |  144.40 MS |

@ o e o o o o e e = > A = = = - —— M MM Mmoo oSS essemESSsSS S

TEST MEETS SPECIFICATIONS

TECHNICIAN (R RUN NUMBER: 031299.1310;1
[




s1 87 Ly 8 9 78°S- ‘6N 968 8 9 68'61 :81¥0 Abid @9 SSY13 "HO :y¥3ILTIA 9%N3d : TINNGHD
(SH1  3JWIL
Pl P81 091 1A rA! ool 08 @89 oy B 9 om.@m-
\\\\\1////[\\\\\r11r;fl g
. . -
(%}
. . . . . . . .— B8 _ﬂu._
—
. . m
o]
e g
. . . =
o
=z
. . . . . . . . . . . -—1 P91
<
©
0oy

10181 66210 - dIGHNN NNY 60193 1X3 AIIN 8IINS 3CLS JINGJ89T :Y3GUNN 1S31 Jdl
NOT19¥3713230 UNTINON3d
NOTLYY9I192 NOISNILXI WIIN IIT QId8AH 3-245 1d9d




Sl bbBET B ¢ 80 bI- fSU 9L°CL 8 o [L7BF :Y1H0 NY3d 83 SSY710 HD :y3LILA Y138 : TINNGHD
(Sl 3IWIL
POz P81 091 01 0zl 001 08 a9 o+ Bz 2 0~
. . . . . ' . N . . . . . . . . . . . N N . . B N . . o —— @M'
0
=
3
. . , . . . . . . . . . . . . . . . . . - . . . N N . N . o — @M m
N . . . . - . . . . . . . N . . N . N . . . . . . . v — &@
. . N N . . . . . . . . . . . . . . . . N . . N . . . . N + ——— Sm
170757 662150 - d3aWnN NNy 507197 1%3 YJ3IN 89INS 321G TINGIB9T - u3EAnN 153L Ju1 °¢!

23N 40 35Y8 LN08AY NOILIWLOY
NOT1Y¥G1792 NOISNILXI %I3N [IT OIYEAH 3-CLS L¥¥d




S BB 007 8 o 2661~ 'S ¥8°

pel 881 081

Y180 AY3d @9 SSY1 'HI

(SW]  3HIL

ov1 acl 001 08 89 oy B¢

R IR

B13HL : TINNOHD

o 0c-
89-

| | | | |

3TNV

(o}

1701871 662780 JJGNNN NNY

607YJ 1X3 AJ3IN 8IINS 3CLG 13NGI8Y]
3TAONOD B1I41020 1N08BY NOILWL0W

NOT1b¥81782 NOISNILXI XJ3IN [I1 QI¥BAH 3-CLS Lyvd

3aUnN 1631 Ja1 o¢!




SW 94661 8 o B FC- SW ¥Q LL 8 o ZL 86 :YLIHO MY3d @9 55Y10 "HO ¥3LNIA NGLOL : TINNUHD
(SWY  3WIL
pez B8l 891 or! el 001 08 @9 av i1 o @Nummu
. . . . . . . . . . . . . . N B - ' — &m-..
@
. . . . . , .
=
. . . . . =
m
. . - . . N . . . . . . - . . . . . . . . .l@M
. . . . . - . . v . . . . . . . - . .IO@
- . . . . . “ . . . . . PRp—— Gm
170121 66¢1£0 :d3ERWAN NMY 60797 L1X3 AJIN 8IINS ICLS TINGI8SE - dIGUAN LS3L ¥l ect

NOILU10d 18101
NOTLIY¥g178) NOISNILXI XJ3AN [1I QIYBAH 3-2LG Lyvd




SW ¥@ L9 8 N 21 SPG- ‘SY 96 Z61 8 N ¥8°ZCZ - BLH0 Moid
(SW)  3HIL
or1 1A 0ol 08 @9

@9 SSY10 HD

ey

R EINIE AXA3IN : TINNUHD

8 0Z-
pat-

30404

(181 X N)

1701£1 662150

S43IGHNN NN

60793 1X3 AXJIIN 83INS 3ZLS
SIXY X 32404 XI3N
NOT 19481190 NOISNILX3 MJIIN [II GLd8AH 3-¢LG

Lydd

13N6J891

TY3gNnN 131 dal 08




5W 891/ 8 U-N GB'9G- ‘SH 96 987 8 U-N 8787 8180 AY3d @9 SSY1Y HI -d3LTI4 HAXIN  TINNGHD
(SW1  3H1L
poc B8l 091 vl Bel 007 08 @9 o 8 ) 14

1 1 | 1 [ oo

In0Y0L

(W-N)

170121 664720 - ¥3ANAN NNY 6093 L1X3 MIIN 89INS 3TLS TANGO8OT - ¥3IEUNN L831 DAL o8

SIXY A IN3WOW A33N
NOTLIB¥E1782 NOISNILX3 XJ3IN III QI¥BAH 3-CLS Lyvd




Bl

081

avi

(9160 H93d
(SH1  3NIL
g0l - 08

@9 SSY10 "HY :¥3Lld

Bl

HOX3N < TINNBHD

B ec-
e91-

|

88-

INDHoL

By-

(W-N)

ot

b8

170187 66C1£0 -Y3GNNN NOY

60192 1X3 MI3IN 83INS ICLS
JTAONOD 191141320 L1nogy IN3WOW 19l0L
NOTLBYEITYD NOISNILXI NJAN [I1 GL¥BAH 3-CLS Ld6d

13N6283I

SY3AUNN LS31 JdL




TRANSPORTATION RESEARCH CENTER INC.

THORAX IMPACT TEST

HYBRID III 50th 12-MAR-99

TRC INC. TEST NO: 168C9TH1 572E SN168 H.S.THORAX CALO9

| |

HIGH SPEED TEST |

_______________ |

TEST PARAMETER | SPECIFICATION TEST RESULTS |

|

TEMPERATURE 20.6-22.2 DEG. C 21.1 DEG. C |

|

RELATIVE HUMIDITY 10 - 70 % 22.0 % |

|

PENDULUM VELOCITY 6.59 - 6.83 M/S |  6.62 M/S |

| |

|MAXIMUM DEFLECTION 63.5 - 72.6 MM |  68.9 MM |

|

|MAXIHUH RESISTIVE FORCE 5159 - 5894 N | 5831. N |

|

| INTERNAL HYSTERESIS 69% - 85% | 69.3% |
TEST MEETS SPECIFICATIONS

TECHNICIAN o \ RUN NUMBER: 031299.1347;1
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TRANSPORTATION RESEARCH CENTER INC.
RIGHT HIP JOINT FEMUR FLEXION TEST

HYBRID III PART 572E 12-MAR-99
TRC INC. TEST NO: 168C9HR1 572E SN 168 HIPFLEX CAL 09
|
TEST PARAMETER SPECIFICATION TEST RESULTS |
TEMPERATURE 18.9-25.6 DEG. C 21.1 DEG. C
RELATIVE HUMIDITY 10 - 70 % 22.0 %
|
|ROTATION RATE | 5 - 10 deg/sec | YES
|TORQUE @ 30 deg | |
| ROTATION | <= 94.9 Nm | 65.4 Nm
|ROTATION € 203.4 Nm | |
| TORQUE | 40 - 50 deg. | 46.8 deg.

._-_.._-_-..-—_-—-—_--u.——-—-------—----------—-.-—-_-—_--.-..—_----—--—..---_--

TEST MEETS SPECIFICATIONS

TECHNICIAN @ (% RUN NUMBER: 031299.1039;1
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TRANSPORTATION RESEARCH CENTER INC.

LEFT HIP JOINT FEMUR FLEXION TEST

HYBRID III PART 572E 12-MAR-99
TRC INC. TEST NO: 168C9HL1 572E SN 168 HIPFLEX CAL 09
| | | |
| TEST PARAMETER | SPECIFICATION | TEST RESULTS |
l | I
| TEMPERATURE | 18.9-25.6 DEG. C | 21.1 DEG. C
| |
|RELATIVE HUMIDITY | 10 - 70 % | 22.0 %
l
ROTATION RATE 5 - 10 deg/sec | YES
TORQUE @ 30 deg I |
ROTATION <= 94.9 Nm | 66.5 Nm |
ROTATION @ 203.4 Nm | |
TORQUE 40 - 50 deg. | 45.2 deg. |

—_.-_-___-__-._-—_----_-—--—..-—-—--—-_--_____—__.--.--_.-—_.._..--..-—.....-.._..__

TEST MEETS SPECIFICATIONS

TECHNICIAN &u RUN NUMBER: 031299.1036;1
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TRANSPORTATION RESEARCH CENTER INC.
RIGHT KNEE IMPACT TEST

HYBRID III 50th 12-MAR-99
TRC INC. TEST NO: 168CSRK1 572E SN168 RIGHT KNEE CAL 09
| TEST PARAMETER | SPECIFICATION | TEST RESULTS |

TEMPERATURE 18.9-25.6 DEG. C 21.1 DEG. C }
RELATIVE HUMIDITY 10 - 70 % 22.0 %

PROBE VELOCITY 2.07 - 2.13 M/S 2.11 M/8

PEAK KNEE IMPACT FORCE 4715 - 5782 N 5724.3 N

5.0 KG PENDULUM |

TEST MEETS SPECIFICATIONS
TECHNICIAN (B Cimﬁjk: RUN NUMBER: 031299.0925;1
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TRANSPORTATION RESEARCH CENTER INC.

LEFT KNEE IMPACT TEST

HYBRID III 50th 12-MAR-99
TRC INC. TEST NO: 168C9LK1 572E SN168 LEFT KNEE CAL 09
| TEST PARAMETER | SPECIFICATION | TEST RESULTS |
| | | |
| TEMPERATURE | 18.9-25.6 DEG. C | 21.1 DEG. C |
|RELATIVE HUMIDITY | 10-70% | 22.0%

|

| PROBE VELOCITY |  2.07 - 2.13 M/s | 2.10 W/S
I | |
| PEAK KNEE IMPACT FORCE | 4715 - 5782 N | 4962.2 N
|5.0 XKG PENDULUM | |

-——_----—_-—--—-—---—_--_--._-----..--.--—-—...--_-----_.--_--_-—-_-_.._-.-.--..

TEST MEETS SPECIFICATIONS
TECHNICIAN 63 _ RUN NUMBER: 031299.0923;1

.,




Bg-

eg

89

B6

8Z1

(i)

SW ¥2°6 8 0S¥ 0- ‘SHZLZ 8 J 7y 181 -9160 NY3d P@39 SSY10 HD :¥3LTIA
(1-81 X SH) 3UIL
pec 881 891 14 14! 001 08 89 ay Bl 8 T
170760 6621£0 - J3EUAN NNY 5@ 193 I3INXM 1437 89INS 3ILS IA160891 :¥3BUNN 1531 JdL

("ON3d 9% S) NOILBY¥3IT3I30 UNTINANId
NOILYYEITYI 33NN 1437 111 OGIHEAH 3-2LG Luvd

IXN3d : TINNGHD

NOTLEY3T3IJY

(3




sl +B°6 @ N 60712~ SH ZL°Z @ N 0% 296y :ULlU0 AYid §@9 SSY13 "HI :¥3LTId

pac B8l 991 LA

(1-8F X SH) 3HWIL
8Z1 gol 08 99 Qv Be

[ J4

| _

G1-

Gl

pe

St

B3

179260 662120 YIGUAN NMY

60 190 33INA 1437 89INS 3ITLS 14762831
{ GN3d 9% ©) 32¥0d4 WNINANId
NOILY¥A1193 I3NA 1437 111 OI¥8AH 3-ZLS 1dbd

SYIENNN LS31 D4l

5L

J%NId : TINNGHD

32404

(201 X N)




Appendix D

Miscellaneous Test Information

D-1




Accelerometers:

Potentiometers:

Load cells:

Neck load cells;

Dummy Sign Convention

+X: Forward
+Y: Rightward
+Z: Downward

+Chest longitudinal deflection: Outward

+Femur force: Tension

+X force: Head rearward
+Y force: Head leftward
+7 force: Head upward (tension on neck)

+X moment: Left ear rotating toward left shoulder
+Y moment: Chin rotating toward chest
+Z moment: Chin rotating toward left shoulder




Filtering Data

J211 MAR9S
Load Cell Barrier Forces Class 60
Vehicle Structural Accelerations Class 60

Occupant

Head Accelerometer Class 1000
Neck Class 60

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

Sternum Accelerometer Class 180

Lower Leg Class 600




Vehicle Instrumentation Placement

Test Number 990305

Orientation
Number Location Axis Manufacturer Model S/N (+ Sensing)
1 Left Brake Caliper X Entran  EGE-73BQE0-200 99A28-Z06 Rearward
2 Right Brake Caliper X Entran  EGE-73BQEO0-200 99A28-7Z22 Forward
3 Instrument Panel X Entran  EGE-73BQE0-200 99A28-Z17 Forward
Center
4 Engine Top X Entran  EGE-73BQE0-200 99A28-Z08 Forward
5 Engine Bottom X Entran  EGE-73BQE0-200 99A28-Z09 Forward
6 Vehicle Rear Center Z Entran  EGE-73BQEO0-200 99A28-Z18 Up
7 Left Rear Seat X Entran  EGE-73BQE0-200 99A28-7Z25 Forward
Crossmember
8 Right Rear Seat X Entran  EGE-73BQEO0-200 99A28-7Z23 Forward

Crossmember
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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 Photo-Sonics 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.
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