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SECTION 1.0
PURPOSE AND TEST SUMMARY

This test was conducted as research in support of reducing heavy truck

aggressiveness. This test was conducted an May 7, 1992.

The stationary vehicle, a 1986 Ford Taurus 4-door sedan, was equipped
with a 3.0 liter, 6-cylinder, transverse gasoline engine and a 3-speed
automatic transmission. The test weight of the vehicle was 1581 kg. The
vehicle was instrumented with seven (7) longitudinal axis accelerometers and
two (2) seat belt force load cells. One (1) Part 572E dummy was seated in
the left front outboard seating position according to the dummy placement
procedure specified in Appendix B and Optional Appendix C of Laboratory
Procedure TP-208-08. The dummy was instrumented in the head, chest, and
pelvis with longitudinal, lateral, and vertical accelerometers. The dummy
was also instrumented with a 6-axis neck load cell, two (2) femur load

cells, and a chest deflection potentiometer.

The stationary vehicle was impacted in the front at 0 degrees by a
moving heavy truck at 64.9 kph. The intended impact engagement was 50% of

the vehicle on the driver's side.

The moving heavy truck's test weight was 19001 Kkg. The truck was
equipped with a standard truck bumper. The truck was instrumented with two

(2) longitudinal and vertical axis accelerometers and one (1) vertical axis

accelerometer,.
The dummy's head injury criterion, HIC, was 501. The dummy's chest
deceleration with 3 milliseconds minimum duration was 33.5 g. The dummy's

naximum left and right femur forces were 4944 N and 7416 N, respectively.

The vehicle, dummy, and heavy truck data were multiplexed and recorded
on a l4-channel analog tape deck. The analog data was digitally sampled at
8000 samples per second. The data was digitally filtered as per SAE J211
OCTé88.



The test was filmed by one (1) real-time panning motion picture camera
and five (5) high-speed motion picture cameras operating at approximately

500 frames per second.

Section 2.0 contains the vehicle, dummy, truck, and test data.
Appendix A contains the pre- and post-test still photographs. Appendix B
contains the final test data plots. Appendix C contains miscellaneous test

information.
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SECTION 2.9

VEHICLE, DUMMY, TRUCK AND TEST DATA




TEST ANOMALIES

The engine top X-axis accelerometer, ENGXG1, data was lost between 64
and 92 milliseconds because the accelerometer cable was pinched by the

vehicle's crush.

The engine bottom X-axis acceleration, ENGXG2, data was lost after 149

milliseconds because the accelerometer cable was cut by the vehicle's crush.
The left brake caliper X-axis acceleration, BCLXGl, data was lost after

122 milliseconds because the accelerometer cable was cut by the vehicle's

crush.
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TABLE 1

CRASH TEST SUMMARY

TEST TYPE: Heavy Truck into Stationary Vehicle
TEST DATE: 05/07/92 TEST TIME:

VEHICLE YEAR/MAKE/MODEL/BODY STYLE:

VEHICLE TEST WEIGHT (KG):
IMPACT ANGLE (DEG)*: 0O
IMPACT VELOCITY (KPH)**:
MAXIMUM STATIC CRUSH (MM):
DUMMY :

TYPE:

LOCATION:

RESTRAINT:

NUMBER OF DATA CHANNELS:

NUMBER OF CAMERAS:

*With respect to tow track
txSpeed trap measurement (%

1581

PRIMARY = 64.9
324

Driver #048

Part 572E

Left front
3-point unibelt

32

HIGH-SPEED 5

centerline.

.08 kph accuracy)

2-3

1512

AMBIENT TEMP. (°C):

1986/Ford/Taurus/4-door sedan

SECONDARY = 64.9

REAL-TIME 1

19



TABLE 2 TEST VEHICLE INFORMATION

VEHICLE MANUFACTURER: Ford Motor Company

MAKE/MODEL: Ford/Taurus VIN: 1FABP29U1GA190083
BODY STYLE: 4-door sedan MODEL YEAR: 1886
COLOR: Red

ENGINE DATA: TYPE: transverse CYLINDERS: 6 DISPLACEMENT: 3.0 liters
TRANSMISSION DATA: _3 SPEED, MANUAL, _X AUTOMATIC, _X FWD, RWD, 4WD

DATE VEHICLE RECEIVED: NA ODOMETER READING: 70432.0

DEALER'S NAME AND ADDRESS: NA

ACCESSORIES:

POWER STEERING Yes AUTOMATIC TRANSMISSION Yes
POWER BRAKES Yes AUTOMATIC SPEED CONTROL Yes
POWER SEATS Yes TILTING STEERING WHEEL Yes
POWER WINDOWS Yes TELESCOPING STEERING WHEEL No
TINTED GLASS Yes AIR CONDITIONING Yes
RADIO ~ No ANTI-SKID BRAKE No
CLOCK No RERR WINDOW BEFROSTER Yes
OTHER

REMARKS:

1. IS THE VEHICLE STOCK THROUGHOUT? Yes

2. DOES VEHICLE SHOW EVIDENCE OF PRIOR ACCIDENT HISTORY? No

3. DOES VEHICLE SHOW ANY SIGNIFICANT CORROSION? No

4. CONDITION OF THE FRONT/REAR BUMPER AND FRAME: Good

CERTIFICATION DATA FROM VEHICLE'S LABEL:

VEHICLE MANUFACTURED BY: Ford Motor Company
DATE‘OF MANUFACTURE: 06/86 VIN: 1FABP29U1GA190083
GVWR: 4550 LBS

GAWR: FRONT: 2514 LBS., REAR: 2071 LBS.



TABLE 2 TEST VEHICLE INFORMATION CONT'D

TIRES ON VEHICLE (MFR., LINE, SIZE): Dean, Alpha, P195/75R14

TIRE PRESSURE WITH MAXIMUM CAPACITY VEHICLE LOAD: FRONT: 35 PSI
REAR: 35 Ps1

SPARE TIRE (MFR., LINE, SIZE): Michelin, P135/80R14

TYPE OF SEATS: FRONT: Bucket
REAR: Bench

TYPE OF FROﬁT SEAT BACKS: Adjustable

MAXTMUM WIDTH: 1815 MILLIMETERS

WHEELBASE: 2680 MILLIMETERS

LOCATION OF LABEL STATING TIRE & CAPACITY DATA:

The label was located on the passenger's side C-pillar.

TIRE & CAPACITY DATA FROM VEHICLE'S LABEL:

RECOMMENDED TIRE SIZE: P195/70R14

RECOMMENDED COLD iIRE PRESSURE: FRONT: 35 PSI; REAR: 35 PSI
DESIGNATED SEATING CAPACITY: _2 FRONT _3 REAR _5 TOTAL
VEHICLE CAPACITY WEIGHT: 900 LBS.

TEST VEHICLE ATTITUDE (ALL MEASUREMENTS ARE IN MILLIMETERS):

DELIVERED ATTITUDE: LF 696; RF 702; LR 648 ; RR 648

PRE-TEST ATTITUDE: LF 695; RF 694; LR 615; RR 619
POST-TEST ATTITUDE: LF NA&; RF 638; LR 542; RR 656



TABLE 2

TEST VEHICLE INFORMATION CONT'D

WEIGHT OF TEST VEHICLE AS RECEIVED (WITH MAXIMUM FLUIDS):

RIGHT FRONT

LEFT FRONT

TOTAL FRONT WEIGHT

TOTAL REAR WEIGHT

TOTAL DELIVERED WEIGHT

WEIGHT OF TEST VEHICLE:

RIGHT FRONT
LEFT FRONT
TOTAL FRONT WEIGHT
TOTAL REAR WEIGHT

TOTAL TEST WEIGHT

454

470

924

528

1452

464

481

945

636

1581

KG

KG

KG

KG

KRG

KG

KG

KG

KG

KG

RIGHT REAR 265 KGC

LEFT REAR 263 KG
(63.6% OF TOTAL VEHICLE WEIGHT)

(36.4% OF TOTAL VEHICLE WEIGHT)

RIGHT REAR 318 KG

LEFT REAR 318 KG
(59.8% OF TOTAL VEHICLE WEIGHT)

(40.2% OF TOTAL VEHICLE WEIGHT)

WEIGHT OF BALLAST SECURED IN VEHICLE CARGO AREA: None

COMPONENTS REMOVED TO MEET TARGET TEST WEIGHT: None

CG = 1077 MILLIMETERS REARWARD OF FRONT WHEEL CENTERLINE

*The prepared vehicle was weighed with one Hybrid IIl dummy, the required

instrumentation, and two high-speed cameras.

test weight for the remainder of the test program.

This weight became the target



TABLE 2A TRUCK INFORMATION

WEIGHT DISTRIBUTION

FRONT: 4772 KG

REAR: 14229 KG

AXLE SPACING
FRONT: 3835 MM

REAR: 1308 MH

DISTANCE OF C.G. BEHIND FRONT AXLE:

BUMPER DESCRIPTION: Stock truck bumper

3363 MM

' 98"
T__ o o
107 O o T Q D Go [o)
¥ T 14
¢ TRUCK BUMPER
¥
6" CAR BUMPER
L X

29”

Si_l{///ﬂﬂ——

=

—

f&e—- N




TABLE 3 POST-IMPACT DATA

TEST NUMBER: 920507

TEST DATE: 05/07/92 TEST TIME: 1512

TEST TYPE: Heavy Truck into Stationary Vehicle IMPACT ANGLE: O
AMBIENT TEMPERATURE AT IMPACT AREA: 19° C

TEMPERATURE IN OCCUPANT COMPARTMENT: 19° C

IMPACT VELOCITY: PRIMARY
SECONDARY

64.9 KPH
64.9 KPH

(SPECIFIED RANGE = 63.6 TO 65.2 KPH)
DISTANCE FROM VEHICLE TO BARRIER: ENTERING VELOCITY TRAP = 660 MM
EXITING VELOCITY TRAP = 51 MM

TEST VEHICLE STATIC CRUSH (ALL MEASUREMENTS ARE IN MILLIMETERS):

OVERALL LENGTH OF TEST VEHICLE: PRE-TEST: L 4675; C 4799; R
POST-TEST: L 4550; C 4522; R
TOTAL CRUSH: L 125; c 2?27; R

AVERAGE CRUSH: 127

4671

4691

-20



FIGURE 1 IMPACT VELOCITY MEASUREMENT SYSTEM

PHOTO EMITTER/
RECEIVER PAIR

/\

TOW TRACK
THREE PHOTO
INTERRUPTION VANES

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

The vanes have 305 millimeter spacing.



FIGURE 2

VEHICLE CRUSH

L/2

L/2 ——>

RS

Cc4 Ccs I

L

T~

-— Y

NOTES: L is pre-test length of contact surface.

Cl through Cb6 are spaced equally apart.

CL is vehicle centerline.

All measurements are in millimeters.

Vehicle Ford Taurus

PRE-TEST POST-TEST CRUSH
L 1457
Cl 4675 Cc1 4550 Cl 125
C2 4747 c2 4544 C2 203
C3 4799 c3 4475 Cc3 324
C4 4799 C4 4612 ca 187
CcS 4752 cS 4656 c5 96
Cé 4671 o]} 4691 Cé6 -20
CL 4799 CL 4522 CL 227




FIGURE 3

PRE-TEST AND POST-TEST MEASUREMENT POINTS

yr\\~Rear Datum Reference

Length of
Engine Block

To Edge Of Door
(Even Number For
Right Side and
0dd Number for
Left Side)

To Trailing Edge
behind Door
(Right/Left Side)

To Leading Edge

In Front Of Door
(Right/Left Side)

X19,20 (Right/Left Side)

A

Ctr. of x18

Strg.
Column ——m

X17
To 'A' Post

Rear Datum

Reference
To Bottom Of g; EEZEer
) ] .
A’ Post (nghC/ Bumper

Left Side)
To Firewall (Right/Left Side)

To Strg. Column
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FIGURE 4
VEHICLE ACCELEROMETER PLACEMENT

(2> + VERTICAL

(¥> + LONGITUDINAL

SIDE VIEU

BOTTOM VIEW
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TABLE 5

VEHICLE ACCELEROMETER LOCATIONS AND DATA SUMMARY
TEST NUMBER 920507

POSITIVE NEGATIVE
DIRECTION DIRECTION
No. LOCATION X# Yi# Iz MAX ¢ MBEC MaX & MSEC

1 LEFT REAR SEAT 1827 530 380
CROSSMEMBER
LONGITUDINAL 2.0 3i2. 1 25. 2 57 4

2 RIGHT REAR SEAT 1845 245 374
CROSSMEMBER
LONGITUDINAL 2.2 262.5 a3.7 ab. 4

3 ENGINE TOP 4174 -125 745
LONGITUDINAL 50.4 230.8 @ -—— -7

24 ENGINE BOTTOM 3957 —&2 217
LONGITUDINAL. —_— — Y 2350 44 3

2 RIGHT BRAKE CALIPER 3875 -&90 312
LONGITUDINAL i1. 4 54. 5 41,5 &1

-t
[}

& LEFT BRAKE LALIPER a38e7 &9Q 320
LONGITUDINAL —— ———Y e ——Y

7 INSTRUMENT PANEL 3223 8 56
CENTER : '
LONGITUDINAL 25.2 116 & &6&. 1 ?1.9

# ALL MEASUREMENTS OF ACCELERDMETER LOCATIONS ARE IN MILLIMETERS.

REFERENCE: X: + FORWARD ACCELERATION
Y: + LEFT FROM VEWICLE CENTERLINE
Z: + UP FROM GROUND LEVEL

Y See TEST ANOMALIES
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FIGURE 5

HEAVY TRUCK ACCELEROMETER PLACEMENT

~ v
~+ i -+
ol
SIDE VIEMW
[ ]
\ | 1
Y
X
I ke—————— —é—g
/J [ 1 [T
L

BOTTOM VIEW
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TABLE 6

TRUCK ACCELEROMETER LOCATIONS AND DATA SUMMARY

TEST NUMBER 920507

POSITIVE NEGATIVE
DIRECTION BIRECTION
No. LOCATION X3 Y# Z# MAX G MSEC MaX MEET
9 FRONT FRAME 2527 G 1050
CROSSMEMBER
LONGITUDINAL ' 15. & 42. G 16. 2 44. 2
LATERAL 8 % 3.5 13. 7 aB. &
VERTICAL 13. 4 67. 5 12 3 S 4
RESUL TANT ig. 4 &8. 4
10 CENTER OF GRAVITY 6160 ¢ 658
LONGITUDINAL i.5 6%. 3 3.8 7B. 2
LATERAL 1.3 1116 2. & ge. 2

# ALL MEASUREMENTS OF ACCELEROMETER LOCATIONS ARE IN MILLIMETERS.

REFERENCE: X: + FORWARD FROM TRAILING EDGE OF TRUCK
Y. + LEFT FROM TRUCK CENTERLINE
Z: + UP FROM GROUND LEVEL
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TABLE 7

DUMMY DATA SUMMARY

TEST NUMBER 920507

DRIVER DUMMY

8N: 048
POSITIVE NEGATIVE
DIRECTION DIRECTION
MAX MSEC MAX  MSEC

HEAD ACCELERATION (g3

LONGITUDINAL 3.3 &70.0 Q0. &4 127.5
LATERAL &8 294 .4 i9.8 1i27.8
VERTICAL 2.7 35, 4 39.5 1ii. 4
RESWU.TANT ?6. 4% 1i27.5
HIC 501 FROM 108.5 TO 144. 5
NECK FORCE (N)
LLONGITUDINAL 751.2 102 4 &8.3 226.32
LATERAL 422.5 150. 6 161.8 287 4
VERTICAL 17271 110.8 168.9 14%.5
RESULTANT iBB80. 5 1i0. B
NECI MOMENT  (N-M)
ABDUT X .1 1158 26.8 131.4
ABDUT Y 89.4 131. 5 48. 0 1G1. 6
ABOUT Z 6.9 2271 15. 9 139.5
RESUL TANT ?73.4 131. 5
CHEST ACCELERATION (g)
LONGITUDINAL 2.4 29 4 33 4 2. &
LATERAL 3.3 84. 1 i3. 9 113.3
VERTICAL 15.5 129.1 i3. 4 1Gi. 4
REBUL.TANT a4. 7 24. 2
3 MSBEC 33. 95
CHEST DEFLECTION (mm)
LLONGITUDINAL Q.2 22. 0 5C¢. 7 109 &
PELVIE ACCELERATION (g)
LONGITUDINAL 83 124 & 77.8 g2. &
L.ATERAL 14.8 80.8 23. 0 1204
VERTICAL i5.2 11&.8 & 3 78.9
RESW.TANT 78.8 g2 &
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TABLE 7
DUMMY DATA SUMMARY CONTINUED

TEET NUMBER 220507

DRIVER DUMMY

8N: 048
POSITIVE NEGATIVE
DIRECTION DIRECTION
MAX MSEC MAX M8EC

FEMUR LDAD (N)
LEFT
RIGHT

209.0 320. 4 4944, 1 ?0. 4
732.7 145. 0 7416 4 g82.8

POSITIVE DIRECTION

LONGITUDINAL:
LATERAL:
VERTICAL:
FORCE:

NEGATIVE LIRECTION

LONGITUDINAL: REARWARD
LEFTWARD LLATERAL: RIGHTWaARE

VERTICAL.: COWNWARD

FORCE: COMPRESSION
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TABLE 8 POST-IMPACT DUMMY/VEHICLE DATA

VISIBLE DUMMY CONTACT POINTS:

DRIVER #048 PASSENGER # NA
HEAD Instrument panel
CHEST Steering wheel
ABDOMEN Steering wheel
LEFT KNEE Instrument pa;el
RIGHT KNEE Instrument panel
DOOR OPENING:
LEFT RIGHT
FRONT Easy Easy
REAR Easy Easy
SEAT MOVEMENT:
SEAT BACK FAILURE SEAT SHIFT
FRONT None None
REAR NA NA

GLAZING DAMAGE:

The entire front windshield and driver's door

glass cracked on impact.

OTHER NOTABLE IMPACT EFFECTS:

The vehicle battery ejected at impact.
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DUMMY KINEMATIC SUMMARY

The dummy head and torso translated forward at impact. The head

contacted the top of the instrument panel and the hands and knees contacted

the front of the instrument panel. The dummy torso impacted the steering

wheel. The dummy rebounded into the seat, restrained by the 3-point unibelt.
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FIGURE 6 DUMMY AND SEAT POSITIONING DATA
PRE- IMPACT DATA:
MAKE/MODEL: Ford/Taurus
BODY STYLE: 4-door sedan MODEL YEAR: 1986

COLOR: Red

DATA FROM CERTIFICATION LABEL:

VEHICLE MANUFACTURER: Ford Motor Company
DATE OF MANUFACTURE: 06/86 VIN: __1FABP29U1GA1900833
CVWR: __ 4550 LBS.; GAWR: FRONT = _ 2514 LBS.; REAR = _ 2071 LBS.
POST- IMPACT DATA:
DATE OF TEST: _ 05/07/92 TIME: _1512  TEMPERATURE: _ 19 ° ¢
IMPACT VELOCITY: PRIMARY = ‘64.9 MPH SECONDARY = 64.9 MPH
REQUIRED IMPACT VELOCITY RANGE: _63.9 TO _64.9 MPH
SEAT TYPE: Bucket ADJUSTER TYPE: Pawer
FRONT SEAT BACK TYPE: Reclining
TECHNICIANS:
DRIVER DUMMY #_048 TYPE: HIII PASSENGER DUMMY #_NA TYPE:
HEAD 450 HEAD
TARGET 9° TARGET
KNEE 614 KNEE
JOINT 105° JOINT
APPROX- __ 273 APPROX-
IMATE 140° - IMATE
“H" i : IlH"
POINT 3 3 POINT
4 ~
2 3
2 N
Fwpd | Larr art-l b Lrwo
A = _ 1305
B = NA
C = NA - —A — -
D = 375 iy B
E = NA ’ o
DOOR GLASS il < £ DOOR GLASS
HEIGHT = _193 ) = Y1 X | HEIGHT =
— W -y ! Fog—
; ] ! [}
LEFT RIGHT
FRONT | | FRONT
DOOR TOP VIEW DOOR
DRIVER PASSENGER
DUMMY DUMMY

ALL ANGLES ARE RELATIVE TO VERTICAL PLANE THROUGH DOOR STRIKER.
ALL DISTANCE MEASUREMENTS ARE IN MILLIMETERS.

2-20




FIGURE 7 DUMMY IN VEHICLE POSITIONING DATA

DRIVER PASSENGER

048 NA

HH 374

HW 570

¢D 579

Ccs 355

KDL 137

KDR 135

TA 18°

SA 23°

HSW 470 SA

DRIVER PASSENGER

048 NA
HR 193
HS 265
AD 122
HD 200
KK 210
AR 250
HA 562

KNEE OUTER CLEVIS TO OUTER
CLEVIS SPACING:

PN =

DRIVER = 270
PELVIS ANGLE:
A-PILLAR

DRIVER = 24°

HH = HEAD TO WINDSHIELD HEADER HR = HEAD C.G. TARGET TO SIDE ROOF HERDER

HW = HEAD TO WINDSHIELD HS = HEAD C.G. TARGET TO SIDE WINDOW
CD = CHEST TO DASH AD = ARM TO DOOR

CS = CHEST TO STEERING WHEEL HD = HIP TO DOOR

KD = KNEE TO DASH KK = KNEE TO KNEE

TA = TORSO ANGLE AR = ANKLE TO ANKLE

SA = SEAT -BACK ANGLE HA = HEAD C.G. TARGET TO A-PILLAR

HSW= HEAD TO STEERING WHEEL

TORSO AND SEAT BACK ANGLES ARE RELATIVE TO VERTICAL.
ALL DISTANCE MEASUREMENTS ARE IN MILLIMETERS.
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FIGURE 8 SEAT BELT POSITIONING DATA

DUMMY 'S CENTERLINE

|

A

: |
£ \Y g
MlALE ELADE | —.“i

(&7 !
NERAY
BUCKLE ASSEMBLY f NS
E d
INBOARD ANCHORAGE ‘ . %

&)

FLOORPAN ——J/;' \

'D' RING

SHOULDER BELT PORTION

L TAP BELT PORTION

L 3 MILLIMETERS THICK

ALUMINUM PLATE

RETRACTOR
REEL

CUTBOARD ANCHORAGE

DRIVER
DUMMY

A - TOP SURFACE OF ALUMINUM PLATE TO BELT
UPPER EDGE

B - TOP SURFACE OF ALUMINUM PLATE TO BELT
LOWER EDGE

C - DUMMY CENTERLINE TO OUTER EDGE OF BELT
AT CHEST FLESH TOP |

D - DUMMY CENTERLINE TO INNER EDGE OF BELT
AT CHEST FLESH TOP

E - DUMMY CENTERLINE TO INTERSECTION OF UPPER
' TORSO BELT AND LAP BELT

ALL MEASUREMENTS ARE IN MILLIMETERS.
2-22

350

260

80

170



-

FIGURE 9 DRIVER DUMMY TO STEERING COLUMN/WHEEL ASSEMBLY DATA

‘////——'B'PCST

—— DOOR STRIKER

POSITION OF STEERING COLUMN TILTING AND TELESCOPING ADJUSTMENTS, IF ANY:
The steering column was fastened in the 3rd adjustment position from the
bottonm.

NR -

HS -

SCA -

SWA -

MEASUREMENTS
DISTANCE FROM TIP OF DUMMY'S NOSE TO TOP
REAR SURFACE OF STEERING WHEEL RIM. 435
DISTANCE FROM TIP OF DUMMY'S NOSE TO CENTER
OF STEERING COLUMN HUB. 440
DISTANCE FROM CENTER OF STEERING COLUMN HUB TO
THE FORWARD SURFACE OF THE DOOR LOCK STRIKER PIN. 580
ANGLE OF STEERING COLUMN RELATIVE TO THE
HORIZONTAL X AXIS 22°
ANGLE OF STEERING WHEEL RELATIVE TO THE
HORIZONTAL X AXIS 68°

ALL DISTANCE MEASUREMENTS ARE IN MILLIMETERS.
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FIGURE 10

CAMERA POSITIONS

oy

i
|
+
|
|

|

L

BARRIER
BUILDING

ik
Il

e
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APPENDIX A

PHOTOGRAPHS




Flogure A-1. PRE-TEST FRONT VIEW

Flgure A-?. POET-TEST FRONT VIEW



Figure A-3. PRE-TEST LEFT SILE VIEW

Filgure Ah-4. POST-TEST LEFT SIDE VIEW



"

=V,

Figure A-5. PRE-TEST LEFT REAR THREE-QUARTER V]1EW

Figure A-6. POST-TEST LEFT REAR THREE-QUARTER VIEW




Filgure A-7. PRE-TEST REAR VIEW

Figure A-8. POST-TEST REAR VIEW




Figure A-9 PRE-TEST RIGHT SIDE VI1EW

- 'lri-'_._ ; 3 e
R L o L L ET o EEUEE S UP T ST S e T

Flgure A-10. /POST-TEST RIGHT STDE VIEW




Figure R-11. PRE-TEST RIGHT FRONT THREE-QUARTER VIEW

Figure A-12., POST-TEST RIGHT PFPRONT THREE-QUARTER VIEW




Figure A-13. POST-TEST VEHICLE DAMAGE CLOSE-UP - VIEW 1

Figure A-14. PDST-TEST VEHICLE DAMAGE CLOSE-UP - VIEW 2
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Figure A-16. PRE-TEST BUMPER ENGAGEMENT - VIEW !



Flgure A-17Y. PRE-TEET BUMPER ENGAGEMENT - VIEW 2

P L e e

=

__‘_,-.r‘""'r"-:‘__ = . v --E—-'r.

Figure A-18. PRE-TEST BUMPER ENGAGEMENT - VIEW 3
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Figure hA-19, PRE-TEST BUMPER ENGAGEMENT - VIEW 4

Figure A-20. PRE-TEST ENGINE COMPARTMENT VIEW



Figure A-21. PRE-TEST WINDSHIELD VIEW

Figure A-1f. PRE-TEST FRONT UNDERBODY VIEW




EW

POST-TEST FRONT UNDERBODY VI

Figure R-23.

EW

PRE-TEST REAR UNDERBODY VI

Figure A-14.




Figure A-25. POBT-TEST REAR UNDERBODY VIEW

Figure A-26. PRE-TEST TRUCE FRONT VIEW




Figure A-27. POST-TEST TRUCE FRONT VIEW

Figure A-28. PHRE-TEST TRUCE LEFT S1DE VIEW




Figure A-29. POST-TEST TRUCKE LEFT SIDE VIEW

Frgure A-30. POST-TEST TRUCE DAMAGE CLOBE-UF - VIEW 1




Figure A-31., POST-TEST TRUCK DAMAGE CLOSE-UP - VIEW 2

Flgure A-32. POST-TEST TRUCK DAMAGE CLOSE-UP VIEW 3



Figure A-33. PRE-TEST DUMMY VIEW

Figure A-34. POST-TEST DUMMY VIEW
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Figure A-35.

Figure A-36.

PRE-TEST YEHICLE INTERIOR AND DUMMY - VIEW

POST-TEST

VEHICLE

INTERIOR AND DUMMY - VIEW




,..:'Jf"

Figure A-37. PRE-TEST VEHICLE INTERIOR AND DUMMY - VIEW

Figure A-38. POST-TEST VEHICLE INTERIOR AND DUMMY - VIEW 2




Figure A-39. POST-TEST DUMMY HEAD CONTACT - VIEW 1

———
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W
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Flgure A-40. POST-TEST DUMMY HEAD CONTACT - VIEW 2




Figure A-41. FOST-TEST DUMMY HEAD COMTACT - VIEW 3

Figure A-42. POST-TEST DUMMY ENEE CONTACT - VIEW 1




Figure A-43. POST-TEST DUMMY ENEE CONTACT - VIEW 2

Figure A-44., POST-TEET DUMMY ENEE CONTACT - VIEW 23




Figure A-45. POST-TEST VEHICLE SKEID MARKES -

Figure A-46. POST-TEST VEHICLE SKIT MARES




Flgure A-47. POST-TEST VEHICLE SKID MARKS - VIEW 3

Flgure A-48, FPOBT-TEST VEHICLE SKID MARKS - VIEW 4




APPENDIX B

DATA PLOTS
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APPENDIX C

DUMMY CERTIFICATION




TRANSPORTATION RESEARCH CENTER OF OHIO
HYBRID III EXTERNAL DIMENSIONS

048 HUMANOID 22-4APR-92

TRC 48C1ED1 572E SNO48 EXT. DIMENSION CALG1
H TEST PARAMETER (DIMEN. ){ SPECIFICATION { TEST RE;GZ;;:
{ TEMPERATURE » ! t 21.1 DEG. C ¢
!RELA;;VE HUMIDITY { - ! 43. 06 % {
LOCATION FOR CHEST CIRCU”FERENCE (AA}: 429- 434 MM ! 432, MM H
ILOCATION FOR WAIST CIRCUMFERENCE (BB)! 224~ 231 MM { 229. MM {
{CHEST CIRCUMFERENCE Yy | 970-1001 MM t 984, MM H
1WAIST CIRCUMFERENCE (Z) | 834~ B&SE MM ¢ 851.-;M {
{CHEST DEPTH (0 | 213 229 MM H 218. MM i
{H-POINT HEIGHT (Cr 84~ B9 MM H 86, MM H
{H-POINT FROM SEATBACK (D3 ¢ 135- 140 MM ¢ i37. MM {
!SKULL CAP TO BACKLINE H) 41~ 4& MM H 43. MM !
iTOTAL SITTING HEIGHT (A) | 879~ 889 MM ¢ ge4q. MM !
I} THIGH CLEARANCE ‘ (F) I 140~ 155 MM i 155, MM |
{BUTTOCK KNEE LENGTH (K} ¢ 579- 605 MM : S597. MM ¢
IBUTTOCK POPLITEAL LENGTH (NY §  452- 478 MM ! /71, MM ¢
2POPLITEA£-;EIGHT (L) § 429- 455 MM t 434, MM ¢
:KNEE PIVOT HEIGHT (M) | 485~ 500 MM ! 493. MM t
{FOOT LENGTH (Py | 252- 247 MM { 259, MM i
{FODT BREADTH (W) | ?i- 1067 MM t F9. MM i
tSHOULDER PIVOT FROM BACKLINE (E) | 84~ &4 MM ¢ 1. MM t
{SHOULDER BREADTH (W) § 422- 437 MM t 427. MM '
{ SHOUL.DER PIVOT HEIGHT (B) § 506~ 521 MM H 51t MM H
{ELBOW REST HEIGHT (Jy ¢ 191i- 211 MM { 202. MM H
| SHOUL.DER-ELBOW LéNGTH (13 5_—330— 345 MM { 343. MM ¢
{BACK OF ELEOW TO WRIST PIVDT (Gy | 290~ 305 MM ¢ 295, MM i

TEST MEETS EPECIFICATIONS

TECHNICIAN 4/@ M

14




TRANSPORTATION RESEARCH CENTER OF OHIO

HEAD RROF TEST

HYRRID III 22-AFR-92
TRC . 48C1HDY S72E SN48 HEADR DROP CAL 01
! | i |
! TEST FPARAMETER I SFECIFICATION | TEST RESULTS !
! } | I
| TEMFERATURE I 20.6-22.2 DREG., € | 21.1 REG, C i
! ! i !
IRELATIVE HUMIDITY f 104 - 70%Z ! 43.0 Z }
{ | ! 1
IFEAR RESULTANT ACCELERATION! 225 - 275 6 f 230,63 6 !
! ] I i
IFEAK LATERAL ACCELERATION | 15 6 MAX f -1.76 6 |
l I ! !
{IS ACCELERATION CURVE ! | {
TUNIMODAL? i YES I YES !

TEST MEETS SPECIFICATIONS ¢

TECHNICIAN--/.%--E:X: __________
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TRANSFORTATION RESEARCH CENTER OF DHID

NECK FLEXION TEST

HYBRID TII 2I-AFR-72
4 AXIS NECK TRANSDUCER

TRC 4BCINF1 S72E SN48 NECK FLEXION CALOL

[ } | |
| TEST FARAMETER | SFECIFICATION |  TEST RESULTE !
! | | ;
| TEMFERATURE | 20,4~22,2 DEG, C 1  21.1 DEG, C !
1 z ! l
IRELATIVE HUMIDITY z 10% - 70% | 42,0 % i
! ! : :
{IMFACT VELOCITY | 6,89 - 7,13 M/SEC | 7,03 M/SEC !
! | 10 MS | 22,50 - 27,50 6 1 23,03 G !
| PENDULUM ot 8 o e 2 0 2 2 2 e
; I 20 MS | 17,60 - 22,60 6 | 19,33 @ i
|  LECELERATION e S e e
| | 30 ¥S | 12,50 - 18,50 6 | 16,30 6 S
| ! i , x
IMAX FENDULUM G AEOVE 30 MS | 29 6 MAX | 16,34 © !
| RECELERATION-TIME CURVE ! , | :

_IDECAY TIME TO 5 G | 34 - 42 MS | 38,38 MS [
| I FLANE I MAX | &4 - 78 DEB. | 45.96 DEG. |
b e e e e e e e e e e o o o o e e el S S0 ok e s C2 S s el s el s
I ROTATION I TINE = | 57 - 64 MS | S8.,75 HS :
| MOMENT AROUT | MAX 1 88,2 - 108,5 NM 1 99,51 MM 1
| QCCIPITAL e B
| CONDYLE | TIME I 47 - SB MS | 80,75 MS ;

IROTATION ANGLE-TIME CURVE | ! f
IDECAY TIME TO ZERO } 113 - 128 MS b 113,25 MS !

IFOSITIVE MOMENT-TIME CURVE | } ) j
IDECAY TIME TQ ZEROQ ! @7 - 107 MS ] 27.13 MS |

TEST MEETS SFECIFICATIONS

TECHNICIAN__Jé;%?§;:é;;:ff§jj: ___________
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TRANSFORTATION RESEARCH CENTER QF OHIO

NECK EXTENSION TEST

HYRRIX ITI 22-AFR-92
4 AXIS NECK TRANSDUCER
TRC '4BCINE1 572E SN48& NECK EXT. CALO1L
[ | ! z
| TEST FARAMETER |  SPECIFICATION ! TEST RESULTS |
| ! ! 1
I TEMPERATURE | 20.6-22.2 DEG. C 1  21.1 DEG. C !
| | [ |
IRELATIVE HUMIDRITY | 10% - 70% | 42,0 % 1
! | ! |
FIMFACT VELDCITY | 5,95 - 4,19 M/SEC | 6,05 M/SEC !
[ | 10 S | 17,20 -~ 21,20 6 | 19,43 & !
I OPENDULUM e e o e e e e e e e e e
! | 20 HS | 14,00 - 19,00 6 1 17.31 6 !
|  DECELERATION o e e e
! I 30 MS 1 11,00 - 16,00 6 | 14,79 & 1
! | | |
IMAX PENDULUM G AROVE 30 MS | 22 6 MAX I 14.73 G |
IRECELERATION-TIME CURVE [ I |
IDECAY TIME TO S G ! 38 - 44 MS I 38.00 MS !
I [ PLANE | MAX 1 81 - 104 DEG. I ®4.80 LEG. |
t __________________________________________________
| ROTATION I TIME | 72 - B2 MS I 74.75 MS !
I MOMENT AROUT I MIN  1-80,0/-52,9 NM | ~46,88 NM !
I QCCIPITAL  ==memmemmmemmeece e e
| CONDYLE | TINE | 65 - 79 MS I 70,38 MS |
IROTATION ANGLE-TIME CURVE | ! !
IDECAY TIME TO ZERO | 147 - 174 ¥S | 155,75 MS |
INEGATIVE MOMENT~TIME CURVE | : ;
IDECAY TIME TO ZERO | 120 - 148 MS 1 138,25 MS |

TEST MEETS sijziflcarloNs
TECHNICIAN. . _4z2§?l15;;:§§§jj: __________
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TRANSFORTATION RESEARCRH CENTER ©OF QHIO
THORAX IMFACT TEST

HYRRID IIX 23-AFPR-92

TREC 48C1THL S72E SN48 H.8.THORAX CALO1L

TEST PARAMETER i SFECIFICATION I TEST RESULTE
! ! ! !
I TEMFERATURE I 20,6-2242 DEG., C | 21.1 DEG., C |
! ! | !
IRELATIVE HUMIDITY ! 104 - 704 | 42.0 X% |
! ! | {
FFENDULUM VELOCITY | 6,59 - 6.83 M/SEC | 6,68 M/SEC !
f | ] !
IHAXIMUM DEFLECTION I 83.5 - 72,86 MH ! 695 MM |
) } ! !
IMAXINMUM RESISTIVE FORCE I 5159 - 5894 N i 85275, N |
| f ! |
IINTERNAL HYBTERESIS ! 697% - 85% ] 74.0% i

TEST MEETS SFECIFICATIONS

TECHNICIAN,_%__EX:__; ______
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TRANSPORTATION RESEARCH CENTER OF DHiO

KNEE IMPACT TEST

HYBRID IT1 22-APR-92
RIGHT KNEE -
TRC 48C1RK1 572E SN48 RIGHT KNEE CAL 01
s ! ! f
s TEST PARAMETER ! SPECIFICATION ! TEST RESULTS :
= ! : !
| TEMPERATURE | 20.6-22.2 DEG. C ¢ 2i.1 DEG. C :
! : ! |
IRELATIVE HUMIDITY : 10% ~ 70% ! 43.0.% s
: : ! :
{PROBE VELOCITY ! 207 - 2,13 M/SEC | 2. 10 M/SEC :
IPEAK KNEE IMPACT FORCE ! 4714-5783 N ! 5644.8 N !
{PROBE WEIGHT ! 5.0 K6 ! :

TEST MEETS SPECIFICATIONS

TECHNICIAN /ézJiéi' o S
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TRANSPORTATION RESEARCH CENTER OF OHIOD

KNEE IMPACT TEST

HYBRID IIT 22-APR-52
LEFT KNEE | .
TRC 48C1LK1 S72E SN48 LEFT KNEE CAL 01 ~
: : : i -
: TEST PARAMETER { SPECIFICATION | TEST RESULTS :
; : = :
| TEMPERATURE { 20.6-22. 2 DEG. € ! 21 i DEG. C =
! : : :
{RELATIVE HUMIDITY s 10% - 70% { 43.0 % i
= : s i
{PROBE VELOCITY | 2.07 - 2.13 M/BEC | 2. 10 M/SEC :
s % ‘ ‘
{PEAK KNEE IMPACT FORCE | 4714-5783 N | 5136.4 N :
1 t 1

{PROBE WEIGHT 5.0 KG

TEST MEETES SPECIFICATIONS

TECHNICTAN _/G%EQZ LS
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APPENDIX D

MISCELLANEOUS TEST INFORMATION

D-1



VEHICLE INSTRUMENTATION INFORMATION

TEST NO. 920507

ORIENTATION

LOCATION AX1S MFR MODEL S/N (+ SENSING)
LEFT REAR SEAT
CROSSMEMBER LONGITUDINAL X ENDEVCO 1264 CW11H FRONT
RIGHT REAR SEAT
CROSSMEMBER LONGITUDINAL X ENDEVCO 7264 CH81H REAR
ENGINE TOP LONGITUDINAL X ENDEVCO 1264 DK59J FRONT
ENGINE BOTTOM LONGITUDINAL X ENDEVCO 7264 CF27H REAR
RIGHT BRAKE CALIPER '
LONGITUDINAL X ENDEVCO 1264 CH3H REAR
LEFT BRAKE CALIPER
LONGITUDINAL X ENDEVCO ‘ 7264 CY?78H REAR
INSTRUMENT PANEL CENTER
LONGITUDINAL X ENDEVCO 7264 CW79H REAR
LAP BELT OUTBOARD FORCE LEBOW 3419 610 TENSION

SHOULDER BELT OUTBOARD FORCE LEBOW 3419 590 TENSION



HEAVY TRUCK ACCELEROMETER INFORMATION

TEST NO. 920507

ORIENTATION
NO. LOCATION AXIS MFR MODEL S/N (+ SENSING)
9 FRONT FRAME CROSSMEMBER X ENDEVCO 1264 CF11lH FRONT
Y ENDEVCO 7264 CL?73H LEFT
z ENDEVCO 7264 CH9?H up
10 TRUCK CENTER OF GRAVITY X ENDEVCO 1264 CJO04H REAR
Y ENDEVCO 7264 CJ37%H RIGHT



DUMMY INSTRUMENTATION PLACEMENT

DUMMY MFR. & S/N: HUMANOID/048
SEATING POSITION: DRIVER
ORIENTATION

LOCATION AX1IS MEFR MODEL S/N  (+ SENSING)
HEAD ACCELERATION X ENDEVCO 1264 EH78J REAR
HEAD ACCELERATIbN Y ENBEVCO 7264 DH37J LEFT
HEAD ACCELERATION YA ENDEVCO 7264 DD17J up
NECK FORCE X DENTON 1716 01086 *
NECK FORCE Y DENTON 1716 0106 *
NECK FORCE Z DENTON 1716 0106 *
NECK MOMENT X DENTON 1716 0106 *
NECK MOMENT Y DENTON 1716 0106 * N
NECK MOMENT pA DENTON 1716 0106 *
CHEST ACCELERATION X ENDEVCO 7264 EH92J FRONT
CHEST ACCELERATION Y ENDEVCO 7264 CC24H LEFT
CHEST ACCELERATION Z ENDEVCO 7264 FGZBi up
CHEST DEFLECTION X VERNITECH 814222 9041 OUTWARD
PELVIS ACCELERATION X ENDEVCO 1264 BC?5J REAR
PELVIS ACCELERATION Y ENDEVCO 7264 FC43J LEFT
PELVIS ACCELERATION A ENDEVCO 7264 AP87? UP
LEFT FEMUR FORCE GSE 2435 014 TENSION
RIGHT FEMUR FORCE GSE 2430 756 TENSION

*See SIGN CONVENTION sheet for positive sensing orientation of neck load

channels.



ACCELEROMETERS:

POTENTIOMETERS:

LOAD CELLS:

NECK LOAD CELLS:

TIBIA LOAD CELLS:

SIGN CONVENTION

NHTSA DATA TAPE REFERENCE GUIDE

+X:  FORWARD

+Y: LEFTWARD
+Z: UPWARD

+CHEST LONGITUDINAL DEFLECTION:

+CHEST LATERAL DEFLECTION:
+SEAT BELT DISPLACEMENT:
+SEAT BELT EXTENSION:
+KNEE SLIDER DISPLACEMENT:

+FEMUR FORCE: TENSION
+5SEAT BELT FORCE: TENSION
+BARRIER FORCE: TENSION

+X FORCE: HEAD PUSHED FORWARD
+Y FORCE: HEAD PUSHED LEFTWARD

OUTWARD

LEFTWARD

OUTWARD

ENLONGATION

DISTANCE BETWEEN FEMUR

AND TIBIA INCREASED
(IN RELATION TO A
SEATED DUMMY)

+Z FORCE: HEAD PULLED UPWARD (TENSION ON NECK)
+X MOMENT: RIGHT EAR ROTATING TOWARD RIGHT SHOULDER

+Y MOMENT: CHIN ROTATING TOWARD CHEST

+Z MOMENT: CHIN ROTATING TOWARD LEFT SHOULDER

+X FORCE: TENSION
+Y FORCE: TENSION
+Z FORCE: TENSION

+X MOMENT: BOTTOM OF TIBIA MOVING LEFTWARD

+Y MOMENT: BOTTOM OF TIBIA MOVING REARWARD




