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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 on January 19, 1993.

The stationary vehicle, a 1987 Ford Taurus 4-door sedan, was equipped
with a 3.0 liter, 6-cylinder, transverse gasoline engine and a 4-speed
automatic transmission. The test weight of the vehicle was 1579 kg. The
vehicle was instrumented with eight (8) longitudinal axis accelerometers,
one (1) lateral axis accelerometer, one (1) vertical axis accelerometer 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 accelerocmeters. 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 left front at 0 degrees by a
moving heavy truck at 80.5 kph. The intended impact engagement was the left

front corner of the car with the left front corner of the truck.

The moving heavy truck‘s test weight was 11,426 kg. The truck was
equipped with a lowered and curved bumper of 60 psi energy absorbing
honeycomb. 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 810. The dummy’s chest
deceleration with 3 milliseconds minimum duration was 44.0 g. The dummy’s

maximum left and right femur forces were 2073 N and 8385 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
OCTS88.
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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.
BAppendix A contains the pre- and post-test still photographs. Appendix B
contains the final test data plots. Appendix C contains miscellaneous test

information.



SECTION 2.0

VEHICLE, DUMMY, TRUCK AND TEST DATA
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TEST_ ANOMALIES

Anomalous data spikes were recorded throughout the crash test event

from the following channels:

Driver neck Y-axis moment, NEKYM1
Driver chest deflection, CSTXD1,
Driver left femur force, LFMF1

Driver right femur force, RFMF1

The left brake caliper X-axis acceleration, BCLXG1l, data cable was cut

by the vehicle’s crush at 85 milliseconds.

The left brake caliper X-axis velocity calculation, BCLXV1l, was

affected by the above anomaly.



TABLE 1 CRASH TEST SUMMARY

TEST TYPE: Heavy Truck into Stationary Vehicle

TEST DATE: 01/19/93

TEST TIME: 1059 AMBIENT TEMP. {°C):

VEHICLE YEAR/MAKE/MODEL/BODY STYLE: 1987/Ford/Taurus/4-door sedan

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

TYPE:

LOCATION:

RESTRAINT:

NUMBER OF DATA CHANNELS:

NUMBER OF CAMERAS:

1579

PRIMARY = 80.5 SECONDARY = 80.5
986

Driver #048

Part 572E

Left front

3—-point unibelt

35

HIGH-SPEED 5 REAL-TIME 1

*With respect to tow track centerline.
**Speed trap measurement (* .08 kph accuracy)

2-3
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TABLE 2 TEST VEHICLE INFORMATION

VEHICLE MANUFACTURER: Ford Motor Company
MRKE/MODEL: Ford/Taurus VIN: 1FABPS52U5HA241503
BODY STYLE: 4-door sedan MODEL YEAR: 1987

COLOR: Gray

ENGINE DATA: TYPE: transverse CYLINDERS: 6 DISPLACEMENT: 3.0 liters
TRANSMISSION DATA: _4 SPEED, MANUAL, _X AUTOMATIC, _X FWD, RWD, 4WD
DATE VEHICLE RECEIVED: NA ODOMETER READING: 37,839

DEALER’S NAME AND ADDRESS: NA

ACCESSORIES:

POWER STEERING Yes AUTOMATIC TRANSMISSION Yes
POWER BRBKES Yes AUTOMATIC SPEED CONTROL Yes
POWER SEATS No TILTING STEERING WHEEL Yes
POWER WINDOWS No TELESCOPING STEERING WHEEL No
TINTED GLASS Yes AIR CONDITIONING Yes
RADIO No ANTI-SKID BRAKE No
CLOCK Yes REAR WINDOW DEFROSTER Yes
OTHER None

REMARKS 3

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: 04/87 VIN: 1FABP52US5HA241503
GVWR: 4595 LBS

GAWR: FRONT: 2507 LBS., REAR: 2133 LBS.
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TABLE 2 TEST VEHICLE INFORMATION CONT‘D

TIRES ON VEHICLE (MFR., LINE, SIZE): Front: General, Ameritech, P185/75R14
Rear: Goodyear, Invicta, P205/70R14

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

SPARE TIRE (MFR., LINE, SIZE): Firestone, Temporary, T135/80D14

TYPE OF SEATS: FRONT: Bucket
REAR: Bench

TYPE OF FRONT SEAT BACKS: Manually adjustable
MAXIMUM WIDTH: 1690 MILLIMETERS

WHEELBASE: 2667 MILLIMETERS

LOCATION OF LABEL STATING TIRE & CAPACITY DATA:

The label was located on the right rear door.

TIRE & CAPACITY DATA FROM VEHICLE'S LABEL:

RECOMMENDED TIRE SIZE: Front: P195/70R14 Rear: P205/70R14
RECOMMENDED COLD TIRE PRESSURE: FRONT: 35 PSI; REAR: 35 PSI
DESIGNATED SEATING CAPACITY: _2 FRONT _3 REAR _5 TOTAL
VEHICLE CAPACITY WEIGHT: 150 LBS.

TEST VEHICLE ATTITUDE (ALL MEASUREMENTS ARE IN MILLIMETERS):

DELIVERED ATTITUDE: LF 685; RF 693; LR 610; RR 615
PRE-TEST ATTITUDE: LF 680; RF 688; LR 602; RR 610
POST-TEST ATTITUDE: LF NA; RF 670; LR £55; RR 627

2-5



TABLE 2 TEST VEHICLE INFORMATION CONT'’D

WEIGHT OF TEST VEHICLE AS RECEIVED

(WITH MAXIMUM FLUIDS):

RIGHT FRONT 440
LEFT FRONT 480
TOTAL FRONT WEIGHT 920
TOTAL REAR WEIGHT 469

TOTAL DELIVERED WEIGHT 1389

TARGET TEST WEIGHT 1581

WEIGHT OF TEST VEHICLE:

RIGHT FRONT 459
LEFT FRONT 485
TOTAL FRONT WEIGHT 944
TOTAL REAR WEIGHT 635
TOTAL TEST WEIGHT 1579

KG

KG

KG

KG

KG

KG*

KG

KG

KG

KG

KG

RIGHT REAR 250 KG

LEFT REAR 219 K6
(66.2% OF TOTAL VEHICLE WEIGHT)

(33.8% OF TOTAL VEHICLE WEIGHT)

RIGHT REAR 330 KG

LEFT REAR 305 KG
(59.8% OF TOTAL VEHICLE WEIGHT)
(40.2% OF TOTAL VEHICLE WEIGHT)

(0.1% UNDER TARGET TEST WEIGHT)

WEIGHT OF BALLAST SECURED IN VEHICLE CARGO AREA: None

COMPONENTS REMOVED TO MEET TARGET TEST WEIGHT: None

CG = 1072 MILLIMETERS REARWARD OF FRONT WHEEL CENTERLINE

*The target test weight was established during Test 920507.



TABLE 3 TRUCK INFORMATION

WEIGHT DISTRIBUTION
FRONT: 3783 KG

REAR: 7643 KG

AXLE SPACING
FRONT: 3835 MM

REAR: 1308 MM

DISTANCE OF C.G. BEHIND FRONT AXLE: 3003 MM

BUMPER DESCRIPTION: Modified, lowered, and curved bumper with a 60 psi
aluminum honeycomb face.

TOP VIEW STEEL  ALUMINUM
BACKING HONEYCOMB
PLATE  FACE

r 2451

i__ TRUCK BUMPER T
— n
150 CAR BUMPER 717
W——L 162S 4

217 TFK;_
v

FRONT VIEW




TABLE 4 POST-IMPACT DATA

TEST NUMBER: 930119

TEST DATE: 01/19/93 TEST TIME: 1059
TEST TYPE: Heavy Truck into Stationary Vehicle IMPACT ANGLE: O
AMBIENT TEMPERATURE AT IMPACT AREA: -3° C

TEMPERATURE IN OCCUPANT COMPARTMENT: 21° C

IMPACT VELOCITY: PRIMARY
SECONDARY

80.5 KPH
80.5 KPH

(SPECIFIED RANGE = 79.7 TO 81.3 KPH)
DISTANCE FROM VEHICLE TO BARRIER: ENTERING VELOCITY TRAP = 381 MM
EXITING VELOCITY TRAP = 51 MM

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

OVERALL LENGTH OF TEST VEHICLE: PRE-TEST: L 4620; C NA ; R
POST-TEST: L 3634; C NA ; R
TOTAL CRUSH: L 986; Cc NA ; R

AVERAGE CRUSH: NA

*The front bumper beam shattered on impact, obliterating most of the
measurement points.

NA

NA

NA



FIGURE 1 IMPACT VELOCITY MEASUREMENT SYSTEM

PHOTO EMITTER/
RECEIVER PAIR

\

7’

TOW TRACK
THREE PHOTO
INTERRUPTION VANES

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

The vanes have 305 millimeter spacing.
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FIGURE 2 VEHICLE CRUSH

Y

L/2 > L/2

AT LT

PR
g

]

P

-—Y

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

Cl through C6é are spaced equally apart.

CL is vehicle centerline.

All measurements are in millimeters.

Vehicle Ford Taurus

PRE~TEST POST-TEST CRUSH
L 1570
Cl 4620 Cl 3634 c1 986
c2 4730 c2 Na c2 NA#*
Cc3 4770 c3 37917 c3 973
c4 4771 c4 NAa C4q NA*
Cc5 4730 C5 NA Cc5 NA#*
Cc6 4630 cé NA cé NA*
CL 4771 CL NA CL NA*

*The front bumper beam shattered on impact, obliterating most of the

measurement points. 2-10




FIGURE 3

PRE-TEST AND POST-TEST MEASUREMENT POINTS

’(\\_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
Lehind Door
(Right/Left Side)

To Leading Edge

In Front Of Door
(Right/Left Side)

X19,20 (Right/Left Side)

Ctr. of
Strg.
Column — 3

Reference
To Bottom Of g; gzzzer
] ] .
A’ Post (Right/ Bumper

Left Side)
To Firewall (Right/Left Side)
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FIGURE 4

VEHICLE ACCELEROMETER PLACEMENT
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TABLE 6

VEHICLE ACCELERDMETER LOCATIONS AND DATA SUMMARY

TEST NUMBER 230119

POSITIVE NEGATIVE
DIRECTIDN DIRECTION
No. LOCATION X4 Y# Ix MAX G MBEC MAX & MSEC
1 LEFT REAR SEAT 1852 610 370
CROSSMEMBER
LONGITUDINAL 1.9 278.3 28. 4 88. 4
2 RIGHT REAR SEAT 1862 =610 370
CROSSMEMBER .
LONGITUDINAL 1.6 260.0 23. 4 67. 1
3 ENGINE TOP 4231 ~145 742
LONGITUDINAL 4.5 85.5 42.7 65.0
4 ENGINE BOTTOM 4000 41 171
LONGITUDINAL 5.4 128B.5 50. 4 49. &6
9 RIGHT BRAKE CALIPER 3200 =685 318
LONGITUDINAL 6.6 18B1.8 38.7 86. 5
& LEFT BRAKE CALIPER 3900 &85 295
LONGITUDINAL Y —
7 INSTRUMENT PANEL 3231 30 950
CENTER
LONGITUDINAL 43. 4 129.1 82. 5 91.5
8 CENTER OF GRAVITY 2926 0 300
LONGITUDINAL 8.2 150.3 41. 3 65. 1
LATERAL 19.2 151. 6 22. 3 95. 3
VERTICAL 41. 0 73.3 72. 6 68. 3
RESULTANT 74. 5 68. 3
# ALL MEASUREMENTS OF ACCELEROMETER LOCATIONS ARE IN MILLIMETERS.

REFERENCE: X: + FORWARD FROM REAR BUMPER
Y: + LEFTWARD FROM VEHICLE CENTERLINE
Z: + UPWARD FROM GROUND LEVEL

Y See TEST ANOMALIES




FIGURE 5

HERVY TRUCK ACCELEROMETER PLACEMENT
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TABLE 7

HEAVY TRUCK ACCELEROMETER LOCATIONS AND DATA SUMMARY

TEST NUMBER 930119

POSITIVE NEGATIVE
DIRECTION DIRECTION
No. LOCATION X Y3 Zx MAX & MSEC MAX & MSEC
? FRONT FRAME 6160 0 658
CROSSMEMBER
LONGITUDINAL. 4.2 49. 3 8.9 43. 1
LATERAL 4.8 48. 3 8.9 65. 4
VERTICAL 3.8 98. 5 3.9 43. 6
RESULTANT 10. 1 43.0
10 CENTER OF GRAVITY £527 0 1050
LONGITUDINAL i.7 51.0 6.2 45. 4
LATERAL e 2 283 9 3.2 74. 5
*+ 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 8

DUMMY DATA SUMMARY

TEST NUMBER 930119

DRIVER DUMMY

8N: 048
POSITIVE NEGATIVE
DIRECTION DIRECTION
MAX MSEC MAX MSEC
HEAD ACCELERATION {g)
LONGITUDINAL 18.7 123.8 i44.8 100.8
LATERAL 4.4 211.3 109.2 100.6
VERTICAL 12.9 1460. 4 73.3 100.9
RESUL TANT i92.1 100.8
HIC 810 FROM 27.4 70 125. 0
NECK FORCE (N)
LONGITUDINAL 240.5 109.5 261.7 100.8
LATERAL h66.8 119.5 1375.1 100. 6
VERTICAL 2608.6 100.5 76%. 6 11B. &
RESULTANT 2908.0 100.5
NECK MOMENT (N-M)
ABOUT X 17.%5 119. 5 116.5 104.8
ABOUT Y 31.2 174.8Y 43.1 110. 37
ABOUT Z 7.9 207.6 58.7 121.1
RESULTANT 117. 6 104.8
CHEST ACCELERATION (g)
LONGITUDINAL 3.8 336.5 48.4 102.6
LATERAL 6.3 74. 0 21.4 104.5
VERTICAL 10.9 128. 9 1.1 ?0. 6
RESULTANT 51.2 102.8
3 MSEC 44. 0
CHEST DEFLECTION (mm)
LONGITUDINAL 0.1 2.47Y 221 ?28.3 Y
PELVIE ACCELERATION (g)
LONGITUDINAL 9.7 100.5 60. 3 72.9
LATERAL 15. 2 73. 5 33.9 101. 8
VERTICAL 22.8 101.6 8.4 319.0
RESULTANT 62. 4 72.9
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TABLE 8

DUMMY DATA SUMMARY CONTINUED

TEST NUMBER 930119

DRIVER DUMMY

SN: 048
POSITIVE NEGATIVE
DIRECTIDN DIRECTION
MAX MSEC MAX MSEC

FEMUR LOAD (N)
LEFT
RIGHT

1124. 0 156. 8y 2073. 3 80.0Y
3112.7 100. 8y 8385.3 72.5 vy

POSITIVE DIRECTION
LONGITUDINAL.: FORWARD

LATERAL: LEFTWARD
VERTICAL: UPWARD
FORCE: TENSION

Y See TEST ANOMALIES

NEGATIVE DIRECTION
LONGITUDINAL:

LATERAL:
VERTICAL:
FORCE:

REARWARD
RIGHTWARD
DOWNWARD
COMPRESSION



TABLE 9 POST-IMPACT DUMMY/VEHICLE DATA

VISIBLE DUMMY CONTACT POINTS:

DRIVER #048 PASSENGER # NA

Steering wheel &
HEAD instrument panel
CHEST Steering wheel
ABDOMEN Steering wheel
LEFT KNEE Instrument panel
RIGHT KNEE Instrument panel
DOOR OPENING:

LEFT RIGHT

FRONT with difficulty Easy
REAR Easy Easy
SEAT MOVEMENT:

SEAT BACK FAILURE SEAT SHIFT
FRONT None None
REAR NA NA

GLAZING DAMAGE:

The entire windshield was cracked on impact. The

driver’s side door glass cracked on impact.

OTHER NOTABLE TMPACT EFFECTS:

None




DUMMY KINEMATIC SUMMARY

The dummy translated forward and to the left at impact. The dummy’s

head impacted the steering wheel rim. The dummy’'s head, hands, forearms,
and knees them impacted the instrument panel. The dummy rebounded into the
seat. The dummy came to rest against the seat back and against the driver’'s

side door panel. The dummy’s legs were pinned against the seat by the

instrument panel.

2-20



FIGURE 6 DUMMY AND

SEAT POSITIONING DATA

PRE-TMPACT DATA:

MAKE /MOD

BODY STYLE:

COLOR:

GVWR:

POST-IMPACT DATA:

IMPACT VELOCITY:

SEAT TYP

EL: Ford/Taurus
4~door sedan MODEL YEAR: 1987
Gray
DATA FROM CERTIFICATION LABEL:
VEHICLE MANUFACTURER: Ford Motor Company
DATE OF MANUFACTURE: 04/87 VIN: 1FABPS2US5HA241503
4595 LBS.; GAWR: FRONT = 2507 LBS.; REAR = 2133 LBS.
DATE OF TEST: 01/19/93 TIME: 1059 TEMPERATURE: -3° ¢C
PRIMARY = _80.5 KPH SECONDARY = _80.5 KPH
REQUIRED IMPACT VELOCITY RANGE: 70.7 TO 81.3 KPH
E: Bucket ADJUSTER TYPE: Manual
FRONT SEAT BACK TYPE: Reclining
ANS: K. Watkins, J. Taylor

TECHNICI

DRIVER DUMMY #_048 TYPE:_HIII

PASSENGER DUMMY #_NA TYPE:

HEAD
TARGET
KNEE
JOINT
APPROX~-
IMATE

" H"

POINT

A= 1452
B = NA
C = NA
D = 355
E = NA

DOOR GLASS

HEIGHT =

__ 477 HEAD
50 TARGET
605 KNEE
97° JOINT
263 APPROX-
135° - IMATE
é 5 POINT
]
- -
Fwvod | LaFT arT- 1 LFwD
-
DOOR GLASS
_210 HEIGHT =
74
LEFT RIGHT
FroNT | IR _L—J ' LL_1 ] FrRONT
DOOR TOP VIEW DOOR
DRIVER PASSENGER
DUMMY DUMMY

ALL ANGLES ARE RELATIVE TO VERTICAL PLANE THROUGH DOOR STRIKER.
ALL DISTANCE MEASUREMENTS ARE IN MILLIMETERS.
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FIGURE 7 DUMMY IN VEHICLE POSITIONING DATA

DRIVER PASSENGER
048 NA
HH 370
HW 560
CD 564
Ccs 360
KDL 135
KDR 139
TA 20°
SA 26°
HSW 493
DRIVER PASSENGER
048 NA
HR 174
HS 272
AD 113
HD 200
KK 205
AR 260
HA 533

KNEE OUTER CLEVIS TO OUTER
CLEVIS SPACING:

DRIVER = 270
PELVIS ANGLE:
DRIVER = 23°

HH = HEAD TO WINDSHIELD KEADER HR = HEAD C.G. TARGET TO SIDE ROOF HEADER
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
N> D e

'D' RING

SHOULDER BELT PORTION

LAP BELT PORTION

MALE BLADE ' \

BUCKLE ASSEMBLY

INBOARD ANCHORAGE

)
-

rrooreay

(|

3 MILLIMETERS THICK
ALUMINUM PLATE

RETRACTOR
REEL

OUTBOARD ANCHORAGE

DRIVER
DUMMY
A - TOP SURFACE OF ALUMINUM PLATE TO BELT
UPPER EDGE 370
B - TOP SURFACE OF ALUMINUM PLATE TO BELT
LOWER EDGE 290
C - DUMMY CENTERLINE TO OUTER EDGE OF BELT
AT CHEST FLESH TOP 70
D - DUMMY CENTERLINE TO INNER EDGE OF BELT
AT CHEST FLESH TOP 15
E - DUMMY CENTERLINE TO INTERSECTION OF UPPER
TORSO BELT AND LAP BELT 245

ALL MEASUREMENTS ARE IN MILLIMETERS.
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NR

NH

HS

SCA

SWA

ALL

FIGURE 9 DRIVER DUMMY TO STEERING COLUMN/WHEEL ASSEMBLY DATA

SCA

/— ‘8" POST

\— DOOR STRIKER

POSITION OF STEERING COLUMN TILTING AND TELESCOPING ADJUSTMENTS, IF ANY:
The steering column was placed in the third position from the top.

MEASUREMENTS

- DISTANCE FROM TIP OF DUMMY’S NOSE TO TOP

REAR SURFACE OF STEERING WHEEL RIM. 452
- DISTANCE FROM TIP OF DUMMY'S NOSE TO CENTER

OF STEERING COLUMN HUB. 452
= DISTANCE FROM CENTER OF STEERING COLUMN HUB TO

THE FORWARD SURFACE OF THE DOOR LOCK STRIKER PIN. 575
- ANGLE OF STEERING COLUMN RELATIVE TO THE

HORIZONTAL X AXIS 25°
= ANGLE OF STEERING WHEEL RELATIVE TO THE

HORIZONTAL X AXIS 65°

DISTANCE MEASUREMENTS ARE IN MILLIMETERS.
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FIGURE 10

CAMERA POSITIONS

REAL TIME

| —
—

BARRIER
BUILDING
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APPENDIX A

PHOTOGRAPHS




FRONT VIEW

PRE-TEST

Figure A-1.

POST-TEST FRONT VIEW

Figure A-2.
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Figure A-3. PRE-TEST LEFT SIDE VIEW
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Figure A-4, POST-TEST LEFT SIDE VIEW




PRE-TEST LEFT REAR THREE-QUARTER VIEW

Figure A-5.

POST-TEST LEFT REAR THREE-QUARTER VIEW

Figure A-6.
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gure A B. POST-TEST REAR VIEW
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POST-TEST RIGHT SIDE VIEW

Figure A-10.




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

Figure A-12. POST-TEST RIGHT FRONT THREE-QUARTER VIEW
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Figure A-13. PRE-TEST BUMPER ENGAGEMENT VIEW

Figure A-14. PRE-TEST ENGINE COMPARTMENT VIEW




Figure A-15. PRE-TEST WINDSHIELD VIEW

Figure A-16. POST-TEST WINDSHIELD VIEW




Figure A-17. POST-TEST FRONT UNDERBODY VIEW

Figure A=-18. POST-TEST REAR UNDERBODY VIEW
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Figure A-19. PRE-TEST TRUCK FRONT VIEW

Figure A-20. POST-TEST TRUCK DAMAGE VIEW




Figure A-21. PRE-TEST DUMMY VIEW

Figure AR-22. POST=TEST DUMMY VIEW
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PRE-TEST VEHICLE INTERIOR AND DUMMY - VIEW 1

Figure B-23.

4
’
i
|
{
{
i
1
¥
!

- VIEW 2

=TEST VEHICLE INTERIOR AND DUMMY

PRE

Figure A-24.




Figure A-25. POST-TEST VEHICLE INTERIOR AND DUMMY VIEW

Figure A-26. POST-TEST DUMMY HEAD CONTRCT - VIEW 1




VIEW 2

TEST DUMMY HEADR CONTACT -

POST

Figure R-27.

¥ HERD CONTACT - VIEW 23

-28. POST-TEST DUMM

Figure &




A-29. POST-TEST DUMMY ENEE CONTACT - VIEW 1

P

Figure A-30. TOST-TEST DUMMY ENEE CONTACT - VIEW 2




APPENDIX B

DATA PLOTS
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APPENDIX C

DUMMY CERTIFICATION



TRANSPORTATION RESEARCH CENTER OF OHIO
HYBRID II1 EXTERNAL DIMENSIONS

HUMANDID 048 13~JAN-93
TRC 48C4HED] S572E SNO48 EXT. DIMENSION CALO6
P TEST PARAMETER  (DIMEN )i GPECIFICATION | TE67 RESULTST
ITEMPERATURE T e e
IRELATIVE WOMIDITY 4 v aon
ILOCATION FOR CHEST CIRCUMFERENGE (AR)| 429~ 434 WM 1 438 M 1
ILOCATION FOR WAIST CIRCUNFERENGE (BE): 226 231 WM 1 229 i 1
ICHEST CIRCUMFERENCE  (¥» | 9701001 mM & ooe w1
{MAIST CIRCUMFERENCE (D ¢ 83— ses w1 @1 w1
icHEST DEPTH <oy 1 2ia- ame w5 s
HPOINT HEIGHT (0 ¢ ea- se w1 sa w1
IH-POINT FROM SEATBACK | (D) ¢ 135- 10 w1 137 3
ISKULL CAP TO BACKLINE W 1 41— s 1 an w3
ITOTAL SITTING HEIGHT | (a1 1 e7o- ae w1 ema w1
LTHIOGH CLEARANCE Py 1 140~ 155 1 1me
IBUTTOCK KNEE LENGTH (K | S7a- sos 1 se7. ]
IBUTTOCK POPLITEAL LENGTH  (N) 1 as2- ave 1 ave w1
IPOPLITEAL MEIGHT (L 1 azo- avs w1 asm i1
IKNEE PIVOT WETGHT (M) 1 a35- 500 MM :  aws w1
IFOOT LENGTH ;) 1 zsm- zer 1 mme w1
IFOOT BREADTH  Gb 1 ei- 107 w1 ee w1
ISHOULDER PIVOT FROM BACKLINE (&) | 8a- 94 mi 1 =i mi i
ISHOULDER BREADTH (w1 1 aze- 437 me § amr w1
ISHOULDER PIVOT HEIGHT  (3) 1 S0~ sai w1 sii mm 3
VELDOW REST HEIGHT | (0 1 isi- m1iwm 1 mem w1
ISHOULDER-ELBOW LENGTH (1) 1 a30- 245 mi 1 a3 w1
IBACK OF ELEW TO WRIST PI0OT (@) 1 2o0- 208 mv 1 s95. mi 1

T e e et ok s e i e 0 e o e e e P S Shr St S e " e S e ot A 490 i e 090 S St o S e e s G0 Fin o Ao e L 4004 ke S P S S0t e P oS 00 20w o S et S0 S oo et

TEST MEETS SPECIFICATIONS

TECHNICIAN_/ P i




TRANSFORTATION RESEARCH CENTER QF QHIA
HEADR DROF YESY

HYBRID IIIT 15-JAN-%2

TRC 4RC6HIY G728 SN4R HEAD DRQF CAL 04

! TEST FPARAMETER I SFECIFICATION I TESY RESULTS f

IRELATIVE HUHMIDITY | 1064 - 70% ! I7.0 4

!
!
!
{

! | !
IFEAK RESULTANT ACCELERATION! 220 ~ 275 G Po2&61.28 G

FREAR LATERAL ACCELERATION | 1% 6 MAX { -7.04 © f

! f ! |
I8 ACCELERATION CURVE ] { ]
FUNIMOQBALT | YEE ] YES . !

TEST MEETES SPEEIFICATIONS

TECHNICIAN_ Z2 ___z%:'::( _ _______________
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TRANSFORTATION RESEARCH CENTER OF OHIO
NECK FLEXION TEST
HYBRID III 15-JAN-92

4 AXIS NECK TRANSDUCER
TRC 48CaNF L S72E SNAB NECK FLEXION CaALCGé

]

I TEMPERATURE I 20.,6-22.2 DEG. € | 21.1 DEG. C

r

TRELATIVE HUMIDITY | 107 - 70% ! 40,0 7 |

| I 10 M8 | 22,50 - 27,50 6 1 24,54 G |
{ PENDULUN 2 2 2 e e
| I 20 MS | 17.60 - 22,60 G | 21,22 6 i
| DRECELERATION 2 1 2 e o e e
| I 30 MS | 12,50 -~ 18,50 6 | 16,32 G !

| ] ! i
IHAX FENDULUM G ABOUE 20 MS | 29 G MAX I 16.27 G

IDECELERATION-TINME CURVE | } i
FRECAY TIME TOQ 3 6 | 34 - 42 MS | 36,50 MS H

MOMENT ARDUT I MAX 1 88,2 - 108,55 N¥ | 94,91 NH |
OCCIFITAL £ 2 2 1 28 o 2 o2 e e

CONDYLE I TIME | 47 - G8 MS | 50.38 M8 }

IRQTATION AMOGLE-TINE CURVE | | H
FRECAY TIME TR ZERO } 113 - 128 M8 I 1146.88 HMS

IFOSITIVE MOMENT-TIME CURVE | ! 1
INECAY TIHE TOQ ZEROD f §7 - 107 M8 ! 9,13 MS H

TEST MEETE SPELINICATIONS
TECHNICIAN. Z ‘__7é;;=§Ethjjl .........
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YRANSFORTATION RESEARCH CENTER OF OHIO
NECK EXTENSION TEST

HYBRID III 15-1AN-93

& AXIS NECK TRANGDUCER
TRC A8CANE]L D72E SHAB NECK EXT., CALOS&

| TEST FARAMETER i SFECIFICATION I TEST RESULYS |

| } ] |
FTEMPERATURE I 20,6-22.2 RBEG. C | 21.1 DEG, C |

f ! ! ]
FRELATIVE HUMIDIYY ! 10% ~ 70X i 40,0 % ]

f | ! |
PIMEFACT VELOCYITY I 3.0 - 46,19 M/8EC 4. 05 M/SEC i

[ P10 MS 1 17.20 -~ 21,20 6 | 19,41 @ !
I FENDULUN B e e e
| I 20 ME 1 14.00 - 19,00 G | 17.26 G [
| LECELERATION T e e £ e e e 2 e e
| P30 M8 1 11,00 - 16,00 & | 14,43 G |

! ] ! !
PHAX FENDULUM 6 ARDVE 30 MO | 22 0 MaX | 14,58 6 !

INECELERATION~TINE CURVE I | |

L FPLANE I MAX b Bl -~ 104 DREG. bo102.30 LEG. !

ROTATION I TINE 72 - 82 MHE i 74.88 MS !

I HOMEMNYT AROUT I MIN 1-80.0/-52.9 NM b =73,49 NHM !
I QCDIFITAL o e e o o et ot e o e 2 % 2 2 4 s sen i 2 A m om0 ot e e oo e e m
I DONDYLE I TIME &% - 79 HE ! £9.,13 MG f

IROTATION ANGLE-TIME CURVE | | !
IGECAY TIME TO ZERD ] 147 - 174 MB ! 157.50 Mo {

INEGATIVE MOMENY-TIME CURVE | f }
TUECAY TIME TO ZERD } 120 - 148 M8 f 144,88 MS i

TEST HEETS SPEEXFICATIONS

TECHNICT AN ~75
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TRANSFORTATION RESEARCH CENTER OF OHIOQ
THORAX INMFACT TESY

HYBRRID III 15-dAN-93

TREC 48C6THL S72E 8N48 H.8.THORAX CALOS

| f o

{

! I HIGH SFEED TEST ! ]
!

!

] TEST FPARAMETER I BRECIFICATION | TEST RESULTS

EMPERATURE I 20.46-22.2 DEG, T | 2t.+1 DEG. C |

] | {
IRELATIVE HUMIDITY ] i0% - 70% { 39.0 % !

-

] ! | I
FPENDULUM VELOCITY I 6,59 -~ &,8% M/SEC | & 68 M/SEC !

! | ! f
IMaXIMUM DEFLECTION P 43.8 — 72,6 HH f 713 MM !

! ! ! !
IMAXIMUM RESISTIVE FORCE I 5159 -~ G894 N I 8X24, N !

! | f |
FINTERNAL HYSTERESIS ! 69% -~ B89HE | 70.8% f

TEST MEETS BFESWZICATIOHNS

TECHNICIAN. X
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TRANESFORTATION RESEARCH CENTER OF QHIOQ

KNEE IMFACY TEST

HYBRRID YT 13~JAN-93
RIGHT KNEE
TRC 48C6RK1 S72E SN48 RIGHT KNMNEE CAL 06
I ] ] i
i TESET FARAMETER | SFECIFICATION I TEST RESULTS !
} | | |
| TEMPERATURE I 20,6-22.2 DEG. C | 21.1 DEG, C !
[ l i !
JRELATIVE HUMIDITY ! 10% - 70% ! 7.0 % ]
] ! t !
IFRORE VELOCITY | 2,07 - 2,13 H/SEC | 2.09 M/SEC ]
{ ! ] i
IFEAK KNEE IMFACT FORCE I 4714-5783 N i 520e,7 N !
IPRORE WEIGHT b 8.0 KRG | !

TEST MEETS SFPEEIFICATIONS
!
TECHNICIAN... ._n_;%::%: __________
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TRANSFORTATION RESEARCH CENTER OF OHIQ
KNEE IMFACY TEQYT

HYBRID IYX 13-1AaN-923

LEFT KNEE
TRC 48CALK1L D72E EN4R LEFT KNEE CaALOé

! TEST FARAMETER I SRPECIFICATION I TESY RESULTS !

ITEMFERATURE P20, 6-22,2 BEG. C 21.1 DEG, € !

IRELATIVE HUMIDITY i 104 -~ 70¢% ! 37.0 % |

! | ! |
IFROBE VELOCITY 1 2,07 - 2,13 M/78ED | 2.08 M/SEC |

FFEAR KMEE IMFACT FORCE I 4714-3783 N I 5081.9 N !
| FRORE WEIGHTY { 5.0 KG ! !

TEST MEETE SFECIFICATIONS
TECHNICIAN.z £ _ 1 ;*“:Sa:-\\
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APPENDIX D

MISCELLANEOUS TEST INFORMATION




VEHICLE INSTRUMENTATION INFORMATION

TEST NO. 9301189

ORIENTATION
NO. LOCATION MFR MODEL S/N (+ SENSING)
1 LEFT REAR SEAT
CROSSMEMBER LONGITUDINAL ENDEVCO 2264 BA46 REAR
2 TRIGHT REAR SEAT
CROSSMEMBER LONGITUDINAL ENDEVCO 2264 A031 REAR
ENGINE TOP LONGITUDINAL ENDEVCO 2264 AR24 FRONT
4 ENGINE BOTTOM LONGITUDINAL ENDEVCO 2264 BB6&67 REAR
5 RIGHT BRAKE CALIPER
LONGITUDINAL ENDEVCO 2264 AS76 FRONT
& LEFT BRAKE CALIPER
LONGITUDINAL ENDEVCO 2264 AS29 REAR
7 INSTRUMENT PANEL CENTER
LONGITUDINAL ENDEVCO 2264 AKO3 FRONT
LAP BELT OUTBOARD FORCE LEBOW 3419 127 TENSION
SHOULDER BELT OUTBOARD FORCE LEBOW 3419 571 TENSION
8 VEHICLE CENTER OF GRAVITY
LONGITUDINAL ENDEVCO 2264 AS53 FRONT
LATERAL ENDEVCO 7264 AS70 LEFT
VERTICAL ENDEVCO 2264 ASQ3 Up



HEAVY TRUCK ACCELEROMETER INFORMATION

TEST NO. 930119

ORIENTATION
MODEL S/N (+ SENSING)

NO. LOCATION AXIS MFR
9 FRONT FRAME CROSSMEMBER X ENDEVCO
Y ENDEVCO
Z ENDEVCO
10 TRUCK CENTER OF GRAVITY X ENDEVCO
Y ENDEVCO

7264 DAS4H FRONT
7264 BY88J LEFT
7264 CW83H upP

7264 CJ66H REAR
7264 CJ16H LEFT



DUMMY TNSTRUMENTATION PLACEMENT

DUMMY MFR. & S/N: HUMANOID/048
SEATING POSITION: DRIVER
ORIENTATION
LOCATION AXIS MFR MODEL S/N (+ SENSING)
HEAD ACCELERATION X ENDEVCO 7264 EH78J REAR
HEAD ACCELERATION Y ENDEVCO 7264 DH37J LEFT
HEAD ACCELERATION z ENDEVCO 7264 DD17J uP
NECK FORCE X DENTON 1716 0106 *
NECK FORCE Y DENTON 1716 0106 *
NECK FORCE 2 DENTON 1716 0106 *
NECK MOMENT X DENTON 1716 0106 *
NECK MOMENT Y DENTON 1716 0106 *
NECK MOMENT z DENTON 1716 0106 *
CHEST ACCELERATION X ENDEVCO 7264 EH92J FRONT
CHEST ACCELERATION Y ENDEVCO 7264 CC24H LEFT
CHEST ACCELERATION z ENDEVCO 7264 FG28J up
CHEST DEFLECTION X VERNITECH 81422A 9041 OUTWARD
PELVIS ACCELERATION X ENDEVCO 7264 BC75J REAR
PELVIS ACCELERATION Y ENDEVCO 7264 FC43J LEFT
PELVIS ACCELERATION Z ENDEVCO 7264 AP87 UP
LEFT FEMUR FORCE GSE 2435 726 TENSION
RIGHT FEMUR FORCE GSE 2430 756 TENSION

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

channels.



SIGN CONVENTION

NHTSA DATA TAPE REFERENCE GUIDE

ACCELEROMETERS : +X: FORWARD
+Y: LEFTWARD
+Z: UPWARD
POTENTIOMETERS ¢ +CHEST LONGITUDINAL DEFLECTION: OUTWARD
+CHEST LATERAL DEFLECTION: LEFTWARD
+SEAT BELT DISPLACEMENT: OUTWARD
+SEAT BELT EXTENSION: ELONGATION
+KNEE SLIDER DISPLACEMENT: DISTANCE BETWEEN FEMUR
AND TIBIA INCREASED
(IN RELATION TO A
SEATED DUMMY)
LOAD CELLS: +FEMUR FORCE: TENSION

+SEAT BELT FORCE: TENSION

+BARRIER FORCE: TENSION
NECK LOAD CELLS: +X FORCE: HEAD PUSHED FORWARD
+Y FORCE: HEAD PUSHED LEFTWARD
+2 FORCE: HEAD PULLED UPWARD (TENSION ON NECK)
+X MOMENT: RIGHT EAR ROTATING TOWARD RIGHT SHOULDER
+Y MOMENT: CHIN ROTATING TOWARD CHEST
+2 MOMENT: CHIN ROTATING TOWARD LEFT SHOULDER
TIBIA LOAD CELLS: +X FORCE: TENSION
+Y FORCE: TENSION
+Z FORCE: TENSION
+X MOMENT: BOTTOM OF TIBIA MOVING LEFTWARD
+Y MOMENT: BOTTOM OF TIBIA MOVING REARWARD

*U.S. G.P.0.:1993-301-717:80386



