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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 May 29, 1992. 

The stationary vehicle, a 1988 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 1580 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 5723 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 35 degrees by a 

moving heavy truck at 64.9 kph. The intended impact engagement was the left 

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

The moving heavy truck's test weight was 19001 kg. 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 586. The dummy's chest 

deceleration with 3 milliseconds minimum duration was 72.0 g. The dummy's 

maximum left and right femur forces were 11104 N and 2415 N, respectively. 

The vehicle, dummy, and heavy truck data were multiplexed and recorded 

on a 14-channel analog tape deck. The analog data was digitally sampled at 

8000 samples per second. The data was digitally filtered as per SAE 5211 

OCT88. 
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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. 

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 . 0  

VEHICLE, DUMMY, TRUCK AND TEST DATA 

.. 
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TABLE 1 CRASH TEST SUMMARY 

TEST TYPE: Heavy Truck into Stationary Vehicle 

TEST DATE: 05/29/92 TEST TIME: 1317 AMBIENT TEMP. ("C): 16 

VEHICLE YEAR/MAKE/MODEL/BODY STYLE: 1988/Ford/Taurus/4-d00r sedan 

VEHICLE TEST WEIGHT (KG): 1580 

IMPACT ANGLE (DEG)": 35 

IMPACT VELOCITY (KPH)**: PRIMARY = 64.9 SECONDARY = 64.9 

MAXIMUM STATIC CRUSH (MM): 496 

DUMMY : Driver #048 

TYPE : Part 572E 

LOCATION: Left front 

RESTRAINT : 3-point unibelt 

NUMBER CF DATA CHANNELS: 38 

NUMBER OF CAMERAS: HIGH-SPEED 5 REAL-TIME 2 

. 

*With respect to tow track centerline. 
**Speed trap measurement ( 2  .08 kph accuracy) 
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TABLE 2 TEST VEHICLE INFORMATION 

VEHICLE MANUFACTURER: Ford Motor Company 

MAKE/MODEL: Ford/Taurus VIN: lFABP50UXJG112324 

BODY STYLE: 4-dOOr sedan MODEL YEAR: 1988 

COLOR: Maroon 

ENGINE DATA: TYPE: transverse CYLINDERS: 6 DISPLACEMENT: 3.0 liters 

TRANSMISSION DATA: ASPEED , - MANUAL, XAUTOMATIC, X F W D ,  -RWD, - 4wD 

DATE VEHICLE RECEIVED: NA ODOMETER READING: 71,036.0 

DEALER'S NAME AND ADDRESS: NA 

ACCESSORIES: 

POWER STEERING 
POWER BRAKES 
POWER SEATS 
POWER WINDOWS 
TINTED GLASS 
RADIO 
CLOCK 
OTHER 

Yes 
Yes 
No 
No 
Yes 
Yes 
Yes 
None 

AUTOMATIC TRANSMISSION Yes 
AUTOMATIC SPEED CONTROL Yes 
TILTING STEERING WHEEL Yes 
TELESCOPING STEERING WHEEL No 
AIR CONDITIONING Yes 
ANTI-SKID BRAKE No 
REAR WINDOW DEFROSTER Yes 

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: 09/87 VIN: lFABP50UXJG112324 

GVWR: 4615 LBS 

GAWR: FRONT: 2594  LBS., REAR: 2135 LBS. 
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TABLE 2 TEST VEHICLE INFORMATION CONT'D 

TIRES ON VEHICLE (MFR., LINE, SIZE): Firestone, Supreme, 205/70R14 

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

SPARE TIRE (MFR., LINE, SIZE): Michelin, Temp, 135/80R14 

TYPE OF SEATS: FRONT: Split bench 
REAR: Bench 

TYPE OF FRONT SEAT BACKS: Manually adjustable 

MAXIMUM WIDTH: 1805 MILLIMETERS 

WHEELBASE: 2686 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: P205/70R14 

RECOMMENDED COLD TIRE PRESSURE: FRONT: 35 PSI; REAR: 35 PSI 

DESIGNATED SEATING CAPACITY: L F R O N T  L R E A R  L T O T A L  

VEHICLE CAPACITY WEIGHT: 1100 LBS. 

TEST VEHICLE ATTITUDE (ALL MEASUREMENTS ARE IN MILLIMETERS): 

DELIVERED ATTITUDE: LF 672; RF 679; LR 633; RR 644 

PRE-TEST ATTITUDE: LF 655; RF 660; LR 627; RR 631 

POST-TEST ATTITUDE: LF 680; RF 604; LR 549; RR 652 

. 
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TABLE 2 TEST VEHICLE INFORMATION CONT'D 

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

RIGHT FRONT 453 KG RIGHT REAR 281 KG 

LEFT FRONT 498 KG LEFT REAR 254 KG 

TOTAL FRONT WEIGHT 951 KG (64.0% OF TOTAL VEHICLE WEIGHT) 

TOTAL REAR WEIGHT 535 KG (36.0% OF TOTAL VEHICLE WEIGHT) 

TOTAL DELIVERED WEIGHT 1486 KG 

TARGET TEST WEIGHT 1581 KG * 

WEIGHT OF TEST VEHICLE: 

RIGHT FRONT 461 KG RIGHT REAR 314 KG 

LEFT FRONT 471 KG LEFT REAR 334 KG 

TOTAL FRONT WEIGHT 932 KG (59.0% OF TOTAL VEHICLE WEIGHT) 

TOTAL REAR WEIGHT 648 KG (41.0% OF TOTAL VEHICLE WEIGHT) 

TOTAL TEST WEIGHT 1580 KG 

WEIGHT OF BALLAST SECURED IN VEHICLE CARGO AREA: None 

COMPONENTS REMOVED TO MEET TARGET TEST WEIGHT: None 

CG = 1101 MILLIMETERS REARWARD OF FRONT WHEEL CENTERLINE 

*The target test weight was established during Test 920507. 

2-5 



TABLE 2A TRUCK INFORMATION 

WEIGHT DISTRIBUTION 

FRONT: 4772 KG 

REAR: 14229 KG 

10" t( 

AXLE SPACING 

FRONT: 3835 MM 

REAR: 1308 MM 

4 98" 

o * T o  0 0 0 0  OO 
1 4 "  

DISTANCE OF C.G. BEHIND FRONT AXLE: 3363 MM 

BUMPER DESCRIPTION: S t o c k  truck bumper 

6 " C A R  BUMPER 

I 

29" k 15" 

Y 
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TABLE 3 POST-IMPACT DATA 

TEST NUMBER: 920529 

TEST DATE: 05/29/92 TEST TIME: 1317 

TEST TYPE: Heavy Truck i n t o  Stationary Vehicle IMPACT ANGLE: 0 

AMBIENT TEMPERATURE AT IMPACT AREA: 16O C 

TEMPERATURE IN OCCUPANT COMPARTMENT: 16O C 

IMPACT VELOCITY: PRIMARY = 64.9 KPH 
SECONDARY = 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 4660; C 4765; 

POST-TEST: L 4164; C 4549; 

TOTAL CRUSH: L 496; C 216; 

AVERAGE CRUSH: 240 

R 4654 

R 4646 

R 8 
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FIGURE 1 IMPACT VELOCITY MEASUREMENT SYSTEM 

RECEIVER PAIR -vi / 

THREE PHOTO 
INTERRUPTION VANES 

u\ TOW TRACK 

The final vane clears emitterlreceiver 51 millimeters before impact. 

The vanes have 305 millimeter spacing. 
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FIGURE 2 VEHICLE CRUSH 

X 
L/2 - 'i' 112 

I 

t )' 7- 

I 

Y 

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

C1 through C6 are spaced equally apart. 
CL is vehicle centerline. 
All measurements are in millimeters. 

Vehicle Ford Taurus 

PRE-TEST POST-TEST 

L 1457 

c1 4660 c1 4164 

c2 4730 c2 4320 

c3 4761 c3 4471 

c4 4755 c4 4595 

c5 4742 c5 4645 

C6 4654 C6 4646 

CL 4765 CL 4549 

Cb 

CRUSH 

c1 496 

c2 410 

c3 290 

c4 160 

c5 97 

C6 8 

CL 216 
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FIGURE 3 

PRE-TEST AND POST-TEST MEASUREMENT POINTS 

e a r  Datum R e f e r e n c e  

To Edge Of Door 

RiFht  S i d e  and 
Odd Number f o r  

To T r a i l i n g  Edge 
Lehind Door 
( R i g h t / L e f t  S i d e )  

To Lead ing  Edge 
I n  F r o n t  O f  Door 
( R i g h t / L e f t  S i d e )  

C t r  

co 1 
StK 

To ' 

X19,20  ( R i g h t / L e f t  S i d e )  ! /  

A t  C e n t e r  
O f  Rear 

' P o s t  ( R i g h t /  Bumper 
I 

To Strg. Column <To Firewall ( R i g h t / L e f t  S i d e )  
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FIGURE 4 

VEHICLE ACCELEROMETER PLACEMENT 

I x 
I I / ’ \  

( 2 )  t V E R T I C A L  11121 

( X I  + L O N G I T U D I N A L  

S I D E  V I E W  

I ( X ! )  + L O N G I T U D I N A L  

I I - 

Y 

B O T T O M  V I E W  
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No, LOCAT I ON 

TABLE 5 

VEHICLE ACCELEROMETER LaCATIDNS AND EATA SUMMARY 

TEST NUMRER 920529 

CROSSMEMBER 
LONG I'TUD I NAL 

* ALL MEASUREMENTS OF ACCELEROMETER LOCATIONS ARE 114 MTLLIMETEES. 

REFERENCE: X :  + FORWARD FROM REAR B!JMPER 
Y: + LEFTWARD FROM VEHICLE CENTERLINE 
2: + UPWARD FROM GROUND L-EVEL 
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FIGURE 5 

H E A V Y  T R U C K  ACCELEROMETER PLACEMENT 

S I D E  V I E W  

Z 

B O T T O M  V I E W  
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TEST NUMBEP Y2US24 

8 A L L  MEASUREMENTS O F  ACCELEROMETER LSCAI'IUNS ARE IN MILLIt iETERS 

REFERENCE- X :  + FORtJARD FEUM TRAILING EDGE t3F 7RUC!4. 
Y: + LEFT FROM TR!JCK CENTERLINE 
7: + UP FROM <>ROUND LEVEL 
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TABLE 7 

DUMMY DATA SUMMARY 

TEST NUMBER 920529 

DRIWlER DUMMY 
SN: 048 

POSITIVE NEGATIVE 
D I RECT I ON 
MAX MSEC MAX MSEC 

DI RECTEON 

---I--__I-----L-.-.-_.__11_1_. ---I--.--.--.---.- 

HEAI) ACCELERATION ( g )  
LONGITUDINAL 7 4 . B  139.4 i 0 b . 7  100.9 
LATERAL 1 2 . 5  224 .5  124. 5 100.3 
VERTICAL 5 1 . 4  128.8 8?.2 139 .9  
RESULTANT 165 .6  100.6 
H I C  586 FROPI 105.6 TO 1 4 i . b  
---.I---- __-~-.I_---.---_.--.---.-- c-- 

NECK FORCE (N) 
LONGITUDINAL 1865. I 146.6 iW2. 1 i 3 1 . B  
LATERAL 684.9 155. 5 588. 7 100.9 
VERTI CAL 797.7  107.4 2395.4 i 4 B . b  
RESULTANT 2892. 7 148. b ---- -..e-- ---vu- - 

Z C K  MOMENT (N-M) 
ABOUT X 5 8 . 2  115. 1 4 4 . 3  229. I 
ABOUT Y 
ABOUT 2 
RESULTANT 

30 .6  196.9 238.2 146.3 
33.7 143.b 26. 5 203.0 
240.2 146.3 

CHEST ACCELERATION ( g )  
LONGITUDINAL 14.B 148 .8  5 4 . 7  i t# .  3 
LATERAL 11.2 196.5 61 .3  125.9 
VERTI C AL 20.8 109.3 1 9 . 8  127. 6 
RESULTANT 79.b 125.9 
3 MSEC 72. 0 

--I-. .- 
CHEST DEFELECTICIN (mm) 

LONCTTUDINAL 0 . 2  40.0 4 4 . 3  f41.5 
-I_ ----------.-.- 

FELVIS ACCUEHATIIIN g 
LONGITUDINAL 20.7 148. 0 57.7 1w.4 
LA-r MAL 2F3.H 143. 1 5 1 . 5  115 .4  
VERTICAL 32.9 110.8 3.9. 0 149. 9 
RESULTANT 66.5 104.9 
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TABLE 7 

DUMMY DATA SUMMARY CQNT INUElj 

TEST NUMBER 920529 

OR IVER DUMMY 
SN: 038 

PUS I T IVE NEGATiVE 
D I RECT I ON 
MAX MGEC MAX MSEC 

z) f HEC T I  ON 

--.---- .---..-.-.- ---"-------,- 

FEMIJR LnAD ( N l  
LEFT 649.4 207. 3 11164. 5 102. h 
R I: GHT 2703. 7 137. 9 2415. 5 97. i 

--I- POSITIVE UIHECTION 
LONG1 TUDINAL : FORWARD 
LATERAL.: LEFTWARD 
'JERTICAL: UPWARD 
FORCE: TENS I ON 
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TABLE 8 POST-IMPACT DUMMY/VEHICLE DATA 

VISIBLE DUMMY CONTACT POINTS: 

DRIVER #048 PASSENGER # NA 

HEAD 

CHEST 

AB DOMEN 

LEFT KNEE 

RIGHT KNEE 

DOOR OPENING: 

FRONT 

REAR 

A-Dil lar 

Door Panel 

Door panel 

Door panel 

Left knee 

LEFT 

Tools required 

Tools required 

RIGHT 

Opened easily 

Opened easily 

SEAT MOVEMENT: 

SEAT BACK FAILURE SEAT SHIFT 

FRONT Yes None 

REAR NA NA 

GLAZING DAMAGE: 
The entire windshield and driver's side door qlass 

was cracked on impact. 

OTHER NOTABLE IMPACT EFFECTS: 

None 
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DUMMY KINEMATIC SUMMARY 

The dummy head and torso translated to the front and left at impact. 

The dummy's head struck the A-pillar and then the truck bumper. The dummy's 

torso and left leg struck the driver's inner door panel and the steering 

wheel. The dummy's head and torso rebounded to the right. The dummy came 

to rest, leaning to the right, restrained by the three-point unibelt. 

2-19 



_- 

FIGURE 6 DUMMY AND SEAT POSITIONING DATA 

PRE-IMPACT DATA: 
MAKE/MODEL: Ford/Taurus 
BODY STYLE: 4-door sedan MODEL YEAR: 1988 
COLOR : Maroon 

DATA FROM CERTIFICATION LABEL: 
VEHICLE MANUFACTURER: Ford Motor Company 
DATE OF MANUFACTURE: 09/87 VIN : 1FABPSOUXJG112324 
GVWR: 4615 LBS.; GAWR: FRONT = 2594 LBS.; REAR = 2135 LBS. 

POST-IMPACT DATA: 
DATE OF TEST: 05/29/92 TIME: 1317 TEMPERATURE: 16O C 
IMPACT VELOCITY: PRIMARY 64.9 MPH SECONDARY = 64.9 MPH ~ 

REQUIRED IMPACT VELOCITY RANGE: 63.6 TO 65.2 MPH 
SEAT TYPE: Bucket ADJUSTER TYPE: Manual 
FRONT SEAT BACK TYPE: Rec 1 in inq 
TECHNICIANS: 

DRIVER DUMMY # 048 TYPE:- 
HEAD 465 
TARGET 12 O 

KNEE 585 
JOINT 111" 
APPROX- 265 
IMATE 
" H " 
POINT 

FWDJ M(DL AFT 

PASSENGER DUMMY #- TYPE: 
HEAD 

TARGET 

A 

AFT-I,), LFWD 

KNEE 
JOINT 

,PPROX- 
IMATE 

" H " 
POINT 

A = 1442 
B =  NA 
c =  NA 
D =  353 
E = NA 
DOOR GLASS DOOR GLASS 
HEIGHT = 205 HEIGHT = 

TOP VIEW 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 328 

Hw 557 

CD 560 

cs 349 

KDL 130 

KDR 140 

TA 16O 

SA 23O 

HSW 463 

DRIVER PASSENGER 
048 NA 

HR 172 

HS 259 

AD 12 7 

HD 181 

KK 2 12 

AA 270 

HA 557 

KNEE OUTER CLEVIS TO OUTER 
CLEVIS SPACING: 

PELVIS ANGLE: 
DRIVER = 300 

DRIVER = 23O 

S 

A-P I L M  1 

HH = 
H w =  
CD = 
cs = 
KD = 
TA = 
SA = 
HSW= 

HEAD TO WINDSHIELD HEADER 
HEAD TO WINDSHIELD 
CHEST TO DASH 
CHEST TO STEERING WHEEL 
KNEE TO DASH 
TORSO ANGLE 
SEAT BACK ANGLE 
HEAD TO STEERING WHEEL 

HR = HEAD C.G. TARGET TO SIDE ROOF HEADER 
HS = HEAD C.G. TARGET TO SIDE WINDOW 
AD = ARM TO DOOR 
HD = HIP TO DOOR 
KK = KNEE TO KNEE 
AA = ANKLE TO ANKLE 
HA = HEAD C.G. TARGET TO A-PILLAR 

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 

SHOULDER BELT PORT1 

LAP BELT PORTION 

MALE BLADE 3 MILLIMETERS THICK 

ALUMINUM PLATE BUCKLE ASSEMBLY 

RETRACTOR 

INBOARD ANCHORAGE 

OUTBOARD ANCHORAGE 

FLOORPAN --/ 

DRIVER 

A -  

B -  

c -  

D -  

E -  

TOP SURFACE OF ALUMINUM PLATE TO BELT 

UPPER EDGE 

TOP SURFACE OF ALUMINUM PLATE TO BELT 

LOWER EDGE 

DUMMY CENTERLINE TO OUTER EDGE OF BELT 

AT CHEST FLESH TOP 

DUMMY CENTERLINE TO INNER EDGE OF BELT 

AT CHEST FLESH TOP 

DUMMY CENTERLINE TO INTERSECTION OF UPPER 

TORSO BELT AND LAP BELT 

.ON 

384 

296 

99 

36 

235 

ALL MEASUREMENTS ARE IN MILLIMETERS. 
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FIGURE 9 DRIVER DUMMY TO STEERING COLUMN/WHEEL ASSEMBLY DATA 

X 

c 

7 
T 

SC A 

POST 

STRIKER 

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

MEASUREMENTS 

NR - 

NH - 

HS - 

SCA - 

SWA - 

DISTANCE FROM TIP OF DUMMY'S NOSE TO TOP 
REAR SURFACE OF STEERING WHEEL RIM. 

DISTANCE FROM TIP OF DUMMY'S NOSE TO CENTER 
OF STEERING COLUMN HUB. 

DISTANCE FROM CENTER OF STEERING COLUMN HUB TO 
THE FORWARD SURFACE OF THE DOOR LOCK STRIKER PIN. 

ANGLE OF STEERING COLUMN RELATIVE TO THE 
HORIZONTAL X AXIS 

ANGLE OF STEERING WHEEL RELATIVE TO THE 
HORIZONTAL X AXIS 

434 

420 

575 

28' 

62 O 

ALL DISTANCE MEASUREMENTS ARE IN MILLIMETERS. 

2-23 



B A R R  I E R 
B U I L D I N G  



C 
0 
-4 
c, 
a 
c, 
C 
a, 

u 
0 a 

5 

E 
-4 
4 
I 
4 
a 
a, 
& 

e 
(v 

m 
4 

X 
a, 
4 
0 rn 

b c 
-4 
c 
c 
a a 
4J 
W 
a! 
4 

rl 

ul u 

-i c 
h a 
a, 
.-I u 
-4 c s 

co ul e 

m 
4 

u 
.4 c 
0 
ul 
0 
4J 
0 c 
nl 

a, 
W 
-4 
3 
4J w 
a, 
l-l 

N 

a, 
.-I u 
-4 c s 

0 
0 
m 

a0 

u 
-4 
d 
0 
In 
0 
4J 
0 c 
&I 

a, 

3 
a a 
a, c 
k 
a, > 
0 

2 

m 

a, 
d u 
-4 c s 

0 
0 
v) 

m 
rl 

u 
-4 
d 
0 
m 
0 
4J 
0 c 
nl 

X u 
I 
k 
4J 

P 
& 
rd 
0 

0 
2 

e 

ul u 
-4 
4J 
ld 

C 
-4 
X 

8 

P I 
n 

N 
0 
0 
r( 

00 

u 
.4 c 
0 
ul 
0 
4 
0 c 
nl 

4J c 
0 
k 
w 
k a u 

W 
& 
ld 
0 

0 
2 

In 

ul u 
-4 
4J 

a, 
C 

B 
2 
P I 
LII 

N 
0 
0 
rl 

co 

u 
.4 c 

0 
4J 
0 r: 
PI 

z 

k a 
PI 
k 

h 
ld u 
a 
k 
ld 
0 

0 
2 

rD 

2-25 



APPENDIX A 

PHOTOGRAPHS 

A- 1 



Figure A-1. PRE-TEST FRONT VIEW 

Figure A-2. POST-TEST FRONT VIEW 



F i g u r e  A-3. PRE-TEST LEFT S I D E  VIEW 

Figure  A-4. POST-TEST LEFT S I D E  VIEW 



Figure A-5. POST-TEST LEFT REAR THREE-QUARTER VIEW 

. 

- 
~ _ _ _ ~  

L_ -- 
._ -- - ~ 

Figure A-6.  PRE-TEST REAR VIEW 



_. 

F i g u r e  A-7. PRE-TEST RIGHT SIDE VIEW 

F i g u r e  A-8.  POST-TEST RIGHT SIDE VIEW 



Figure A-9 .  PRE-TEST RIGHT FRONT THREE-QUARTER VIEW 

Figure A-10. POST-TEST RIGHT FRONT THREE-QUARTER VIEW 



F i g u r e  A - 1 1 .  POST-TEST VEHICLE DAMAGE CLOSE-UP VIEW 

- - -  -*---- 

F i g u r e  A - 1 2 .  PRE-TEST BUMPER ENGAGEMENT VIEW 



Figure A-13.  PRE-TEST ENGINE COMPARTMENT VIEW 

Figure A-14.  POST-TEST ENGINE COMPARTMENT VIEW 



Figure A-15 .  PRE-TEST WINDSHIELD VIEW 

Figure A-16. POST-TEST WINDSHIELD VIEW 



Figure A-17 .  PRE-TEST FRONT UNDERBODY VIEW 

Figure A-18.  POST-TEST FRONT UNDERBODY VIEW 



F i g u r e  A-19.  PRE-TEST REAR UNDERBODY VIEW 

F i g u r e  A-20.  POST-TEST REAR UNDERBODY VIEW 



F i g u r e  A-25.  POST-TEST DUMMY VIEW 

F i g u r e  A-26.  PRE-TEST VEHICLE INTERIOR AND DUMMY - VIEW 1 



F i g u r e  A-27. PRE-TEST VEHICLE INTERIOR AND DUMMY - VIEW 2 

F i g u r e  A-28. POST-TEST VEHICLE INTERIOR AND DUMMY VIEW 



Figure A-29. POST-TEST DUMMY HEAD CONTACT - VIEW 1 

Figure A-30. POST-TEST DUMMY HEAD CONTACT - VIEW 2 



Figure A-31. POST-TEST DUMMY KNEE CONTACT - VIEW 1 

Figure A-32. POST-TEST DUMMY KNEE CONTACT - VIEW 2 



APPENDIX B 

DATA PLOTS 
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APPENDIX C 

MISCELLANEOUS TEST INFORMATION 
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VEHICLE INSTRUMENTATION INFORMATION 

TEST NO. 920529 

ORIENTATION 
NO. LOCATION AXIS MFR MODEL S/N ( +  SENSING) 

LEFT REAR SEAT 

CROSSMEMBER LONGITUDINAL X 

RIGHT REAR SEAT 

CROSSMEMBER LONGITUDINAL X 

ENGINE TOP LONGITUDINAL X 

ENGINE BOTTOM LONGITUDINAL X 

RIGHT BRAKE CALIPER 

LONGITUDINAL X 

LEFT BRAKE CALIPER 

LONGITUDINAL X 

INSTRUMENT PANEL CENTER 

LONGITUDINAL X 

LAP BELT OUTBOARD FORCE 

SHOULDER BELT OUTBOARD FORCE 

VEHICLE CENTER OF GRAVITY 

LONGITUDINAL X 

LATERAL Y 

VERT1 CAL Z 

ENDEVCO 

ENDEVCO 

ENDEVCO 

ENDEVCO 

ENDEVCO 

END EVCO 

ENDEVCO 

LEBOW 

LEBOW 

ENDEVCO 

ENDEVCO 

ENDEVCO 

7264 

7264 

7264 

7264 

7264 

7264 

7264 

3419 

3419 

7264 

7264 

7264 

AS29 

AR2 4 

AS76 

BB67 

AY59 

AT38 

AS44 

6 10 

590 

AY66 

AS03 

AG24 

REAR 

REAR 

FRONT 

REAR 

REAR 

REAR 

REAR 

TENS ION 

TENSION 

FRONT 

LEFT 

UP 



HEAVY TRUCK ACCELEROMETER INFORMATION 

TEST NO. 920529 

ORIENTATION 
NO. LOCATION AX1 S MFR MODEL S/N ( +  SENSING) 

9 FRONT FRAME CROSSMEMBER X ENDEVCO 7264 CFllH FRONT 

Y ENDEVCO 7264 CL73H LEFT 

Z ENDEVCO 7264 CH97H UP 
- 

10 TRUCK CENTER OF GRAVITY X ENDEVCO 7264 CJO4H REAR 
- - Y ENDEVCO 7264 CJ37H RIGHT 



DUMMY INSTRUMENTATION PLACEMENT 

DUMMY MFR. & S/N: HUMANOID/048 

SEATING POSITION: DRIVER 

ORIENTATION 
LOCAT ION AXIS MFR MODEL S/N (+  SENSING) 

HEAD ACCELERATION 

HEAD ACCELERATION 

HEAD ACCELERATION 

NECK FORCE 

NECK FORCE 

NECK FORCE 

NECK MOMENT 

NECK MOMENT 

NECK MOMENT 

CHEST ACCELERATION 

CHEST ACCELERATION 

CHEST ACCELERATION 

CHEST DEFLECTION 

PELVIS ACCELERATION 

PELVIS ACCELERATION 

PELVIS ACCELERATION 

LEFT FEMUR FORCE 

RIGHT FEMUR FORCE 

X 

Y 

Z 

X 

Y 

Z 

X 

Y 

Z 

X 

Y 

Z 

X 

X 

Y 

Z 

ENDEVCO 

ENDEVCO 

ENDEVCO 

DENTON 

DENTON 

DENTON 

DENTON 

DENTON 

DENTON 

ENDEVCO 

ENDEVCO 

ENDEVCO 

VERNITECH 

ENDEVCO 

ENDEVCO 

ENDEVCO 

GSE 

GSE 

7264 

7264 

7264 

1716 

1716 

1716 

1716 

1716 

1716 

7264 

7264 

7264 

81422A 

7264 

7264 

7264 

2435 

2430 

EH78J 

DH3 7 J 

DD17J 

0106 

0106 

0106 

0106 

0106 

0106 

EH92J 

CC2 4H 

FG2 8 J 

9041 

BC75J 

FC43J 

AP87 

014 

756 

REAR 

LEFT 

UP 

* 
* 
* 
* 
* 
* 

FRONT 

LEFT 

UP 

OUTWARD 

REAR 

LEFT 

UP 

TENSION 

TENSION 

t 

*See SIGN CONVENTION s h e e t  for  p o s i t i v e  s e n s i n g  o r i e n t a t i o n  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: ENLONGATION 

+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: 

+Y FORCE : 

+Z FORCE: 

+X MOMENT: 

+Y MOMENT : 

+Z MOMENT: 
- 

TIBIA LOAD CELLS: +X FORCE: 

+Y FORCE : 

+Z FORCE: 

+X MOMENT: 

+Y MOMENT : 

HEAD PUSHED FORWARD 

HEAD PUSHED LEFTWARD 

HEAD PULLED UPWARD (TENSION ON NECK) 

RIGHT EAR ROTATING TOWARD RIGHT SHOULDER 

CHIN ROTATING TOWARD CHEST 

CHIN ROTATING TOWARD LEFT SHOULDER 

TENSION 

TENSION 

TENSION 

BOTTOM OF TIBIA MOVING LEFTWARD 

BOTTOM OF TIBIA MOVING REARWARD 
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