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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 December 17, 1993.

The test wvehicle, 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 1559.5 kg. The vehicle was
instrumented with six (6) longitudinal axis accelerometers, one (1) lateral
axis accelerometer, one ({1l) 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 accelerometers. The dummy was also instrumented with a
6-axis neck load cell, two (2) femur load cells, and a chest deflection

potentiometer.

The test vehicle impacted a stationary barrier at 80.5 kph. The
stationary barrier was set at a 50 degree angle to the rail and a 45 degree

angle to the ground. The weight of the barrier ballast was 11,512 kg.

The dummy's head injury criterion, HIC, was 508. The dummy's chest
deceleration with 3 milliseconds minimum duration was 42.0 g. The dummy's
maximum chest deflection was 13.8 mm. The dummy's maximum left femur force

was 1102 N. The dummy's maximum right femur force was 1711 N.




The vehicle, dummy, and heavy truck data were multiplexed and recorded on
a 1l4-channel analog tape deck. The analog data was digitally sampled at

12,500 samples per second. The data was digitally filtered as per SAE J211
oCcTS8s.

The test was filmed by one (1) real-time panning motion picture camera
and four (4) 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 dummy certification information.

Appendix D contains miscellaneous test information.



SECTION 2.0

VEHICLE, DUMMY, TRUCK AND TEST DATA




DATA ACQUISITION EXPLANATIONS

The driver head X-axis acceleration, HEDXGl, recdorded an anomalous spike
at 141 milliseconds. The driver head resultant, HEDRG1l, and X-axis velocity,

HEDXV1, calculations were affected by this test ancmaly.

The engine top X—-axis accelerometer, ENGXG1, lost data at 2388
milliseconds because the accelerometer cable was cut by vehicle crush. This

data loss affected the engine top X-axis velocity calculation, ENGXV1.

The vehicle center of gravity acceleration, VCGXGl, recorded anomalous
data spikes throughout the crash test because of a ground fault in the data
cable. The vehicle center of gravity resultant acceleration, VCGRGl, and X-

axis velocity, VCGXV1, calculations were affected by this test anomaly.




TABLE 1 CRASH TEST SUMMARY

TEST TYPE: Vehicle into barrier
TEST DATE: 12/17/93 TEST TIME: 1433 AMBIENT TEMP. (°C):

VEHICLE YEAR/MAKE/MODEL/BODY STYLE: 1986/Ford /Taurus/4-door sedan

. VEHICLE TEST WEIGHT (KGj: 155%9.5

- IMPACT ANGLE (DEG)*: 310
IMPACT VELOCITY (KPH)**: PRIMARY = 80.5 SECONDARY = 80.5
MAXIMUM STATIC CRUSH (MM): 658
DUMMY : Driver #048
TYPE: Part S572E
LOCATION: Left front
RESTRAINT: 3-point unibelt
NUMBER OF DATA CHANNELS: 28
NUMBER OF CAMERAS: HIGH-SPEED 4 REAL-TIME 1

E 3

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




TABLE 2 TEST VEHICLE INFORMATION

VEHICLE MANUFACTURER: Ford Motor Corporation

MAKE /MODEL: Ford /Taurus VIN: 1FABP29U4GG209%979

BODY STYLE: 4-door sedan ‘MODEL YEAR: 1986

COLOR: Blue

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: NA

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 Yes ANTI-SKID BRAKE No
CLOCK Yes REAR WINDOW DEFROSTER Yes
OTHER None

REMARKS:

1. IS THE VEHICLE STOCK THROUGHOUT? Yes

2. DOCES VEHICLE SHOW EVIDENCE OF PRIOR ACCIDENT HISTORY? No
3. DOES VEHICLE SHOW ANY SIGNIFICANT CORROSION? No

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

CERTIFICATION DATA FROM VEHICLE'S LABEL:

VEHICLE MANUFACTURED BY: Ford Motor Corporation
DATE OF MANUFACTURE: 05/86 VIN: 1FABP29U4GG2099879
GVWR: 4550 LBS

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




TABLE 2 TEST VEHICLE INFORMATION CONT'D.

TIRES ON VEHICLE (MFR., LINE, SIZE}): Goodyear, Invicta GL, P205/70R14

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

SPARE TIRE (MFR., SIZE): Michelin X, T135/80R14

TYPE OF SEATS: FRONT: Bucket
REAR: Bench

TYPE OF FRONT SEAT BACKS: Manually adjustable
MAXIMUM WIDTH: 1805 MILLIMETERS

WHEELBASE: 2693 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: P205/70R14

RECOMMENDED COLD TIRE PRESSURE: FRONT: 35 PSI; REAR: 32 PSI
DESIGNATED SEATING CAPACITY: _2 FRONT _3 REAR _5 TOTAL
VEHICLE CAPACITY WEIGHT: 700 LBS.

TEST VEHICLE ATTITUDE (ALL MEASUREMENTS ARE IN MILLIMETERS):

DELIVERED ATTITUDE: LF 683; RF 691; LR 625; RR 630
PRE-TEST ATTITUDE: LF 676; RF 683; LR 602; RR 607
POST-TEST ATTITUDE: LF NA; RF NA; LR NA; RR NA




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

TARGET TEST WEIGHT

WEIGHT OF TEST VEHICLE:

RIGHT FRONT

LEFT FRONT

TOTAL FRONT WEIGHT

TOTAL REAR WEIGHT

TOTAL TEST WEIGHT

WEIGHT OF BALLAST SECURED IN VEHICLE CARGO AREA:

COMPONENTS REMOVED TO MEET TARGET TEST WEIGHT:

469.5

477.0

946.5

509.0

1455.5

1581.0

483.5

499.5

983.0

576.5

1559.5

KG

KG

KG

KG

KG

KG!

KG

KG

KG

KG

KG

RIGHT REAR 252.0 K@

LEFT REAR 257.0 KG
(65.0% OF TOTAL VEHICLE WEIGHT)

{35.0% OF TOTAL VEHICLE WEIGHT)

RIGHT REAR 281.0 KG

LEFT REAR 295.5 KG

(63.0% OF TOTAL VEHICLE WEIGHT)
(37.0% OF TOTAL VEHICLE WEIGHT)
(1.4% UNDER TARGET WEIGHT)

None

Rear bumper, muffler

CG = 996 MILLIMETERS REARWARD OF FRONT WHEEL CENTERLINE

!The target test weight was established during Test 920507.




TABLE 3 BARRIER INFORMATION

Barrier angle with respect to the rail: 50° C
Barrier angle with respect to the ground: 45° C
Barrier ballast weight: 11,512 kg

TOP VIEW SIDE VIEW
BARRIER———»
BALLAST
BARRIER BARRIER
FACE BALLAST
A 4
45°

BARRIER

FACE

BARRIERRAIL______|
CENTERLINE

PSRRI, S, WPl AR ————

All linear measurements are in millimeters.




FIGURE 1 VEHICLE IMPACT AND RESTING POSTION
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TABLE 4 POST-IMPACT DATA

TEST NUMBER: 931217

TEST DATE: 12/17/93 TEST TIME: 1433
TEST TYPE: Vehicle into barrier IMPACT ANGLE: 310°
BAMBIENT TEMPERATURE AT IMPACT AREA: 1° C

TEMPERATURE IN OCCUPANT COMPARTMENT: 20° C

80.5 KPH
80.5 KPH

IMPACT VELOCITY: PRIMARY
SECONDARY

(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 4636; C 4783; R 4632
POST-TEST: L 4578; C 4782; R 4681
TOTAL CRUSH: L 58; C 1; R -49

AVERAGE CRUSH: 3



FIGURE 2 IMPACT VELOCITY MEASUREMENT SYSTEM

TWO PHOTO
EMITTER/
RECEIVER
PAIRS

TRACK THREE PHOTO
INTERRUPTION VANES

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

The vanes have 305-millimeter spacing.




FIGURE 3 VEBRICLE CRUSH

~—— L/2 > L/2 ——

T A
c2 a3 & c4 c5 ’
Ci l l l
¢ y 4 cé
ﬁ_‘-x\\\\\ v
|
- S
NOTES: I is pre-test length of contact surface.
Cl through C6 are spaced equally apart.
CL is vehicle .centerline.
All measurements are in millimeters.
Vehicle Ford Taurus
PRE-TEST POST-TEST CRUSH
L 1524
C1 4636 C1 4578 C1l 58
c2 4718 Cc2 4677 c2 41
C3 4751 C3 4752 C3 -1
c4 4751 c4 4772 c4a -21
Cc5 4712 C5 4753 C5 =41
c6 4632 cé 4681 cé -49
CL 4783 CL 4782 CL 1




FIGURE 4 PRE-TEST AND POST-TEST MEASUREMENT POINTS

b

yr\\NRear Datum Reference

Length of
Engine Block

X2
X3

To Edge Of Door -
(Even Number For

Right Side and

0dd Number for

Left Side)

To Trailing Edge
bLehind Door
(Right/Left Side)

To Leading Edge
In Front Of Door
(Right/Left Side)

X19,20 (Right/Left Side)

A

Ctr. of X18
Strg. T,
Column >

X17 v

To 'A' Post

Reference

To Bottom Of At Center
'A' Post (R. B / O0f Rear
S ignt Bumper

Left Side)
To Firewall (Right/Left Side)




"SA9IBWTTITW UT BIB SJUSBWSBINSEIW dOUBRISTP TTIY

0 I8¢ I8¢ AD0TI8 ENIODNI 40 HIONIT TeX
8S 8LSY 9€9d YddmWNg INOYd J0 JdIS L4AdT OL JTOIHIAA JO JOVJANS ¥VIH 0ZX
6v- 89¢ [43°24 HEdWAE LNO¥d 40 JJIS IHOIY OL JTOIHIA J0 FOVILENS HVIH 61X
13 A gLE 6TV YENITAYIH OL NWNTOD ONIYIILS 40 dEINID 8TX
cv- 12¢ 6LC LSO0d +¥u OL NWNTOD ONIHJIILS JO JdILNID LTX
V- 6LLe sLLe JILNIO TIIHM ONIYITIS OL ITOIHIA JO IOWIYNS d¥IH 91X
LT=- 3413 [A%1 3dIs 1437 - TIVMEYI4 Ol JTOIHIA JO IOWJYNS ¥¥IH SIX
oZ- SLSE 8SS¢ QIS LHOIH - TIYMIEIA OL dTOIHIA J0 HOWYLHNS ¥YEY PIX
£T- T82¢ 8t C¢ ddIs 1437 NO 1S0d Y. 40 WOLI0E OL FTOIHIA A0 IOVYIUNS d¥dd £eTX
¥N N svee 3dIs IHOIY NO LSOd uw¥u 40 WOLIOE OL JTOIHIA 40 FOVJUNS dUYIY ¢IX
ST- 661¢ ¥81c ¥Ooog IJ3T 40 IDAd ONITIVEI ¥EMOT OL IFTOIHIA J0 IOWJUNS YV TTX
L~ 102¢ vLte ¥O0Od JIHOIY 40 39509 ONITIVHEI ¥EMOT Ol JdTOIHIA 40 FOVYAANS dYHH 0TX
sc- vce 91¢cc JOOod I4d7T 40 JOQF ONITIVYEL d3ddn 0Ll JTOIHIA JO FOVIUNS ¥YYIH 6X
(A2 okce 802¢ dOOd IHOSIY 40 IH0F ONITIVIL ddddN OL JTOIHIA 0 JOWAUNS dvdd 8%
6T~ avce IXAAYS JOOJ L4d1 40 d903 ONIAVYIT ddMOT Ol FTOIHIA JO JOVLHENS dYd™ LX
6T~ 8ecE 612¢ JOoOod IHSIY 40 I950F ONIAVYIT HEAMOT OL HTOIHIA 40 HOVLUNS dAYAL 9X
Lz~ ycee L6C¢E d00ad 1437 40 J0ad ONIQVIT Y3ddN OL dTOIHIA JO0 JOVJIUNS dY¥IY SX
SE- TEee 962¢ dOOd ILHOIY 40 IOQT ONIAVIT ¥YdddNt OL JTTOIH3A J0 IOWJINS dYdd 12,4
LT- TT9¢ v6sS¢t TIYMEEId OL ITOIHIA J0 JOVILHAS YYI™ £X
69~ 14144 STZY A00Td INIONF 40 LNOdd OL HTOIHIA JO JOWJENS d¥dd X
T Z8Ly £€8LY ANITIdILNIOD IV JTIOIHIA d0 HLONJIT TYLOL X
*ddIa LSHL-LS0d LSEL-ddd INANFENSYIAW J0 ddAL *ON
$YIgHAN LSIL snanel/ p3og $IZAOW/ IAVYN FTOIHIA

SINIWIINSVIAN dTOIHIA QAILOWYIWI S JTdHEL

2-13




FIGURE 5 VEHICLE ACCELEROMETER PLACEMENT
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TABLE 8 POST-IMPACT DUMMY/VEHICLE DATA

VISIBLE DUMMY CONTACT PQINTS:

HERD

CHEST

ABDOMEN

LEFT KNEE

RIGHT KNEE

DOOR_OPENING:

FRONT

REAR

SEAT MOVEMENT:

FRONT

GLAZING DAMAGE:

DRIVER #048
Inner door panel,
roof

PASSENGER # NA

None

None

None

None

LEFT

Opened easily

RIGHT

Opened w/ difficulty

Tools reguired

Opened w/ difficulty

SEAT BACK FAILURE

None

SEAT SHIFT

None

NA

NA

The entire windshield and all passenger side glass

broke during the crash test.

OTHER NOTABLE IMPACT EFFECTS:

Both left side tires were deflated during the crash

test.
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DUMMY KINEMATIC SUMMARY

The dummy translated forward and to the left at impact. The dummy's head
and left arm impacted the inner panel of the driver's door. The dummy
rebounded to the rear and right. The driver's side wheels struck the ground
and caused the dummy to fall to the left and the vehicle to roll onto it's
roof. The dummy came to rest in the driver's seat with the dummy's head in
contact with the vehicle's roof. The dummy was restrained by the three point

uni-belt.




FIGURE 6 DUMMY AND SEAT POSITIONING DATA

PRE-IMPACT DATA:
MAKE /MODEL/BODY STYLE: Ford /Taurus/4-door sedan
MODEL YEAR: 1986 COLOR: Blue

DATA FROM CERTIFICATION LABEL:

VEHICLE MANUFACTURER: Ford Motor Corporation
DATE OF MANUFACTURE: 05/86 VIN: 1FABP29U4GG208979
GVWR: 4550 LBS.; GAWR: FRONT = _2514 LBS.; REAR = _2071 LBS.

POST~-IMPACT DATA:

DATE OF TEST: 12/17/93 TIME: _1433 TEMPERATURE: 1° C
IMPACT VELOCITY: PRIMARY = _80.5 MPH SECONDARY = _80.5 MPH
REQUIRED IMPACT VELOCITY RANGE: 79.7 TO _81.3 MPH

SEAT TYPE: Bucket ADJUSTER TYPE: Power

FRONT SEAT BACK TYPE: Manually-adjustable

TECHNICIANS: J. Walters, S. Ericksen, N. Echeverria

DRIVER DUMMY #_048 TYPE: HIII PASSENGER DUMMY # NA TYPE:
HEAD 439 HEAD
TARGET 7° TARGET
KNEE 578 KNEE
JOINT 98° JOINT
APPROX- _ 296 APPROX-
IMATE 137° IMATE
"y E_ "—: nygn
POINT 3 POINT
2 >
3
R
2
E 3
AFT—JM 5 Lrwo
A= __1402
B = NA
c = NA -
D = 349
E = NA
DOOR GLASS - £ DOOR GLASS
HEIGHT = _215 HEIGHT =
— o [—
]
LEFT
FAONT || ?Eﬂﬁﬁ
DOOR TOP VIEW DOOR
DRIVER PASSENGER
DUMMY DUMMY

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



FIGURE 7 DUMMY IN VEHICLE POSITIONING DATA

DRIVER PASSENGER
048 NA
HH 375
HW 626
CcD 579
Cs 351
KDL 140
KDR 141
TA 19°
SA 25°
HSW 456
DRIVER PASSENGER
048 NA
HR . 206
HS 275
AD 106
HD 185
KK 200
AA 240
HA 593

KNEE OUTER CLEVIS TO
OUTER CLEVIS SPACING:

DRIVER = 289
PELVIS ANGLE:

DRIVER = 25°

A-PILLAR

HH = HEAD TO WINDSHIELD HEADER HR = HEAD C.G. TRRGET 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.



FIGURE 8 SEAT BELT POSITIONING DATA

DUMMY 'S CENTERLINE

le—— £ > 'D' RING

SHOULDER BELT PORTION

LAP BELT PORTION

|t} ]
- O —»

3 MILLIMETERS THICK
ALUMINUM PLATE

MALE BLADE Q

BUCKLE ASSEMBLY

~—

A

RETRACTOR
REEL
INBOARD ANCHORAGE

OUTBOARD ANCHORAGE

——//% DRIVER
FLOORPAN DUMMY
A - TOP SURFACE OF ALUMINUM PLATE

TO BELT UPPER EDGE 320
B - TOP SURFACE OF ALUMINUM PLATE

TO BELT LOWER EDGE 239
C - DUMMY CENTERLINE TO OUTER EDGE

OF BELT AT CHEST FLESH TOP 114
D - DUMMY CENTERLINE TO INNER EDGE

OF BELT AT CHEST FLESH TOP 56
E - DUMMY CENTERLINE TO INTERSECTION

OF UPPER TORSO BELT AND LAP BELT 208

ALL MEASUREMENTS ARE IN MILLIMETERS.



FIGURE S __DRIVER DUMMY TQO STEERING COLUMN/WHEEL ASSEMBLY DATA

/ ‘B’ POST

—- DOOR STRIKER

POSITION OF STEERING COLUMN TILTING AND TELESCOPING ADJUSTMENTS, IF ANY:

The steering column was fastened in the middle position.

MEASUREMENTS

NR DISTANCE FROM TIP OF DUMMY'S NOSE TO TOP

REAR SURFACE OF STEERING WHEEL RIM. 422
NH DISTANCE FROM TIP OF DUMMY'S NOSE TO CENTER

OF STEERING COLUMN HUB. 423
HS DISTANCE FROM CENTER OF STEERING COLUMN HUB TO

THE FORWARD SURFACE OF THE DOOR LOCK STRIKER PIN. 617
ScAa ANGLE OF STEERING COLUMN RELATIVE TO THE

HORIZONTAL X AXIS 28°
SWA ANGLE OF STEERING WHEEL RELATIVE TO THE

HORIZONTAL X AXIS 62°
ALL DISTANCE MEASUREMENTS ARE IN MILLIMETERS.



FIGURE 10 CAMERA POSITIONS

RIGHT WIDE
CAMERA
<«— BARRIER
— OVERHEAD
CAMERA
RIGHT MED TIGHT

E CAMERA

ONBOARD
" GAMERA

REALTIME PANNING

RAL —» |




TABLE 9 MOTION PICTURE CAMERA INFORMATION

CAMERA LENS SPEED PURPOSE OF
NUMBER LOCATION TYPE (mm) (fps) CAMERA DATA
1 Right panning Bolex 16 24 Real-time documentation
2 Right wide Photosonic 13 485 Vehicle dynamics
3 Right tight Photosonic 25 500 Vehicle dynamics
4 Overhead Photosonic 8.5 428 Vehicle dynamics
S Onboard car Photosonic 8.5 498 Dummy kinematics




APPENDIX A

PHOTOGRAPHS




Figure B-1 PRE-TEST FRONT VIEW

Figure a-2 POST-TEST FRONT - VIEW 1



Figure A-3 POST-TEST FRONT - VIEW 2

Figure A-4 PRE-TEST LEFT SIDE VIEW




Figure A-5 POST-TEST LEFT SIDE - VIEW 1

Figure h-6 POST-TEST LEFT SIDE - VIEW 2




Figure A-7 PRE=TEST LEFT REAR VIEW

Figure A-8 POST-TEST LEFT REAR VIEW




Figure k-9 PRE-TEST REAR VIEW

Figure A-10 POST-TEST REAR - VIEW 1




Figure &A-11 POST-TEST RERR - VIEW 2

Figure A-12 PRE-TEST RIGHT SI1DE VIEW




Figure A-13 POST-TEST RIGHT SIDE - VIEW 1

Figure &-14 POST-TEST RIGHT SIDE - VIEW 2




Figure A-15 PRE-TEST RIGHT FRONT VIEW

Figure A-16 POST-TEST RIGHT FRONT VIEW




Figure &-17 FPRE-TEST WINDSHIELD VIEW

=

i w%%a.

Figure A-18 PRE-TEST ENGINE COMPARTMENT VIEW




Figure A-19 PRE-TEST FRONT UNDERBODY VIEW

Figure HA-22 PRE-TEST REAR UNDERBODY VIEW




Figure ‘A-2Z3 PRE-TEST DRIVER DUMMY POSITION VIEW

Figure A-24 POST-TEST DRIVER DUMMY POSITION VIEW




Figure A-25 PRE-TEST DRIVER DUMMY & VEHICLE INTERIOR - VIEW 1

Figure A-26 POST-TEST DRIVER DUMMY & VEHICLE INTERIOR - VIEW 1




Figure B&A-27 PRE-TEST DRIVER DUMMY & VEHICLE INTERIOR - VIEW 2

Figure A-28 POST-TEST DRIVER DUMMY & VEHICLE INTERICR - VIEW 2




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

Figure A-30 POST-TEST DRIVER DUMMY HEAD CONTACT - VIEW




Figure A-31 POST-TEST DRIVER DUMMY KNEE CONTACT VIEW

Figure A-32 POST-TEST BARRIER - VIEW 1




Figure A-33 POST-TEST BARRIER - VIEW 2

Figure A-34 POST-TEST VEHICLE SKIDMARKS




APPENDIX B

DATA PLOTS
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APPENDIX C

DUMMY CERTIFICATION INFORMATION



TRANSPORTATION RESEARCH CENTER INC.
HYBRID III EXTERNAL DIMENSIONS

048 HUMANGID 14-DEC-93
TRC INC. TEST NO: 48C10ED1 572E SN048 EXT.DIMENSION CAL10
o TEST PARAMETER  (DINEN.)| SPECIFICATION | TEST RESULTS|
TLOCATION FOR CHEST CIRCUNFERENCE (AA)| 420 - 434 MM |  432. MM |
|LOCATION FOR WAIST CIRCUMFERENCE (BB)| 226 - 231 WM | 220. MM |
|CHEST CIRCUNFERENCE (¥ | 970 -1001 MM | 986. MM |
|VAIST CIRCUNFERENCE  (2) | 836 - 866 Mt | esi.mm |
loREST DEPTH  (0) | 213 - 229 We | 21e. M |
|H-POINT HETGHT  (C) | 8 - ssms |  s6.mM |
|H-POINT FROM SEATBACK (D) | 135 - 140 WM | 137. MM |
[SKULL CAP 10 BACKLINE (M) | 41 - 46mr |  43. MM |
|TOTAL SITTING HEIGHT  (A) | 879 - 889 mu | ss4. mn |
|THIGH CLEARANCE  (F) | 140 - 1ss mM | 155w |
|BUTTOCK KNEE LENGTH  (K) | 579 - 605 M | 597. MM |
|BUTTOCK POPLITEAL LENGTH  (N) | 452 - 478 MM | 470. HH |
|POPLITEAL HEIGHT (L) | 429 - 455 WM | 432. WM |
|KNEE PIVOT HEIGHT (M) | 485 - 500 MM | 493. MM |
[Foor LeNGTH  (B) | 252 - 267 M | 250. WM |
|FoOT BREADTH () | 9L- 107 W | 99. MM |
|SHOULDER PIVOT FROM BACKLINE  (E) | 84 - 94 MM | ol mu |
|SHODLDER BREADTH (V) | 422 - 437 MM | 427. MM |
|SHOULDER PIVOT HEIGHT  (B) | 506 - 521 WM | sil.me |
|ELBOW REST HEIGHT  (J) | 191 - 211 md | 200 M |
|SHOULDER-ELBOW LENGTH (1) | 330 - 345 M |  343. me |
|BACK OF ELBOW 10 WRIST PIVOT  (G) | 290 - 305 MM | 295. MM |

DUMMY MEETS SPECIFICATIONS

TECHNICIAN ﬁm: S,, ¢ RUN NUMBER: 121493.0900




TRANSPORTATION RESEARCH CENTER INC.

HEAD DROP TEST

HYBRID III 13-DEC-93
TRC INC. TEST NO: 48C1OHDI 572E SN048 HEAD DROP CAL 10
| I I
| TEST PARAMETER | SPECIFICATION | TEST RESULTS |
| I | I
| TEMPERATURE | 18.9-25.6 DEG. C | 21.1 DEG. C |
| I | I
|RELATIVE HUMIDITY | 10 -70% | 55.0% |
I I |
| PEAK RESULTANT ACCELERATION| 225 - 275 6 | 233.22 G |
I | |
| PEAK LATERAL ACCELERATION | 15 G MAX | -7.30 G

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

TEST MEETS SPECIFICATIONS

TECHNICIAN P . FouoA RUN NUMBER: 121393.1503;2
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TRANSPORTATION RESEARCH CENTER INC.

NECK FLEXION TEST

HYBRID III 14-DEC-93
6 AXIS NECK TRANSDUCER
TRC INC. TEST NO: 48ClONF1 572EF SN48 NECK FLEXION CAL10
| TEST PARAMETER | SPECIFICATION { TEST RESULTS ]
| l
| TEMPERATURE | 20.6-22.2 DEG. C | 21.1 DEG. C
| | I
|RELATIVE HUMIDITY | 10 - 70 % | 55.0 %
| I |
| IMPACT VELOCITY | 6.89 - 7.13 M/S | 7.01 M/S |
[ | 10 MS | 22.50 - 27.50 G | 25.25 G |
|  PENDULUM = ==emmmmommmmm oo oo mmmmmmmmmeeoo oo oo
| | 20 ¥S | 17.60 - 22.60 G | 22.09 G !
| DECELERATION =-=----mm-mmmmoommmmmmmmmmom oo mmmoommcmoo oo
| | 30 MS | 12.50 - 18.50 G | 17.35G |
I I |
|HAX PENDULUM G | 29 G MAX | 25.73 G
I I l
|MAX PENDULUM G ABOVE 30 HS | 29 G MAX | 17.29 G
| DECELERATION-TIME CURVE | | |
|DECAY TIME TO 5 G | 34 - 42 MS | 35.76 MS
[ D PLANE | MAX | 64 - 78 DEG. | 73.83 DEG
| __________________________________________________
| ROTATION | TIME | 57 - 64 MS | 60.00 MS |
| MOMENT ABOUT | MAX | 88.2 - 108.5 NM | 92.75 NM [
| OCCIPITAL = —-smmmmmmmmmmmmmmcommmmmmmmm———meeocoo—omooo—-ooe
| CONDYLE | TIME | 47 - 58 MS | 49.12 MS |
| ROTATION ANGLE-TIME CURVE | | |
|DECAY TIME TO ZERO | 113 - 128 HS | 117.84 MS
| POSITIVE MOMENT-TIME CURVE | | |
|DECAY TIME TO ZERO | 97 - 107 MS | 97.84 MS |

TEST MEETS SPECIFICATIONS

TECHNICIAN E;E = . RUN NUMBER: 121493.0732;1
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TRANSPORTATION RESEARCH CENTER INC.

NECK EXTENSION TEST

HYBRID III 14-DEC-93
6 AXIS NECK TRANSDUCER
TRC INC. TEST NO: 48C1ONEl 572E SN48 NECK EXT. CAL10
| TEST PARAMETER | SPECIFICATION | TEST RESULTS |
| I I |
| TEMPERATURE | 20.6-22.2 DEG. C | 21.1 DEG. C
I | | |
| RELATIVE HUMIDITY | 10 - 70 % | 55.0 % |
| |
| IMPACT VELOCITY | 5.95 - 6.19 M/S | 6.02 M/S |
| | 10 MS | 17.20 - 21.20 G | 19.70 G |
| PENDULUM = mm e e e e e e e e
| | 20 MS | 14.00 - 19.00 G | 16.67 G |
|  DECELERATION =~ oo o mmm oo m o e oo e oo ot
| | 30 MS | 11.00 - 16.00 G | 13.47 G |
I I I I
|MAX PENDULUM G | 22 G MAX | 19.99 G |
I I | I
{MAX PENDULUM G ABOVE 30 MS | 22 G MAX | 13.86 G |
{DECELERATION-TIME CURVE | I |
IDECAY TIME TO 5 G | 38 - 46 MS | 39.60 MS |
| D PLANE | MAX | 81 - 106 DEG. | 94.21 DEG |
| __________________________________________________
{  ROTATION | TIME | 72 - 82 MS | 72.08 MS |
| MOMENT ABOUT | MIN | -80.0/-52.9 NM | -72.17 NM |
| OCCIPITAL = = - mmm e e e et cecmcm oo
| CONDYLE | TIME | 65 - 79 MS I 68.32 MS |
|ROTATION ANGLE-TIME CURVE | | |
|[DECAY TIME TO ZERO | 147 - 174 MS | 152.08 MS |
|NEGATIVE MOMENT-TIME CURVE | I |
|DECAY TIME TO ZEROQ | 120 - 148 NS | 137.20 HS |

TEST MEETS SPECIFICATIONS

TECHNICIAN £E§ £ 1A RUN NUMBER: 121493.0745;1
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TRANSPORTATION RESEARCH CENTER INC.
THORAX IMPACT TEST

HYBRID III 14-DEC-93

TRC INC. TEST NO: 48C10TH1 572E SN48 H.S.THORAX CALI10Q

TEST PARAMETER | SPECIFICATION TEST RESULTS
I I | |
| TEMPERATURE | 20.6-22.2 DEG. C | 21.1 DEG. C
| | I I
|RELATIVE HUMIDITY | 10 - 70 % | 55.0 % |
| |
| PENDULUM VELOCITY | 6.59 - 6.83 M/S | 6.68 M/S |
| | | |
|MAXIMUM DEFLECTION | 63.5 - 72.6 MM | 70.7 MM |
|
| MAXIMUM RESISTIVE FORCE | 5159 - 5894 N | 5517. N ]
| I I I
| INTERNAL HYSTERESIS | 69% - 85% | 68.9% |

TEST MEETS SPECIFICATIONS

TECHNICIAN 724, (oK RUN NUMBER: 121493.0847;1
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TRANSPORTATION RESEARCH CENTER INC.

RIGHT KNEE IMPACT TEST

HYBRID III 13-DEC-93

TRC INC. TEST NO: 48C10RK1 572E SN48 RIGHT KNEE CAL 10

| TEST PARAMETER | SPECIFICATION ]  TEST RESULTS |

I

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

l |

|RELATIVE HUMIDITY | 10 - 70 % |  55.0 % |

| | l

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

| | | I

| | l I

|PEAK KNEE IMPACT FORCE | 4714 - 5783 N | 4925.8 N |
| PROBE WEIGHT | 5.0 KG |

TEST MEETS SPECIFICATIONS
TECHNICIAN Pk, Fok RUN NUMBER: 121393.1435;3
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TRANSPORTATION RESEARCH CENTER INC.

LEFT KNEE IMPACT TEST -

HYBRID III 13-DEC-93

TRC INC. TEST NO: 48C10LK1 572E SN48 LEFT KNEE CAL 10

| TEST PARAMETER | SPECIFICATION |  TEST RESULTS |

|

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

|

| RELATIVE HUMIDITY | 10 - 70 % | 55.0 % |

| l | I

|PROBE VELOCITY | 2.07 - 2.13 M/S | 2.10 M/S |

| I | I

| | | |

|PEAK KNEE IMPACT FORCE | 4714 - 5783 N | 5722.8 N |
[PROBE WEIGHT | 5.0 KG |

TEST MEETS SPECIFICATIONS

TECHNICIAN Pt feu— RUN NUMBER: 121393.1336;2
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APPENDIX D

MISCELLANEOUS TEST INFORMATION



DUMMY INSTRUMENTATION PLACEMENT

DUMMY MFR. & S/N: HUMANOID/048
SEATING POSITION: DRIVER
ORIENTATION
LOCATION AXIS MFR MODEL 5/N (+ SENSING)
HEAD ACCELERATION b4 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 z 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 FC4a3J LEFT
PELVIS ACCELERATION vA 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.



VEHICLE INSTRUMENTATION INFORMATION

TEST NO. 931217

ORIENTATION
NO. LOCATION AXIS MFR MODEL S/N  (+ SENSING)
1 LEFT REAR SEAT
CROSSMEMBER LONGITUDINAL X ENDEVCO 2264 AS95 REAR
2 RIGHT REAR SEAT
CROSSMEMBER LONGITUDINAL X ENDEVCO 2264 AT38 REAR
3 ENGINE TOP LONGITUDINAL X ENDEVCO 2264 BC41J  REAR
ENGINE BOTTOM LONGITUDINAL X ENDEVCO 2264 AUOY REAR
5 INSTRUMENT PANEL CENTER
LONGITUDINAL X ENDEVCO 2264 AZ67 FRONT
6 VEHICLE CENTER OF GRAVITY
LONGITUDINAL X ENDEVCO 2264 BP85J  REAR
LATERAL Y ENDEVCO 2264 AY66 LEFT
VERTICAL A ENDEVCO 2264 BA46 up
LAP BELT OUTBOARD FORCE LEBOW 3419 674 TENSION

SHOULDER BELT OUTBOARD FORCE LEBOW 3419 236 TENSION




ACCELEROMETERS:

POTENTIOMETERS:

LOAD CELLS:

NECK LOAD CELLS:

TIBIA LOAD CELLS:

SIGN CONVENTION

NHTSA DATA TAPE REFERENCE GUIDE

+X: FORWARD
+Y: LEFTWARD
+Z: UPWARD

4+CHEST LONGITUDINAL DEFLECTION:
+CHEST LATERAL DEFLECTION:
+SEAT BELT DISPLACEMENT:

+SEAT BELT EXTENSION:

+KNEE SLIDER DISPLACEMENT:

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

OUTWARD

LEFTWARD

OUTWARD

ELONGATION

DISTANCE BETWEEN FEMUR
AND TIBIA INCREASED
(IN RELATION TO A
SEATED DUMMY)

+X FORCE: HEAD PUSHED FORWARD

+Y FORCE: HEAD PUSHED LEFTWARD

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

+7 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
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