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SECTION 1.0

PURPOSE AND TEST PROCEDURE

The purpose of the five (5) 30.5 cm diameter pole barrier impact tests was for research and

development in support of the CRASH3 damage algorithm reformulation.

The 1987 Ford Taurus was equipped with a 3-liter, 6-cylinder, transverse, gasoline engine
with a 3-speed automatic transmission. The test weight of the vehicle was 1619 killograms.

The vehicle was instrumented with six (6) accelerometers to measure vehicle X-axis and Y-
axis acceleration.
Each crash test event was recorded by three (3) high-speed motion picture cameras operating

at approximately 1000 frames per second.
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SECTION 2.0

VEHICLE AND TEST DATA
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TABLE 1 _TEST VEHICLE INFORMATION

VEHICLE MANUFACTURER: Ford Motor Co., Ltd.

MAKE/MODEL: Ford/Taurus VIN: 1FABP52U9HA 186554
BODY STYLE: 4-door sedan MODEL YEAR: 1987
COLOR: Blue

ENGINE DATA: TYPE: transverse CYLINDERS: 6 DISPLACEMENT: 3-liter
TRANSMISSION DATA: 3 SPEED, __ MANUAL, X AUTOMATIC, X FWD, _ RWD, _4WD
DATE VEHICLE RECEIVED: 05/04/94 ODOMETER READING: 83,888

DEALER'S NAME AND ADDRESS: NA

ACCESSORIES:

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

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 Co., Ltd.
DATE OF MANUFACTURE: 02/87 VIN: IFABP52U9HA186554
GVWR: 4595 LBS.

GAWR: FRONT: 2507 LBS., REAR: 2133 LBS.
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TABLE |_TEST VEHICLE INFORMATION, CONTD.

TIRES ON VEHICLE (MFR., LINE, SIZE): Uniroyal, Tiger Paw, P195/70R14

TIRE PRESSURE WITH MAXIMUM CAPACITY VEHICLE LOAD: FRONT: 241 kPa
REAR: 241kPa

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

TYPE OF SEATS: FRONT: Split bench
REAR: Bench

TYPE OF FRONT SEAT BACKS: Manually-adjustable
MAXIMUM WIDTH: 1813 mm
WHEELBASE: 2690 mm
LOCATION OF LABEL STATING TIRE 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 TIRE PRESSURE: FRONT: 35 PSI, REAR: 35 PSI
DESIGNATED SEATING CAPACITY: 3 FRONT 3 REAR 6 TOTAL
VEHICLE CAPACITY WEIGHT: 1100 LBS.
TEST VEHICLE ATTITUDE (ALL MEASUREMENTS ARE IN MILLIMETERS):
DELIVERED ATTITUDE: LF 700, RF 700, LR 642, RR 653

PRE-TEST ATTITUDE": LF 745, RF 765, LR 688, RR 709

'Pre-test attitude measured with third axle installed.
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TABLE | TEST VEHICLE INFORMATION, CONT'D.

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

RIGHT FRONT 452
LEFT FRONT 449
TOTAL FRONT WEIGHT 901
TOTAL REAR WEIGHT 472

TOTAL DELIVERED WEIGHT 1373

WEIGHT OF TEST VEHICLE!':
RIGHT FRONT? 709
LEFT FRONT? 679

TOTAL FRONT WEIGHT? 1388
TOTAL REAR WEIGHT 231

TOTAL TEST WEIGHT" 1619

KG

KG

KG

KG

KG

KG

KG

KG

KG

KG

RIGHT REAR 232 KG
LEFT REAR 240 KG
(65.6% OF TOTAL VEHICLE WEIGHT)

(34.4% OF TOTAL VEHICLE WEIGHT)

RIGHT REAR 86 KG
LEFT REAR 145 KG
(85.7% OF TOTAL VEHICLE WEIGHT)

(14.3% OF TOTAL VEHICLE WEIGHT)

WEIGHT OF BALLAST SECURED IN VEHICLE CARGO AREA: 63 KG

COMPONENTS REMOVED TO MEET TARGET TEST WEIGHT: None

CG =273 MM REARWARD OF THIRD AXLE CENTERLINE

'Weight of third axle included in total test weight.
*The front wheel weights are for third axle wheels.
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FIGURE 1 VEHICLE ACCELEROMETER PLACEMENT
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FIGURE 2 CAMERA POSITIONS
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SECTION 3.0

TEST 940509-1 SUMMARY
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TABLE 3 TEST CONDITIONS
TEST NO. 940509-1

DATE OF TEST: 05/09/94

TIME OF TEST: 10:16

AMBIENT TEMPERATURE AT IMPACT AREA: 20°C
INTENDED IMPACT VELOCITY: 8.0 KPH

ACTUAL IMPACT VELOCITY: PRIMARY = 79KPH

SECONDARY = 7.9 KPH

SUBJECT VEHICLE DATA

LENGTH OF DIRECT CONTACT DAMAGE: 228 MM

MAXIMUM CUMULATIVE CRUSH
AT VEHICLE BUMPER HEIGHT: 57 MM

- VEHICLE ATTITUDES:

POST-TEST: LF: 745, RF: 767, LR: 689; RR: 708

All distance measurements are in millimeters.
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TABLE 4 VEHICLE CRUSH AT VEHICLE BUMPER HEIGHT
TEST NO. 940509-1

FL=_1722
Cl=__12
C2=__22
C3=__23
Ca=__52
C5=__23
C6= 8

NOTE: FL is the post-test length of the damaged surface.

Measurements C1 - C6 were spaced equally apart over the post-impact length of the damaged surface. This distance
is defined as length "FL" on the vehicle crush profile plot.

All measurements are in millimeters.

3-3



159)150d —pg
159)-01d — @

000£

00sT

000T 0051

0001

00§

14

ATAO0UL HSNUD ATOIHIA - T LSTL
€ INNDII

1 00§

1 000t

- 0051

1 000T

00sT

3-4




SIB12WH[IUI Ul ITE SJUSWISINSEINT OULISIP [[V

0 oTh oty A207d ANIONH 4O HLONAT
I S99p 999¢ YIdNNE LNOY 4O JdIS 1497 OL F1DIHIA 4O FIVNINS Yvad
SI- €69¢ 8L9Y YddANE INOY: 40 3dIS LHOMN OL FTIIHIAA 40 3DVNINS uvad
0 744 oty YINI'IAVHH OL NIWNTOD ONNFALS 40 YIINID
0 ¥8T ¥8¢ LSOd wV. O1 NIWNT0D DNIFALS 40 Y4INFD
0 658¢ 6$8¢ Y4LNFO TITHM ONIYFALS OL TTDIHIA 40 JOVAINS ¥vad
0 1419 r95¢€ HdIS 1497 - TIVMTLL OL FTOIHAA 40 HOVHINS YV
0 89¢¢ 89¢¢ HdIS LHON - TTYMTIII OL F1JIHAA 40 HOVRINS Yvay
0 LTte Leee HAIS J49TNO LSOd V. 40 WOLLOE OL AIOIHIA 4O FOVARINS ¥vad
0 (UXAY 0ogze HdIS LHORI NO 1SOd 4V, 40 WOLLOdG OL HTOIHIA 4O 3OVAUNS YvaY
0 107t 10T HOO0d 1497 40 39403 ONITIVIL ¥AMOT OL FIOIHIA 40 FOVAINS YV TS
0 00zt 0oce 400Ad LHOM 40 3DAd ONITIVHL ¥9MOT OL HIOIHIA 4O FOVHINS Yvad
0 STTT STTT 400d L4397 40 9909 ONITIVYL ¥3ddN OL FTTDIHIAA 40 FDVLINS avad
0 £TTT X444 YOO .LHOM 40 95309 ONITIVIL ¥addN OL FIDIHIA 40 oV INS vy
0 8tit i 249 H00d L4497 40 9009 ONIAVAT YIMOT OL TTIDIHIA 40 HOV NS AV
0 49 orce 400d LHON 40 3503 ONIAVAT YIMOT OL FTDIHIA dO F0VAINS YvaYy
0 60¢e 60¢€ 400d 1497 40 3503 HONIAVAT ¥3ddN OL TIDIHIAA 40 FOVLRINS ¥yvad
0 60€€ 60te 4004 LHOM 40 IDad ONIAVAT ¥3ddN OL FIDIHIA 40 FDVHINS dvay
0 13333 $65¢ TIVATEIA OL FTDIHAA 40 3DVNINS ¥V
0 oty (11X4 4 AD0TE ANIDNE J0 LNOYA OL F1IIHIA JO FOVNINS yvad
& LyLy o6Lp HNITEINAD LV G10IHIA 40 HLONFT TV.LOL
‘q41d LS31-1S0d — ISTL-T4d LNFWIUNSVIW 0 TdAL

Siunei/piog "TIAOW/INVIN FTDIHIAA [-6050¥6 'ON LS3.L

SINIWHANSVAN A T0IHAA S 19V

1zx
0TX
61X
81X
LIxX
91X
SIX
PIX
€1X
ux
1x
0FX
6X
8X
LX
D%
oX
X
£X
X

‘ON

3-5



TIATT ANNOWD HO¥4 quvadn + 27
mqummH2muq<zHQ=HHozoqm\mquH=m>=omem<BHmmq+“.»
"x

¥adHNd ¥VAY S, TTOIHIA HOMI @IVAYOd + *JONTYIITYT
sw €8¢ d 80 sul °8GT B 3 £°0 TVIIIVI
sw 1°1Z1 9 8 0°¢ su 946z d, B8 ¢°0 TYNIQALIONOT
) ALIAVYD J0
LYy unt Q w 018¢ YAINTD FTOIHAA €
sw g GE 9 801 sm g°97 810 TvdIIVT
smo/°ZET D 3 6°1 su 9°%0f ? 8 ¢0 TYNIGALIONOT
AIGHIHSSOUD
uw /97 U 469- um GOIZ ~ Ivds ¥va¥ IHOI¥ T
sw "6 D 380 su G-9¢ 301 TVaaIv
su %°0T1 9 881 su 0°£0€ @ 3 c0 TYNIANIIONOT
AIGHINSSOUD
uw /97 u %69 wt g4(¢ Ivds ¥vay 1431 1
NOIIDI¥IA NOILJIYIA Z X X NOIIVI0T ‘ON
AATIVOIN AAILISOd 1-6060%6 *YIGHAN ISAL

1-60$0¥6 ‘ON .LS4.L
AAVIUNNS VLVA ANV SNOILVOOTHILINOYHTIODV FTOIHAA 9 A'1dV.L

3-6



TABLE 7 CAMERA INFORMATION

TEST NO. 940509-1

CAMERA LENS SPEED PURPOSE OF
NUMBER LOCATION TYPE (mm) __(fps) CAMERA DATA
1 Left tight Stalex 25 998 Impact overall
2 Right tight Stalex 25 993 Impact overall
3 Overhead Photosonic 13 1005 Impact overall
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SECTION 4.0

TEST 940509-2 SUMMARY
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TABLE 8 TEST CONDITIONS

TEST NO. 940509-2

DATE OF TEST: 05/09/94

TIME OF TEST: 11:14

AMBIENT‘TEMPERATURE AT IMPACT AREA: 20°C
INTENDED IMPACT VELOCITY: 16.1 KPH

ACTUAL IMPACT VELOCITY: PRIMARY =159KPH
SECONDARY = 15.9 KPH

SUBJECT VEHICLE DATA

LENGTH OF DIRECT CONTACT DAMAGE: 473 MM

MAXIMUM CUMULATIVE CRUSH
AT VEHICLE BUMPER HEIGHT: 373 MM

VEHICLE ATTITUDES:

POST-TEST: LF: 747, RF: 767, LR: 687; RR: 706 »

All distance measurements are in millimeters.



TABLE 9 VEHICLE CRUSH AT VEHICLE BUMPER HEIGHT
TEST NO. 940509-2

FL =_1916
Cl=_-171
C2=__35
C3=_269
Ca=__ 091
C5=_-124
C6 =_-148

NOTE: FL is the post-test length of the damaged surface.

Mecasurements C1 - C6 were spaced equally apart over the post-impact length of the damaged surface. This
distance is defined as length "FL" on the vehicle crush profile plot.

All measurements are in millimeters
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TABLE 7 CAMERA INFORMATION

TEST NO. 940509-2

CAMERA LENS SPEED PURPOSE OF
NUMBER LOCATION TYPE (mm) __ (fps) CAMERA DATA
1 Left tight Stalex 25 1000 Impact overall
2 Right tight Stalex 25 993 Impact overall
3 Overhead Photosonic 13 1008 Impact overall
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SECTION 5.0

TEST 940509-3 SUMMARY
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TABLE 13 TEST CONDITIONS

TEST NO. 940509-3

DATE OF TEST: 05/09/94

TIME OF TEST: 13:17

AMBIENT TEMPERATURE AT IMPACT AREA: 20°C
INTENDED IMPACT VELOCITY: 16.1 KPH

ACTUAL IMPACT VELOCITY: PRIMARY =159 KPH
SECONDARY = 15.8 KPH

SUBJECT VEHICLE DATA

LENGTH OF DIRECT CONTACT DAMAGE: 492 MM

MAXIMUM CUMULATIVE CRUSH
AT VEHICLE BUMPER HEIGHT: 462 MM

VEHICLE ATTITUDES:

POST-TEST: LF: 739; RF: 759; LR: 682, RR: 708

All distance measurements are in millimeters.



TABLE 14 VEHICLE CRUSH AT VEHICLE BUMPER HEIGHT
TEST NO. 940509-3

FL =_1483
Cl=_-199
C2=__ -8
C3=_231
C4=_280
C5=__37
C6=_-173

NOTE: FL is post-test length of damaged surface.

Measurements C1 - C6 were spaced equally apart aver the post-impact length of the damaged surface. This
distance is defined as length "FL" on the vehicle crush profile plot.

All measurements are in millimeters.
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TABLE 7 CAMERA INFORMATION
TEST NO. 940509-3

CAMERA LENS SPEED  PURPOSE OF
NUMEBER LOCATION TYPE (mm) _(fps) CAMERA DATA
1 Left ti ght Stalex 25 1000 Impact overall
2 ' Right tight Stalex 25 998 Impact overall
3 Overhead Photosonic 13 1008 Impact overall



SECTION 6.0

TEST 940509-4 SUMMARY



TABLE 18 TEST CONDITIONS

TEST NO. 940509-4

DATE OF TEST: 05/09/94

TIME OF TEST: 14:46

AMBIENT TEMPERATURE AT IMPACT AREA: 20°C
INTENDED IMPACT VELOCITY: 32.0 KPH

ACTUAL IMPACT VELOCITY: PRIMARY =32.0KPH
SECONDARY = 32.0 KPH

SUBJECT VEHICLE DATA

LENGTH OF DIRECT CONTACT DAMAGE: 488 MM

MAXIMUM CUMULATIVE CRUSH
AT VEHICLE BUMPER HEIGHT: 659 MM

VEHICLE ATTITUDES:

POST-TEST:  LF: 721; RF: 731. LR: 662 RR: 670

All distance measurements are in millimeters.



TABLE 19 VEHICLE CRUSH AT VEHICLE BUMPER HEIGHT
TEST NO. 9405094

FL =_1520
Cl=__18
C2=_-162
C3=_1309
C4=_350
C5=_-52
Co=__24

NOTE: FL is post-tcst length of damaged surface.

Measurements C1 - C6 were spaced equaily apart over the post-impact length of the damaged surface. This
distance is defined as length "FL" on the vehicle crush profile plot.

All measurements are in millimeters.
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TABLE 22 CAMERA INFORMATION
TEST NO. 9405094

CAMERA LENS SPEED PURPOSE OF
NUMBER LOCATION TYPE (mm) (fps) CAMERA DATA
1 Left tight Stalex 25 1000 Impact overall
2 Right tight Stalex 25 998 Impact overall
3 Overhead Photosonic 13 1005 Impact overall



SECTION 7.0

TEST 940509-5 SUMMARY
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TABLE 23 TEST CONDITIONS

TEST NO. 940509-5

DATE OF TEST: 05/09/94

TIME OF TEST: 16:04

AMBIENT TEMPERATURE AT IMPACT AREA: 20° C
INTENDED IMPACT VELOCITY: 56.3 KPH

ACTUAL IMPACT VELOCITY: PRIMARY  =56.2 KPH
SECONDARY = 56.2 KPH

SUBJECT VEHICLE DATA

LENGTH OF DIRECT CONTACT DAMAGE: 470 MM

MAXIMUM CUMULATIVE CRUSH
AT VEHICLE BUMPER HEIGHT: 1073 MM

VEHICLE ATTITUDES:

POST-TEST: LF: 664; RF: 697; LR: 598; RR: 609

All distance measurements are in millimeters.
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TABLE 24 VEHICLE CRUSH AT VEHICLE BUMPER HEIGHT
TEST NO. 940509-5

FL =_1627
Cl=__92
C2=_162
C3=_1023
C4=_410
C5=_201
Co=__127

NOTE: FL is post-test length of damaged surface.

Measurements C1 - C6 were spaced equally apart over the post-impact length of the damaged surface. This
distance is defined as length "FL" on the vehicle crush profile plot.

All measurements are in millimeters.
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TABLE 27 CAMERA INFORMATION
TEST NO. 940509-5

CAMERA LENS SPEED PURPOSE OF
NUMBER LOCATION TYPE (mm) (fps) CAMERA DATA
1 Left tight Stalex 25 1000 Impact overall
2 Right tight Stalex 25 985 Impact overall
3 Overhecad Photosonic 13 1005 Impact overall
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APPENDIX A

PHOTOGRAPHS



A-3.
A-4.
A-5.
A-6.
A-1.
A-8.

A9,

LIST OF PHOTOGRAPHS

TEST NO. 940509-1

. PRE-TEST RIGHT SIDE VIEW
. POST-TEST RIGHT SIDE VIEW

PRE-TEST RIGHT FRONT THREE-QUARTER VIEW
POST-TEST RIGHT FRONT THREE-QUARTER VIEW
PRE-TEST FRONT VIEW

POST-TEST FRONT VIEW

PRE-TEST LEFT FRONT THREE-QUARTER VIEW
POST-TEST LEFT FRONT THREE-QUARTER VIEW
PRE-TEST LEFT SIDE VIEW

A-10. POST-TEST LEFT SIDE VIEW
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Figure A-1 Pre-Test Right Side View

Figure A-2 Post-Test Right Side View



Figure A-3 Pre-Test Right Front Three-Quarter View

Figure A-4 Post-Test Right Front Three-Quarter View




Figure A-5 Pre-Test Front View

Figure A-6 Post-Test Front View




Figure A-8 Post-Test Left Front Three-Quarter View
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Figure A-9 Pre-Test Left Side View
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Figure A-10 Post-Test Left Side View




A-11.
A-12.
A-13.
A-14.

A-15.

LIST OF PHOTOGRAPHS

TEST NO. 940509-2
POST-TEST RIGHT SIDE VIEW
POST-TEST RIGHT FRONT THREE-QUARTER VIEW
POST-TEST FRONT VIEW
POST-TEST LEFT FRONT THREE-QUARTER VIEW

POST-TEST LEFT SIDE VIEW



Figure A-11 Post-Test Right Side View

Figure A-12 Post-Test Right Front Three-Quarter View



Figure A-13 Post-Teést Front View

R

Figure A-14 Post-Test Left Front Three-Quarter View




Figure A-15 Post-Test Left Side View




A-l6.
A-17.
A-18.
A-19.

A-20.

LIST OF PHOTOGRAPHS

TEST NO. 940509-3
POST-TEST RIGHT SIDE VIEW
POST-TEST RIGHT FRONT THREE-QUARTER VIEW
POST-TEST FRONT VIEW
POST-TEST LEFT FRONT THREE-QUARTER VIEW
POST-TEST LEFT SIDE VIEW



Figure A-16 Post-Test Right Side View

Figure A-17 Post-Test Right Front Three-Quarter View



Figure A-18 Post-Test Front View

Figure A-19 Post-Test Left Front Three-Quarter View




Figure A-20 Post-Test Left Side View




A-21.
A-22,
A-23.
A-24.

A25.

LIST OF PHOTOGRAPHS

TEST NO. 940509~
POST-TEST RIGHT SIDE VIEW

POST-TEST RIGHT FRONT THREE-QUARTER VIEW
POST-TEST FRONT VIEW '
POST-TEST LEFT FRONT THREE-QUARTER VIEW

POST-TEST LEFT SIDE VIEW



Figure A-21 Post-Test Right Side View

Figure A-22 Post-Test Right Front Three-Quarter View



Figure A-23 Post-Test Front View

Figure A-24 Post-Test Lefl Front Three-Quarter View




Figure A-25 Post-Test Left Side View




A-26
A-27
| A-28
A-29

A-30

LIST OF PHOTOGRAPHS

TEST NO. 940509-5
. POST-TEST RIGHT SIDE VIEW
. POST-TEST RIGHT FRONT THREE-QUARTER VIEW
. POST-TEST FRONT VIEW
. POST-TEST LEFT FRONT THREE-QUARTER VIEW
. POST-TEST LEFT SIDE VIEW



Figure A-26 Post-Test Right Side View

Figure A-27 Post-Test Right Front Three-Quarter View




Figure A-28 Post-Test Front View

Figure A-29 Post-Test Left Front Three-Quarter View
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Figure A-30 Post-Test Left Side YView
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DATA PLOTS
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DATA PLOTS

TEST NO. 940509-1
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DATA PLOTS

TEST NO. 940509-2
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APPENDIX C

MISCELLANEOUS TEST INFORMATION



VEHICLE ACCELEROMETER INFORMATION

ORIENTATION

NO. LOCATION AXIS MFR MODEL SN (+ SENSING)

1 LEFT REAR SILL X ENDEVCO 7264 AGRES$ REAR
LEFT REAR SILL Y ENDEVCO 7264 CR66H RIGHT

2 RIGHT REAR SILL X ENDEVCO 7264 DR87J REAR
RIGHT REAR SILL Y ENDEVCO 7264 CK32H LEFT

3 VEHICLE CENTER OF
GRAVITY X ENDEVCO 7264 CJ75H FRONT
VEHICLE CENTER OF
GRAVITY Y ENDEVCO 7264 CC71H LEFT



SIGN CONVENTION

ALL DUMMY, BARRIER AND VEHICLE CHANNELS:

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



