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SECTION 10

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.





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: 1FABP52U9HA186554

BODY STYLE: 4-door sedan MODEL YEAR: 1987

COLOR: Blue

ENGINE DATA: TYPE: transverse CYLINDERS: 6 DISPLACEMENT: 3-liter

TRANSMISSION DATA: J_ 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: 1FABP52U9HA186554

GVWR: 4595 LBS.

GAWR: FRONT: 2507 LBS., REAR: 2133 LBS.
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TABLE 1 TEST VEHICLE INFORMATION. CONT'D.

TIRES ON VEHICLE (MFR., LINE, SIZE): Uniroyal, Tiger Paw, PI95/70R14

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

REAR: 241 kPa

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: J_ FRONT J_ 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 1

: LF 745, RF 765, LR 688, RR 709

'Pre-test attitude measured with third axle installed.
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TABLE 1 TEST VEHICLE INFORMATION. CONT'D.

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

RIGHT FRONT 452 KG RIGHT REAR 232 KG

LEFT FRONT 449 KG LEFT REAR 240 KG

TOTAL FRONT WEIGHT 901 KG (65.6% OF TOTAL VEHICLE WEIGHT)

TOTAL REAR WEIGHT 472 KG (34.4% OF TOTAL VEHICLE WEIGHT)

TOTAL DELIVERED WEIGHT 1373 KG

WEIGHT OF TEST VEHICLE 1

:

RIGHT FRONT2
709 KG RIGHT REAR 86 KG

LEFT FRONT2 679 KG LEFT REAR 145 KG

TOTAL FRONT WEIGHT2
1388 KG (85.7% OF TOTAL VEHICLE WEIGHT)

TOTAL REAR WEIGHT 231 KG (14.3% OF TOTAL VEHICLE WEIGHT)

TOTAL TEST WEIGHT 1

1619 KG

WEIGHT OF BALLAST SECURED IN VEHICLE CARGO AREA: 68 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.

2The front wheel weights are for third axle wheels.
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FIGURE 1 VEHICLE ACCELEROMETER PLACEMENT

SIDE VIEU
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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 = 7.9 KPH

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.

3-2



TABLE 4 VEHICLE CRUSH AT VEHICLE BUMPER HEIGHT

TEST NO. 940509-1

FL = 722

Cl = 12

C2 = 22

C3 = 23

C4 = 52

C5 = 23

C6 = 8

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

Measurements Cl - 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. 940509-1

CAMERA
NUMBER LOCATION TYPE

LENS
(mm)

SPEED
(fos)

PURPOSE OF
CAMERA DATA

1 Left tight Stalex 25 998 Impact overall

2 Right tight Stalex 25 995 Impact overall

3 Overhead Photosonic 13 1005 Impact overall

3-7



I



SECTION 4 0

TEST 940509-2 SUMMARY

4-1



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 = 15.9 KPH

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.
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TABLE 9 VEHICLE CRUSH AT VEHICLE BUMPER HEIGHT

TEST NO. 940509-2

FL = 1916

Cl = -171

C2 = 35

C3 = 269

C4 = 9L

C5 = -124

C6 = -148

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

Measurements Cl - 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
NUMBER LOCATION TYPE

LENS
(mm)

SPEED
(fos)

PURPOSE OF
CAMERA DATA

1 Left tight Stalex 25 1000 Impact overall

2 Right tight Stalcx 25 993 Impact overall

3 Overhead Photosonic 13 1008 Impact overall
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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 = 15.9 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.
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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 Cl - 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. 940509-3

CAMERA
NUMBER LOCATION TYPE

LENS
(mm)

SPEED
(fDS)

PURPOSE OF
CAMERA DATA

1 Left tight Stalex 25 1000 Impact overall

2 Right tight Stalex 25 998 Impact overall

3 Overhead Photosonic 13 1008 Impact overall
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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 = 32.0 KPH

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.
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TABLE 19 VEHICLE CRUSH AT VEHICLE BUMPER HEIGHT

TEST NO. 940509-4

FL = 1520

Cl = 18

C2 = -162

C3 = 309

C4 = 350

C5 = -52

C6 =24

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

Measurements Cl - 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 22 CAMERA INFORMATION

TEST NO. 940509-4

CAMERA
NUMBER LOCATION TYPE

LENS

(mm)

SPEED

(fps)

PURPOSE OF

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
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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.

7-2



TABLE 24 VEHICLE CRUSH AT VEHICLE BUMPER HEIGHT

TEST NO. 940509-5

FL = 1627

Cl = 92

C2 = 162

C3 = 1023

C4 = 410

C5 = 201

C6 =127

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

Measurements Cl - 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
NUMBER LOCATION TYPE

LENS

(mm)

SPEED

(fps)

PURPOSE OF

CAMERA DATA

1 Left tight Stalex 25 1000 Impact overall

2 Right tight Stalex 25 985 Impact overall

3 Overhead Photosonic 13 1005 Impact overall
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APPENDIX A

PHOTOGRAPHS

A-l





LIST OF PHOTOGRAPHS

TEST NO. 940509-1

A-l. PRE-TEST RIGHT SIDE VIEW

A-2. POST-TEST RIGHT SIDE VIEW

A-3. PRE-TEST RIGHT FRONT THREE-QUARTER VIEW

A-4. POST-TEST RIGHT FRONT THREE-QUARTER VIEW

A-5. PRE-TEST FRONT VIEW

A-6. POST-TEST FRONT VIEW

A-7. PRE-TEST LEFT FRONT THREE-QUARTER VIEW

A-8. POST-TEST LEFT FRONT THREE-QUARTER VIEW

A-9. PRE-TEST LEFT SIDE VIEW

A-10. POST-TEST LEFT SIDE VIEW





Figure A-l Pre-Test Right Side View

ks.J

Figure A-2 Post-Test Right Side View



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



Figure A-6 Post-Test Front View



Figure A-8 Post-Test Left Front Three-Quarter View



Figure A-9 Pre-Test Left Side View

Figure A- 10 Post-Test Left Side View





LIST OF PHOTOGRAPHS

TEST NO. 940509-2

A- 1 1. POST-TEST RIGHT SIDE VIEW

A-12. POST-TEST RIGHT FRONT THREE-QUARTER VIEW

A- 13. POST-TEST FRONT VIEW

A-14. POST-TEST LEFT FRONT THREE-QUARTER VIEW

A- 15. POST-TEST LEFT SIDE VIEW





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



Figure A-13 Post-Test Front View







LIST OF PHOTOGRAPHS

TEST NO. 940509-3

A- 16. POST-TEST RIGHT SIDE VIEW

A-I7. POST-TEST RIGHT FRONT THREE-QUARTER VIEW

A- 18. POST-TEST FRONT VIEW

A-19. POST-TEST LEFT FRONT THREE-QUARTER VIEW

A-20. POST-TEST LEFT 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





LIST OF PHOTOGRAPHS

TEST NO. 940509-4

A-21. POST-TEST RIGHT SIDE VIEW

A-22. POST-TEST RIGHT FRONT THREE-QUARTER VIEW

A-23. POST-TEST FRONT VIEW

A-24. POST-TEST LEFT FRONT THREE-QUARTER VIEW

A-25. POST-TEST LEFT SIDE VIEW





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

Figure A-21 Post-Test Right Side View



Figure A-23 Post-Test Front View

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







LIST OF PHOTOGRAPHS

TEST NO. 940509-5

A-26. POST-TEST RIGHT SIDE VIEW

A-27. POST-TEST RIGHT FRONT THREE-QUARTER VIEW

A-28. POST-TEST FRONT VIEW

A-29. POST-TEST LEFT FRONT THREE-QUARTER VIEW

A-30. POST-TEST LEFT SIDE VIEW





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



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



DATA PLOTS

TEST NO. 940509-1
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APPENDIX C

MISCELLANEOUS TEST INFORMATION

C-l



VEHICLE ACCELEROMETER INFORMATION

ORIENTATION

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

1 LEFT REAR SILL X ENDEVCO 7264 AGRE6 REAR

LEFT REAR SILL Y ENDEVCO 7264 CR66H RIGHT

2 RIGHT REAR SILL X ENDEVCO 7264 DR87I REAR

RIGHT REAR SILL Y ENDEVCO 7264 CK32H LEFT

3 VEHICLE CENTER OF

GRAVITY X ENDEVCO 7264 CI75H 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
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