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SECTION 1.0
PURPOSE AND TEST SUMMARY

The purpose of the four (4) 0° frontal pole barrier impact tests was
for research and development in support of the CRASH III damage algorithm
reformulation. The intended impact point of the centerline of the pole
barrier was the vehicle's longitudinal centerline. The pole barrier was

12.0 inckes in diameter.

The 1987 Hyundai Excel was equipped with a 89.6 CID, 4-cylinder,
transverse, gasoline engine with a S5-speed manual transmission. The test

weight of the vehicle was 2173 pounds.

The test wvehicle was instrumented with four (4) accelercmeters to

measure vehicle X-axis and Y-axis acceleration.

The crash test events were recorded by two (2) high-speed motion

_picture cameras.
~




SECTION 2.0
VEHICLE INFORMATION




"TEST VEHICLE INFORMATION

VEHICLE MANUFACTURER: Hyundai Motor Corporation

MAKE/MODEL: Excel/GL VIN: EKMHEHLF21J8HU188748
BODY STYLE: 4-door sedan MODEL YEAR: 1987
COLOR: Red

ENGINE DATA: TYPE: tramnsverse CYLINDERS: 4 DISPLACEMENT: 89.6 CID
TRANSMISSION DATA: _5 SPEED, _X MANUAL, AUTOMATIC, _X FWD, RWD, 4WD

DATE VEHICLE RECEIVED: 04/25/91 ODOMETER READING: 61,216.0

DEALER'S NAME AND ADDRESS: NA

ACCESSORIES:

POWER STEERING Yes AUTOMATIC TRANSMISSION No
POWER BRAKES Yes AUTOMATIC SPEED CONTROL Neo
POWER SEATS No TILTING STEERING WHEEL No
POWER WINDOWS No TELESCOPING STEERING WHEEL No
TINTED GLASS Yes AIR CONDITIONING No
RADIO No ANTI-SKID BRAKE No
CLOCK Yes REAR WINDOW DEFROSTER Yes
OTHER Sunroof

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: Hyupdai Motor Corporation

DATE OF MANUFACTURE: 03/87 VIN: KMHLF21J8HU188748
GVWR: 3185 LBS

GAWR: FRONT: 1653 LBS., REAR: 1587 LBS.
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TEST VEHICLE INFORMATION CONT'D

FR-ISETERE-1IF AT 1R LI e e

TIRES ON VEHICLE (MFR., LINE, SIZE): Goodyear Corsa GT P175/70R13

TIRE PRESSURE WITH MAXIMUM CAPACITY VEHICLE LOAD: FRONT: 35 P35I
REAR: 35 P31

SPARE TIRE (MFR., LINE, SIZE): None

TYPE OF SEATS: FRONT: Bucket
REAR: Bench

TYPE OF FRONT SEAT BACKS: Manually adjustable

MAXIMUM WIDTH: 63.4 INCHES

WHEELBASE: 94.0 INCHES

LOCATION OF LABEL STATING TIRE & CAPACITY DATA: Glovebox

TIRE & CAPACITY DATA FROM VEHICLE'S LABEL:

RECOMMENDED TIRE SIZE: P155/80R13, P175/70R13
RECOMMENDED COLD TIRE PRESSURE: FRONT: 30 PSI; REAR: 30 PSI
DESIGNATED SEATING CAPACITY: _2 FRONT _3 REARR 5 TOTAL

VEHICLE CAPACITY WEIGHT: 816 LBS.

TEST VEHICLE ATTITUDE (ALL MEASUREMENTS ARE IN INCHES):

DELIVERED ATTITUDE: LF 25.9; RF 25.9; LR 124.0; RR 24.

PRE-TEST ATTITUDE: LF 25.9; RF 25.9; LR 24.0; RR 24.
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TEST VEHICLE INFORMATION CONT'D

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

RIGHT FRONT 654 LBS. RIGHT REAR 426 LBS.

LEFT FRONT 660 LBS. ) LEFT REAR 434 LBS. .
TOTAL FRONT WEIGHT 1314 LBS. (60.4% OF TOTAL VEHICLE WEIGHT) A
TOTAL REAR WEIGHT 860 LBS. (39.6% OF TOTAL VEHICLE WEIGHT) (

TOTAL DELIVERED WEIGHT 2174 LBS.

WEIGHT OF TEST VEHICLE:

RIGHT FRONT 632 LBS. RIGHT REAR 462 LBS.

LEFT FRONT 610 LBS. LEFT REAR 469% LBS.

TOTAL FRONT WEIGHT 1242 LBS. (57.2% OF TOTAL VEHICLE WEIGHT)
TOTAL REAR WEIGHT 931 LBS. (42.8% OF TOTAL VEHICLE WEIGHT)
TOTAL TEST WEIGHT 2173 LBS.

WEIGHT OF BALLAST SECURED IN VEHICLE: 0 LBS.
COMPONENTS REMOVED TO MEET TARGET TEST WEIGHT: None

CG = 40.3 INCHES REARWARD OF FRONT WHEEL CENTERLINE
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SECTION 3.0

TEST 910502-1 SUMMARY




T_Eﬁl‘_@w
TEST NUMBER: 910502-1
DATE OF TEST: 05/02/91
TIME OF TEST: 1011
AMBIENT TEMPERATURE AT IMPACT AREA: 59° F
INTENDED IMPACT VELOCITY: 10.0 MPH

ACTUAL IMPACT VELOCITY: 9.5 MPH

SUBJECT VEHICLE DATA

LENGTH OF DIRECT CONTACT DAMAGE: 10.S

MAXIMUM CUMULATIVE CRUSH
AT VEHICLE BUMPER HEIGHT: 11.2

VEHICLE ATTITUDES:

POST-TEST: LF: NA&; RF: NA&; LR: NA&; RR: NA

ALL DISTANCE MEASUREMENTS ARE IN INCHES.




VEHICLE CRUSH AT VEHICLE BUMPER HEIGHT

D e - e T D P T U L T N1 T

TEST NO. 910502-1

L
Ccl
c2
c3
C4
cs
Cs
CL

52.5
-3.1
1.6
6.5
8.8
0.9
-2.5
11.2

NOTES: L is pre-test length of damage surface

CL is vehicle centerline

Measurements Cl - C6 were spaced equally apart over the post-impact corner

to corner length of the vehicle front. This distance is defined as length

"FL" on the vehicle crush profile plot.

'iLﬁ?ﬂEASUREHENTS ARE IN INCHES

3-3
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VEHICLE ACCELEROMETER LOCATIONS AND DATA SUMMARY

TEST NUMBER 210502-1

POSITIVE NEGATIVE
DIRECTION DIRECTION

. LOCATION X Y Z+ MAX & MSEC MAX G MSEC

LEFT REAR SEAT &4. 8 17. 95 14.2

ACCELERATION ‘

- LONGITUDINAL 1.1 149 4 8.0 ?8. 5
LATERAL 0.6 174.8 0.6 228 6
RESULTANT 8.0 98.5

RIGHT REAR SEAT 64.5 -1b6.6 14. 4

ACCELERATION

T LONGITUDINAL 0.9 14B.6 82 953
LATERAL 0.7 105.6 0.5 78.¢9
RESULTANT 8.2 95.3

ALL MEASUREMENTS OF ACCELEROMETER LOCATIONS ARE IN INCHES.

FERENCE: X: + FORWARD FROM VEHICLE'’S REAR BUMPER
Y: + LEFTWARD FROM VEHICLE'S LONGITUDINAL CENTERLINE
Z: + UPWARD FROM GROUND LEVEL




TEST NO. 910502-1
CAMERA INFORMATION

CAMERA LENS SPEED PURPOSE OF
NUMBER LOCATION TYPE (nm) (fps) CAMERA DATA
1 Right side overall Photosonic 1B 13 495 Impact overall
2 Right side closeup Photosonic 1B 25 500 Impact closeup




SECTION 4.0

TEST 910502-2 SUMMARY




IEST CONDITIONS
TEST NUMBER: 910502-2
DATE OF TEST: 05/02/91
TIME OF TEST: 1106
AMBIENT TEMPERATURE AT IMPACT AREA: 61° F
INTENDED IMPACT VELOCITY: 10.0 MPH

ACTUAL IMPACT VELOCITY: 9.6 MPH

SUBJECT VEHICLE DATA
LENGTH OF DIRECT CONTACT DAMAGE: 12.0

MAXIMUM CUMULATIVE CRUSH
AT VEHICLE BUMPER HEIGHT: 12.8

VEHICLE ATTITUDES:

POST-TEST: LF: NA; RF: NA; LR: Ni; RR:

ALL DISTANCE MEASUREMENTS ARE IN INCHES.

NA




VEHICLE CRUSH AT VEHICLE BUMPER HEIGHT

TEST NO. 9
L 57.
Ccl -2.
c2
C3 8
C4 11.
Cs 2
Ccé -3.
CL 12.

10502-2

o [N

N = @ o > N

NOTES: L is pre-test length of damage surface

CL is vehicle centerline

Measurements Cl - C6 were spaced equally apart over the post-impact corner

to corner length of the vehicle front.

"FL" on the vehicle crush profile plot.

‘ALL ‘MEASUREMENTS ARE IN INCHES

This distance is defined as length
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VEHICLE ACCELEROMETER LOCATIONS AND DATA SUMMARY

TEST NUMBER 910502-2

POSITIVE NEGATIVE
DIRECTION DIRECTION
No. LOCATION X Y#* Z* MAX & MSEC MAX G MSEC
1 LEFT REAR SEAT 64. 8 17.5 14.2
ACCELERATION
LONGITUDINAL 1.6 116. 4 15.2 5g. 8
LATERAL 1.1 111. 4 1.3 70.0
RESULTANT 16. 3 S8. 8
2 RIGHT REAR BEAT 64.5 -16.6 14 4
ACCELERATION
LONCITUDINAL 2.0 113.5 15. 3 56. 3
LATERAL 0.9 110.3 0.8 58.0
REBUL TANT 15.3 58. 3

# ALL MEASUREMENTS OF ACCELERDMETER LOCATIONS ARE IN INCHES.

REFERENCE: X: + FORWARD FROM VEHICLE'S REAR BUMPER
Y: +« LEFTWARD FROM VEHICLE‘S LONGITUDINAL CENTERLINE
Z: + UPWARD FROM GROUND LEVEL

4-5




TEST NO. 910502-2
CAMERA TNFORMATION

CAMERA LENS SPEED PURPOSE OF
NUMBER LOCATION TYPE (mm) (fps) CAMERA DATA
1 Right side overall Photosonic 1B 13 493 Impact overall
2 Right side closeup Photosonic 1B 25 485 Inpact closeup




: ’ SECTION 5.0

TEST 910502-3 SUMMARY




TEST CONDITIONS

TEST NUMBER: 910502-3

DATE OF TEST: 05/02/91

TIME OF TEST: 1326

AMBIENT TEMPERATURE AT IMPACT AREA: 68° F
INTENDED IMPACT VELOCITY: 15.0 MPH

ACTUAL IMPACT VELOCITY: 14.6 MPH

SUBJECT VEHICLE DATA

LENGTH OF DIRECT CONTACT DAMAGE: 12.¢
MAXIMUM CUMULATIVE CRUSH
AT VEHICLE BUMPER HEIGHT: 17.5

VEHICLE ATTITUDES:

POST-TEST: LF: NA; RF: NA; LR: NA; RR:

ALL DISTANCE MEASUREMENTS ARE IN INCHES.

NA




VEHICLE CRUSH AT VEHICLE BUMPER HEIGHT

TEST NO. 910502-3

Ci
Cc2
3
C4
CS
Cé
CL

57.
-2,

10,
16.

]
n oo oo o |0

5.0
-1.9
16.9

NOTES: L is pre-test length of damage surface

CL is vehicle centerline

Measurements C1 - C6 were spaced equally apart over the post-impact corner

to corner length of the vehicle front. This distance is defined as length

"FL" on the vehicle crush profile plot.

ALL*MEASUREMENTS ARE IN INCHES

5-3
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VEHICLE ACCELEROMETER LOCATIONS AND DATA SUMMARY

TEST NUMBER ?10502-3

POSITIVE NEGATIVE
DIRECTION DIRECTION
No. LOCATION X4 Y Z+ MAX € MSEC MAaX & MSEC
1 LEFT REAR SEAT 64. 8 17.5 14. 2
ACCELERATION
LONGITUDINAL 3.8 184.6 19. 2 89. 1
LATERAL 1.6 ?0. 4 1.5 4. 9
-RESULTANT 19. 3 57.1
‘2 RIGHT REAR BEAT 64.5 -16.6 14. 4
ACCELERATION
LONGITUDINAL 3.0 187.5 20.8 52.8
LATERAL 2.2 73.0 1.5 40. 9
RESULTANT 20.8 52. 8

‘% ALL MEASUREMENTS OF ACCELEROMETER LOCATIONS ARE IN INCHES.
REFERENCE: X: + FORWARD FROM VEHICLE’S REAR BUMPER

'Y: + LEFTWARD FROM VEHICLE’S LONGITUDINAL CENTERLINE
Z: + UPWARD FROM GROUND LEVEL

5-5




CAMERA

TEST NO. 910502-3
CAMERA INFORMATION

LENS SPEED PURPOSE OF

NUMBER LOCATION TYPE (mm) (fps) CAMERA DATA
1 Right side overall Photosonic 1B 13 498 Impact overall
2 Right side closeup Photosonic 1B 25 498 Impact closeup




SECTION 6.0

TEST 910502-4 SUMMARY ‘




TEST CONDITIONS
TEST NUMBER: 910502-47

DATE OF TEST: 05/02/91

TIME OF TEST: 1510

AMBIENT TEMPERATURE AT IMPACT AREA: 70° F
.INTENDED IMPACT VELOCITY: 30.0 MPH

ACTUAL IMPACT VELOCITY: 29.6 MPH

SUBJECT VEHICLE DATA
LENGTH OF DIRECT CONTACT DAMAGE: 13.9

MAXIMUM CUMULATIVE CRUSH
AT VEHICLE BUMPER HEIGHT: 29.4

VEHICLE ATTITUDES:

POST-TEST: LF: 27.6; RF: 26.2; LR: 23.8;

ALL DISTANCE MEASUREMENTS ARE IN INCHES.

RR:

23.

v




VEHICLE CRUSH AT VEHICLE BUMPER HEIGHT

TEST NO. 910502-4

L 5?2.5
C1 6.9
c2 6.9
€3 __26.6
c4 28.1
cs 6.6
cé 5.9
CL 28.1

NOTES: L is pre-test length of damage surface

CL is vehicle centerline

Measurements Cl - C6 were spaced equally apart over the post-impact corner
to corner length of the vehicle fromt. This distance is defined as length

"FL" on the vehicle crush profile plot.

hKLL MEASUREMENTS ARE IN INCHES

6-3
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VEHICLE ACCELEROMETER LOCATIONS AND DATA SUMMARY

TEST NUMBER 910502-4

POSITIVE NEGATIVE
DIRECTION DIRECTION
No. LOCATION X% Y# Zx MAX G MSEC MAX & MSEC
1 LEFT REAR SEAT 64.8 17. 5 14. 2
ACCELERATION
LONGITUDINAL 3.1 t112.8 34.3 32.3
LATERAL 3.5 19. 5 2.7 4.6
RESULTANT 34.3 321
2 RIGHT REAR SEAT ' &4.5 -16. 6 14. 4
ACCELERATION
LONGITUDINAL 3.8 111.5 33. 8 31. 4
LATERAL 3.2 53. & 2.4 4.1
RESUL TANT 33. 9 31.4

* ALL MEASUREMENTS OF ACCELERDMETER LOCATIONS ARE IN INCHES.

"REFERENCE: X: + FORWARD FROM VEHICLE'S REAR BUMPER
Y: + LEFTWARD FROM VEHICLE'’S LONGITUDINAL CENTERLINE
Z: + UPWARD FROM GROUND LEVEL




TEST NO. 910502-4
CAMERA INFORMATION

CAMERA LENS SPEED PURPOSE OF
NUMBER LOCATION TYPE (mm) (fps) CAMERA DATA
1 Right side overall Photosonic 1B 13 495 Impact overall
Z Right side closeup Photosonic 1B 25 498 Impact closeup

6-6




APPENDIX A

PHOTOGRAPHS




12.
13.
14.
15.
16.

TEST NO. 910502-1
LIST OF PHOTOGRAPHS

PRE-TEST FRONT VIEW
FPOST-TEST FRONT VIEW

PRE-TEST LEFT SIDE VIEW

POST-TEST LEFT SIDE VIEW

PRE-TEST LEFT SIDE CLOSEUP VIEW
POST-TEST LEFT SIDE CLOSEUP VIEW
PRE-TEST RIGHT SIDE VIEW

POST-TEST RIGHT SIDE VIEW

PRE-TEST RIGHT SIDE CLOSEUP VIEW
POST-TEST RIGHT SIDE CLOSEUP VIEW
PRE-TEST REAR VIEW

POST-TEST REAR VIEW

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




Figure A-1. PRE-TEST FRONT VIEW

Figura A-2. ©POST-TEST FRONT VIEW




Figure A-3. PRE-TESBT LEFT SIDE VIEwW

Figure A-4. POST-TEST LEFT SIDE VIEW




Figure A-7. PRE-TEST RIGHT SIDE VIEW

Figure A-8. POST-TEST RIGHT SIDE VIEW




Figure A-5. PRE-TEST LEFT SIDE CLOSEUF VIEW

Flgure A-6. POST-TEST LEFT SIDE CLOSEUP VIEW




Figure A-9. PRE-TEST RIGHT SIDE CLOSEUFP VIEW
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Figure A-10. POST-TEST RIGHT SIDE CLOSEUP VIEW
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Figure A-11. PRE-TEST REAR VIEW
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Figure A-12. POST-TEST REAR VIEW




Figure A-13. PRE-TEST LEFT FRONT THREE-QUARTER VIEW

\

& Ei lu "nn‘ un}un}mi‘mﬁrm.}...ﬁ'
- \ !' "1 1__.

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




Figure A-15. PRE-TEST RIGHT FRONT THREE-QUARTER VIEW

Figure A-16. POST-TEST RIGHT FRONT THREE-QUARTER VIEW




1.
2.
3.

S.
6.
7.
8.

POST-TEST
POST-TEST
POST-TEST
POST-TEST
POST-TEST
POST-TEST
POST-TEST
POST-TEST

TEST NO. 910502-2
LIST OF PHOTOGRAPHS

FRONT VIEW

LEFT SIDE VIEW

LEFT SIDE CLOSEUP VIEW

RIGHT SIDE VIEW

RIGHT SIDE CLOSEUP VIEW

REAR VIEW

LEFT FRONT THREE-QUARTER VIEW
RIGHT FRONT THREE-QUARTER VIEW




POST-TEST

POST-TEST-

POST-TEST
POST-TEST
POST-TEST
POST-TEST
POST-TEST

o TEST NO. 910502-3
LIST OF PHOTOGRAPHS

FRONT VIEW

LEFT SIDE VIEW

LEFT SIDE CLOSEUP VIEW

RIGHT SIDE VIEW

RIGHT SIDE CLOSEUP VIEW

LEFT FRONT THREE-QUARTER VIEW
RIGHT FRONT THREE-QUARTER VIEW




1.
2.
3.
4.
5.
6.
7.
8.

POST-TEST
POST-TEST
POST-TEST
POST-TEST
POST-TEST
POST-TEST
POST-TEST
POST-TEST

TEST NO. 910502-4
LIST OF PHOTOGRAPHS

FRONT VIEW

LEFT SIDE VIEW

LEFT SIDE CLOSEUP VIEW

RIGHT SIDE VIEW

RIGHT SIDE CtOSEUP VIEW

REAR VIEW

LEFT FRONT THREE-QUARTER VIEW
RIGHT FRONT THREE-QUARTER VIEW




Figure A-1. POST-TEST FRONT VIEW

Figure A-21. FOST-TEST LEFT SIDE VIEW




Figure A-3. POST-TEST LEFT SIDE CLOSEUP VIEW

Figure A-4. POST-TEST RIGHT SIDE VIEW




Figure A-5. POST-TEST RICHT SIDE CLOSEUP VIEW

Flgure A-6., POST-TEST REAR VIEW
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Figqure A-7. POST-TEST LEFT FRONT THREE-QUARTER VIEW

Figure A-8. POST-TEST RIGHT FRONT THREE-QUARTER VIEW
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Figure A-1. POST-TEST FRONT VIEW

Figure A-2. POST-TEST LEFT SIDE VIEW




Figure A-3. POST-TEST LEFT SIDE CLOSEUP VIEW

Figure A-4. POST-TEST RIGHT SIDE VIEW




Figure A-5. POST-TEST RIGHT SIDE CLOSEUP VIEW
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Figure A-6. POST-TEST LEFT FRONT THREE-QUARTER VIEW




Figure A-7. POST-TEST RIGHT FRONT THREE-QUARTER VIEW




Figure A-1. POST-TEST FRONT VIEW

Figure A-2. POST-TEST LEFT SIDE VIEW



Flgure R-3. POST-TEST LEFT SIDE CLOSEUP VIEW

Figure A-4. POST-TEST RIGHT SIDE VIEW




Figure A-5. POST-TEST RIGHT SIDE CLOSEUP VIEW
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Figure A-6. POST-TEST REAR VIEW
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Flgure A-7. POST-TEST LEFT FRONT THREE-QUARTER VIEW

Figure A-8. POST-TEST RIGHT FRONT THREE-QUARTER VIEW




APPENDIX B

DATA PLOTS




DATA PLOTS

TEST NO. 910502-1

B2
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APPENDIX C .

MISCELLANEOUS TEST INFORMATION




i

VEHICLE ACCELEROﬁ%TER INFORMATION

ORIENTATION
NO. LOCATION AXIS MFR MODEL S/N (+ SENSING)
LEFT REAR SEAT X ENDEVCO 1264 CH97H REAR
LEFT REAR SEAT Y ENDEVCO 7264 CJ39H RIGHT
RIGHT REAR SEAT X ENDEVCO 7264 CG21H REAR
RIGHT REAR SEAT Y ENDEVCO 7264 BYO1J RIGHT

c2




SIGN CONVENTION

ALL DUMHMY, BARRIER AND VEHICLE CHANNELS:

+X: FORWARD

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




