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SECTION 1.0
PURPOSE AND TEST PROCEDURE

This rollover crash test is the fifth test in a five test series, The
test series has the main objective to investigate both vehlicle and occupant

dynaaics during automobile rollover crashes.

«This test was conducted by placing a 1988 Ford Bromco on the NHTSA
rollover cart at an angle of 30° above the horizontal, crabbing the
rollover cart 45°, towing the rollover cart to 30 mph, and releasing the

test vehicle. The test vehicle contained an instrumented Part S5?2E dunmy

unrestrained.
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SECTION 2.0
SUMMARY OF ROLLOVER CRASH TEST

A 1988 Ford Bronco containing one Part 572E instrumented test dummy
was placed upon the rollover test device at 30 degrees above the horizontal

and was released when the device had reached 30 mph. The device was
L.

attached to the tow .cable of the drive system and crabbed 45° clockwise.

After- the vehicle had been released the device was brought to a stop with

an auxiliary brake systeam. After release the vehicle impacted the ground

on its left side. The vehicle made bne-half roll)and came to rest on Its

roof. The rollover crash taest was conducted by the Transportation Research
Center of Ohio in East Liberty, Ohio on Septegber 23, 1988. Pre-test and
post-test photographs of the test vehicle, dummy and device are shown in
Appendix A. ’

The Part S572E 50th parcentife adult male anthropomorphic test davice
(ATD) was placed in the.drlver's deslgnated sgiﬁ}ng position according to

the seating procedure in FMVSS 208 Notlce 45. The ATD was instrumented
with head, chest, and pelvis triaxial accelerometers, a six-axis neck load

cell, and a chest displacemeat potentiometer.’ A sunmary of Dumay

Calibration test data can be found in Appendix C

The crash event was recorded on 35 chamnels of data on one 14-track
tape drive. Appendix B contains the vehicle, rollover devica and dummy

responses data plots.
The crash event was filmed dby five high-speed motion picture cameras

operating at approximately 500 frames per second and one real-time panning

motion picture camera.
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TEST NUMBER 880923

ROLL CART DATA SUMMARY

POSITIVE NEGATIVE
, DIRECTION DIRECTION
No. LOCATION MAX @ MSEC  MAX G MSEC
1 CENTER OF QRAVITY
ACCELERATION (g)
LONGITUDINAL 37. 2 0.1 8.8 0.1
LATERAL 70. 2 0.1 8.3 0.1
VERTICAL 2.2 0.1 31.5 0.1
RESULTANT 79.7 0.1
2 PLATFORM DISPLACEMENT N
tin)
LEFT SIDE 24, 4 1.3 0.1 0.1
RIGHT SIDE 24. 8 1.0 0.1 0.7
VEHICLE/ROLL CART SEPARATION TIME UPFER SWITCH: O.7 SEC Y
LOWER SWITCH: 0.7 SEC

POSITIVE DIRECTION

LONGITUDINAL: FORWARD

LATERAL: LEFTWARD
VERTICAL: UPWARD
DISPLACEMENT: OUTWARD

Y See TEST ANOMALIES

NEGATIVE DIRECTION

" REARWARD
RIGHTWARD
DOWNWARD

INWARD



FINAL

E ‘ ON OF
1988 Ford Broaco

Rear Glass Moulding

RESTING PLACES OF PARTS AND CAR

X DISTANCE, FT*
126.0
A Y
g4.0
+60-0

“REFERENCE: +X: FORWARD FROM RELEASE BLOCK

+Y: LEFTWARD FROM CENTER RELEASE BLOCK




DESCRIPTION

VEH E_INTERI

Floor board to top of left "A" post

Floor board to top of right “A" post

Door sill to top of left "B" post
Door sf11 to top of right "B" post

Door sill to top of left door opening

Door sill to. top of right door opening

Floor tunnel to windshield header

Floor tunnel to center of roof

Rear of floor tunnel
Maximum width at "B"
Maximum width at "A"
Maximum width at top

ALL MEASUREMENTS ARE

to roof
post
post

of doof opening ~

IN INCHES

EASUREMENT

ERE

42.8
43.0
43.9
43.9
44.1
44.0
35.8
42,5
44.4
54.1
52.9
48.7

38.8
40.7
42.8
43.4
40.1
42.5
26.6
38.3
43.3
55.9
48.6
43.5

4.0
2.3
1.1
0.5
4.0
1.5
9.2
4.2
1.1

-1.8
43
5.2



TOP LINE

HOODLINE

HOOD AND ROOF STATIC CRUSH LOCATIONS . -

ROOF HEIGHT

PPER DOOR HEIGHT

GROUND LEVEL

B4 72 60 48 36 24 12 12 24 36 48 60 72 84 9 108 120 132
CG LINE

ref.

0

LEFT AND RIGHT SIDE STATIC CRUSH LOCATIONS



VEHICLE HOOD EXTERIOR PROFILES
ZERO DISTANCE AT VEHICLE HOOD CENTERLINE®

LOCATION . 30 20 10 0 10 20
PRE-TEST PROFILE (DISTANCE IN INCHES FROM REFERENCE PLANE®**)

Tralling edge of X 48 .4 49.5 49.2 . 49,0 48.6
cowl at centerline .

Trailing edge of X 47.8 48.1 48.8 48.4 47.9
cowl + 12 inches

Trailing edge of X 46.6 47.1 47.4 47.1 45.4
cowl ¢+ 24 inches

Trailing edge of X 43.2 43.6 43.9 43.6 43.3
cowl + 36 inches

Trailing edge of X X X X X X

cowl ¢+ 42 inches

POST-TEST PROFILE (DISTANCE IN INCHES FROM REFERENCE PLANE***)

Trailing edge of X © 48.6 48.4 48.6 48.1 47.3
cowl at centerline '
Trailing edge of X 45.8 .47.8  47.8 47.4 46.6

cowl + 12 finches A : : .
Trailing edge of X 44.8 . 45.7 46.1 45.9 45.2
cowl + 24 inches : ) '
Trailing edge of X 42.8 42.8 43.1 42.6 41.9
cowl + 36 inches - .
Trailing edge of X X X X X X

cowl ¢+ 42 inches

Tratling edge of X -0.2 -1.1 -0.6 -0.9 -1.3
cowl at centerline ’

Trailing edge of X -2.0 -0.3  -1.0 -0.1 -1.3
cowl + 12 inches

Trailing edge of X -1.8 -1.4 -1.3 -1.2 -1.2
cowl ¢ 24 inches

Trailing edge of X -0.4 -0.8 -0.8 -1.0 ~1.4
cowl ¢+ 36 inches

Trailing edge of X X X X X X

cowl + 42 inches

4 Column reading are left to right from left to right om vehicle.
“+Reference plane is a horizontal plane at ground level.

s+ Static crush means vehicle structure is bowed upward.

- Static crush means vehicle structure is crushed.



VEHICLE ROOF EXTERIOR PROFILES

ZERO DISTANCE AT VEHICLE ROOF CENTERLINE®*
LOCATION 20 10 0 10 20
PRE-TEST PROFILE (DISTANCE IN INCHES FROM REFERENCE PLANE**)

Longltudinal Center 68.7 69.3 69.4 69.2 68.8
of Gravity

Longitudinal Center 69.0 69.6 69.8 69.7 69.9
of Gravity + 12

Longitudinal Center 69.0 69.8 6%.9 69.8 69.0
of Gravity + 24

Longitudinal Center 69.0 69.8 69.9 69.7 69.0
of GCravity ¢ 36

Longitudinal Center 68.9 69.7 69.8 69.6 68.9
of Gravity + 48

Longitudinal Center 68.7 69.3 69.4 69.9 68.6

of Gravity + 60

" POST-TEST PROFILE (DISTANCE IN INCHES FROM REFERENCE PLANE**) .

Longitudina]l Center 62.4 60.2 61.5 58.3 64.8
of Gravity )

Longitudinal Center 63.6 66.3. 65.9 64.6 67.8
of Gravity + 12 .

Longitudinal Center 64.4 68.4 68.9 70.6 68.6
of Gravity ¢+ 24

Longitudinal Center 64.4 69.4 70.7 70.6 69.0
of Gravity + 36 '

Longitudinal Center 64.9 68.6 69.6 69.9 68.9
of Gravity + 48 ‘ -

Longitudinal Center 65.2 67.3 68.7 68.9 68.4
of Cravity ¢ 60

STATIC CRUSH (IN)

Longitudinal Center -6.3 -9.1 -7.9 -10.9 -4.0
of Gravity

Longitudinal Center -5.4 -3.3 -3.9 -5.1 -2.1
of Gravity +« 12 -

Longitudinal Center -4.6 -1.4 -1.0 0.8 -0.4
of Gravity + 24

Longitudinal Center -4.6 -0.4 0.8 0.9 0.0
of Gravity + 36

Longitudinal Center -4.0 -1.1 -0.2 0.3 0.0
of Gravity + 48

Longitudinal Center -3.5 -2.0 -1.2 -0.3 -0.2

of Gravity + 60

& Column reading are left to right from left to right on vehicle.

teReforence plane {5 a horizontal plane at ground level.
¢+ Static crush means vehicle structure is bowed upward.
- Static crush means vehicle structure is crushed.
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TEST ANOMALIES

The Driver Neck Moment About Z-axis, NEKZM1, data was lost between 0.5

second and 1.6 secoands.

The Driver Chest Z-axis Accelerometer, CSTZGI, &ata did npt return to

z2ero.

4

The Driver Chest Acceleration Resultant, CSTRG1, data did not return

to zero, due to the above.

The Vehicle Center of-Gravity Z-axis Accelerometer, VCGZG1l, data did

not return to zero.

The-Vehlcle Center of Cravity Acceleration Resultant, VCGRG1, data did

not return to zero, due to the above.

The Vehicle Left Front Suspension Displacement, SFLDl, dats was lost

after 1.3 seconds due to the string potentiometer's string breaking off

from the attachment point.

The Vehicle/Roll Cart Saharatibn Time - Upper Switch, OTH1, data

contained anomalous spikes from 0 second to 1.6 seconds.

2-9



SECTION 3.0

GENERAL TEST AND VEHICLE PARAMETER DATA

The following data

Parameter Data.

sheets describe the General Test and Vehicle



fh;_

N

VEHIC MATIO

VEHICLE MANUFACTURER: Ford Motor Company

MARE/MODEL: Ford/Bronco VIN: lFHCUl4T4JUD7Q916

BODY STYLE: Multipurpose vehicle MODEL YEAR: i968

NHTSA NO.: ' COLOR: Black

ENGINE ﬁATA: TYPE: Inline CYLINDERS: 6 DISPLACEHEN?: 2.9 liter
TRANSMISSION DATA: _5 _SPEED, __X MANUAL, ____ AUTOMATIC, _____FWD, RWD, _X _4WD

DATE VEHICLE RECEIVED: 8/31/88 ODOMETER READING: 105

DEALER'S NAME AND ADDRESS:

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

REMARKS:

1. IS THE VEHICLE STOCK THROUGHOUT? No*

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

DATA FROM RTIFICATION LABEL ON LE DoOo c "B" POST:

VEHICLE MANUFACTURED BY: Ford Motor Company

DATE OF MANUFACTURE: 8/88

GVWR: 4200 LBS

GAWR: FRONT 2120 LBS., REAR 2399 LBS.

*The driver and front passenger seat side glazing was replaced with an
experimental bilayer type designed to help prevent occupant ejectioa through
side windows. The glazing inside surface was covered with a wmultlilayer
plastic sheet. The top edge of the glazing was strengthened with a molded
channel incorporating a small steel rod. The side edges of the glazing were
bonded to a molded T-shaped edge that moved up and down inside the modified
window channel, allowing full window function. During impact the plastic
acts as a stretchable barrier that prevents ejection while also limiting
head and neck loading.

'3-2
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DATA FROM "RECOMMENDED TIRE PRESSURE" LABEL ON DOQR, POST, GLOVEBOX, ETC, **
VEHICLE LOAD (UP TO CAPACITY): FRONT pei; REAR psi
RECOMMENDED TIRE SIZE: LOAD RANGE B. C. D

TIRES ON VEHICLE (MFR., LINE, SIZE): Uniroyal Tiger Paw P225/75R15
IS SPARE TIRE A "SPACE SAVER": No
IS SPARE TIRE STANDARD EQUIPMENT: Yes

VERICLE CAPACITY: TYPES OF SEATS: FRONT: Bucket
REAR: Bench

TYPE OF FRONT SEAT BACKS: NA

**NUMBER OF OCCUPANTS__ __FRONT ___ REAR ____ TOTAL
®+CARGO LOAD LBS. **TOTAL__________ LBS.
VE v EALE U ;
RIGHT FRONT - 867  lbs. RIGHT REAR 842 1bs.
LEFT FRONT 829 155. LEFT ésAR . 830 1bs.
TOTAL Fﬁonw WEIGHT 1696 1bs. (50.4% OF TOTAL VEHICLE WEIGHT)
TOTAL REAR WEIGHT 1672 1bs. (49.6% OF TOTAL VEHICLE WEICHT)

TOTAL DELIVERED WEIGHT 3368 1bs.
LCULATI FO A T _TES EIG

RCLW = RATED CARGO AND LUGGAGE WEIGHT

UDW = UNLOADED DELIVERED WEIGHT (3368 LES)

VCW = VEHICLE CAPACITY WEIGHT ( LBS)*

DSC = DESIGNATED SEATING CAPACITY ( )*

RCLW = 300 LBS*

TARGET TEST WEIGHT = UDW + RCLW ¢ (1 DUMMY X 164 LBS/DUMMY)

3368 + 300 + 167 LBS

TARGET TEST WEIGHT 3835 LBS .

*FOR MULTI PURPOSE VEHICLES, TRUCKS, AND BUSES A RATED CARGO AND LUGGAGE

WEIGHT OF 300 POUNDS WAS USED.
#4THE VEHICLE CONTAINED NO RECOH’;&?ED TIRE PRESSURE LABEL.



ST VEHICL ATION CONT'
; g ICLE W 8
-
RIGHT FRONT - 935 1bs. RIGHT REAR 998 1bs.
~ LEFT FRONT 309 1bs. LEFT REAR 979 1bs.
TOTAL FRONT WEIGHT 1844 lbs.  (48.3% OF TOTAL VEHICLE WEIGHT)
— TOTAL REAR WEIGHT. 1977 Ibs.  (51.7% OF TOTAL VEHICLE WEIGHT)
TOTAL TEST WEIGHT 3821 1bs.  ( 0.2% UNDER TARGET WEIGHT)
- WEIGHT OF BALLAST SECURED IN VEHICLE BEHIND EACH FRONT SEAT: 100 LBS.
COMPONENTS REMOVED TO MEET TARGET WEIGHT: None
u DIMENSIONS ES):
- DELIVERED ATTITUDE: LF '31.3 JRE 31.3 LR 31.1 JRR 30.9
PRE-TEST ATTITUDE:  LF 30.9 ;RF 31.0 ;LR 29.6 JRR  29.5
- POST-TEST ATTITUDE: LF 29.9 JRF 30.8 ~ LR 29.8 ;RR 30.1
( WHEELBASE:  94.2  INCHES
ce = 48.7  INCHES REARWARD OF FRONT WHEEL CENTERLINE
~ ' H : AND CRUSH_ ENSI0 :
OVERALL LENGTH OF TEST VEHICLE: PRE-TEST: L 1572.6 ;C 159.9 ;R 157.4
- | | POST-TEST: L 157.2 ;C 159.7 ;R 152.5
TOTAL CRUSH: L 0.4 ;C 0.z ;R -0.1
~



N

EST COND ON
TEST NUMBER: 880923
DATE OF TEST: 9/23/88 - TIME OF TEST: 1450
WIND VELOCITY: NA : HUMIDITY: Nﬁ
AMBIENT TEMPERATURE AT IMPACT AREA: 72°F
TEKPERATURE IN OCCUPANT COMPARTMENT: 72°F
DRIVER DUMMY TEMPERATURE: 70°F
SUBJECT VEHICLE DATA
ACTUAL  INTENDED

TEST WEIGHT (1bs.) 3821 3835

VEHICLE ORIENTATION (deg.) YAW* 45 45

VEHICLE ORIENTATION (deg.) ROLL** 30 30

VEHICLE VELOCITY (mph) ‘30 30
DUMMIES

) MIDDLE RT. FRONT LEFT REAR RT. REAR
DRIVER PASSENGER PASSENGER PASSENGER PASSENGER

TYPE: Part 572E
SERIAL NO: 192
INSTRUMENTATION:

HEAD ACCEL.: 3

NECK L.C.'C.: 6

CHEST ACCEL.: 3

PELVIS ACCEL.: 3

CHEST DISPLACEMENT 1

POTENTIOMETER:
RESTRAINT SYSTEM: Unrestrained

REMARKS:
*AS MEASURED CLOCKWISE FROM THE DIRECTION OF TRAVEL.

**AS5 MEASURED FROM THE HORIZONTAL.




—

No.

LOCATION

TEST NUMBER 880%23

VEHICLE DATA SUMMARY

POSITIVE NEGATIVE
DIRECTION DIRECTIO
MAX G MSEC MAX G MS

N
EC

3

CENTER OF QRAVITY
ACCELERATION (g)
LONGITUDINAL

LATERAL
VERTICAL
RESULTANT

18.
11.
13.

wooe
Ao O
bt oottt Pt
ENAT NN
~ =
FNIARS

s e
[SYR AR

CENTER OF GRAVITY
ANGULAR VELOCITY
ROLL {X-AXIS)
PITCH (Y-AXIS)
YAW (Z-AXIS)

80.
64.

Noo
[8
R R ARA
—
W
~
—_

P -
Qe

LEFT FRONT SUSPENSION
DISPLACEMENT (in)
VERTICAL

RIGHT FRONT SUSPENSION
DISPLACEMENT (in)
- VERTICAL

LEFT REAR SUSPENSION
DISPLACEMENT (in)
VERTICAL

RIGHT .REAR SUSPENSION
DISPLACEMENT (in)
VERTICAL

1. 4

PO

SITIVE DIRECTION

LONGITUDINAL:
LATERAL:
VERTICAL:
ROLL.:

PITCH:

YAW:
DISPLACEMENT:

Y See TEST ANOMALIES

FORWARD

LEFTWARD

UPWARD

TO RIGHT

NOSE DOWNWARD
COUNTER CLDCKWISE
QUTWARD

3-6

NEGATIVE DIRECTION

REARWARD
RIGHTWARD
DOWNWARD

TO LEFT
NOSE UPWARD
CLDCKWISE
INWARD
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230
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30
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210

268 0

180
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170
16 0
150
14 0.
130
120

110
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STADIA POLE LAYOUT AND NUMBERING SYSTEN
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.

STADIA POLE LOCATIONS

POLE NO, X _DISTANCE, FT, * " Y_DISTANCE. FT. ¢
1 34.0 -6.0
2 42.0 -6.0
3 50.0 -6.0
4 58.0 -6.0
5 66.0 -6.0
5 74.0 -6.0
7 82.0 -6.0
8 90.0 -6.0
9 98.0 -6.0

10 106.0 -6.0
11 34.0 8.0
12 42.0 8.0
13 50.0 8.0
14 58.0 8.0
15 66.0 8.0
16 74.0 8.0
17 82.0 8.0
18 90.0 8.0
19 98.0 8.0
20 106.0 8.0
21 58.0 18.0
22 66.0 18.0
23 4.0 18.0
24 82.0 18.0
25 90.0 18.0
26 98.0 18.0
27 106.0 18.0

*REFERENCE: +X: FORWARD FROM RELEASE BLOCK
+Y: LEFTWARD FROM CENTER RELEASE BLOCK
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*Reference:

+X
+Y
+Z

I SPE ER FORMATIO
CAMERA NO. X* (£t.) Y+ (ft.) Z® (ft.)
2 54.8 -297.0 3.6
3 122.6 -221.2 4.9
4 196.2 2.9 2.6
= Forward from release block .
= Leftward from center release block

Upward from ground level

3-11
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SECTION 4.
OCCUPANT INFORMATION



VISIBLE DUMMY CONTACT POINTS:

DRIVER. PASSENGER #192
Roof and left
Head side headliner __NA
Ches£ None NA
Abdomen None NA
Left k:ee Knee blocker _NA
Right knee Right door NA
D PENING;:
LEET RIGHT

Front NA NA
Rear - NA ' NA

SEAT MOVEMENT:

SEAT BACK FAILURE " SEAT SHIFT
Front . ‘None None
Rear NA NA

GLAZI DAMAGE:
T windshjeld was cracked upon impact.

H LE PAC ECTS:
The left and ont w w e

impact. The left riqht and rear windows were

shattered upon impact,

4-2



DUMMY DATA SUMMARY

TEST NUMBER 880723

DRIVER DUMMY

SN: 192
POSITIVE NEGATIVE
DIRECTION DIRECTION
MAX  MSEC MAX  MSEC
HEAD ACCELERATION (g)
LONGITUDINAL 9. 1 1.3 14.0 1.3
LATERAL 7.2 1.4 77.0 1.3
VERTICAL 8. 1 1.3 34.2 1.3
RESUL.TANT 83. 6 1.3 .
HIC 240. 0 FROM 2479 TO 2487 MSEC
NECK FORCE (lbs)
LONGITUDINAL 45. 0 1.3 14. 9 1.7
LATERAL - 26. b 1.3 204.8 1.3
VERTICAL 34.0 1.3 263. 1 1.3
NECK MOMENT (ft-1lbs) . ,
ABOUT LONGITUD. 13. 9 1.4 80. 4 1.3
ABOUT LATERAL 19.5 2.1 17.7 1.3
ABOUT VERTICAL 8.5 1.2 ——— —_——Y
CHEST ACCELERATION (g) :
LONGITUDINAL 57. 6 1.3 - 27.2 1.3
LATERAL 44. 6 1.3 116. 3 1.3
VERTICAL 25.8 1.3 v 34. 1 1.3 Y
RESULTANT 132.3 1.3 v
3 MSEC CLIP 6.1
CHEST DISPLACEMENT (in)
LONGITUDINAL 0.5 1.3 0.1 1.3
PELVIS ACCELERATION (g)
LONGITUDINAL 7.9 1.3 4.5 1.3
LATERAL 5 7 3.9 12. 4 1.3
VERTICAL 3.8 0.2 17.8 1.3
RESULTANT 20.7 1.3
POSITIVE DIRECTION NEGATIVE DIRECTION
LONGITUDINAL : FORWARD LONGITUDINAL: REARWARD
LATERAL: LEFTWARD LATERAL: RIGHTWARD
VERTICAL: UPWARD VERTICAL: DOWNWARD
FORCE: OUTWARD FORCE: INWARD

SEE APPEND D FOR NECK LOAD CELL POLARITIES

Y See TEST ANOMALIES
4-3
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DUMMY KINEMATIC SUMMARY

Driver Duamy

Upon the vehicle's impact with the ground, the driver duamy's head
struck the roof and the left head liner. The left arm impacted the left
window and left side door. The knees inpacted the knee blocker, and the
left léq llpaéted the left side door and the right leg impacted the left
leg. As the vehicle rolled onto its roof, the dummy's haead remained in
contact with the roof. The dunmy's left arm and the left leg remalned in
contact with the left side doo(. The vehicle came to rest on its roof. The

driver dummy was unrestrained.



DUMMY TEMPERATURE CONTROL AND POSITIONING

The vehicle ahd dupry were left inside the temperature controlled
building elght hours prior to the time the dumany was loaded Lnto the
vehicle, After the vehicle had been positioned on the rollover device it

was towed outside for launch.

One Part 572E dummy was Instrumented for this test. The dumny
lnstruneutatlon.conslsted of triaxial accelerometers in the head, chest, and
pelvis, a displacement potentiometer in the chest, and six (6) load cells in
the neck. Prior to seatlng the dummy, the driver's seat was posltioned in
the mid-adjustment notch of the seat track. The seat back angle was

adjustable. The driver dummy was unrestrained.

4=5



DUMMY IN-VEHICLE POSITION CORDING SHEE

HFR./“AKE/HODEL: Fofd Bronco
SEAT TYPE: Bench ADJUSTER TYPE; __ X Manual

_X Bucket Power
Split bench '

Non-adjustable
TECHNICTANS: -

BUCEET SEAT BACK TYPE: Non-ad justable 1. N. Kjnney
X _Adjustable reclining 2. B, Fishhauqh ]

POSITIONING DATE: 9/23/88 3.
AMBIENT TEMP. 12°F TIME: _0930 4.
DRIVER DUMMY $£192 TYPE _HIII PASSENGER DUMMY &NA
Head _19,8" o Head
Target_ 11° Target
Rnee__ 26.8" 0 B Knee
Joint__95° F Joint
Approx. "H" 9,7" Approx. "H"
Point_119° Point
Pelvis__23" Pelvis
Seatback_ 23" Seatback

MIDPOINT MIDPOINT

-l A -
A = §§ 2" —
B = Nﬂ
C = 12.9
D = NA
LEFT GLASS HEIGHT DOOR
11.1" GLASS
HEIGHT

LATERAL BAR ——7 "]

ADJUSTABLE ]

POINTER |
LEFT RIGHT
FRONT DRIVER PASSENGER FRONT
DOOR DUMMY DUNMY DOOR

h-A




DUMMY IN-VEHICLE POSITION RECORDING SHEET

DRIVER PASSENGER

192 ~_NA

; bH 189
= .\ 23.0
) 22.2

— cs 12.5
KDL 6.3

_ KOR 6.3
FL 16°

FR_ 16°

- ' DL 1.9
4 TDR 4.5

- TL 40”
TR 42°

DRIVER PASSENGER

- HR 7.9

HS 10,1
— AD 4.3
HD 6.2
HZ 4.8

ALL DISTANCE MEASUREMENTS ARE IN INCHES.
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Figura A-1. DPRE-TEST OVERALL FRONT VIEW

Fiqure A-? PRE-TEST OVERALL LEFT VIEW
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Figure A-3. PRE-TEST OVERALL REAR VIEW
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Figure A-4. PRE-TEST OVERALL RIGHT VIEW




Figqure A-6.

PRE-TEST DRIVER DUNMY -

VIEW 1
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FRE-TEST DRIVER DUMHY - VIEW 2

Figure A-7.

Figure A-8. PRE-TEST DRIVER DUMHY - VIEW 3




Figure A-9. PRE-TEST DRIVER DUMHY - VIEW 4

Figure A 10. PRE-TEST URIVER DUMMY - VIEW &




Figqure A-11. PRE-TEST DRIVER DOUMMY - VIEW &

—

Figore A-12. PRE-TEST LEFT FRONT SUSPENSION STRING POT. - VIEW |




" Figure A-13. PRE-TEST LEFT FRONT SUSPENSION STRING POT. - VIEW 2

Figures A-14. PRE-TEST RICHT FRONT SUSPENSION STRINC POT. - VIEW 1







Figurs A-18. PRE-TEST RIGHT REAR SUSPENSIOM STRING POT. - VIEW 1




Figqure A-20. FRE-TEST CYRO PLACEMENT VIEW
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Figure A-21. PRE-TEST FRONT CAMERA PLACEMENT VIEW

Fignre A-22. PRE-TEST REAR CAMERA AND INSTRUMENTATION PLACEHENT VIEW




= Figure A-23. POST-TEST OVERALL FRONT - VIEW 1
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Figure A-24. POST-TEST OVERALL FRONT - VIEW 2




= | Figure A-25. POST-TEST OVERALL LEFT - VIEW 1
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Figure A-26. POST-TEST OVERALL LEFT - VIEW 2
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Figure A-17. POST-TEST OVERALL REAR - VIEW 1

Figqure A-28. POST-TEST OVERALL REAR - VIEW 2




Figure A-29. POST-TEST OVERALL RIGHT - VIEW 1
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Figure A-10. PDST-TEST OVERALL RIGHT - VIEW 2




- VIEW 1,

CONTACT

TEST DUHMMY

il. POST

Fiqure A-

VIEW 2
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Figure A-312.




APPENDIX B
DATA PLOT PRESENTATION
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APPENDIX C
DUMMY CERTIFICATION



HYBRID III EXTERIOR DIMENSIONS

Duaay
Dimensional Spec Dimenslion
Symbol Description Dimension §/N: 192
A Sitting Height (Erect) 34.8 ¢ .2 34,7
B - Shoulder Pivot Height 20.2 ¢ .3 _20.3 .
C "H" -Point Height 3.4 ref. 3.4
D "H" Point Location from Back Line S.4 ref. 5.4
E Shoulder Pivot Location from Back Line 3.5 ¢ .2 3.2
F " Thigh Clearance 5.8 ¢ .3 9.2
G Back of Elbow to Wrist Pivot 11,72 ¢ .3 11.5
H Occiput to Z-Axis 1.7t 0 1.7
& Shoulder - Elbow Length 13.3 ¢ .3 13,1
J  Elbow Rest Helght 2.9t 4 _8.2
K Buttock Knee Length 23.3 ¢ .5 23.3
L Popliteal Height 17.4 ¢t .5 17.3
M Knee Pivot Height l?.4 .3 19.1
N Buttock Popliteal Length 18.3 ¢ .5 18,3
0 Chest Depth ‘ 8.7 ¢ .3 8,8
P Foot Length 10.2 ¢ .3 10,2
v ‘Shoulder Breadth 16.9 ¢+ .3 16.8
W Foot Breadth 3.9 ¢ .3 4.0
Y Chest Circumference 386.8 ¢ .6 38.4
A Waist Circumference 33.5 ¢ .6 33.3
AA Location for Measurement of Chest
Circumference ' 17.0 ¢ .1 12,0
BB Location for Measurement of Walst
Circumference 9.0 ¢ .1 9.9
NOTE: The "H" point is located 1.83 inches forward and 2.57 inches

down from the center of the pelvis angle reference hole.



APPENDIX D
MISCELLANEOUS TEST INFORMATION
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= SIGN CONVENTION
- Compression on barrier face load cells is positive.

Compression on femur load cells is positive.
Tension on seat belt load cells is positive.
Outward chest displacement is positive.
All accelerometers:
4 +X: FORWARD
o +Y: LEFTWARD
- +Z: UPWARD

Neck load cell:
+X FORCE: HEAD FORWARD
+Y FORCE: HEAD RIGHTWARD
_+Z FORCE: HEAD UPWARD (TENSION ON NECK)
+X MOMENT: RIGHT EAR TO RIGHT SHOULDER
) +Y MOMENT: HEAD ROTATING FORWARD
o +2 HOHENT: HEAD ROTATIONG LEFTWARD



Roof Helght:

IPMD VEHICLE DATA SHEET Page 1
Version 2 -- June-25, 1987
Filled Out By: _ Joe Linscott Dace: 9/15/88
Checked By: Burton/Chrystos Date: 10/5/88
VEHICLE DATA
Vehicle ID Code (7 characters): V88-219A
Vehicle Model Year (2 digits): 88
Vehicle Make (2 characters): 02
11 = American 02 = Ford 64 = Nissan
12 - Audi 40 - GMC 48 = Odyssey
53 = Batctroniecs 23 « Hounda 06 = Oldsmobile
27 - BMW 34 = Hyundai 14 = Peugeot
- 04 = Buick 41 - IH 05 = Plymouth
10 = Cadillac 42 = Isuzu 03 -~ Pontiac
35 = Champion 44 = Jeap 17 = Renaulc
36 = Checker 54 = Jet 30 =~ Saab
01 -~ Chevrolet 22 = Lectra 26 = Subaru
" 37 = Chinook 59 = Lectric 33 = Suzuki
‘21 = Chrysler 13 = Lincoln 16 = Toyota
29 - Comuta 18 = Mazda ‘31 = Triumph
15 = Datsun 28 = Mercedes . 56 = UM
38 = Delorean 09 = Mercury 08 = Volkswagen
07 ~ Dodge 25 = MG 20 = Volvo
58 = Eva 62 = Mitsubishi 60 = Winnebago
19 = Fiac 32 = NHTSA 24 = Yugo
- 99 = Other
Vehicle Model (2 characters = see appendix B): 21
Body Style (2 characters): OH
. 2C = 2Dr Coupe SW = Stationwagon
2S = 2Dr Sedan FU - Pickup Truck
3H = 3Dr Hatchback TR = Truck
4S = 4Dr Sedan VN = Van
SH = 5Dr Hatchback BU = Bus
OH = Other: Utility :
VIN Number (20 Characters): JFMCU14T4JUD70918 @ _
Odometer Reading: 105 Thousands of Miles: 0
Wheelbase: 94.2 (in) x 25.4 =: 2392.7  (mm)
Front Track: 56.5 (in) x 25.4 = 1435.1  (mm)
Rear Track: 57.0 (in) x 25.4 =: 1447.8 ey
- 68.4 (in) x 25.4 = 1737.4 oy



T

G.V.W.R.: 4200
Front G.A.W.R: 2120
Rear G.A.W.R: 2399

The following tire loadings are measured with

Curb Weight.

Weight on RF Tire: 899
Weight on LF Tire: 932
Weight on LR Tire:_ 1002

Weight on RR Tire: 976

Vehicle Test Weight: _ 3810

IPMD VEHICLE DATA SHEET Page 2
(1bs) x 4.45 =: 18690 )
(1bs) x 4.45 =: 9434 )
* (lbs) x 4.45 =: 10676 ()

vehicle at

Lateral and Longitudinal Center of Gravity Location

From Front Axle:

From Center Liqe: -0.4 -

Engine Displacement:_177.0

Engine Type (2 characters):
L3
va
V6 .
L5

Engine Location (1 character):

(1bs) x 4.45 =: 4001 ()
(1bs) x 4.45 =: 4147 (N)
(1bs) x 4.45 = 4459 (M)
(1bs) x 4.45 =: 4363 (V)
(1bs) x &.45 = 16954 (M)
(in) x 25.4.=: _1242.1 (mm)
(in) x 25.6 =: ~10.2 (mm)

(cu in) x 0.0164 =-: 2.90 (L)

-F = Front M - Mid

Engine Orientation (1 characte
L = Longitudinal

Transmision Type:
M - Manual

Drive Axle (1 character):

F = Froat
4 = Four Wheel Drive

. _Vé_
F4- 14
Fé L6
v8 RT = Rotary
OT - Other:
_E
R = Rear
r): _L
T = Transverse
M
A = Automatic
4

R = Rear

Vehicle Comments (30 characters):

Tested with driver,

pre-rollover.




IPMD_VEHICLE DATA SHEET

FRONT SUSPENSTON

Suspension Number (&4 digicts):

Front/Rear Flag (1 character):

Axle Type (1 character)
I = Independent

Suspension Type- (1 character):
' * A = Unequal A Arm

= Leaf

= Multiple Link

=~ Torque Arm

- Strut

= Other:

cCwnwo x

S = Solid

= Semi-Trailing Arm
- Twist

= 4 Link

3 Link

weEA

Spring Type (2 characters):
CO ~ Coil ‘
LL = Longitudinal Leaf
OT = Other:

CcO
TR = Torsion Bar
TL = Transverse Leaf

Brake Type (2 characters):
DI = Disk
DS = Duo-Servo Shoe
OT = Other:

LT = Leading-Trailing Shoe

DI

Suspension Modified
N = No

Suspension Modification

R = Raised

S = Stiffened

Q0 = Other

Y = Yes

|=

L = Lowered
W = Widened

R

Page 3



IPMD VEHICLE DATA SHEET Page &4

FRONT SUSPENSTON

Tire Manufacturer (10 characters):
Tire Size Code (10 characters):
Tire Comnstruction (2 characters):

BB -~ Bias Belted
BP = Bias Ply

Firestone

P205/75R15

SB
GP = Glass Belted Radial
SB = Steel Belted Radial

OT = Other:
Tire Rim Widch: | 5.5
Axle Heighe: 12.6
Tire Pressure: 35.0

(in) * 25.46 =: 139.7  (pp
(in) * 25.4 =; 320.0 (.

(psi) * 6.897 m:241.4 (1n,



IPMD VEHICLE DATA SHEET

REAR SUSPENSION

Suspension Number (4 digits):
Front/Rear Fl&g (1 character):

Axle Type (1 charactef)
I = Independent S = Solid

SuspenSLon Type (1 character):

e

A = Unequal A Arm T = Semi-Trailing Arm
L = Leaf W - Twist
M = Multiple Link 4 = 4 Link
Q = Torque Arm 3 - 3 Link
S = Strut
0 = Other:
Spring Type (2 characters):
CO = Coil T3 = Torsion Bar
LL = Longitudinal Leaf TL = Transverse Leaf
OT - Other:
Brake Type (2 characters): . ‘ ‘
DI = Disk - LT = Leading-Trailing Sho
DS = Duo-Servo Shoe
0T = Other:
Suspension Modified:
N = No Y = Yes
Suspension Modification:
R = Raised L = Lowered
S = Stiffened W = Widened

0 = Other

N =

LL

LT

Page 5
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IPMD VEHICLE DATA SHEET Page 6

REAR SUSPENSION

Tire Manufacturer (10 characters): Firestone
Tire Size Gode (10 characters): P205/75R15
Tire Cdnstmct:ion (2 characters): SB
‘ BB = Bias Belced GP = Glass Belted Radial

BP = Bias Ply S8 = Steel Belted Radial

OT = Other:
Tire Rim Width: 5.5 (in) * 25.4 =:_139.7 (mm)
Axle Height: 12,8 (in) * 25.4 «=:_325,1 (mm)
Tire Pressure: 35.0 (psi) * 6.897 ~=:241.4 (kpa)




Page 7
IPMD MEASURED DATA

C.G. Height:

Applied Resultant Resultant
Weight (1bs) Angle (deg) Lateral Movement {mv)-(in)
0 0.0 - 1.737
+100 ' -4.4 1.929
Y +200 . -9.3 2.360
0 : 0.0 1.788
-100 4.5 1.515
-200 | 9.2 L.149
0 ‘ 0.2 1.651
Calculatad C.G. Height (in): 28.6

Pitch Inertia:

Relative Motion

Run Period(sec) . *Amplitude (mv) Amplicude (mv)
by 4.49 o 230 © 401
2 4.49 225 ' 590
3 4.50 . .- 229 398
Pitch Inertia (fc-1b~s;c2): 1965.2°

Roll Inertia:

Distance between ramps (in): 47.2
Relative Motion
Run Period (sec *Amplitude (mv) Amplicude (mv)
1 2.74 187 419
2 2.74 182 418
3 2.74 183 421

Roll Inertia (fc-lb-sec2): 424.6




