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The following channel on the Sign Convention Sheet at the
end of Appendix D should read:

Neck Load Cells: +Y Force: Head Pushed Leftward

All neck load cell moments should be labeled lb-ft, instead
of lb-in, including:

Dummy Data Summary Sheet, page 4-4.
Plots, Appendix B
Driver Neck Moment About X Axis
Driver Neck Moment About Y Axis
Driver Neck Moment About Z Axis
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b LIST OF PHOTOGRAPHS
‘ Title _ Rigure
Yeu
PRE-TEST OVERALL FRONT VIEW A-1
PRE-TEST OVERALL LEFT VIEW A-2
- PRE-TEST OVERALL REAR VIEW A-3 :
PRE-TEST OVERALL RIGHT VIEW A-4
-— PRE-TEST DRIVER DUMMY - VIEW 1 A-5
PRE-TEST DRIVER DUMMY - VIEW 2 A-6
B PRE-TEST DRIVER DUMMY - VIEW 3 A-?
PRE-TEST DRIVER DUMMY - VIEW 4 A-8
PRE-TEST DRIVER DUMMY - VIEW 5 A-9
- PRE-TEST SEAT BELT SPOOL-OUT STRING POTENTIOMETER A-10
PRE-TEST LEFT FRONT SUSPENSION STRING POTENTIOMETER VIEW A-11
- PRE-TEST RIGHT FRONT SUSPENSION STRING POTENTIOMETER VIEW A-12
PRE-TEST LEFT REAR SUSPENSION STRING POTENTIOMETER VIEW A-13 '
— PRE-TEST RIGHT REAR SUSPENSION STRING POTENTIOMETER VIEW A-14
PRE-TEST ACCELEROMETER LOCATION VIEW A-15
. PRE-TEST GYRO PLACEMENT VIEW A-16
POST-TEST OVERALL FRONT VIEW A-17
POST-TEST OVERALL LEFT - VIEW 1 A-18
- POST-TEST OVERALL LEFT - VIEW 2 A-19
POST-TEST OVERALL REAR VIEW A-20
- POST-TEST OVERALL LEFT REAR VIEW A-121
POST-TEST OVERALL RIGHT VIEW A-22
- POST-TEST OVERALL RIGHT FRONT VIEW A-23
POST-TEST OVERALL RIGHT REAR VIEW A-24
_ POST-TEST DUMMY AND VEHICLE - VIEW 1 A-25
POST-TEST DUMMY AND VEHICLE - VIEW 2 A-126
POST-TEST DUMMY AND VEHICLE - VIEW 3 A-27
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SECTION 1.0
PURPOSE AND TEST PROCEDURE

This rollover crash test has the main objective to investigate both

vehicle and occupant dynamics during automobile rollover crashes.

This test was conducted by placing a 1989 Ford Bronco II on the NHTSA

rollover cart at an angle 30° above the horizontal, crabbing the rollover

cart 0°, towing the rollover cart to 30 mph, and releasing the test vehicle

p———

with 1ts roll axis perpendicular to the direction of rolover cart motjion.
The test vehicle <contained an {instrumented Part ©572E dummy with a

three-point unibelt restraint system. The vehlcle was orlented to first
R i R N, s x4 o a—
e T L

contact its right side.
B ———
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SECTION 2.0
SUMMARY OF ROLLOVER CRASH TEST

A 1989 Ford Bronco 11 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 aph. The device was
attached to the tow cable of the drive system and crabbed 0°. After the

vehicle had been released the device was brought to a stop with an auxiliary

brake system. After release the vehicle impacted the ground on its right

prea——— ]
side. The vehicle made {¥wo full rollsJand came to rest on its tires. The
Cag—

rollover c¢rash test was conducted by the Transportation Research Center of

Ohio 1n East Liberty, Ohio on November 13, 1989.

The Part 572E 50th percentile adult male anthropomorphic test device
(ATD) was placed in the driver's designated seating position according to

the seating procedure 1n FMVSS 208 Notice 45, The ATD was instrumented with
head, chest, and pelvis triaxial accelerometers, a six-axis neck load cell,
and a chest displacement potentiometer. The crash event was recorded by
thirty-five channels of data on one 1l4-track tape drive,. The analog data
was digitally sampled at 8000 samples per second. The data was digitally
filtered per SAE J211.

The crash event was filmed by si1x high-speed motion picture cameras
operating at approximately 500 frames per second and one real-time panning

motion picture camera.

Section 1 0 contains the purpose and test procedure. Section 2.0
contains a summary of the rollover crash test. Section 3.0 contains the
general test and vehicle parameter data. Section 4.0 contains the occupant
information. Appendix A contains the pre-test and post-test still
photographs. Appendix B contains the final data plots. Appendix C contains
the pre-test dummy calibrations. Appendix D contains the pre-test and
post-test IPMD vehicle data sheet.




TEST NUMBER 891113

ROLL CART DATA SUMMARY

POSITIVE NEGATIVE
DIRECTION DIRECTION
No. LOCATION MAX SEC MAX SEC
1 CENTER DF GRAVITY
ACCELERATION (g)
LONGTTUDINAL 3.7 2.3y 6.4 2.3
LATERAL 11. 0 2.3 7.7 2.3Y
VERTICAL 14.8 2.3y 10. 4 2.3Y
RESULTANT 16. 0 2.3Y
< PLATFORM DISPLACEMENT
{1n)
LEFT SIDE 23. 8 1.4 0.1 0.4
RIGHT SIDE 24. 5 0.9 0.1 0.4
VEHICLE/ROLL CART SEPARATION TIMES
UPPER SWITCH: O 8 SEC
LOWER SWITCH. 0.7 SEC

POSITIVE DIRECTION

LONGITUDINAL FORWARD
LATERAL LEFTWAR
VERTICAL UPWARD
DISPLACEMENT OUTWARD

Y Gee TEST ANOMALIES

NEGATIVE DIRECTION

LONGITUDINAL:

D LATERAL

VERTICAL:
DISPLACEMENT:

2-2

REARWARD
RIGHTWARD
DOWNWARD

INWARD
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FINAL RESTING PLACES OF PARTS AND CARS
‘— L
DESCRIPTION OF PART DISTANCE, FT* _DISTANCE, FT*
1989 Ford Bronco 11 105.2 10.6
Rear window rubber frame 8?.2 0.9

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

2-3
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VEHICLE INTERIQR MEASUREMENTS

DESCRIPTION PRE POST  DILEFF
Floor board to top of left "A" post 40.7 29.5 11,2
Floor board to top of right "A" post 40.8 31.5 9.3
Door s1ll to top of left "B" post 41.4 37.1 4.3
Door si1ll to top of right "B" post 41.4 37.2 4.2
Door sill to top of left door opening 43.6 35.0 8.6
Door sill to top of right door opening 43.8 34.4 9.4
Floor tunnel to windshield header 36.5 32.5 4.0
Floor tunnel to center of roof 40.2 33.0 1.2
Rear of floor tunnel to roof 44.2 33.8 10.4
Maximum width at "B" post 53.9 58.0 -4.1
Maximum width at "A" post 53.1 50.0 3.1
Maximum width at top of door opening 48.7 40.5 8.2

ALL MEASUREMENTS ARE IN INCHES

2-4
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VEHICLE HOOD EXTERIOR PROFILES
ZERO DISTANCE AT VEHICLE HOOD CENTERLINE*

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

Trailing edge of

cowl at centerline X 45.4 45,9 45.8 45,5 45,1 X
Trailing edge of

cowl ¢+ 12 incheg*** X 44 .7 45,2 45.6 44,8 44,2 X
Trailing edge of

cowl + 24 inches X 43.8 44.2 44.6 44.1 43.3 X
Trailing edge of

cowl + 36 ipches X 41.4 41.8 41.9 41,17 41.4 X
Trailing edge of

cowl + 48 inches X X X X X X X

T-TEST PROFI CE e

Trailing edge of

cowl at centerline X 43.9% 45.5 47,0 48 .4 46,0 X
Trailing edge of

cowl ¢+ 12 inches % 43,5 45,9 46,8 47.2 45,8 X
Trailing edge of

cowl + 24 inches X 43.4 44.9 46,2 46,0 45.1 X
Trailing edge of

cowl + 36 1nches X 41.0 42.8 43.9 44.4 44,0 .4
Trailing edge of
_.Cowl + 48 inches X X X X X X X

STATIC CRUSH (IN)

Trailing edge of

cowl at centerline X -1.5 -0.4 1.2 2.9 0.9 X
Trailing edge of

cowl + 12 inches p.4 -1.2 0.7 1.2 2.4 1.6 X
Trailing edge of

cowl + 24 inches 8 -0.4 0.7 1.6 1.9 1.8 A
Trailing edge of

cowl + 36 inches X 0.4 1.0 2,0 2.7 2.6 X
Trairling edge of
__Ccowl + 48 inches X X X X X X X

* Column readings are left to right from

left to right

on vehicle.

#* Reference plane is a horizontal plane at ground level.
*+*longutudinal distance from tralling edge of cowl at centerline forward

to measurement plane.
+ Static crush means vehicle structure is bowed upward.
- Static crush means vehicle structure is c¢rushed.
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VEHICLE ROOF EXTERIOR PROFILES
ZERO DISTANCE AT VEHICLE ROOF CENTERLINE*

LOCATION 20 10 0 10 20
PRE-TEST OFILE NCE IN INC

Longitudinal Center

of Gravity 65.6 65.9 65.9 65.8 65.1
Longitudinal Center

of Gravity + 12 jnches*** 65,8 65.9 65,9 66.5 66,2
Longitudinal Center

of Gravity ¢« 24 inches 66.4 66,1 65.9 65.3 66,1
Longitudinal Center

of Gravity + 36 jnches 66.9 66,1 66.0 65,3 65.8
Longitudinal Center

of Gravity + 48 inches 66.1 65,9 65.9 65,2 6.3
Longitudinal Center

of Gravity + 60 inches 64.8 65.1 65.1 65.1 65,1

T-TES FIL ANC c

Longitudinal Center

of Cravity 51.5 53.4 58.9 $9.5 55,7
Longitudinal Center

0f Gravity + 12 inches 52.0 54.0 56.1 51.9 59.9
Longitudinal Center

of Gravity ¢+ 24 inches 52.1 53.9 52.3 59,2 9.9
Longitudinal Center

of Gravity + 36 inches 52.4 54.5 57.2 59.5 9.5
Longitudinal Center

of Gravity + 48 jinches 51.6 4.4 57.2 59.7 58,9
Longitudinal Center

of Gravity + 6Q jnches 50,5 23,9 56.9 58.2 9.4

STATIC CRUSH (IN)

Longitudinal Center

of Gravity -14.1 -12.95 -1.0 -6.3 -9.4
Longitudinal Center
_of Gravity + 12 jnches -13.8 -11.9 -9.8 8.6 -6.3
Longitudinal Center

of Gravity + 24 inches ~14.3 -12.2 -8.6 -6.1 -6.2
Longitudinal Center

of Gravity + 36 inches -14.1 -11.6 -§.8 -5.8 -6.3
Longitudinal Center

of Gravity + 48 inches ~14.5 -11.5 -8.17 -5.5 -6.6
Longitudinal Center

of Gravity + 60 inches -14.3 -11,2 -8.2 -6.9 -5.2

* Column readings are left to right from left to right on vehicle.
** Reference plane is a horizontal plane at ground level.

*t+lLongitudinal distance from center of gravity rearward to measurement

plane.

+ Static crush means vehicle structure is bowed upward.
- Static crush means vehicle structure is crushed.

|




1yb11 03 3jay 8ie sbujpeaix uuniod

*PIEMINO PamOq ST 3IG}INIS 3T2TLGAA 3JEYJ SUER ® YSnid 273835 -
*PaYsSNIJ? ST 8IN3ONI}S B[ITGAA 3EU3 SURSW YSNID DTJELS +
-3n717283uU3D TERTIPNITHUO] A[2TYaA &Y} WOIJ S3UJET g4 pUR 03 [a7ieied Sy aueld 85U3I8Ia4 «w

*9[JTYSA UO IedJ 03 JUOII WOIZ

*s78aygm IUCIJ BTITUBA JO PIBMIESI SaysUY (°z§ pajedol ST L3vaeab jo 1a3ua)

X X X X X X o1 50 £E°0 1°0 S°0 X X X X 0° LT Jubtey atxy
X X X L0 L0 01 £E°1 L0 1°t S°1 6°2 6°1 6°2 8°Z 0z L°1E d0cQ PTH
X X L't 072 L7 £E'E BE . 4 S'S ¥l 69 ¢ LA 0°¢ X 1N & 4 zo0g 1addp
X X X X X X X 9°ST 0°%1 +&6°S1 X X X X X I°%9 1ybray jooy
(NI) HSAdD DILYLS
X X X X X X 1 61 E£°8Y T1I°81 6741 ¥ 81 X X X X 0°¢1 3yb1sy arxy
X X X S'91 8°ST 8°ST 6791 ©0°91 2791 9791 1°81 S'81 O 81 7 81 &°¢1 LTE i10cQ PIH
X X 0'0Z 9761 E£°02Z %707 %717 S°1TZ L°TZ S°%¥T 0°%Z + ¥7 8 ¥z 1°SC X 0" ¥¥ ac0g 1sddp
X X X X X X X B7LE T 9E L78E X X X X X Z2°¥9 1ubray jooy
(»+3IN¥Td 3ONIH3I3TY¥ KWOHJ SEHONI NI 3IONVISIO) IT1308d IS83L1-1504
X X X X X )4 T 81 8741 B8°LT 87¢eT 67101 X X X X 07 ¢dl jybray arxy
X X X g ST TI°'ST B°%T 9°ST E°ST 1°ST 1°ST Z2°S1 9°G1 1°ST +&°ST 6°91 TR § i0c(Q PTH
X X E BT 9747 9741 T74LT 9 (T 27°¢T T°¢T 1°dT T 41 Z7el 9°¢1 1 81 X 0°%¥ icog 1addn
X b 4 X X X X X £r¢Z T°TT 87 X X X X X A ) juybray jJooy
(»«3NVId FDONI¥3JIFd WOHI SERONI NI IONYISIQ) 3713044 1S31-3dd
%6 ¥8 e 09 BY gt ¥ 1 o Z1 e 9t 8t 09 Z¢  (NIYIHOIZH NOILVD0T1
+ALIAYED 20 HILNID TEYNIAALIONOT 3T10THIA IV 3ONVISIA 033Z
HSN¥D JOILY¥lS ONY S3ITIA0H8L ¥0IdILXT 3AIS 1337 J1DIHIA
. ry _ 1 yo i } J I i ] ! } ] 1 . wt

2-8




3yb1a 03 3jer sae sbuipesx wEnio)

ey

"pPIBMIRC PamOg ST 8IN1IN3S a7ITQ3A 1BYY SUESW GSHID ITIEYS -
*paysn1s ST 31In3J0NI3S AT3TUSA IEBY)} SURSW YSNID 3TIEIS +
-auil133juad Teutpnithuof 8T127YaAa 843 ROIJ SaQsuT g Pue 01 [27Teled ST AUEBTd 2JUBIBIBH e

*37JIU3A UO IBal 03} 3JUOIJ ®WOIJ

*ST38YM JVOIJ B7ITQRAA JO PIEAIEBAI SBYIUT 0°2S Ppaiesor sT A3t1aeab jo 18jua) o

X X X X X X 11 A ¢ 6°0 8°0 1°1 X X X X 0721 3ybrag at1xy
X X X s°0- ¢°0- S°0- T1°'1- &°2- ¢°T~- 9°0- ®°0- 1°1- T1°T1I- 1°t- Z2°1- L 1L 1003 PTH
X X S°tT §°1- 0"E- T1'¥- 9°§- 0"S- 6"%- 6£°6- +$°tE- T°Z~ 8'1- O0°7- X 0" %% loog zaddp
X X X X X X X 9°3I- £°1- ¥%¥°2- X X X X X 2°%9 3gbtay jJooy
(NI) HSQED) JILV¥1S
X X X X X X S8t 9°g1 g et 9°81 S°81 X X X X (I ¢ 3ybtay atxy
X X X S %I 1°+%% B"ET 8°E1 61 g°Z1 6" %1 FARE A [ A | S'tET 0" ¥1 9°91 L°T1E 2000 PTH
X X D91 ¥°S1 6°ET g 71 0°11 #7111 6°11 £E°11 S t1 [C g°'s1 ¥ 91 X 0" %Y agog Jeddp
X X X X X X X z 0 907 2702 X X X X X Z ¥9 iybray Jooy
T dNYTd FONIBIIZY WOHA SIHONI NI JIRYLSIG) 371308d 45S3L-150d
X X X X X X ¥y L1 ¥ Ll 6" ¢T gLl ¥ LT X X X X 0°¢1 3ybteay arxy
X X X 1°SI1 g%t ¥ ¥1 %1 6° %1 $°S1 S°61 0°'s1 £ §1 S°¥1 1°51 8791 i"TE 1000 PIH
X X A 0741 6791 £°91 997 ¥ 91 8°91 [N | 6 91 FAMF A g ¢t ¥ el X 0 ¥¥ JooQ aaddf
X X X X X X X g 12 [/ 9z X X X X X 2°%9 34b1ay Jooy
(»+3NV1d J2OH353338 KOHI SaHON:I NI IONVEGIG) 3711d0ad 1S3i-34dd
9¢ ¥e Fa 09 ¥ 9¢f ¥ 1 1] 21 ¥ St ¥ 09 i (NI} LHOI3H NOILYD01
»yALIAVED JdC H3ILINID TYNIQALIONDT JTSIHIA IV JIJNVISIO Q32
HSN¥D JILVYLIS QONY S3I11308d HOI¥3ILXI Z0IS LHOIHM ITIJIHIA
2 ) ) ) ] ' m. } ) } } }

2-9




0°0 0791 0°391 2078 INIONT J0 HIINIT 1ZX
00 . 78581 T 851t 43dWNE INO¥d 30 3AIS 1337 0L FIDIHIA J0 JO¥IdNS ¥vV3Y 0ZX
6°0 2°8S1 1°6S1 d34NHN8 INO¥d 30 30IS IHOIY OL JTIIHIA J0 JOVIANS HY3IY 81X
¥°t1 | S 4 S i1 dINITAYIH OL NWATO0ID ONI¥IILS J0 YILNID g1iX
$°0- 121 9°T1 1S0d ,¥, 0l NENT0D ONI¥33LS 30 d3LIN3ID L1X
1°2 868 0°186 B3INII TITHM ONIHIILS Ol JTDIHIA J0 FIIVIANS ¥V3IH 91X
S'0- 07811 S LIt J0IS 1337 - TIVMIYI3 CL JTDIHIA 20 JIVIHNS ¥Yv3Id SIX
1°1 6°S11 07211 32015 1HOIY - TIVMI¥IA 01 JTIIKIA J0 IJ2VIYNS ¥v¥3y ¥1X
£°0~ g°¥01 ST¥0T d2IS L3377 NO LSOd ,¥,, 40 RWOLLO8 OL JITJIHAA A0 JOVIYNS ¥v¥3IY £1X
20 9 %01 g %01 JdIS 1HOI¥ HNO 1S0d ¥, 40 wOlX08 01 JNOIHIA A0 3I2VIYNS ¥¥3Y I1X
1°0~ 6°E9 g'£9 4000 1337 30 3503F ONITIVHYL ¥3IM0T 01 ITDIHIA J0 IDVIYNS ¥VIY 11X m
1°¢ 0" %9 1°%9 4000 LHOId 40 J04d ONITIWEL ¥3IM0T OL ITOIHIA A0 JDOVIANS dHV3IY 01X LM
£°0 g§°t9 T1°%#9 40040 14371 40 Jo43 ONITIVYL ¥3d4d4dN 0L 3FTOIHIA A0 IOVIENS ¥vY3y X
8°0 B°E9 9 $9 4000 JLHODIY 30 3003 ONITIVHL d3d4dd0 01 I7T2IHIAA A0 IDVIYNS ¥¥3IY gX
£ 0 9°S0T 6 S01 40040 1237 40 I003 ONIOVIAT ¥3IKO0T COL FATJIHIA 30 IOVIENS HYIH LX |
z°0 0 901 27901 4000 LHOIY 40 J003 ONIAVET ¥3M0OT 01 JITOIHIA J0 FoVIYNS 8v¥3Y gx _
F | 6 ¥%¥0T1 0°901 ¥000 1437 40 3IDAT ONIAYIET ¥3d4N 01 JTOIHIA A0 IDVI¥NS 4¢3y SX
£ 1 17501 $°901 4000 ILHOIY 40 3043 ONIOWET ¥3d4dN OL 3TOIHIA 40 3JV¥IENS ¥¥3d ¥X _
0 ¥LTT 9°L11 TIYRIUIS 01 JTOIHIA J0 IDIVIYNS ¥v¥Iy £EX n
FAN 1 g'TET ST¥ET AD038 FNIONZ 30 INCH3 O1l 3FTOIHIA J0 JDOVIENS ¥Y3E X
S'0- 07091 S'6S1 ANITEILRID IV JTDIHIA J0 HIDIRNIT T¥LOL X
3414 LS3L-150d LS3L-3dd LN3RIANSYIW 20 IdAL ON
SIHINI NI SHNOISNIWIA
ETITIe® :HIGWON LS3L II o>uoig pao03 - 1dA0W/3AVYNW JTOIHIA
S0 S S R ) ] . } 1 b} ) ) } . | B




|FM

The following data channels recorded anomalous spikes between 0.0 an

A am

0.13 seconds.

summary.

Rollcart Center of Gravity X-axis accelerocemter, YCGXG2
Rollcart Center of Gravity Y-axis Accelerometer, YCGYG2
Roilcart Center of Gravity Z-axis Accelerometer, YCGZGZ

Rollcart Center of Gravity Resultant, YCGRG2, due to above,

The Driver

zero following the crash test event. The Driver Head Resultant, HEDRGI1,
b

dats ig not

my _ J T R, Y S ~n - a a = e [ R R Y | - - - A oa A
ine ddtd I1rom V.14 10 4.0 5€ELOLONDUS 15 lilClugwq U0 LwiE uUudbi

valid after 1.41 secondsg. due t

TEST ANOMALIES
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Head Z-axis Accelerometer, HEDZGl. data did not return to

a

[=)

ove .
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The

following

Parameter Data.

SECTION 3.0

GENERAL TEST AND VEHICLE PARAMETER DATA

data sheets describe the General

Test

and Vehicle




TEST VEHICLE INFORMATION

VEHICLE MANUFACTURER: Ford Motor Company

MAKE/MODEL: Ford/Bronco II VIN: 1FMCU12TXKUC02186 ‘
BODY STYLE: Truck MODEL YEAR: 1989

NHTSA NO.: NA COLOR: White

ENGINE DATA: TYPE: Inline CYLINDERS: 6 DISPLACEMENT: 2.9 liter
TRANSMISSTION DATA: _5 SPEED, _ X MANUAL, __ _AUTOMATIC, FWD, _X RWD, ___ 4WD
DATE VEHICLE RECEIVED: 10/25/89 ODOMETER READING: 58.7

DEALER'S NAME AND ADDRESS: Ricart Ford
4255 South Hamilton Road & Route 33
P.0. Box 27130
Columbus, OH 43227

ACCESSORIES:

POWER STEERING Yes AUTOMATIC TRANSMISSION No
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 No
RADIO No ANTI-SKID BRAKE Yes
CLOCK No REAR WINDOW DEFROSTER No
OTHER None

REMARKS ;.

1, I5 THE VEHICLE STOCK THROUGHOUT? Yes

2. DOES VEHICLE SHOW EVIDENCE OF PRIOR ACCIDENT HISTORY? Yes*

3. DOES VEHICLE SHOW ANY SIGNIFICANT CORROSION? No

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

ATA FROM C TION L _ON """

VEHICLE MANUFACTURED BY: Ford Motor Company
DATE OF MANUFACTURE: 5/89

GVWR: 4040 LBS

GAWR: FRONT 1940 LBS., REAR 2300 LBS.

*The passenger door is dented.
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EST VEHICLE IN MATIO !

DATA FROM_"RECOMMENDED TIRE PRESSURE' LABEL ON DOQR, PQOST, GLOVEBOX, ETC.

VEHICLE LOAD (UP TO CAPACITY): FRONT 35 psi; REAR 35 psi

RECOMMENDED TIRE SIZE: P205/75R15 LOAD RANGE__X B, G §]

TIRES ON VEHICLE (MFR., LINE, SIZE): Firestone P205/75R15
IS5 SPARE TIRE A "SPACE SAVER": No
IS SPARE TIRE STANDARD EQUIPMENT: Yes

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

TYPE OF FRONT SEAT BACKS: Adjustable

*NUMBER OF OCCUPANTS__2 FRONT REAR TOTAL

*2CARGO LOAD LBS. TOTAL LBS.

HWE T _OF TEST VEHICLE RECEIV FR DEALE W

RIGHT FRONT 859 1bs. RIGHT REAR 855 1bs.
LEFT FRONT 840 1lbs. LEFT REAR 886 1bs.
TOTAL FRONT WEIGHT 1699 1lbs. (49.4% OF TOTAL VEHICLE WEIGHT)
TOTAL REAR WEIGHT 1741 1lbs. (50.6X OF TOTAL VEHICLE WEIGHT)

TOTAL DELIVERED WEIGHT 3440 1bs.

AL I FO RG TEST WEIGHT:

RCLW = RATED CARGO AND LUGGAGE WEIGHT

UDW = UNLOADED DELIVERED WEIGHT (3440 LBS)
VCW = VEHICLE CAPACITY WEIGHT ¢ LBS)

DSC = DESIGNATED SEATING CAPACITY ( )

RCLW

"

VCW - 150 (DCS) = 300 LBS*

TARGET TEST WEIGHT UDW + RCLW + (1 DUMMY X 167 LBS/DUMMY)

n

It

3440 + 300 + 167 LBS

TARGET TEST WEIGHT

3907 LBS

* FOR MULTI-PURPOSE VEHICLES, TRUCKS, AND BUSES A RATED CARGO AND LUGGAGE
WEIGHT OF 300 POUNDS WAS USED.

**THE VEHICLE CONTAINED NO RECOMMENDED CARGO LOAD ON THE TIRE PRESSURE LABEL.
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TEST VEHIC NFORMATIO ONT'

WEIGHT OF TEST VEHICLE WITH REQUIRERD DUMMIES AND 307 LBS, QABQQ'

RIGHT FRONT 849 l1lbs. RIGHT REAR 1093

LEFT FRONT 883 lbs. LEFT REAR 1089

TOTAL FRONT WEIGHT 1732 1bs. (44.3X% OF TOTAL VEHICLE WEIGHT)

TOTAL REAR WEIGHT 2182 lbs. (55.7% OF TOTAL VEHICLE WEIGHT)

TOTAL TEST WEIGHT 3914 lbs. ( 0.2% OVER TARGET WEIGHT)

WEIGHT OF BALLAST SECURED IN VEHICLE TRUNK AREA: 300

COMPONENTS REMOVED TO MEET TARGET WEIGHT: None

VEHICLE ATTITUDE (ALL DIMENSIONS IN_INCHES):

DELIVERED ATTITUDE: LF 30.9 ;RF 31.0 ;LR 31.2 ;i RR

PRE-TEST ATTITUDE: LF 31.6 ;RE 31.6 ;LR 28.5 ;RR

POST-TEST ATTITUDE: LF 31.2 ;RE 27,1 ;LR 27.9 ; RR

WHEELBASE: 94.5 INCHES

CG = 52.0 INCHES REARWARD OF FRONT WHEEL CENTERLINE

VEHICLE REBOUND AND CRUSH (ALL DIMENSIONS _IN INCHES):

OVERALL LENGTH OF TEST VEHICLE: PRE-TEST: L 158.12 ;€ 159.5

POST-TEST: L 158.2 ;€ 160.0

TOTAL CRUSH: L 0.0 ; C -0.5

3-4
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TEST CONDITIONS

WIND VELOCITY: NA HUMIDITY: NA
AMBIENT TEMPERATURE AT IMPACT AREA: 70°F
TEMPERATURE IN OCCUPANT COMPARTMENT: 69°F

DRIVER DUMMY TEMPERATURE: 69°F

ACTUAL  INTENDER

TEST NUMBER: 891113 ' .
DATE OF TEST: 11/13/89 TIME OF TEST: 1359

VEHICLE TEST WEIGHT (lbs.) 3914 3907
VEHICLE ORIENTATION (deg.) YAW® 270 270
VEHICLE ORIENTATION (deg.) ROLL** 30 30

VEHICLE VELOCITY (mph) 30 30

DUMMIES

DRIVER

TYPE: Part 572E

SERIAL NO.: 245

INSTRUMENTATION: '
HEAD ACCEL.:
NECK L.C.'C.:
CHEST ACCEL.:
PELVIS ACCEL.:
CHEST DISPLACEMENT
POTENTIOMETER:

RESTRAINT SYSTEM: 3-point unibelt

Lo * IR VS - LA

RKS:

*AS MEASURED CLOCKWISE FROM THE DIRECTION OF TRAVEL,

**AS5 MEASURED FROM THE HORIZONTAL,

3-5




TEST NUMBER 891113

VEHICLE DATA SUMMARY

POSITIVE NEGATIVE
DIRECTION DIRECTION
No. LOCATION MAX  SEC MAX  SEC
1 CENTER OF GRAVITY
ACCELERATION (g)
LONGITUDINAL DG 4 4.2 24, 4 4.2
LATERAL. 22. 6 2.3 37. 9 4.2
VERTICAL 44. 9 4,2 15. 3 1.5
RESULTANT 4b & 4.2
2 CENTER OF GRAVITY
ROLL (X-AXIS) 449 4 1.4 86. & 4.3
PITCH (Y-AXIS) 159. 5 4,2 103.8 2.3
YAW (Z-AX1S) %8 0 4.2 79. 9 2.3
3 LEFT FRONT SUSPENSION
DISPLACEMENT (1n)
VERT1CAL 0 6 0.6 4. 0 1.6
4 RIGHT FRONT SUSPENSION
DISPLACEMENT (in)
VERTICAL 0 2 0.6 5.0 2.3
S LEFT KREAR SUSPENSION
DISPLACEMENT (in)
VERTICAL 0.4 2.8 10.9 2.0
& RIGHT REAR SUSPENSION
DISPLACEMENT {(1n)
VERT ICAL 05 1.7 11.0 4.3
7 SHOULDER BELT
DISPLACEMENT (1in)
DRIVER 08 1.4 24 1.7

POSITIVE DIRECTION

LO
LA
VE
RO
PI
YA
DI

NGITUDINAL FORWARD

TERAL LEFTWARD

RTICAL UPWARD

LL TO RIGHT

TCH NOSE DOWNWARD

W COUNTER CLOCKWISGE
SPLACEMENT OUTWARD

NEGATIVE DIRECTION

LONGITUDINAL: REARWARD
LATERAL RIGHTWARD
VERTICAL: DOWNWARD
ROLL: TO LEFT
PITCH NOSE UPWARD
YAW CLOCKWISE
DISPLACEMENT: INWARD




.
100 cn
9 O 190
3 0 180
v 17 0
6 00 16 0]
95 0 1503
4 O 14 0
30 130
e 0] ite d
1 0 11 4d

: 0

STADIA POLE LAYOUT AND NUMBERING SYSTEM
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STADIA POLE LOCATIONS

*REFERENCE: +¢X: FORWARD FROMH RE BLOCK

(23]

EAS

ELEA
+Y: LEFTWARD FROM CENTER RELEASE BLOCK

POLE NO. ¥ DISTANCE, FT, * Y _DISTANCE. FT. * l
1 34 0 8.0 l
2 42.0 8.0 l
3 50 0 8.0 l
4 58 0 8.0
5 66.0 8.0 l
6 74.0 8.0 l
? 82.0 8.0 l
8 90 0 8.0
9 98 0 8.0 l
10 106.0 8.0 .
1 34 0 -8.0 l
12 42 0 -8.0
13 50 0 -8.0 l
14 58 0 -8.0 l
15 66 0 -8.0 l
16 74 0 -8.0
17 82.0 -8.0 .
18 90.0 -8.0 I
19 98.0 -8.0 I
20 106 0 -8.0 l
21 58 0 -18.0
27 66 0 -18.0 .
23 74.0 -18.0 .
24 82 0 -18.0 I
Z5 50 0 ~18.0
26 98.0 -18.0 l
27 106.0 -18.0 I
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HIGH SPEED CAMERA INFORMATION

GROUND LEVEL .
CAMERA NO. Xt (ft.) Y+ (ft.) v (ft.)
3 107.6 420.8 5.0
4 107.6 195.0 5.1
5 240.8 81.9 3.8
6 221.2 0.4 2.5
*Reference:

+X

Forward from release block
+Y = Leftward from center release block

+Z

Upward from ground level

ONBOARD
CAMERA NO. Xt* (i1nch) Y** (inch) 2Z** (inch)
6 ~2.8 16.8 8.2
? -71.6 31.5 30.5

**Reference:

+X = Forward from dash panel
+Y = Leftward from the right door sill
*Z = Upward from the vehicle floor level
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SECTION 4.0

OCCUPANT INFORMATION




VISIBLE DUMMY CONTACT POINTS.

Head
Chest
Abdomen
Left knee

Right knee

DOOR OPENING;

Front

Rear

SEAT MOVEMENT:

Front

Rear

GLAZING DAMAGE:

DRIVER %245
Left B-pillar and roof

Chin and roof

NA

Lt., front door padding

NA

LEFT

Easy

NA

SEAT BACK FAILURE

None

NA

T entire wind e W

PASSENGER #NA

_NA

_NA

_NA

_NA

NA

RIGHT

_NA

_NA

SEAT SHIFT

_None

_NA

k

OTHER NOTABLE JMPACT EFFECTS,

The enti le and r

_were shattered upon jmpact,




M KINEMATIC

Priver Dummy

Upon the vehicle's impact with the ground, the driver dummy's head
struck the left B-pillar and roof continuously. As the vehicle rolled onto
its roof, the dummy's head remained in contact with the roof and the dummy's
upper torso remained near the left door. The vehicle came to rest on its
tires after two full rollovers, with the driver dummy's head resting against

the roof. The dummy was restrained with three-point unibelt,




—

DUMMY DATA SUMMARY

TEST NUMBER 891113

DRIVER DUMMY

SN, 192
POSITIVE NEGATIVE
DIRECTION DIRECTION
MAX 8EC MAX SEC
HEAD ACCELERATION (g2
LONGITUDINAL 19 5 1 4 24 7 14
LATERAL 57 b6 1 4 63. 2 1.4
VERTICAL 399 7 1 4y 128 O 1.4
RESULTANT 403 4 1 4y
HIC 36 MSEC 2139 8 FROM 1 399 TO 1, 401
NECK FORCES (1bs)
LONGITUDINAL 208 & 2 4 283 9 1.4
LATERAL 129 9 2 4 655 2 1.4
VERTICAL 20 & 14 215. 3 1.4
NECK MOMENT (ain-lbs)
ARBOUT LONG 222 6 1 4 1.7 4.4
ABDUT LATERAL 36 4 15 627 1.4
ABOUT WERTICAL 13 9 30 57 0 1.4
CHEST ACCLELERATION (g)
LONGITUDINAL 8 8 1 4 33. & 1.4
LATERAL 27 9 1 4 13. 3 1.5
VERTICAL 10 5 2 3 77.3 1.4
RESGULTANT 84 4 1 4
3 MSEC 5% 3 FROM 1.401 TO 1. 404
CHEST DISPLACEMENT (1n)
LONGITUDINAL O R 14 0.1 1.3
PELLVIS ACCELERATION (g)
LONGITUDINAL 18 8 1 4 i2. 8 1.4
LATERAL 14 5 e 3 i8. 8 1.5
VERTICAL Q“Q« 1 4 52. 3 1.4
RESULTANT o 4 1.4

POSITIVE DIRECTION
LONGITUDINAL FORWARD

LATERAL LEFTWARD
VERTICAL UPHWARD
FORCE QUTWARD

See APPENDIX D for neck load cell polarities

Y See TEST ANOMALIES

4=4

NEGATIVE DIRECTION

LONGITUDINAL: REARWARD
LATERAL RIGHTWARD
VERTICAL. DOWNWARD
FORCE: INWARD




TEMPERA 0 P

The vehicle and dummy were left inside the temperature controlled
burlding eight hours prior to the time the dummy was loaded into the
vehicle. After the vehicle had been positioned on the rollover device it

was towed outside for launch.

One Part 6572E dummy was instrumented for this test, The dumay
instrumentation consisted 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 seating the dummy, the driver's seat was positlioned in
the mid-adjustment notch of the seat track. The seat back angle was 26°.
The dummy was positioned 1n the seat using NHTSA's Notice #45 seating
procedure, The H-point location of the seat was obtalned by using the SAE
J826 H-point machine as specified in the Notice #45. The driver dummy was
restrained with three-point unibelt.




UMMY IN-VE E S E

MFR./MAKE/MODEL: _Ford Bronco II

SEAT TYPE: Bench ADJUSTER TYPE: X__Manual
X Buchet Power
Split bench Non-adjustable
TECHNICIANS:
BUCKET SEAT BACK TYPE- Non-adjustable 1. _B., Crabtree
X Adjustable reclining 2. _R, Braphaw
POSITIONING DATE: 11/13/89 3.
AMBIENT TEMP. 70°F TIME: _1359 4.
DRIVER DUMMY* # 245  TYPE:HIII PASSENGCER DUMMY* #_NA _ TYPE:
Head_19.5" Head
Target 12° Target
Knee_27.3" Knee
Joint__97° Joint
Approx. "H"__12.7" Approx. "H"
Point_121° Point
Pelvis__ 21° Pelvis
Seatback__ 26" Seatback
MIDPOINT MIDPOINT
A= _58.4" < A ]
B = _ NA 8 l
c = _13.2" N i "
D= _ NA F c o W/
| ',—""
=120 o\l
DOOR CLASS - T AN DOOR GLASS
HEIGHT = 0.2" Sy ad 2\ HEIGHT =
Bz RN Sl S
LATERAL BAR ; N '. TN
1a!? Lﬁ@}@%’- 4‘
ADJUSTABLE (CTT) “T)
POINTER !
LEFT RIGHT
FRONT DRIVER PASSENGER FRONT
DOOR DUMMY DUMMY DOOR

*Dummy measurements are referenced to top of striker bolt and all angles

are referenced to vertical. 4-6
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DUMMY IN-VEHICLE POSITION RECORDING SHEET

DRIVER PASSENGER
HH 20.2 NA
HW 25.9 NA
CcD 23.1 NA
CcS 10.5 NA
KDL 7.4 NA
KDR 6.9 NA
TA 22° NA
SA 26° NA
HA 19.6 NA
FL 12° NA
FR 12° NA
TDL 3.8 NA
TDR 4.0 NA
TL 37° NA
TR 40° NA
HZ 4.8 NA
HR 8. NA
HS 10.2 NA
AD 4.2 NA
HD 5.8 NA
KK 8.1 NA
AA 9.1 NA
Knee outer clevis to outer clevis:
Driver = 10.6 Passenger = NA
HH = Head to Windshield Header TDR = Tibia Dash Right
HW = Head to Windshield TL = Tibia Left
CD = Chest to Dash TR = Tibia Right
CS = Chest to Steering Wheel HZ = Head to Roof
KD = Knee to Dash HR = Head to Side Roof
TA = Torso Angle HS = Head to Side Window
SA = Seat Back Angle AD = Arm to Door
HA = Head to A-Pillar HD = Hip to Door
FI., = Femur Left KX = Knee to Knee
FR = Femur Right AA = Ankle to Ankle

TDL = Tibia Dash Left
Torso and seat back angles are relative to vertical.

Femur and tibla angles are relative to horizontal.
ALL DISTANCE MEASUREMENTS ARE IN INCHES.
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Figure A-1. PRE-TEST OVERALL FRONT VIEW
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Figure A-2. PRE-TEST OVERALL LEFT VIEW
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Figure A-3 PRE-TEST OVERALL REAR VIEW
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Figure A-4 PRF-TEST OVERALL RIGHT VIEW
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Figqure A-7 PRE-TEST DRIVER DUMMY - VIEW 3

Figure A-8 PRF-TEST DRIVER DUMMY - VIEW 4




Figure A-9 PRE-TEST DRIVER DUMMY - VIEW 5

Figure A-10. PRE-TFST SEAT BFLT SPOOL-OUT STRING POTENTIOMETER
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Figure A-11 PRE-TF3T LFFT FRONT SUSPENSION STRING POTENTIOMETER VIEW
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Fiqure A-12 PRF-TFST RIGHT FRONT SUSPENSION STRING POTENTIOMETER VIEW




Figure A-13 PRE-TEST LEFT REAR SUSPENSION STRING POTENTIOMETER VIEW

Fiqure A-14 PRE-TEST RIGHT REAR SUSFENSION STRING POTENTIOMETER VIEW
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Figure A 15

PRE-TEST ACCELEROMETER LOCATION VIEW

Figure A-16 PRE-TEST GYRO PLACEMENT VIEW
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Figure A-17. POST-TEST OVERALL FRONT VIEW

Figure A-18. POST-TEST OVERALL LEFT - VIEW 1
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Figure A-19 POST-TEST OVERALL LEFT - VIEW 2
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Figure A 20 POST-TEST OVERALL REAR VIEW
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Figure A 71 POST TFST OVERALL LEFT REAR VIEW
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Fiqure A 72 POST TEST OVERALL RIGHT VIEW
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Fiqure A-23 POST-TEST OVERALL RIGHT FRONT VIEW

Figure A-24 POST-TEST OVERALL RIGHT REAR VIEW




Figure A-25

POST-TEST DUMMY AND VEHICLE -

VIEW 1

Fiqure A-126

POST-TEST DUMMY AND VEHICLE -

VIEW 2




Fiqure A-27

POST-TEST DUMMY AND VEHICLE - VIEW 3




APPENDIX B

DATA PLOT PRESENTATION
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DUMMY CERTIFICATION




The dummy's head belonged to TRC, prior to this test and to the end of
the series, a NHTSA dummy head will be used, therefore, calibration was

necessary to apply before the November 13, 1989 test. )




——

TRANSPORTATION RESEARCH CENTER OF OHIO

HEAD DROF TEST

HYBRID IIT 06-Nov-89
SRL 192C3RHD S72E SN192 HEADR DRGP CAL 03
! | | J
! TEST FARAMETER | SPECIFICATION I TEST RESULTS ]
! ] | J
I TEMFERATURE I 66 - 78 DEG, F | 72,00 DEG., F !
] ! 1 |
IRELATIVE HUMIDITY | 104 - 70% i 48,00 % {
I ! | ]
IFPEAK RESULTANT ACCELERATIONI 225 - 275 6 I 246,359 G 1
1 ! | |
IFEAN LATERAL ACCELERATION | 15 G MAX ! -8.27 G ]
! ! | i
T8 ACCELERATION CURVE ! ! |
TUNIMODAL® i YES | YES !

e i e i i ek e e ke W S W B M R e e e i e AN N SHE W U R T e e et Ml ik A SR W W W e bl Wb A e A M Ty e W e LN M A W b ww A

UMMY COMFPONENT ,MEETS SPECIFICATIONS

TECHNICIAN.,%J_Mé __________
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APPENDIX D

MISCELLANEOUS TEST INFORMATION




PRE-TEST INERTIA PARAMETERS DATA

TN vewm T




P VE

Filled Out By: __B. Dotson Date:___10/31/689

Checked By: J, Chrstos Date: 11/16/89
VEHICLE DATA

Vehicle Make and Model (written out): _1 E 0

NHTSA ID Code (7 characters): _V89233 / Model Year (2 digits): _89
Vehicle Make (2 characters): _0Q2

11 - American 02 - Ford 64 = Nissan
12 = Audi 40 = GMC 48 = Odyssey
53 = Battronics 23 = Honda 06 = Oldsmobile
27 = BMW 34 = Hyundai 14 = Peugeot
04 = Buick 41 = IH 05 = Plymouth
10 = Cadillac 42 = Isuzu 03 = Pontiac
35 = Champion 44 = Jeep 1?7 = Repault
36 = Checker 54 = Jet 30 = Saabd
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 = Fiat 32 = NHTSA 24 = Yugo
99 = Other:
Vehicle Model (2 characters = see appendix B): _21
Body Style (2 characters): UT
2C = 2 Door Coupe SW = Stationwagon
25 = 2 Door Sedan PU = Pickup Truck
3H = 3 Door Hatchback TR = Truck
45 = 4 Door Sedan VN = Van
SH = 5 Door Hatchback BU = Bus
OH = Other: MP = Multipurpose
UT = Utility
VIN Number (20 characters): 1FMCUL2TXKUCQ2]86
Odometer Reading: 61.5 Thousands of Miles:_ 00,0615
Overall Length: 160.0 (in) x 25.4 = 4064 (nm)
Wheelbase: 94.1 (in) x 25.4 = 2388 (um)
Front Track: 57.3 (in) x 25.4 =: 1455 (nm)
Rear Track: 56.8 (1n) x 25.4 = 1443 (nm)
Roof Height: 67.0 (1n) x 25.4 =: 1792 (mnm)




1p VE LE DATA SHE

e G.V.W.R.: 40490 (1bs) x 4.45 =: 17978 - (N)
FRONT G.A.W.R.: 1940 (lbs) x 4.45 =: 8633 (N)
REAR G.A.W.R.: 2340 (lbs) x 4.45 =: 10413 (N)

The following tire loadings are measured with vehicle at Curb Weight.

- Weight on RF Tire:_ 878 (1bs) x 4.45 =:____ 3907 (N)
- Weight on LF Tire._ 887 (1bs) X 4.45 =: 3947 (N)
-~ Weight on LR Tire:_ 1071 (lbs) x 4.45 =: 4766 (N)
Weight on RR Tire:_1091 (lbs) x 4.45 =: 4855 (N)
— Vehicle Test Weight: 3927 (lbs) x 4.45 =: 17475 (N)
_ Latera}l and Longitudinal Center of Gravity Location.
From Front Axle: 51.7% (in) x 25.4 = 1314.4 (mm)
From Center Line: 0.08 (in) x 25.4 = 2.0 (nm)
- Engine Displacement: 177.0 (cu in) x 0.0164 =:_ 2,9 (L)
-~ Engine Type (2 characters):__ Vb
L3 F4 L4
— V4 Fé L6
_ Ve va RT = Rotary
N LS OT = Other:
Engine Location (1 character): F
- F = Front M = Mid R = Rear
Engine Orientation (1 character): L
- L = Longitudinal T = Transverse
Transmission Type: M
— M = Manual A = Automatic
Drive Axle (1 character): R
F = Front R = Rear 4 = Four Wheel Drive

Vehicle Comments (30 characters):_Pre rollover test,




'

A

FRONT SUSPENSION

Suspension Number (4 digits): F233

Front/Rear Flag (1 characte

Axle Type (1 character):
I = Independent S

r):

= Solid

Suspension Type (1 character):

A = Unequal A Arm

L = Leaf

M = Multiple Link
Q = Torgque Arm

§ = Strut

0 = Other:

LT I N |

Spring Type (2 characters):

CO = Coil
LL = Longitudinal Leaf
OT = Other:

TB
TL

Brake Type (2 characters):

DI = Disk
DS = Duo-Servo Shoe
OT = Qther:

LT

Suspension Modified (1 char
N = No Y =

Suspension Modification

R = Raised L =
S = Stiffened W =
0 = Other

acter):

Yes

Lowered
Widened

o

i #u

]

S J—
D S

N S—

Semi-Trailing Arm
Twist

4 Link

3 Link

Twin I Bean

-0

Torsion Bar
Transverse Leaf

U |} S
Leading-Traller Shoe




PMD V
FRONT _SUSPENSION

Tire Manufacturer (10 characters): Firestone
Tire Size Code (10 characters): 205/75R15
Tire Construction (2 characters): 5B

BB = Bias Belted GP = Glass Belted Radial

BP = Bias Ply SB = Steel Belted Radial

OT = Other:
Tire Rim width: 6.0 (in) X 25.4 =:__152.4 (mm)
Axle Hefight: 12.8 (in) X 25.4 =:__325.1 (am)

Tire

Pressure: 35.0 (psi) X 6.897 =:__ 241.4 (kpa)
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]

Suspension Number (4 digits): R233

1PMD VEHIGCLE DATA SHEET
REAR SUSPENSION

Front/Rear Flag (1 character):

Axie Type (1 character):

I

Independent S

= Solid

Suspension Type (1 character):

A

oMo X

Spring

co
LL
oT

Unequal A Arm
Leaf

Multiple Link
Torque Arm
Strut
Other:

L BV o |

Type (2 characters):

K

Co1l
Longitudinal Leaf
Other:

TB
TL

Brake Type (2 characters):

DI
DS
oT

i

Disk
Duo-Servo Shoe
Other:

LT

Suspension Modified (1 character):

N

No Y =

Suspension Modification

H

H

Raised L =
Stiffened W =
Other

Yes

Lowered
Widened

n

H

S S
- S

—_—

Semi-Tralling Arm
Twist

4 Link

3 Link

Twin I Beana

S ¥ PR

Torsion Bar
Transverse Leaf

SRS ¥y
Leading-Trajler Shoe




I

1PHMD VEH]CLE E
REAR SUSPENSION
Tire Manufacturer (10 characters): .. Flrestone .
Tire Size Code (10 characters): 205/75R15
Tire Construction (2 characters): 58
BB = Bias Belted GP = Glass Belted Radial
BP = Bias Ply SP = Steel Belted Radial
OT = Other:
Tire Rim Width: 6.0 (in) X 25.4 =: 152.4 (mm)
Axle Height: 12.7 (in) X 25.4 =: 322.6 (mm)
Tire Pressure: 35.0 (psi) X 6.897 =:_241.4 (kpa)




P ASUR

IPMD Calibration Check (no vehicle): ’
Applied Weiqht (lbs) Schaevitz Output (Volts)

0 0.115
+100 1,055
+200 1.964
0 0.114
-100 -0.827
-200 -1,740
0 0,115
C.G. HEIGHT: Resultant
Applied Weaght (lbs) Schaevitz Qutput (Volts) Lopgitudinal Movement (mv)
0 0,085 3,341
+100 0.84] 3,445
+200 1,613 3,579
0 0.096 3,350
-100 -0.672 3,212
-200 ~1.492 2.991
0 0,078 3,335
Calculated C.G. Height (im): 28,6888
Pitch Inertia: Relative Motion
Run Period (sec) *Amplitu v Amplitude (mv)
1 4,53 263 246
2 4,51 262 245
3 4.53 263 243

Pitch Inertia (ft. 1b. sec?): 2056.1690




Roll Inertia:

Distance between ramps (in)- 46.4

Run  PReriod (sec) *Amplitude (mv) dmplityde (mv)
1 2.67 232 193
2z _2.66 226 195
3 2.67 233 193

Roll Inertia (ft. lb. sec2): 414,117

Yaw Inertia:

Distance between ramps (in):___ 46.4

String Pot Offset from platform center (in): 76,

Run Period (sec) *Applitude (my) Relative Motion
1 2.41 137 156
2 2,40 122 140
3 2.49 132 151

Yaw Inertia (ft. lb. sec): 1965,328

.




POST-TEST INERTIA PARAMETERS DATA




IPMD VEHICLE DATA SHEET

Filled Out By: B, Dotson Date: 11/30/89

Checked By: J. Chrstos Date: 12/05/89
VEHICLE DATA

Vehicie Make and Model (written out): 1989 Ford Bronco II XL

NHTSA ID Code (7 characters): _V89232B _/ Model Year (2 diglits): _89

Vehicle Make (2 characters): _02

11 - American 02 - Ford 64 = Nissan
12 = Audi 40 = GMC 48 = QOdyssey
53 = Battronics 23 = Honda 06 = Oldsmobile
27 = BMW 34 = Hyundal 14 = Peugeot
04 = Bulck 41 = IH 05 = Plymouth
10 = Cadillac 42 = Isuzu 03 = Pontiac
35 = Champion 44 = Jeep 17 = Renault
36 = Checker 54 = Jet 30 = Saab
01 = Chevrolet 22 = Lectra 26 = Subaru
37 = Chinook 59 = Lectric 33 = Suzukl
21 = Chrysler 13 = Lincoln 16 = Toyota
29 = Conuta 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 = Fiat 32 = NHTSA 24 = Yugo
99 = Other:
Vehicle Model (2 characters = see appendix B): _99
Body Style (2 characters): uT
2C = 2 Door Coupe SW = Stationwagon
25 = 2 Door Sedan PU = Pickup Truck
3JH = 3 Door Hatchback TR = Truck
45 = 4 Door Sedan VN = Van
SH = S Door Hatchback BU = Bus
OH = Other: MP = Multipurpose
UT = Utility
VIN Number (20 characters): 1FMCU12TXKUC02186
Odometer Reading: 67.5 Thousands of Miles:___Q.0675
Overall Length: 160.0 {in) x 25.4 =: 4064 (am)
Wheelbase: 94.0 (in) x 25.4 =: 2388 (gm)
Front Track: 57,3 (in) x 25.4 =: 1455 (mm)
Rear Track: 6.8 (in) x 25.4 =: 1443 (mam)

Roof Helght: 63,0 (in) x 25.4 = 1660 (mm)




[

P VEHICL
G.V.W.R.: 4040 (lbs) x 4.45 =:__17978 - (N)
FRONT G.A.W.R.: 1940 (1bs) x 4.45 =: 8633 (N)
REAR G.A.VW.R.: 2340 (1bs) x 4.45 =:__ 10413 (N)

The following tire loadings are measured with vehicle at Curb Welght.

Weight on RF Tire:_1085 (1bs) x 4.45 =:___4828 (N)
Weight on LF Tire:_ 631 (1bs) X 4.45 = 2808 (N)
Weight on LR Tire: 1101 (lbs) x 4.45 =: 4899 (N)
Weight on RR Tire:_102) (lbs) x 4.45 =: 4543 (N)
Vehicle Test Weight: 3838 (lbs) x 4.45 = 17079 (N)
Lateral and Longitudinal Center of Gravity Location.
From Front Axle: 51.97 (in) x 25.4 =: 1320.0 (nm)
From Center Line: 2.77 (in) x 25.4 =: 0.4 (mm)
Engine Displacement: 177.0 (cu in) x 0.0164 =:__2.9 (L)
Engine Type (2 characters):_ V6
L3 F4 L4
V4 F6 L6
Ve V8 RT = Rotary
LS OT = QOther:
Engine Location (1 character): F
F = Front M = Mid R = Rear
Engine Qrientation (1 character): L
L = Longitudinal T = Transverse
Transmission Type: M
M = Manual A = Automatic
Drive Axle (1 character)- R
F = Front R = Rear 4 = Four Wheel Drive

Vehicle Comments (30 characters):_Post rollover test, Flat riaht reag

tire,




S

F—

Tire

Tire

Tire

Tire

Axle

Tire

1P VE D St
FRONT SUSPENSION
Manufacturer (10 characters): Firestone
Si1ze Code (10 characters)- P20S5/25R15
Construction (2 characters): sSB

BB = Bias Belted GP = Glass Belted Radial

BP = Bias Ply SB = Steel Belted Radial

OT = Qther:

Rim width: 6,0 {(in) X 25.4 =: 152. 4 (am)
Height: 12,8 (in) X 25.4 =: 3256.1 (ra)
Pressure: 35.0 (psi) X 6.897 =:___241.4 (kpa)




I1PMD VEHICLE DATA SHEET

REAR SUSPENSION

Suspension Number (4 digits): R233

Front/Rear Flag (1 characte

Axle Type (1 character):
1 = Independent S

Suspension Type (1 characte

= Unequal A Arm
= Leaf

Multiple Link
Torque Arm
Strut
Other-

L= B0 I » B S
non

[}

r):

= Solid

r):

w3

Spring Type (2 characters):

CO = Coil
LL = Longitudinal Leaf
0T = Other:

TB
TL

Brake Type (2 characters):

DI = Disk
DS = Duo-5ervo Shoe
OT = Qther:

LT

Suspension Modified (1 character):

N = No Y =

Suspension Modification

R = Raised L =
S = Stiffened W =
0 = Other

Yes

Lowered
Widened

womwon n

H

— R
—

SO S

Semi-Trailing Arm
Twist

4 Link

3 Link

Twin 1 Beam

S ¢ FE—

Torsion Bar
Transverse Leaf

LT
Leading-Trailer Shoe




—

Tire Manufacturer (10 characters):

m L.
1

+

P i T TP . R, A o T P e Y
1Ire olzeg Loye (U Llddldluels) ]

Tire Construction (2 characters):

Biras Belted
Blas Ply
Qther:

O W
-3 "0
nouwou

Tire Rim Width: 6,0

Axle Height: 10.4

Tire Pressure:

#

n

iii
Gliass Belited Radial I
Steel Belted Radial
(in) X 25.4 =:_ 152.4 (am)
(in) X 25.4 =: __264.2  (mm)
(psi) X 6.897 =: (kpa)




1PMD MEASURED DATA

IPMD Calibration Check (no vehicle): .

Applied Weifqht (lbs}) Schaevitz Qutput (Vaolts)
0 0.269
+100 1.200
+200 2.098
0 0.271
-100 -0.666
-200 -)1.583
0 0,269
C.G. HEIGHT: Resultant
Appiied Wejght (lbs) Schaevitz Qutpyt (Volts) Longjtudinal Movement (mv)
0 0,056 3.534
+100 0,230 3.640
+200 1.413 3.764
Q 0.066 3.5%4
=100 -0.592 3.476
-200 1,276 3.349
0 0,035 _3.48%
Calculated C.G. Height (in): 26.453
Pitch Inertia: Relative Motion
Rug Period (seg) *Ampljtude (mv) Amplitude (mv)
1 4,13 268 159
2 4.12 262 163
3 4.12 266 162

Pitch Inertia (ft. 1b. sec2):__1923.462




Rol

Yaw

IPMD MEASURED DATA

1 Inertia:

Distance between ramps (1in): 45.9

Run Period (sec) *Ampljtude (mv) Amplitude (mv)
1 2,50 230 166

2 —2e50 222 160

3 _2.50 222 R 133

Roll Inmertia (ft. lb. sec2): 403.053

Inertia:

Distance betwee ramps (in): 45,9

String Pot Offset from platform center (in): 6.0

Run Period (sec) *Ampl d v Applitude (mv)
1 2.39 118 47

2 2.39 132 44

3 2.39 136 49

Yaw Inertia (ft. lbh. sec?): 1334.547




€

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:
+X: FORWARD
+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
B +Z MOMENT: HEAD ROTATING LEFTWARD

we
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