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ERRATA (as of Nov 93)
Test Number 891116

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

Neck lLoad Cells: +Y Force: Head Pushed Leftward

2. All neck load cell moments should be labeled lb-ft, instead
of 1lb-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 2 Axis




N

(EQ;'

Report Prepared By:

NOTICE

The Tfansportation.Researcn Center of Ohio does not endorse or certify
products of manufacturers. The manufacturer's name appears solely to
identify the test article. The Transportation Research Center assuaes no
11ab111t} for the report or use thereof. It is responsible for the facts
and the accuracy of the data presented herein. This report does not

constitute a standard, speciflcation, or ragulation.

Mozl 4. bate L2/77 /82
N.A. “El-Habash -
Project Englneer

Report Approved By:

‘\J\_.&Qsﬂ\*} Date )&120,3‘1

J.C. Stultz
Chief Engineer Impact Laboratory

_\‘n:SLF PINIY nate 22/17/89

Shultis
HanUger Impact Laboratory

m M Date lo%/?/ﬁ
T.E. Elllot A
Project Manager




oot o8 09 or | oz 0 ot~ oy
[ A I | [ 3 [ | ] | I 4 3
— ¢ T v v T v vy vy reyw
002 ost ozt _ L av_ ° -
i voe e I,
I == (ze
) . - == snjaD) Hurpamapgns woyuanje 4
E = e s221dap mye)g ¢ so21dop d.
wanuatyeg (g€ ppe snisa) » E (rexs} SNNLVHAINIL
Jd. sndap uwayl) G/6 saudap ), I W INY 910 spantoima pk
(L) JUNLYHIJINGL - == L spwanny - €0°0 199 dlqnd Y
s I E T $23)3W e o EC 1 L EEIIT] gc suojjed v
| 133 Jpna St e 1 s €60 suwnb b
I*3 suopivd 970 s i == 1 P TR R swurd d
.w .:.:.__. 90’1 s 1 .E=,, 1 £ 4T0 sdno 2
[V] * s1) ° e y
". . - “..._._.u emw . s ..“ .-..“ EX q T 0t soaunopiny 20
u...m aou..:.o —.::c €00 . IR LI us - W = ‘I NI 91 sataul 3o i
: ' E - SR Sl soodsapquy  dsq
JINITI0A EETTTL - = = *Jtu LA S suoodseay dxy
suotuoys  {°{ uo) 3131w ' E I w JWNMTOA
qi spunod g swedopy ¥y = = S {11 0002)
%0, $35UN0  SE0'0 swesd 3 = L uo1 9113w 60 7 suojuoys
(Wiem] SEVIN - = = Oy swesdojly  ©yQ spunod L]
: (v 000 01 == d suivad 82 t22unho 20
. t - == B
92100 Sz s31wpy W S = - . (iom) LQyiy
Ju ©oiwosenbys  4'9  s13pPwoiy asenbs ¢y == oy FUTIY 10 sa1de
) sprekosenbs g s33)aw 3senbe M B = = LU R19wojy atenbx 9°¢ sajiw asenhs Ju
R} rnpugasvnhs g srPwHUIIAINnhs wd E W UK s13)2ur 21mnhs 90 spavk ssenhs P&
yauy I KU s1pw i 600 193] asenbs R}
1w 21w 90 . Faojouio|ty iy ’.n.l..ll.u = - Y SI9juniuga asrenle c9 sy asunhs M
pA spank 't LI ETET w g E T Vv
I LT B o spw . w E= Wy HPWoiy 9| CETT T
ul saoul $0 n..u.u..:m.:u... e mlm m.l Cw . s1ap 60 - n—...-nx —.h
ug sauy  $0°0 rPWII ww == s s1atamnnas s 193] "
HLUNT') v E = ws spPPUmY ¢ sanf.u ul
Ioqulg purgey Aq Gfingy meuynaCuasg poquls = . ILLONT]
FUNSEIN MDY U0 (g L pmger G splagnpy wony neg wagm pepuig
it ledall ULLULLL AL 4 S2ANSEI Y IR 0) suotsIaaunsy mutxonidy
i SYOLIVI NOISUYIANOD DIILIN

-
—
[ &Y

e G L L T R & N T S T S S T S



saction

1.0

2.0

3.0°

4.0.
APPENDIX A
APPENDIX B
APPENDIX C

TABLE OF CONTENTS
Descrimtion

PURPOSE AND TEST SUMMARY

SUMMARY OF ROLLOVER CRASH TEST

GENERAL TEST AND VEHICLE PARAMETER DATA
OCCUPANT INFORMATION

PHOTOGRAPHS

DATA PLOT PRESENTATION

MISCELLANEOUS TEST INFORMATION



(s

Title

" PRE-TEST
PRE-TEST"

PRE-TEST
PRE-TEST
PRE-TEST
PRE-TEST
PRE-TEST
PRE-TEST
PRE-TEST
PRE-TEST
PRE-TEST
PRE-TEST

OVERALL FRONT VIEW

OVERALL LEFT VIEW

OVERALL REAR VIEW

OVERALP RIGHT VIEW

DRIVER DUMMY - VIEW 1

DRIVER DUMMY - VIEW 2

LEFT FRONT SUSPENSION STRING POTENTIOMETER VIEW
RIGHT FRONT SUSPENSION STRING POTENTIOMETER VIEW
LEFT REAR SUSPENSION STRING POTENTIOMETER VIEW
RIGHT REAR SUSPENSION STRING POTENTIOMETER VIEW
VEHICLE INSTRUMENTATION AND BALLAST LOCATION
GYRO PLACEMENT VIEW

POST-TEST OVERALL FRONT VIEW
POST-TEST OVERALL LEFT VIEW

POST-TEST

OVERALL REAR - VIEW 1

POST-TEST OVERALL REAR - VIEW 2

POST-TEST

OVERALL RIGHT - VIEW 1

POST-TEST OVERALL RIGHT - VIEW 2

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

DUMMY AND VEHICLE - VIEW 1
DUMMY AND VEHICLE - VIEW 2
DUMMY AND VEHICLE - VIEW 3
DUMMY AND VEHICLE - VIEW 4
DUMMY AND VEHICLE - VIEW §

i1

A-?
A-8
A-9
A-10
A-11

A-12

A-13
A-14
A-15
A-16
A-17
A-18
A-19
A-20
A-21
A-22
A-23



-

b

7

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 Nissan Pick-up Truck on the
NHTSA rollover cart at an angle 30° above the horizontal, crabbing the
rollover cart 0°, towing the rollover cart and releasing the test
335?:?:‘3??3'7?2 roll axis perpendicular to the direction of the rollover
cért motion. The, test vehicle contained an instrumented Part S572E dunay

with a three-point unibelt restraint systenm. The vehicle was oriented to
e — )

¥

first contact its right side.
N
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SE ON_ 2.
SUMMARY OF ROLLOVER CRASH TEST
A 1989 Nissan pick-up truck qontaininq one Part 572E instrumented test
dupmy was placed upon the roilover test device at 30 degrees above the
norizontal and was released when the device had reached 30 mph. The device
s e t—
was attached to the tow cable of the drive system. After the vthcle 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 side.

The vehicle made one full roll and came to rest on its tlres. The rollover

crash test was conducted by the Transportation Research Center of Ohio in

East Liberty, Ohio on Noveamber 16, 1989.

The Part S572E SO0th percentile adult male anthropomorphic test device
(ATD) was placed 4n the drvier's designated seating posltlon.accordlng to

the seating procedure in FMVSS 208 Notice 45. The ATD was 1n§truaented'w1th
head, cheét, and pelvis traixial accelerometers, a3 six-axis neck load cell,
and a chest displacement potentioneter. The crash event was recorded by
thirty-four channels.of data on one l4-track taﬁe,drlva. The analog data
was digitally sampled at 8000 samples per se;ond. The data was digitally

filtered per SAE J211.

The crash event was filmed by six hlgh-speed motion plcture cameras
operating at approximately 500 framas per second and ome real-time pannlng

motion plcture 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
inforaation. Appendix A contains the pre-test and post-test still
photographs. Appendix B contalns the final data plots. Appendix C contalns
the pre-test and post-test IPMD vehicle data sheet. v
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N TEST NUMBER 891116

L

‘ s

ROLL CART DATA SUMMARY

) - PDSITIVE , NEGATIVE
: . . DIRECTION DIRECTION
Nao. LOCATION MAX °~ SEC MAX SEC
1 CENTER OF GRAVITY
ACCELERATION (g) .
—_ LONGITUDINAL 3.2 0.9 4.7 1.0
LATERAL 4 2 0.5 7.8 1.6
VERTICAL 6.2 1.7 4.8 i.8
~ RESULTANT 8.0 16
2 PLATFORM DISPLACEMENT
_ {in} ’
- LEFT SIDE e3. 8 3.2 0.1 0.5
RIGHT SIDE 24.7 1.0 0.1 0.5

VEHICLE/ROLL CART SEPARATION TIMES:

UPPER SWITCH: 0.7 SEC
LOWER SWITCH: 0.7 SEC
(:f POSITIVE DIRECTION 7 NEGATIVE DIRECTION
LONGITUDINAL:  FORWARD - o LONGITUDINAL: REARWARD
- LATERAL: LEFTWARD LATERAL: RIGHTWARD
VERTICAL: UPWARD - VERTICAL: DOWNWARD
DISPLACEMENT:  OUTWARD DISPLACEMENT: INWARD

See TEST ANDMALIES FOR INFORMATION RELATIVE TO ALL OF THE ABOVE DATA CHANNELS.



- FINAL RESTING PLACES OF PARTS AND CARS

DESCRIPTION OF PART X, ETe X. FT*
1989 Nissan pick-up truck 137.3 6.2
Rear window rubber frame 58.9 0.0

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



DESCRIPTION

VEHICLE INTERIO EAS ENT

Floor board to top of left "A" post

Floor board to top of rignt "a" post

Door sill to top of left "g" post

Door sill to top of right "B" post

Door siil to top of left door opening
Door sill tea top of right door opening

Floor- tunnel to windshield header

Floor tunnel to center of roof

Rear of floor tunnel

Maximum width at
Maxinum width at
Maximum width at

ALL MEASUREMENTS

"B"
"A "
top

ARE

to roof
post
post

of door opening

IN INCHES

ERE

39.9
40.0
41.1
41.8
42.6
42.0
36.0
38.8
41.8
64.4
61.2
46.9

POST DIEF
27.1 12.8
32.0 8.0
33.1 8.0
35.2 6.6
30.5 12.1
34.0 8.0
23.8 12.2
23.8 15.0
29.1 12.7
54.0 1004
53.0 8.2
“47.0 -0.1
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VEHICLE HOOD EXTERIOR PROFILES
ZERO DISTANCE AT VEHICLE HOOD CENTERLINE*

LOCATION iy 30 20 10 0 10 20 30

PRE-TEST PROFILE (DISTANCE [N INCHES FROM REFERENCE PLANEe®)

Trailing edge of

—cowl at centerline X 41.6 41.9 42.2 41.6 41.2 X
Trailing edge of ’

_cowl + 12 jnches#** X
Trailling edge of

39.9 40.5 40,9 40.3 39.8 X

—cowl + 24 inches X 37.9 38.4 38,6 38.2 32.5 X
Trailing edge of '
—£ow]l ¢+ 36 inches X X X X X X X
Trailing edge of
—Cowl ¢ 48 inches X X X X X X X
- . . I t ]
Trailing edge of
cowl]l at centerline X -41.4 42.2 42.2 42.0 41.4 X
Trailing edge of
cowl ¢ 12 fnches X 40.0 40.5 40,5 40. 4 40.0 X
Trailing edge of
COwW] + 24 jpches X 38.2 38.5 38.8 38.0 32.8 X
Trailing edge of
cowl ¢ 36 inches X X X X X X X
Trailing edge of
cowl ¢ 48 fnches X X X X X £ X

Tralling edge of -

cowl at centerliline X -0.2 0.3 0.0 0.4 0.2 X
Trailing edge of
—cow] + 12 inches X 0.1 0.0 -0.4 0.1 0,2 X
Trailing edge of

cow] ¢+ 24 inches X 0.3 0.1 0.2 =-0.2 0.3 X
Trailing edge of

cow] ¢+ 36 fnches X X X X X X X
Tralling edge of
—Ccowl » 48 incheg X X X X X X X

& Column readings are left to right froa lsft to right oa vehicle.

#* Reference plane is a horizontal plane at ground level.

s#*slongutudinal distance from trailing edge of cowl at centerline forward
to measurement plana.

+ Static crush means vebicle structure is bowved upward.

Staglc crush means vehicle structure Lg crushed.
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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**)

Longitudinal Center

of Gravity - 12 inches $59.4 60.1 0.1 9.9 58.9
Longitudinal Center

of Gravity 60.4 0.9 61,1 60,9 60.1
Longitudinal Center A

of Gravity ¢ 12 inches 60.9 61,2 61.0 61.0 60,3
Longitudinal Center

of Gravity ¢+ 24 inches )4 X X X X
Longitudinal Center

of Gravity *+ 36 inches X X X X X
Longitudinal Center

of Gravity » 48 jinches X X X X X

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

Longitudinal Center

of Gravity - 12 fnches 45.5 46.0 46,9 48,2 49.8
Longitudinal Center : '

of Gravity 47.5 0.0 $0.5 $1.0 52.5
Longitudinal Center

Qf Gravity + 24 inches 47.5 50,2 51,0 2.2 53.8
Longitudinal Center

of Gravity ¢+ 36 inches _X X X X X
Longitudinal Center ’ '

of Gravity ¢+ 48 inches X X X X X
Longitudinal Center

of Gravity + 60 jnches X X X X X

STATIC_CRUSH (IN)

Longitudinal Center

of Cravity -12 inches -13.9 -14.1 -13.2 =11.7 -9.1
Longitudinal Center

of CGravity -12.9 -10.9 -10.6 -9.9 -7.6
Longitudinal Center

of Gravity ¢ 12 inches -13.4 -11.0 -10.0 -8.8 -6,5
Longitudinal Center

0 ayv s 24 es X X X X X
Longitudinal Center

of Gravity + 36 inches X X X X X
Longitudinal Ceater

f Grav * es X X X X X

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

tttlongitudinal distance from center of gravity rearward to measurement

plane.

¢+ Static crush means vehicle structure is bowed upward.

- Statfic crush means vehicle structure is crushed.
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IEST ANOMALIES

The following data chaannels -contalns am anomalous noise dgpikes between
0 and 0.4 seconds. Only the data from 0.41 to 4.8 seconds is included on
the data summary.

- VCGXG2, Roll Cart Center of Gravity X-axis Accelerometer

VCCYG2, Roll €art Center of Gravity Y-axis Accelerometer

VCGZG2, Roll Cart Center of Gravity Z-axis Accelerometer

RCPDL, Roll Cart Left Cylinder Displacement

RCPDR, Roll Cart Right Cylinder Displacement

‘OTHI, Vehicle/Raoll Cart Separation Time - Upper Switch

OTH2, Vehicle/Roll Cart Separation Time - Lower Switch

2-11
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SECTION 3.0

GENERAL TEST AND VEHICLE PARAMETER DATA

foliowing data sheets describe: the Gen&ral

Paraneter Data.

Test

and Vehicle



TEST VEHICLE INFORMATION

VEHICLE MANUFACTURER: Nissan Motor Coapany, Ltd.

HAKE)HODEL: Nissan/Pickup VIN: 1N6ND11SSKC405284

BODY ST*LB: Truck MODEL YEAR: 1989

NHTSA NO.: NA . COLOR: Charcoal

ENGINE DATA: TYPE: Inline CYLINDERS: 4 DISPLACEMENT: 2.4 liter
TRANSMISSION DATA: _S__SPEED, _X MANUAL, —__AUTONATIC, FWD, _X_ RWD, AWD
DATE VEHICLE hBCEIVED: 10/30/89 ODOMETER READING: 53

'DEALER'S NAME AND ADDRESS: Nissaa North
8645 North High Street
Coluabus, Ohio .

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

REMARRS: -

1. 1S 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: OK

DAIA_ERQH_EERI1E1£AI19ﬂ_LAEEL_QE_LEEI_HQQR_EASE_QB_:B:_EQSIL
VEHICLE MANUFACTURED BY: Nissan Motor Company Ltd.

DATE OF MANUFACTURE: 8/89

GVWR: 4400 LBS

GAWR: FRONT 2200 LBS., REAR 12544 LBS.



TEST VEHICLE INFORMATI ¢ '

DATA_FROM "BECOHMENDEQ TIRE PRESSURE" LABEL ON _DOOR, POST. GLOVEBOX, ETC.

VEHICLE LOAD (UP TO CAPACITY): FRONT 26 psi; REAR 35 psi

RECOMMENDED TIRE SIZE: P195/75R14 LOAD RANGE B. C. D

TIRES ON VEHICLE (MFR., LINE, SIZE): Firestome WR12 P195/7SR14
1S SPARE TIRE A "SPACE SAVER": Yes
1S SPARE TIRE STANDARD EQUIPMENT: Yes

VEHICLE CAPACITY: TYPES OF SEATS: FRONT: Bench, Manual adjustable

REAR: NA
*ANUMBER OF OCCUPANTS____FRONT ___REAR ___TOTAL
*+CARGO LOAD L8S.  TOTAL__________LBS.
IGHT O v ED_Fj :
RIGHT FRONT ' 780 1bs. RIGHT REAR 580 1bs.
LEFT FRONT 760 1bs. . LEFT REAR 570 1bs.
TOTAL FRONT WEIGHT 1540 Ibs. (57.2% OF TOTAL VEHICLE WEIGHT)
TOTAL REAR WELGHT 1150 1bs. (42.8% OF TOTAL VEHICLE WEIGHT)

TOTAL DELIVERED WEIGHT 2690 1bs.
0 WELG

RCLW RATED CARGO AND LUGGAGE WEIGHT

UDW = UNLOADED DELIVERED WEIGHT (2690 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/DUMNY)

2690 ¢+ 300 « 167 LBS

TARGET TEST WEIGHT 3157 LBS

* FOR MULTI-PURPQSE VEHICLES, TRUCKS, AND BUSES A RATED CARGO AND LUGGAGE
WEIGHT OF 300 POUNDS WAS USED.
*4THE VEHICLE CONTAINED NO RECOMMENDED CARGO LOAD ON THE TIRE PRESSURE LABEL.

3-3



TEST VEHICLE INFORMATION CONT'D
ELC VEHICLE W Dy A
RIGHT FRONT 793 1bs. RIGHT REAR 782
LEFT FRONT 802 1bs. LEFT REAR 777
TOTAL FRONT WEIGHT - 1595 1bs.  (50.6% OF TOTAL VEMTCLE WEIGHT)
TOTAL REAR WEIGHT 1559 1bs.  (49.4% OF TOTAL VEHICLE WEIGHT)
TOTAL TEST WEIGHT 3154 1bs.  ( 0.1X UNDER TARGET WEIGHT) '
WEIGHT OF BALLAST SECURED IN VEHICLE TRUNK AREA: 100 LBS:
COMPONENTS REMOVED TO MEET TARGET WEIGHT None
I MENSI( y :
DELIVERED ATTITUDE: LF 30.3 JRF 30.1 LR 31.4 ;RR
PRE-TEST ATTITUDE:  LF 28.8 - ;RF- 26.1 :;LR 29.0 sRR
POST-TEST ATTITUDE: LF 28.6 ;RF 28.0 AR 29.6 ;RR
WHEELBASE: 104.5  INCHES
C6 = 51.7 INCHES REARWARD OF FRONT WHEEL CENTERLINE
CLE REBOUND AND CRUSH (ALL DIMENSION
OVERALL -LENGTH OF TEST VEHICLE: PRE-TEST: L 173.2 ;C 174.6
POST-TEST: L 173.2 ;C 175.2
TOTAL CRUSH: L 0.0 ;C =-0.6

1bs.

ibs.

31.0

28.7

27.5
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LOCATION

PRE-TEST VEHICLE INSTRUMENTATION

11.

Figure A

AND BALLAST

PRE-TEST GYRO PLACEMENT VIEW

Figure A-12.




Figure A-14. PRE-TEST OVERALL LEFT VIEW
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re A-16. FPOST-TEST OVERALL REAR =~ VIEW 2




(‘_'* y Figure A-17. POST-TEST OVERALL RIGHT - VIEW 1
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Figure A-18. POST-TEST OVERALL RIGHT - VIEW 1
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(: Flgure A-19. POST-TEST DUMHY AND VEHICLE - VIEW 1

Figure A-20. POST-TEST DUMMY AND VEHICLE - VIEW 2




(:r' Figure A-21. POST-TEST DUMKY AND VEHICLE - VIEW 3

Figure A-22. POST-TEST DUMMY ANO VEHICLE - VIEW 4
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Figure A-13.

POST-TEST DUMMY

AND VEHICLE -

VIEW 5
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TEST CONDITIONS
TEST NUMBER: 891116 )
DATE OF TEST: 11/16/89 o TIME OF TEST: 1400
WIND VELOCITY: NA HUMIDITY: NA
AMBIENT TEMPERATURE AT IMPACT AREA: 32°F
TEMPERATURE IN OCCUPANT COMPARTMENT: 60°F
DRIVER DUMMY TEMPERATURE: 63°F

SUBJECT VEHICLE DATA

TEST WEIGHT (lbs.) ‘ 3154 3157

VEHICLE ORIENTATION (deg.) YAW* 70 270 .
VEHICLE ORIENTATION (deg.) ROLL** ' 30 30
VEHICLE VELOCITY (mph) 3o 30
DUMMIES
DRIVER
TYPE: Part 572E
SERIAL NO.: ) - 745
INSTRUMENTATION: ‘
HEAD ACCEL.: 3
NECK L.C.'C.: 6
CHEST ACCEL.: 3
PELVIS ACCEL.: 3
CHEST DISPLACEMENT 1
POTENTIOMETER:
RESTRAINT SYSTEM: 3-point unibelt
EMARKS:

*AS MEASURED CLOCKWISE FROM THE DIRECTION OF TRAVEL.

¢%A5 MEASURED FROM THE HORIZONTAL.
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. STADIA POLE LAYOUT AND NUMBERING SYSTEM
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POLE N0, ¥ DISTANCE, FT. *
1 34.0
2 42.0
3 50.0
4 58.0
5 66.0
6 74.0
7 82.0
8 90.0
9 98.0

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

*REFERENCE: +X: FORWARD FROM RELEASE BLOCK

8.0
8.0
8.0
8.0
-8.0
-8.0
-8.0
-8.0
-8.0
-8.0
-8.0
-8.0
-8.0
-8.0
-18.0
-18.0
-18.0
-18.0
-18.0
-18.0
-18.0

+Y: LEFTWARD FROM CENTER RELEASE BLOCK
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' HIGH SPEED CAMERA INFORMATIO

o GROUND LEVEL
CAMERA NO. X* (ft.)  Ys (ft.) Z#* (ft.)
- A
- 2 107.6 420.8 5.0

3 107.6 195.0 5.1
D 4 240.8 81.9 3.8
. 5 221.2 0.4 2.5
- *Reference:
;; +X = Forward from release block

+Y = Leftward from center release block
- +Z = Upward from ground level '
' @( ;
SR
\1 . - ) ONBOARD R
N
; CAMERA NO. X¢*(inch) Y**(inch) Z**(inch)
6 -3.5 14.2 10.5
- 7 -10.5 17.8 22.6
.
- t4Rpfaerence:
= +X = Forward from dash panel
T +Y = Leftward from the right door sill
+Z = Upward from the vehicle floor level

- <
i
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SECTION 4.0

OCCUPANT INFORMATION

A |



B DUM CONTACT POINTS:
DRIVER %245 PASSENGER #NA
Head Roof NA
Chest Head NA
Abdomen None NA
Left door padding
Left knee and steering wheel NA
Right knee Steering wheel NA
DOOR_OPENING:
LEFT RIGHT
Front Easy Easy
Rear NA . f)
SEAT MOVEMENT:
SEAT BACK FAILURE SEAT SHIFT
Front None None
Rear NA NA
GLAZING DAMAGE:
entire wi eld wa k
R E_IMPACT ECTS:
he ent e 13 a e

qlasses were shattered upop impact,




=

,(’;,_\

Driver Dummy

Upon the vehicle's impact with the ground, the driver dummy's head
struck the roof continuously. As the vehicle rolled onto its roof, the
dumny'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
éne full roll, with the driver dummy's head resting against the roof. The

dunmy was restrained with three-point unibelt.



DUMMY DATA SUMMARY

TEST NUMBER 891116

C4-4

DRIVER DUMMY
; SN: 192
. POSITIVE NEGATIVE
- DIRECTION DIRECTION
- MAX  SEC MAX  SEC
- HEAD ACCELERATION (g)
LONGITUD INAL 80. 0 1.4 81.2 1.4
LATERAL . 58. 1 1.4 38. 9 1.4
L VERTICAL 78. 6 1.4 142 5 1.4
RESULTANT 162. 9 1.4
HIC 3& MSEC 1042. 3 FROM 1.3469 TO 1. 1388
o NECK FORCES (lbs)
; LONGITUDINAL 104.3 1.4 1330.2 1.4
= LATERAL 803. 7 1.4 67. 1 3.2
— " VERTICAL 301. 4 1.5 21146.8 1.4
NECK MOMENT (in-1bs) X
_, ABOUT LONG. 173.8 1.4 98. 0 1.5
ABOUT LATERAL . 17.0 1.5 229.8 1.4
: “TTABOUT VERTICAL 42. 8 1.5 69.5 1.4
- CHEST ACCELERATION (g)
. LONGITUD INAL 25. 6 1.4 354 1.4
- LATERAL 11.8 1.4 25.1 1. 4
- VERTICAL 10. 5 1.4 90.3 1.4
RESULTANT 6. 1 1.4
3 MSEC 73.9 FROM 1.375 TO 1.378
: CHEST DISPLACEMENT (in)
EEET LONGITUDINAL 0.4 1.4 0.3 1.4
T - PELVIS ACCELERATION (g)
LONGITUDINAL 21.0 1.4 26. 4 1.4
l LATERAL 10.7 3.1 13. 4 1.5
- VERTICAL 13. 1 1.4 58. 0 1.4
RESULTANT 40.0 1.4
- POSITIVE DIRECTION NEGATIVE DIRECTION
LONGITUDINAL: FORWARD LONGITUDINAL: REARWARD
LATERAL: LEFTWARD LATERAL: RIGHTWARD
. VERTICAL: UPWARD VERTICAL: DOWNWARD
: FORCE: OUTWARD FORCE: INWARD
LN See APPENDIX D for neck load cell polarities.
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DUMMY TEMPERATURE CONTROL AND POSITIONING -

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

was towed outside for launch.

One Part S572E dupny was instrumented for this test. The duamy
instrumentation consisted of triaxial accelerometers in the head, chest, and
pelvis, a displacedent potentiometer in the chest, and six (6) load cells in
the neck. Prior to seating the duammy, the driver's seat was positioned in
the mid-adjustment notch of the seat track. The seat back angle was
non-adjustablé. The dummy Wwas positioned in the seat using NHTSA's Notlice
#45 seating procedure. The H-point location of the seat was obtained by
using the BAE J826 H-point machine as spectfied in the Notice #45. The

driver dumamy was restrained with three-point unibei;.

N
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DUMMY IN-VEHICLE POSITION RECORDING SHEET

MFR./MAKE/MODEL: _Nissan/Pick-up Truck

SEAT TYPE: _ X _Bench - ADJUSTER TYPE: . X Manual
Bucket Pawer
. Split bench Non-adjustable
TECHNICIANS:

BUCKET SEAT BACK TYPE: __x__Non-adjustable
___ Adjustable reclining
POSITIONING DATE: 11/15/89

AMBIENT TEMP. 32°F TIME: _1400

“o

1. _B. Miller

2. 3. Ericksen
3.

[~

HEICHT = _E}/.
LATERAL BAR A

DRIVER DUMMY* #_245_ TYPE:_HIII PASSENGER DUMMY* &__NA TYPE:____

Head_20 1" Head

Target__23° Target

Knee_26.6" Knee

Joint__92° Joint _______

Approx. "H"_12.2" Approx. "H"

Pofnt__113° Point

Pelvis__22° Pelvis

Seatback_22° Seatback _______
MIDPOINT

A = 53 zn

B = NA

¢ = _13.0"

D= NA

DOOR GLASS DOOR GLASS

HEICHT = _9,8"

" ADJUSTABLE
POINTER
LEFT RIGHT
FRONT DRIVER PASSENGER FRONT
DOOR DUNMY DUMNY DOOR

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

are referenced to vertical.




DUMNMY IN-VEHICLE POSITION RECORDING SHEET

DRIVER . PASSENGER

HH 15.5 NA
HW 20.6 NA
cD 21.5 NA
cs 11.0 NA
KDL 5.2  NA
RKDR 5.4 NA
TA 24° . NA
sa 22° NA
HA 15.5 NA
FL 20° NA
FR 22° ' NA
TOL 4.2 NA
TDR 4.0 NA
L 33° NA
TR 36" NA
HZ 4.5 NA
HR 8.4 NA
HS 10.2 NA
AD 3.8 NA
HD 5.2 NA
KK 8.8 NA
AR 8.5 NA

Knee outer clevis to outer clevis:
Driver = 10.6 Passenger = NA

Head to Windshield Header TDR = Tibia Dash Right

HH =

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 A HS = Head to Side Window
SA = Seat Back Angle ' AD = Arm to Door

HA = Head to A-Pjillar HD = Hip to Door

FL = Femur Left KK = 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 tibia angles are relative to horizontal. "
ALL DISTANCE MEASUREMENTS ARE IN INCHES.

4=7



l‘..,..._

o

AEEENDIX A

PHOTOGRAPHS
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4 Figure A-1. PRE-TEST OVERALL FRONT VIEW

Figure A-2. PRE-TEST OVERALL LEFT VIEW
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PRE-TEST OVERALL REAR VIEW

Figure A-4,

PRE-TEST OVERALL RIGHT VIEW




Figure A-5. PRE-TEST DRIVER DUMHY - VIEW 1

Figure A-6. PRE-TEST DRIVER DUMMY - VIEW 2




PRE-TEST LEFT FRONT SUSPENSION STRING POTENTIOMETER VIEW

T

Flgure A-

PRE-TEST RIGHT FRONT SUSPENSION STRING POTENTIOMETER YIEW

-f.

Fiqure A




TR

Figure A-9. PRE-TEST LEFT REAR SUSPENSION STRING POTENTIOMETER VIEW

Figure A-10. PRE-TEST RIGHT REAR SUSPENSION STRING POTENTIOMETER VIEW
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APPENDIX C
MISCELLANEOUS TEST INFORMATION




PRE-TEST INERTIA PARAMETERS DATA




Filled Out By:

Checked By:

IPMD VEHICLE DATA SHEET

B, Dotson

Date:

J, Chrstos

Date:

VEHICLE DATA

11/09/89

11/16/89

Vehicle Make and Model (written out): _1989 Nissan Pickup Truck

NHTSA ID Code (7?7 characters): _V89236A / Model Year (2 digits): _89
Vehicie Make (2 characters): _64
11 - American 02 - Ford 64 = Nissan
12 = Audi 40 = GMC 48 = Odyssey
53 = Battronics 23 = Honda 06 = Oldsmobile
2?7 = BMW 34 = Hyundal 14 = Peugeot
04 = Buick 41 = IH 05 = Plymouth
10 = Cadillac 42 = Isuzu 03 = Pontiac
35S = Champion 44 = Jeep 1?7 = Renault
36 = Checker 54 = Jet 30 = Saad
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
0?7 = 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): PU
2C = 2 Door Coupe SW = Stationwagon
2S = 2 Door Sedan PU = Pickup Truck
3H = 3 Door Hatchback TR = Truck
4S = 4 Door Sedan VN = Van
SH = 5 Door Hatchback BU = Bus
OH = Other: MP = Multipurpose
UT = Utillity
VIN Number (20 characters): INGND11S5KC405284
Odometer Reading: 56.5 Thousands of Miles:_ Q,056S
Overall Leagth: 125.1 (in) x 25.4 =: 4448 (mn)
Wheelbase: 104.4 (in) x 25.4 =: 2652 {mn)
Front Trach: 55.1 (in) x 25.4 = 1400 (nm)
Rear Track: 54.5 (in) x 25.4 = 1384 (mm)
Roof Helight: 61.4 (in) x 25.4 = 1560 (an)




I1PHD VEHICLE DATA SHEET

C.V.W.R.: 4400 (1bs) x 4.45 =:__ 19580 (N)
FRONT G.A.W.R.: 2200 (lbs) x 4.45 =: 9790 {N)
REAR G.A.W.R.: 2544 (1bs) x 4.45 =: 11321 (N)
The following tire loadings are measured with vehicle at Curd Weight,

Weight on RF Tire:_ 788 (1bs) x 4.45 =: 3507 (N)

Weight on LF Tire:__785 (1bs) X 4.45 =: 3433 {N)

Weight on LR Tire:__ 768 (1bs) x 4.45 =:____3418 (N

Weight on RR Tire:__ 769 (1bs) x 4.45 =: 3422 {N)
Vehicle Test Weight: 3110 (lbs) x 4.45 =: 13840 (N)
Lateral and Longltudlnal Center of Gravity Location.

From Front Axle: 51,60 (in) x 25.4 = 1310.6 (anr)

From Center Line:__ 0,04 (in) x 25.4 = 1.0 (mn)
Engine Displacemant: 145.8 (cu i{n) x 0.0164 =:___2.4 (L)
Engine Type (2 characters):__L4

L3 F4 L4

v4 F6 Lé

Vb6 Ve RT = Rotary
LS OT = Other:

Engine Location (1 character): F

F = Front M = Mid R = Rear
Engine Orientation (1 character): L

L = Longitudinal T = Transversse
Transmission Type: M

M = Manual R = Automatic
Drive Axle (1 character): __R

F = Front R = Rear 4 = Four Wheel D

Vehicle Comments (30 characters): Pre

rollover test,

rive




(;i{,

IPMD VEHICLE DATA SHEET

ERONT SUSPENSION

Suspension Number (4'd1g1ts): F233

Front/Rear Flag (1 character):

Axle Type (1 character):
I = Independent S

= Solid

Suspension Type (1 character):

Unequal A Ara
Leaf

Multiple Link
Torque Arm
Strut

Other:

cCuo X >
| U U T (R T ']

—r

—A

Semi-Trailing Arm
Twist

4 Link

3 Link

Twin 1 Bean

w3
" oa oo n

Spring Type (2 characters):

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

—IB

TB = Torsion Bar
TL = Transverse Leaf

Brake Type (2 characters):

- DI Disk
DS Duo-Setvo‘Shoe
OoT Other:

b
LT ='Leading-Traller Shoe

Suspension Modifled (1 char
N = No Y =

Suspension Modification

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

acter):

Yes

Lowered
Widened

~N o
o




IPMD VEHICLE DATA SHEET
REAR SUSPENSION
. Suspension Number (4 digits): R233

Front/Rear Flag (1 character): R
Axle Type (i character): - S
I =.Independent S = Solid
Suspension Type (1 character): L
A = Unequal A Arm T = Seri-Trailing Arm
L = Leaf W = Twist
M = Multiple Link 4 = 4 Link
Q = Torque Ara 3 =3 Link
S = Strut I.= Twin 1 Beam
0 = Other:
lpring Type (2 characters): —LL
CO = Coil ' TB = Torsion Bar
LL = Longitudinal Leaf TL = Transverse Leaf
OT = Other:
Brake Type (2 characters): LT
DI = Disk LT = Leading-Trailer Shoe
DS = Duo-Servo Shoe .
OT = Other:_
Suspension Modified (1 character): - N
N = No Y = Yes

Suspension Modification

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

~N -
u




IPMD VEHICLE DATA SHEET
_ Tire Manufacturer (10 characters): - Firestone =
‘___ Tire Size Code (10 characters): 195/75R14
Tire Construction (2 characters): | sB

““‘ BB = Bias Belted GP = Glass Belted Radial

BP = Bias Ply SP = Steel Belted Radial

OT = Other:
t. Tire Rim Width: 5.0 . (in) X 25.4 =: 127.0 (am)
9 Axle Height: _11.8 (in) X 25.4 =: __299.7  (mm)

L Tire Pressure: 34,0 . (psi) X 6.897 =:_234,5 (kpa)




!}ﬁ’
e

IPMD MEASURED DATA

IPMD Calibration Check (mo vehicle):

Applied Wefght (lbs) gchaevitz OQutput (Volts)
' 0 0.114 .

+100 1.055

+200 1.962

0 0.114

-100 -0,827

-200 4-1.254

] 9.111

C.G. HEIGHT: Resultant
dpplied Welaht (ibs)  Schaevitz Output (Volts) Lonaftudinal Movement (mv)

: 0 0.047 ‘ 3.243

+100 0:676 3.310

+200 1,299 3.395

0 0.056 1.25¢

-100 . -0.586 3,182

-200 -1.223 3.076

0 0,041 3,244

Calculated C.G. Helght (in): 23.646

Pitch Inertia: ]
Run Perfod (sec) *hmplitude (mv)

1 —4.03 261
2 — 4.03 280
3 —_—t.03 225

Pitch Inertia (ft. lb. sec2):__ 2058.671

Relative Motion

Amplitude (my) . -
183
181
167




““":-";,‘

IPMD VEHICLE DATA SHEET
FRONT SUSPENSION .
Tire Manufacturer (10 characters): : Firestone
Tire Size Code (10 characters): 195/75R14
Tire Construction (2 characters): ‘ SB
BB = Bias Belted GP = Glass Belted Radlal
BP = Bias Ply SB = Steel Belted Radial
OT = Other:
Tire Rim width: S.0 (in) X 25.4 =:_122.0  (=mm)
Axle Height: 11.5 (in) X 25.4 =:__292.1 = (am)
Tire
Pressure: 26.0 . (psi) X 6.897 =;_ 179.3  (kpa)




POST-TEST INERTIA PARAMETERS DATA



Filled Out By:

Checked By:

Vehicle Make and

Vv E
B, Dotson Date: 11/16/89
J, Chrstos Date: 12/06/89
VEHICLE DATA
Model'(written out): 89 Nissan ku u

NHTSA 1D Code (7 characters): _V89236B / Model Year (2 digits): _89
Vehicle Make (2 characters): _é64

11 - American 02 - Ford 64 = Nissan
12 = Audi 40 = GMC 48 = Odyssey
S3 = Battronics 23 = Honda 06 = Oldsmobile
27 = BMW 34 = Hyundai - 14 = Peugeot
04 = Buick 41 = IH 05 = Plyaouth
10 = Cadlllac 42 = Isuzu 03 = Pontiac
35 = Chanmpion 44 = Jeep 1?7 = Renault
36 = Checker 54 = Jet 30 = Saab
01 = Chevrolet 22 = Lectra 26 = Subaru
37 = Chinook S9 = 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): _99__
Body Style (2 characters): _PU
2C = 2 Door Coupe SW = Stationwagon
25 = 2 Door Sedan PU = Pickup Truck
3H = 3 Door Hatchback TR = Truck
4S = 4 Door Sedan YN = Vaa
SH = S Door Hatchback BU = Bus
OH = Other: MP = Multipurpose
UT = Utillity
VIN Number (20 characters): 1IN6ND11SS5KC405284
Odometer Reading: 61.5 Thousands of Miles:__0,0615
Overall Length: 175.1 (in) x 25.4 =: 4448 (an)
Wheelbase: 104.4 (in) x 25.4 =: 2652 {nn)
Front Track: 55.1 (in) x 25.4 =: 1400 (an)
Rear Track: S4.5 (in) x 25.4 = 1384 (an)
Roof Height: 53.5 (in) x 25.4 =: 1359 (am)




s

IPMD VEBICLE DATA SHEET

G.V.W.R.: 4400 (1bs) x 4.45 =:__19580 (N)
FRONT G.A.W.R.:___ 2200 : (IbS) X 4.45 =:__9790 (N)
REAR G.A.W.R.: 2544 (1bs) x 4.45 =:__11321 (N)

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

Weight on RF Tire:__?753 (lbs) x 4.45 =: 3351 (N)
Weight on LF Tire:__ 800 {lbs) x 4.45 =: 3560 (N)
Weight on Lh Tire:__220 (lbs) x 4.45 =: 3204 (N)
Weight on RR Tire:_ 789 (lbs) x 4.45 = 3421 (N)
Vehicle Test Weight: 3083 {lbs) x 4.45 =:__13586 (N)

Lateral and Longitudinal Center of Gravity Location.

From Front Axle: 51,29 (in) x 25.4 =: 1302.8 (am)
Fror Center Line: 0,12 (ln) x 25.4 =: ~ 3.0 (mn)
Engine Displacement: 145.8 (cu in) x 0.0164 =:_ 2.4 (L)

Engine Type (2 characters):__L4

L3 : F4 L4

V4 Fé6 L6

Vb va RT = Rotary
LS OT = Other:

Engine Locationm (1 character): F

F = Front M = Mid R = Rear
Engine 6rientation (1 character): L .

L = Longitudinal T = Traansverse
Transaission Type: N

M = Manual . A = Automatic
Drive Axle (1 character): __R

F = Front R = Rear 4 = Four Wheel Drive

Vehicle Comments (30 characters):_Post rollover test,




IPMD_YEHICLE DATA SHEET

ERONT SUSPENSION

Suspension Number (4 digits): F233

Front/Rear Flag (1 character):

Axle Type (1 character):
I = Independent S

= Salid

Suspension Type (1 character):

Unequal A Ara
Leaf

Multiple Link
Torque Arm
Strut

Other:

CVO X >
LU ¢ R T I | |

S
S SR

S S

Seani-Trailing Arm
Twist

4 Link

3 Link

Twin 1 Beanm

~w e A
[ T I TR 1]

Spring Type (2 characters):

CO = Coil
LL = Longitudinal Leaf
OT = Other:

1B
Torsldp Bar
Transverse Leaf

TB
TL

Brake Type (2 characters):

DI = Disk
DS = Duo-Servo Shoe
0T = Other:

S ) S

LT Lgadlng-Traller Shoe

Suspension Modified (1 char
N = No Y =

Sugpension Modification

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

acter):

Yes

Lowered
Widened

~
Hon




