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This tuepent conlatnn vl orwalbvon rorarding g jJuoint pro-
gLt tur Che OtFree ol Velnebe Latoty Compliance (OVsCh,
Orrice ob Aulumelive Halings (Uakd, and Kescarch and
Developenl [BeD) tor o velnele asneusmwenl ood standards
cntoursemenl tadieant Lesls of foel systow inledrity re-
lolive Lo Fuderol Motor Joehiclo Salely Standard (FPFMYSS)

No. 3Jd1-7%.  This ool was pot tormed under Cuntiraclh

Muber DUT=-NS=-Y=-J227 4 by Approved Englneering Test Lab-
Oratur L, 1936 Lusl Valonctla Deave, Fullerton, California,
1 acvarndanee with Ll tntace ol Vehicle Safety Compliance

(UVSCY Laboratouty trocedares {(Tr212-92).

The specltic purpesc ol Lhirs tdut was to obtain reseavch
and velie!oe tatang Jdeta o conjunction with fuel systoem
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Ccess ot Lhe velocily (3¢ wmph) toeguiitements of FMVSS 331-75.

Scolion 2 cunltuirns gencral Leal owl vehiecle information,
occupant/vehicle acveleration sumaary data, while Section 3
contains all coplrance 1o lated data, Sevticon 4 contains
test dununy ol velorcle measitetienls, along with camera posi-
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Appendix A contadns kit rone ) pholtographs pot related
tu velitole complidinnce, Apeetdr ® B contalns e computer

generaled plots, while Appendix C contains the dummy

cerlLiticaotion ruports 1L applicable,

ADMINISVIATIVE DATA

A, Heferences

1. Federal Molor Velnicle Saftety Standard No, 301-75
"Fuel) System Inluegrily” as published in the Fed-
vtul Negyister, Volume 38, No. 22397, dated Rugust

20, 19713,

2. Natiocnal thiyhway draftfic Safety Administration -
Offi1ce ot Vehicle satety Compliance Laboratory
Procedures for Vehicle Assessment and Standards

Entorcement Indicant Testing for "Windshield

Mounting™, FMVS5S 212 - "Windshield Zone Intrusion",

Frvss 219 - "Fuel System Integrity", FMVSS 301-175,

P212-92, dated Apral 1, 1989,
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S5cCTION 1

B. Descraplion ot Test Vehicle

1. 198y 0Oldsmobile Cutlass LS - 4 Door Sedan
2. Vvehicle ldentification No.: 3R63HAR438366
3. HNHTSA No.: 800111

4. Manufactured Date: November 1979

5. GVWR: 4,680 pounds

C. Dates

l. WVehicle Received: July 23, 1980
2. Start of Test: July 23, 1983

3. Completion of Test: July 29, 198J
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2.4

SECTION 2

GENERAL TEST INFORMATION AND SUMMARY DATA

The 1980 Cldsmobile Cutlass LS - 4 Door Sedan was sub-
jected to a rear moving barrier impact and a static roll-

over maneuver as required by Federal Motor Vehicle Safety

Standard No., 301-75.

Two (2} Part 572 test dummies were positioned in each
front designated outboard seating position and were re-
strained by the belt system in the test vehicle. Just
prior to the impact event, the driver dwwny head was
painted with red chalk and the passenger dummy head
painted with blue chalk to provide post-impact visual
inspection of possible dummy head contact with intericr

components during the impact event.
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TEST VEHICLE INFORMATION:

Manhufacturer: General Motours Corporation

Make,/Model : Oldsmobile Cutlass LS

Body Style: 4 Door Sedan = pModel Year: 1389

VIN: 3R69IHAR4 38366 build bDate: November 1979

NHTSA No.: 8JJ111 . _ tlor: Beige

Engine Data: Eight (8) _ Cylanders; 395.9 Cu. In. Diapl.
Transmisglon Data: Three (1) speed () Manual {x ) Automatlic

Major Options:_ Power Windows, Divided Front Seat, Alr Condition, Tilt
Steering Wheel, AM Radio

3 L~ SRR Ny — L Lh IR E——

vENICLE ATTI'TUDE::

Delivered Attitude:; L¥_ 26.9 15, ki__27.9 in.: LR_ 28,5 in.: RR __26.8 1n

Test Attitude: L 261 o, Ry 25.9 1n.: LR__25.3 in.: RR__,25.1 in
L o == =" kil A

EH[CLE RE TA :

Recommended Cold Trre Pressure: Front - 32 pal

{Up to Vehticle Load Capaciiy) Rear = 32 pal
Recommended Tire Size: P195/75R14 Load Range: unknown
Tirea on vVehicle: P195/75R14 - w/s/w - Uniroyal

Spare Tire: X Yesg; No, Space Saver: X Yegs; No

Note:; Spare T125/7JD15 - Firestone
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TEST COND LT IOND :

Lale ol Tust: CJuly 29, 1989

Ambienl lUemperature:

.97

(Cont ' d)

_Tlmu ol ‘lest:

1350

I ut lwpact Area

VEHICLE CAPACITY:
Type of Scats: vench;

Deslynated Seatiny Capacity:

Caryo: 169  1lbs.

Buckcet: X  Split Bench

Front .3
Cunter J
Ruar

Total g

Total 1,060  1ba. {(Vehicle Capracity Werght)

GVWR: 4,680  lbs. {Taken Froum Certification Label)
GAWR: Front 2 319 lbs.; Rear _ 3 393 1bs.

VEIICLE DELIVERLED WLEIGHT: (Fuel - 93% oL NFC}

Left Front 1,995 1bs. Left Rear 136 lba.
Rigyht Front 1,012 lbs. Riyht Rear 758 lbs.
Total Front Weight 2 017 1lbs. (57,4 % of Total Vehicle Weight)
Total Rear Weight 1,494 1lbs. ( 42.6 v of Total Vehicle Weight})
Tutal Delivered Welght 3,511 lbs,
CALCULATED VEHICLE TLESY WELGHT: 3999 1bs.

{With Reguired Duwmulies and 160 lbs. Carga)
ACTUAL VEUICLL TEST WEIGHT: \
ieft i'ront 1,091  lbs. Left Rear 891 lbs. \
Kight Front 1,094 1bs. Right HKear 997 1bs. \
Total Front Weight 2 185 1bs. ( 54.9% of Total Vehicle Weight)\
Total Rear Weight 1,798 lbs. ( 45,1 ¢ of Total Vehicle we:qht]\k
Total Test wWeigyht 3,983 lbis, -
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T PR DATA

Tuowl Flord Ty Hud Sontilandd v ol : Spucille Gravily; L‘j‘_?b_'________
Kilwmalle Vioscosily: L. 41

Nowminal Fuel Gapoacoty: 18,10 . yalas. (MLC)

Test Volume: 16.83 o gals. (92-94y uof NFC)
Fuel Sysluem Capacily: _ 18.00 gals,

(Data from Owner's Manual)

Llveti 1o Fuel Pump: Yes: X N Fucl anjection:  Yes; X No
boes Electole Fued Pump Opcrale wilth lynitron Switch "On"

Al Lhie Epglne Nul Opvealing: 0 Yosio No; X N/A

Dutails ot Fuel Syston: Fye) filler logated rear center under trupk. lid .
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VEUICLE TEST CONDIVLIONS:

Temperature 1o Occupanl Compartment: N/A °r
Temperature of Windshield Glazing/Moulding:  N/A °F

—_— R L e ——— ———— ———

VEHICLE CRUSHL AND KEBOUND:

Overatl Length of fest Velircle:  Pro-Test - lefr 193.2 in.; Kight 192.4 1in.
Post -Tost - LetL 1?5.5 1n.; Right 173.2 1in.

Crush: Lelt  17.7 _in.i kKight 19,2 __ 4.

rel-ound (From Kigld Barrier Oolyy:s NZA 1.




ot TMEACTT STIMMARY

Vehicle 1982 Qldsmebile Cutlass LS e

NIITGA No.  gaglll . ~. FesU Date  July 29, 1983

- - .- - — - . — g o . LY PO

— e ——

e

TYPE OF TEST: | | 9° Fiontal tmpact

I I 30°% Obligue (mpact {Driver/Passenger) Side

[Ei] Rear lupract

REQUIRED [MPACT VELOCITY RANGE: 34,8  to 35.5 mph
IMUACT VELOCL'IY: (raps within 5 reet of impact event)

Trap 1 = _  _35.19  wph

Trap 2 - 35,08 __ _ wph

Avcraye 35,99  mph
Avtual distance tfrom vehicle rear bumper to barrier
L2 wlhien enterlnyg timing trap 5d.0 e ur
Actual Jdistance from vehircle rear bumper to barrier
face whel exiting timlng tiLap 26,9 in.
VEUICLE STATLC CRUSH: Driver's sSide a 17,7 inches

Passenyer's Side = 19,2 incheas

Avecaye R 18.45 inches

Crush Details: Frame buckled under rear doors, roof buckled over both "C"

th rear seat back.

IE

pPosts. both dummigs made contact

—————— & o im o — . e — - hmm i e —— . e -

VEHICLE REBOUND: {Fiom riguwd bacricer only)

briver's sade = ___N/A inches
Passenget 's Side - . NJA inches
Ave fage - . _N/Aa inches
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1.9

SECTION 3

TEST DATA

The 1980 Oldsmobile Cutless LS - 4 Door Sedan was sub-
jected to a rear moving barrier impact and static roll-
over maneuver as required by Federal Motor Vehicle

Safety Standard No. 331-75.

Color motion picture coverage of the impact along with
the static rollover test are considered part of the
accumulated pertinent data. Where applicable, still
photographs are presented in this report; while t he

motilon picture coveragye 1s submitted separately,




il Vi

O M Ae T UMMALY

PR Y ETTEM O DN Y - rMV§§ }J};?é

Vuhivlu 1980 Oldsmcbile Cullass LS. i

NHISA No. 839111 ) Test Date  July 29, 1980
Actual Max. Allow.

Fuel spillage [rom 1wpact until - 0 - 1 cunce

vehicloe motlon ceases,

rucl spillage for 5 minule periond

tollowing cessalion ol vehicle - g - 5 ounces

motrion after Lwmpacl.

l';ul gpllluge for nexl 25 minule -9 - 1 ounce/

period. 1l minute

Time duradation fromn rmpact until 30 min, 3o

start of rollover test periods. 15 sec, minutes

Fuel Spillage Loacation: Not Applicable - e

19
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AL vil

Voehicle

Fuel Filler
Cap Location

198) Oldsmcbaile Cullasgs LS

___NUTSA No,

800111

Actual Max. Allowed
Rollover fixture 90° rotation 2 min. 1 to 3} }
time 15 sec. Minutes !
_ :
!
Fuel spillage during 5 minute
reriod from onset of rotation -3 - 5 gunces |
Fuel spillage during 6th minute
period from onset of rotation ~3d - 1 ounce ;
Fuel splllage during 7th minute
period from onset of rotation -3J - 1 ounce [
t

—_——— ek e ———— —_

Fuel Spillage Lucation:
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FUEL SYSTEM LHTEGIUTY = FMVLS 3J1-7%

LTATIC ralL LoVl

Vehitcle 1980 Oldsmobile Cutlass LS

_NHTSA No. 8001J1

Actudl Max. Allowed
ikollover fixture Y9° rotation 2 min. 1 Lo 3
time 13 sec. Minutes
Fuel spillage during 5 minute
period from onset of rotation -0 - 5 ounces
Fuel spillaye during Gth minute
period [rom onset of rotataion - ¢ - 1 ounce
Fuel spillage during 7th mipute
period rrom onsel of rotation - 9J - 1 ounce

Fuel Spillaye Lovatiron:  Not Applicable




FUEL SYSTEM INTHGRTTY - FMYSS 3g)-7%

STATIC ROLLOVLER

Vehicle 198Jd Oldsmobile Cullass LS

NUTSA No.  BJOlll

Actual Max. Allowed
Rollover fixture 93° rotation 2 min. 1 to 3
time 16 sec. Minutes '
Fuel spillage during 5 minute
period from onset of rotation R 5 ounces
Fuel spillage during 6th minute
period from onset of rotation -0 - 1 ounce
Fuel spillage during 7th minute - o -
period from onset of rotation 1 ounce

— o — _ . - .

Fuel Spillaye Locatinn;:

— _Not Applicable




FULL

Vehiicle

TALL

SYUTEM

SrariC KOLLOVIN

1389 Cldsmobile Cutlass LS

b

INTEGRITY - FMVSS 301-75

NHTSA Nu.

800111

Actual Max. Allowed
" Rollover fixture 93° rotation 2 min. 1 to 3

tinme 16 sec. Minutes
Fuel spillayge during 5 minute

pericd from onset of rotation -0 = 5 cuncea
Fuel spillage during 6th minute

period from onset of rotation -9 - 1 ounce
Fuel s8pillage dur:inyg 7th minute

period from onset of rotation -9 - 1 ounce

—— e —— — — -4 — —

T T

[ ———

Fuel Spillage Locatioh:

L
'

23

_..Not Applicable
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SECTION 3

TEST RESULTS ANU PHOTOGRAPHS

Post-impact inspecrtion of the test vehicle revealed

almost all crush occurred rearward of the front doors.
The left and right frame rails buckled under the rear
doors. Both rear tires were flat and the wheels were
jammed. The roof buckled over both left and right "C"
post and both rear doors were jammed. Both front seat
backs bent backward unto the rear seal cushion. Both
the driver and passenger dummy head made contact with
the rear scat back cushion. The spare tire remained

inflated.

No fuel spillage was recorded following the test vehicle
impact, nor during the time period before the start of
the rollever test. No fuel spillage was recorded during

the rollover test increment time periods.

Tha 1980 Oldsmobile Cutlass LS - 4 Door Sedan test vehicle

appears to comply with all the requirements of FMVSS 301-75.
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Figqure 3-1
1989 Oldsmobile Cutlass LS - § Door Sedan
NHTSA 803111

Pre-Test, Left S5ide View
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Figure 3-2
1980 Oldsmobile Cutlass LS - 4 Door Sedan
NHTSA 800111

Pre-Test, Full Rear View

- 27 -
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Figure 3-3
1980 Oldsmobile Cutlass LS -~ 4 Door Sedan
NHTSA 800111

Pre-Test, Right Side View

- 29 -
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Figure 3-4
1980 Oldsmobile Cutlass LS - 4 Door Sedan
NHTSA 800111

Post~Impact, Left Side View
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Figure 3-5
1980 Oldsmobile Cutlass LS - 4 Door Sedan
NHTSA 800111

Post-Impact, Full Rear View
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Figure 3-6
1980 Oldsmobile Cutlass LS - 4 Door Sedan
NHTSA 800111

Post-Impact, Right Side View
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Figure 3-7
1980 Oldsmobile Cutlass LS - 4 Door Sedan
NHTSA 800111

Pust-Impact, Rollover Test, 90° Increment
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Figure 3-8
1980 Oldsmobile Cutlass LS -~ 4 Door Sedan
NHTSA 800111

Post-Impact, Rollover Test, 270° Increment
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StEartradd 4

.J OCCUPANT RESPONSE AND VEHTCLE ACCELERATION SUMMARY DATA
The following data sheets sunuar tzes

AL The dwuny position data (Part 572 Dwuny Pre~Test
Dummy Clearance Distances Sheet)

B. The vehicle acceleration data (Vehicle Structural
Data Sheuet)

C. 'The pre and post-test vehicle dimensions data
(Vehicle Mcecasurcment Data Sheet)

More comprehensive data is presented in Appendix B in
the torm of computer plots.
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TALLE  4-1 (CONTINUED)

" MANUFACTURERS SEAT BELT INSTRUCTTONS
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the belt retract fully  Be sure il
the belt b Tully retracted and the
Tateh plate is ol of the way belboie
elostng the cat doon b help preveni
damage o interion wim oand  ihe
seal belt assembly

& On Fdon models, a shioulder bell
Upick bp'" is attached B the side al
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RESTRAINIT OF PREGMAM I
WOMIN  Gencral Motos urges that
pregnant women use o lapshoulder
belt whenever one Is present. This will
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PAKT 572

DRIVER

HH

HwW

HR

us

CD

CS

AD

HD

KD

fi

it

__15.5 in.
23.0 in.
7.2 in,
__10.5 in.
22.3 in.

14.5 in.

9.6 in.

TABLE 42

DUMMY LRE-TI CLEARANCE DLSTANCES

\——m

~
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in.

in.

in.

in.

in.

in.

PASSENGER

HH = 15.3

HW = _24.0

HR = 7.5 i
HS = _ 10.3 in.
ChD = _ 27.0 in.
AD = 5.2

HD = 5.7

KD = 8.5
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VEHICLE

"t rosty

..1980 Oldsmobile Cutlass LS

TABLE 4-3
EIICLE STRUCTURAL DATA

"t pOST

NHTSA NO.

800111

S

e G .*_—-4"A" POST

B
1 | |
I f
A
| P
¢ D .».“.4
- C > E
e . _ —
ﬂ“_“_ o D{ME§SLONS -
LOCATION | MEASUREMENT (IN.} LOCATION MEASUREMENT (IN.)
A . 20.5 o E 12.3
o A%.s F 35.3
. 33,0 o i G 24,90
b 3.2
B - T TTTACCELERATION PEAKS
POSITIVE* NEGATIVE®
DIRECTION DIRECTION
ACCELEROMETLR T PEAK | TIME PEAK T [ME
LOCATION | vwg"™ | (MSEC) "G (MSEC)
NO 1 I()NGL']UD[‘NAL o 20.3. _ 65,0 3.2 137.0
| NO. 2 LONGITUDINAL | 22,8 | 45,0 __ 3.6 22,0 |
NO. 3 LONGITUDINAL 23.3 84.0 10.5 110.0
*POSITIVE - IONJSIMUDINAL: FORWAKD ANEGATIVE - LONGITUDINAL: REARWARD
DIRECTION DIRECTION




TABLE 4-4
PRE-TEST

VEHICLE MEASUREMENT DATA
'S

196.3"

N/A

N/A
N/A
N/A

89.3"
89.4"

' <IN
. ‘\\ 1.&0' X\;
;::::::::\\. = II <3 I;D-"“\ \\(\ W
. 192.4"
193.2"

X1e
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TABLE

VEHICLE MEASUREMENT DATA

173.2"
175.5"




’I‘ APPROVED ENGINEERING TEST LABORATORIES

TABLE 4-6

SUMMARY
|

PRE-TEST AND POST-TEST VEHICLE DIMENSIONS
{

Measurement Point Pre-Test Post-Test Difference

X1 196.3" 176.5" 19.8"
X8 89.3"’ 69.5" 19.8"
X9 89.4" 71.5" 17.9"
X19 192.4" 173.2" 19.2"
X290 193.2" 175.5" 17.7"



LAapLL 4=/
FMVSS 391-75
CAMERA PUS LT'IONS

VEHICLE 1980 _Oldsmobile Cutlass LS

NUTSA NO. 800111 TS DATE - July 29,

7
P

L M-
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TABLE _ 4-8

FMVSG gl =Y
CAMERA POSETTONS
VEMICLE 1980 Oldsmobile Cutlass LS = -
NHTSA NO. 800111 _ _TEST DATE July 29, 1980
1. Photo-Sonics X 7.5" 2. Photo-Sonics X 71.0"
13mm 500FPS Y -0 - 13mm 500FPS Y 220,0"
z_99.0" Z__ 49.5"
3. Photo-Sonics X 52.0" 4. Photo-Sonics X __ —20.0"
13mm 500FPS Yy 188.0" 13mm 500FPS Y 4.0"
¢z 38.0" Z__-45.9"
5. Photo-Sonics X_123.0" 6. Photo-Sonics X__195.9"
13mm 500 FPS Y = 0 - 13mu 500FPS Y 2,0"
Z -—-33.0" Z - "

7. Canoh Scoopic
12.5 -~ 75mm 24FPS

- Documentary -

- 52 -
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TEST FACILITIES AND EQULIPMENT

Approved Engtineering ‘'est hLaboratories (AETL) collision
barriers, vehicle stutic rollover machine, and data
processing/cowputer analysis test facilities are located

at. the Fullerton, California Division.
This sccltion discusses these specialized facilities, along
with associated equipment and instrumentation required for

the performance of this test.

FRONTAL_(OLLISION BARRIER FACLLITY

The frontal (fixed) collision barrier conforms to the re-
guirem:nts as sct by the NHTSA Office of Vehicle Safety
Compliance (OVSC) and as defined in the Laboratory Procedures
for rMVSS 212/219/301-75, TP219-02, dated January 9, 1979,

with the folluwing special churacteristics.

The fixed collision barrier is a steel clad, steel reinforced
concrete block with a 6'4" X 12' face. The face is 1" steel
plate rfaced with 3/4 inch plywood. The total mass of the
structure is approximately 200,000 pounds, with a substantial
portion bLelow ground to provide resistance against 8liding or

tipping of the bairier during impact.
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The facility consists of a 530 foot concrete paved runway,
with & stecl monorail embedded in the approach surface.
Two camera pits are provided to allow photographing the
test velhicle at iwmpuact. One pit is located immediately
in front ot the fixed collision barrier and is 36 inches
wide (expandable to 48 inches), 7 feet deep, and 23 feet
lonyg (3 fect of the pit length extends under the

barcier face). The scvcond (mid) pit with removable
monorail saection is located approximately 160 feet from
the fixed collision barrier and is 43 inches wide, 7 feet

deep, and 23 feet long.

Tow propulsion is provided by a fixed prime mover ana
continuous cable drive systuem located near the mid camera
pit position. The pow:r plant for the tow cable system is
a 20y h.p. synchrouous electric motor, coupled to an
clectronically controlled kEddy Current Clutch and a 4:1

gear reduct.ion transfec assembly.

The endless 1/2 inch diameter steel tow cable is wrapped
around the drive pulley and is tensioned by a pneumatic
loaded idler wheel. The tow cable passes through the
tixed cotlision barrier and around fixed idler pulleys

tQ compli:te the loop. The.test vehicle or moving collision

barrvier 1s towed by a dolly assembly attached to the vehicle

>



b APPROVED ENGINEERING TEST LABORAIORIES

SECTION 5

or moving collision barrier by a shear pin release mech-
anlism, For a fixed collision barrier test, the test

vehicle is towed within 20 feet of the fixed barrier,

at which point the towing dolly assembly is disconnected
from the test vehicle and the test vehicle proceeds under
its own mowentum for the final 20 feet to impact. For a
moving collision barrier test, the moving collision barrier
is towed within 5 feet of the test vehicle, at which point
the towing Jdolly is disconnected from the moving collision
barrier and the moving collision barrier proceeds under its
own momentum for the final 5 feet to impact. Heavy steel
stops actuate the tow cable release mechanism and prevent
the towing dolly from continuing past the point of impact.
The towing dolly is designed to fit inside the monorail such
that it is constrained in the vertical‘and lateral directions,

and capable of sliding freely along the monorail.

5,2 OBLIQUE ANGI.E COLLISION BARRIER

5.2.1 The oblique angle collision barrier conforms to the requirements
as set by NNTSA Office of Vehicle Safety Compliance (OVSC)
Laboratory P’rocedures TP219-02, with the following special

characteristics.
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The oblijyue angle collision barrier is constructed of a

flat 1 1/2 inch steel plate faced with 3/4 inch plywood.
The barrier face is 6' X 12' and is adjustable for left

or right angle impacts by mecans of seven tubular gussets
that attach to the standard fixed frontal collision

barrier to form a riyid buttress structure.

MOVING COLLISLION BARRIER

The woving collision barrier conforms to the requirements
as set by Federal Motor Vehicle Safety Standard No. 208,

Paragraph $8.2 with the jfollowing special characteristics.

The chassis is constructed of 12 inch steel channel with
tubular frame gussets. 7The flat impacting face plate is
1/2 inch steel plate faced with 3/4 inch plywood. The
face plate is reinforced with 6 inch steel channel hori-
vontally welded to the chassis to form a rigid symetrical
structure. A camera boon extends above the barrier face
plane to provide a view ¢f barrier to vehicle impact., The
barrier assembly weighs 2,977 pounds and has a four wheel

clectric brake system.
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VEHICLE STATIC ROLLOVITR MACHINE

The vehicle static rollover machine conforms to the re-
quirements as set by the NHISA Office of Vehicle Safety
Compliance (OVSC) Laboratory Procedures TP219-02 with the

following special characteristics.

The vehicle static rollover machine is constructed of 190
inch square tube with adjustable wheelbase and tread width
platforms to accommodate the various test vehicles. The
total usable platform area is 8 feet wide and 25 feet long
with special desiyn fealure to accomodate vehicles with a
gross vehicle weight rating (GVWR) of 10,000 pounds or
less with various body contiguration heights to 12 feet.
The test vehicle can be rotated left or right and can turn
each 90° rotational increment in approximately two (2)

minutes.

IMPACT VELOCITY MEASUREMENT

e —ve— oo

The test vel.icle impact velocity is measured by two (2)
separate certification timing trap systems located within
five (5) feet of the vehicle to fixed collision barrier

face and to one side on the approach apron. Each timing
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trap syslem contains two (2) optical beams, mounted
twenty Lour (24) itnches apart, in a mechanical housing
assembly providing a staitt-stop signal to a digital dis-
play counter. As the test vehicle traverses the impact
apron, a blade attached to the test vehicle rear fender
interrupts each optical beam providing the precisc mea-
surement of time interval ror the test vehicle to advance
the known distance between the optical beams. Each
interval of time measurement is stored in the digital

display counter and photoygyraphically recorded.

The moving collision barrier impact velocity is neasured

by two (2) separate certification timing trap systems loca-
ted within five (5) fcet of the moving collision barrier

to vehicle impaclL location and to one side on the approach
apron. Each timing tiap system contains two (2) optical
beams, mounted twenly-four (24) inches apart, in a mechani-
cal housing assembly providing a start-stop signal to a
digital display counter. As the moving barrier traverses
the impact apron, a blide attached to the moving barrier
side interrupts cach optical beam providing the precise
neasurement of time interval for the moving barrier to ad-
vance the known distance between the optical beams. Each
interval of time weasurenent is stored in the digital dis-

play counter and photographically recorded.
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PHOTOGRAPH COVERAGHE

Because FMVSS 212/219,/301--7% may be a combined test, it is
necessary that altl photographic coverage of the test vehicle
be done at one time with specitic photographs to document
the aredas tor Vehicle Sately Compliance considerationy wind-
shield area and the fuel sysctem. Each report will utilize
only those photographs pertaining to the Vehicle Safety

Compliance ‘fust being reported.

FIKED BARRIEK IMUACT TEST

Motion picture coverace obf the event cmploys seven (7) lomm
1B Photo-8Sonics camerces and tour (4) lémm 51 Redlake Locam
cameras using color filw at 500 trames per second (fps).
Alsu a lomm Canon scoopic 24 frames per second (fps) camera
with color film is uscd to tecord vehicle pre-test condition,
vehicle in-rvun, iwpact, and post-impact vehicle conditions
including the rollover incicments for documentary purposes.
the eleven (11) high :pecd cameras are located at stationary
positions near the point ot impact. One is an overhead
camera mounted on a toewer above the fixed barrier face on
centerline ot the test vehicle at impact. Its field of

view includes the barrier lace and the front of the vehicle
to a point about one loot aft ol the windshield. A second

and third camera are mounted on top ol the fixed barrier with |
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their ticld ol view concentiating on the windshield area
(FMVSS 212,219).  7The fourth and ritth cameras each have
a side view ot the test vehicle at impact. 7The sixth,
seventh, eirght, and ninth camcras are located adjacent

to the test vehicle front passengers compartment and
positioned to photograph motioun of cdach test dummy at
impact. The tenth and elceventh cameras are located in
the pit and positioned to photograph the underside of the

engine compartment and fuel tank area.

MOV ING BARRIER 1MPACY TEST

Motion picrure coverage of the event employs four (4) 16mn
1B Photo Sonics cameras and two (2) lémm 51 Redlake Locam
Gameras using color film at 500 trames per second (fps).
Also a léma Canon Scoopic 24 frames per second (fps) camera
with color Film is used to record vehicle pre~test condition,
parrier in-run, impact, and post-impact vehicle conditions
including the rotlover increments tor documentary purposes.
Five (5) of the high speed cameras are located at stationary
positions near the point ol impact. Three (3) cameras are
lacated in the pit and positioned to photograph the under-
side of the engine compartment, with overlapping field of
views, aft Lo the tuel tank area. The fourth and fifth

cameras each have a side view of the test vehicle at impact,
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The sixth camera 1s attached to the moving collision barrier
to photograph the contact between the barrier and the test

vehicle.

TIME PULSE GLENERATOR

Time data from two (2) sources are contained in the high
speed film coverage. “The first is a time reference of 130
pulse per second (pps) light emitting diode event mark along
the tilm adge. This pulse is generated by the time pulse
generator and fed to all hiyh spceced cameras. Thus, it is
possible to relate film dalua to a real time base. The
second tilme record is an indication ot time zero (moment
of impact). This is accomplished by a trip switch and
evaent. mark system. The trip switch is positioned at the
impact point so that it triygers the light emitting diode
event mark along the film edge at the moment of bumper-
barriéx contact. Thus, the particular film frame corre-
sponding to the point of impact is clearly indicated on

all the high speed film.
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DATA ACQUISITLION AND KUDUCTION

The data acquisition and analysis system used for acquir-
ing occupant response and vehicle acceleration are shown
schematically in Iigure 5-1. A complete list of instrumen-
tation is provided in Table 5-1. An itemized procedure

for acquiring data is provided on Table 5-2.

Prior to the vehicle impact test the onboard instrumenta-
tion packaye is installed and a calibration and null re-
ference check is performed to checkout all data analog
devices including the FM magnetic tape recorders. The
moment of impact triggyer switch attached to the vehicle

is also checked out. Immediately following vehicle impact
a post-impact calibration and null reference check is per-

formed.

The analog data is then played back into a Hewlett Packard

Digital Fourier Analyzer (DFA) system using a HP 21008

mini computer with 32K word core storage. This system uses
four proyram controlled analog filters which provides pre-

digitizing filter capability of 60 db/octave ?bove 1250 Hz.
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The DEA 1s o hard dise based system with standard HP design
software tor pertorming data acquisition and analysis func-—
tions.  The HP sottware is prograumed using direct keyboard
functions to automate the data reduction process. The data
1s entered into temporary storage, tour channels (one set)
at a time with eight total sets. Table 5~3 defines each
data channel and data set.  The data sets are divided into
driver and passenger tape recorder groups to facilitate
simultancous data acquisition for the head, chest and veh-
1cle accelerometers Lo asshure appropriate calibration of

1 jury ccoiteria and vehicle dynamics. At the time of entry,
test personnel enler the appropriate calibration for each
data channcl and the computer then scales the data appro-
priately. When all data has been acquired it is moved as

a vehicle set to perwmanent storage.on a removable magnetic
disc. (Eight vehicle setls are slored on each magnetic disc.
All maygnetic discs and FM recorder tapes are retained on

file at AETL).

The only molifications to the data at the time of permanent
storagye is the filtering and digitizing process of the FM
tape recorder (2599 llz) and the DFA (2000 Hz sampling for a
500 ns window). Atter the data 1s moved to permanent storage

it is recalled by test personnel and plotted with the appro-
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priate labels and vehicle designation. As the data is re-
called, the DFA is programmed to automatically apply the

appropriate SAE filter where applicable.

A 1250 Hz jpredigitiving analoy filter with a rolloff of

60 db/octave, shown in figure 5-2, was applied to all data.
Also shown in figure 5-2 are SALE class 60 and class 189
filters. These fillers are in accordance with SAE J211A,
Instrumentation for lumpact Tests. These SAE recommended
filters are quadratic double pole with 65% damping and a
12 db/octave rolloff. fThey are applied using a fast
fourier transform of the data, frequency domain multi-
plication, and an inverse tast tourier transform of the
product. The class 60 filters is applied to vehicle
acceleration and belt restraint forces. The class 180
filter is applied to chest acceleration. SAE filters were

not applied to head accelerations and femur forces.

IMPACT DATA

All impact data is presented in computer plots of data
digitized at 500 microseconds. Special SAE filters are
applied to appropriate data sets. Each data plot includes
labeling, defining the test vehicle, filter class, and the

complete identification of the data plotted.
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DUMMY HEAD DA'TA

The duny head accelerations are processed and the Head
Injury Criteria (HI1C) calculation is performed. The HIC
calculations are maxiwized for start time (Tl) and end
time (T2), using a manual itcration routine, usually
requiring about ten intcerations and between 5,000 and
19,309 combinations of start and end times, Data out-
put is in the form of computer plots with the final

HIC calculations. Listing of data value and HIC cal-
culations are available, bLut not provided in the final

reporct.,

DUMMY CHES'T DATA

The dummy chest accelerations are processed as class 180
data, and direct Chest Severity Index (CSI) calculations
are perforned, Data outpat is in the form of computer

plots with the C8! calculations.

FEMUR LOAD DATA

The dummy femur loads are processed and presented as

computer plots.,
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SECTION

The dumumy restraint loads

and prescnted as computer

VEHICLE ACCELERATION DATA

The vehicle accelerations

and presented as computer

are processed as class 60 data,

plots.

are processed as class 60 data,

plots.
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TABLE 52

PﬁTﬁHﬁgﬁﬂl§}Tl9N.ﬁN“<B¥UU9T}UN PROCESS

DESCRLPY'ION

DA System Installation

DA System Pre-Impact Calibration
Impact Trigyer Checkout

Vehicle Impact Performed

DA System Poust-lmpact Calibration

Data Reproduced IFrom FM Tape Into Computer
a) Dbata analog filtered at 1250 Hz
b) Data digitized at 500 ms sample rate

c) Mata sychronized by impact trigger signal
Digitized buata Examined

Data Transtered Permanent bisc Storage
Appropriate SAE Filters Are Applied

Bach Data Signal Plotted With Lables

Chest Severity Index Values Determined

Head Injury Criteria Values Determined
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APPENDIX A




bie APPROVED ENGINEERING TEST LABORATORIES

APPENDIX A

The followiny photographs are pre and post test dummy
positions and interior compartment locations of dummy

contact during the impact event.



@ APPROVED ENGINEERING TEST LABORATORIES

Figure A-1
1980 Oldsmobile Cutlass LS - 4 Door Sedan
NHTSA 800111

Pre-Test, Driver Dummy View
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Figure A~2

® . 1980 Oldsmobile Cutlass LS - 4 Door Sedan
NHTSA 800111

Pre~Test, Passenger Dummy View
@
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Figure A-3
. " 1980 Oldsmobile Cutlass LS - 4 Door Sedan
NHTSA 800111

Post-Impact, Driver Dummy View

..79...
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Figure A-4
1980 Oldsmobile Cutlass LS - 4 Door Sedan

NHTSA 800111

Post-Impact, Driver Dummy Contact Area







APPROVED ENGINEERING TEST LABORATORIES
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Figure A-5
1980 Oldsmobile Cutlass LS - 4 Door Sedan
NHTSA 800111

Post-Impact, Passenger Dummy Contact Area
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’I APPROVED ENGINEERING TEST LABORATORIES

APPENDIX B

The following computer plots provide complete and
cunprelhiensive vehilcle acceleration during the rear
moving barrier wmpact test of a 1980 Oldsmobile

Cutlass LS - 4 Door Sedan, NHTSA BJOO11l.
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National
ot o cemenld
DLt tce ot

Degaar Lnenl ol Transportation
Highway VTraffic Safety Administration

Vellicle Safety Compliance

403 Seventh SlveclL S, W,

Washingtoa,

CONTRACT NUMBLR.

Do

LDOT-US-9-J2273

235990

1 hereby certify that the preceding report 13 true and correct to

Lthe best of wmwy knowledye.

APPROVED ENGINEERING TEST LABORATORIES

R. D. Short,

s ald,

R, E. Allen, P.E., Dynauics
R & D Departiment Manager

R. J# McKelligoLt, PP,

Quallty ASsurance Manayer

7

vision Manager

Ciuky

96

D K, Ha. LS

D. H. Hand, Project Englneer
G. Valanzuela,Machanica

DPepartment Supervisor
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WIS TEST 154, CCCUPANT 1 MEAD, CMEST, VEM X VELOCITT

YOUSA0C0. 003 JARZ-009 [Tv BO GLOSMOBILE CUTLASS WEK2 a
OCCUPAMT A FLOORPAN - LEFT REAR XC AX]S 12590M2
vO154vC0. 003 3882-00% [Ty 80 QLOSMOBILE CUTLASS VEK2 D
OCCUPANT A FLOORPAN - LEFT REAR XG AXIS 125042
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NTS TEST 154, OCOUPANT 2 WEAD, CHEST, VEM X VELOCITY

V0134DC0. 003 3882-009 [TV 20 OLOSHOBILE CUTLASS YEW2 o
OCOSPANT & FLODRPAN - LEFT REAR XE AXIS 1250M:

VO154vC0.003 38A2-00% 1TV B0 OLDSHORILE CUTLASS VEH? o
OCOUPANT A FLODEPAM - LEFT REAR NG AN[S 12%0H:
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File: YO158AKD. 003
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Yehicle maber: 2

CALIFORHIA

OLOSHOBITLE

58482009 96.5 kph  [T¥

CUTLASS

Occupant location, type: A

FOR DOOR SEDAM

Sensor Attochment: FLOORPAM - LEFT KEAR Axis: XC
Stetus: FILTERED THIN 2 -1,8142 at 92.50¢
Filter cutoff: 100 H:z THAX = 145,046 at 28,000
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File: VDT54AAD. 00N
WIS - CALIFCRNIA Ian2-009 56.5% hph [TV
0 HWHTSA FLAT IHPACTOR CUTLASS

Yehicle number: 1
Occupmnt location, type: A

Sermsor Attachasnt: OTHER Agig: XG

Status: AS MEASURED THIN =  -&1.4568 at 8. 000

Filter cutoff; 1250 Hz TMAX = 25.793 at 9.000
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File: VO154A40. D02

KTS - CALIFORMIA 1882-D09 6.5 kph |1V
80 DLOSMORILE CUTLASS FOUR DOOR SEDAN
Yehicle ramber. 2
Ocoupant location, type: A
Sendor Attachinent; QTHER Anis: XG
Status: AS HEASURED YHIW = -10.507 a 5%.000
Filter cutolf. 1250 Hz THAX = 23 316 at 42.000
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File: vi154A40.0

NTS - CALIFORM(IA

30 0LOSMOBILE
Vehicle rumber:

o3

2

3882.009 S6.5 kph IV

CUTLASS FOR DOCR SEDAM

Occupant location, typa: &
Sengor Atcachment: FLOORPAN - LEF] REAR Axis: XG
Status: AS MEASURED

Filter cutoff:

25 0000 —— — T

1250 Mz

YH(M = -3.5850 at 11.000
THAX = 22 829 at 22.%00
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File: wO15%4a40, DO
RIS - CALIFORMIA 1882005 56.9 kph TV
&0 OLOSHOE T LE CUTLASS FOUR DDOE SEDAN

Vehicle ramber: 2
Cccupant location, Type: A

Sermor Attochment: FLOORPAN - RIGHT FRONT Axis: X@

Status: AS MEASURED THIK = -3 7009 at 68500

Filter cuteff. 1250 Wz THAY = 20,251 a1 32.500
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Flle: VO1SLAFD ., O0)

HTS -

0

CALIFORNIA 3saz- 009 6.5 kph 11V

WHTSA FLAT [MPACTOR CUTLASS

Yehicle mmber: 1
Occupant locetion, Type: A

Sensor Attachinent; OTHER Aais: X6
Stetus: FILTERED THIN = +15. 058 at &, 000
Filter cutoff: 100 M T™MAX = 0, 50684 at 171,500
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Fila: YOVSLAFD. Q02

WS - CALCFORNWIA la82-00% 56.5 kph [TV

B0 OLDSHOBILE CUTLASS FOUR DOOR SEDAM

vehicle rumber: 2
Occupant location, type: 4

Sertor Attechaent: DTHER Axiy: XG

Status: FILTERED YM|M = -5 B778 ol 54.500

Filter cutoff: 100 Mz TMAX = 20,74k [} &Y Jo0
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File: vOIS&AFD. Q03

NTS - CALIFDRNIA IB82-00% 56.% kph  1ITY

a0 OLOSHORILE CUTLASS FOUR DOOR SEDAN
vehicle mmmber: 2

Dccupont locetion, type: A

Senaor Attechoent: FLOORPAN - LEFT REAR Axis: X6
Status;: FILTERED TMIN = -1.8162 at 52,500
Filter cutoff: 100 Hr AX = 15,044 at 28.000
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File: VO1SLAFD . 004
HTS - CALIFORNIA 3832 -00% 54.% wph 11V
80 CLDSmOR|LE CUTLASS FOUR DODE SEDAM

Yehicle number: 2
Dccupdnt Location, type: A

Sensor Atcachment: FLOORPAN - RIGHT FROMT Axig: XG

Status: FILTERED YHIH = -1,7656 at 263,500

Filter cutotl: 100 Kr THAX = 14, 48% ot 25.500
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