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SECT1LON 1

INTRODUCT LON

This report contains intformation regarding a joint pro-
gram for the Otlice of Vehicle Safety Compliance (0OVSC),
Office of Automotivc Ratings (OAR), and Rescarch and
Development (RaD) for a vehicle assessment and standards
enforcement indicant tests of tuel system integrity re-
lative to PFederal Motor Vehicle Safety Standard (FMVSS)

No. 301-75. This test was perfourmed under Contract

Number DOT-HS-9-02273 by Approved Engineering Test Lab-
oratories, 1536 East Valencia Drive, Fullerton, California,
in accordance with the Office «t Vehicle Safety Compliance

(OVSC) Laboratory Procedures (110212-02).,

The specific purpose of this test was to obtain research
and vehicle rating data in conjunction with fuel system
integrity indicant data, when a vehicle is impacted in ex-

cess of the velocity (30 mph) requirements of FMVSS 301-75.

Section 2 contains general test and vehicle information,
occupant/vehicle acceleration summary data, while Section 3
contains all compliance relatec data. Section 4 contains
test dummy and vehicle measuremnents, along with camera posi-
tions, Section 5 discusses ARTL's test facilities and data

acquisition and reduction systewm.
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SECTION |

Appendix A contains additional photograplis not related

to vehicle compliance. Appendix B contains the computer

generated plots, while Appendix C contains the dummy

certification reports if applicable.

ADMINISTRATIVYE DATA

A. References

1.

Federal Motor Vehicle Safety Standard No. 301-75
"Fuel System Integrity" as published in the Fed-
eral Register, vVolume 38, No. 22397, dated August

20, 1973,

National Highway Traffic Safety Administration -
Office of Vehicle Safety Compliance Laboratory
Procedures for Vehicle Assessment and Stanqdards
Enforcement Indicant Testing for "Windshield
Mounting", FMVSS 212 - "Windshield Zope Intrusion",
FMVSS 219 - "Fuel System Integrity", FMVSS 301-75,

TP212-02, dated April 1, 1980.
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Description of Test Vehicle

1. 1980 Subaru GL - 4 Door Sedan

2. Vehicle [dentification No.: JF17AB21FAG206167
3. NHTSA No.: 800530

4. Manufactured Date: February 1980

5. GVWR: 3,070 pounds

Dates

1. Vehicle Received: July 30, 1980
2. Start of Test: July 31, 19890

3. Completion of Test: August 7, 1980
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TABLIT L

GCUMMARY OF 41010 COND LT LIONS

PEST VEHLCLLE INFORMATION:

Manutacturer: Fuji Heavy Industries LTD.

Make/Model : Subaru GL _

Body Style: 4 Door Sedan ___ Model Years: 1980 -
VIN: JF17AB21FAG206167 Build Date:___ February 1980

NHTSA No, : 800530 . Color : Silver .
Engine Data: Four (4) _cylinder:.; 97.9 Cu. In. Displ.
Transmisseion Data: Five (5)  speed ( X) Manual ( ) Automatic
Major Options: None —

VEHICLE ATTITUDE:

Delivered Attitude: L¥_25.3 in.; R¥_25-1 in.; LBR_24:8  in.i.RR, 24.5 i
Test Attitude: L 24.3 in.; wr_24.1  in.; LR_23:6 _in.; RR.23:0 i

VEHICLE TIRE DATA:

Recommended Cold Tire Pressure: Front = 26 psi
(Up to Vehicle Load Capacity) Rear = 26 pei
Recommended Tire Size: 175/70HR13 Load Range: __unkpown. .

Spare Tire: X Yes; NoO; Space Saver: Yea; X _No

- 13 -
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SUMMARY OF TEST CONDEPFIONS (Cont'd)

TEST CONDITIONS:

Date of Test:  Auqust 7, 1980 _Time of Test: 1336
Ambient Tewmperature: 101 0 - °F at Impact Area
S e =
VEHICLE CAPACITY:
Type of Scats: ____Bench; X Bucket; Split Bench
Designated Seating Capacity: Front 2
4 Center 0

Rear 2

Total 4
Cargo: 60 1bs.
Total 660 1bs. (Vehicle Capacity Weight)
GVWR: 3,070 1bs. (Taken From Certification Label)
GAWR: Front 1,750 lbs.; Rear_ 1,320 lbs.
VEHICLE DELIVERED WEIGHT: (Fuel - 93% of NFC)
Left Front _ 678 1bs. Left Rear 385 lbs.
Right Front _651 _1bs. Right Rear _ 442 lbs.
Total Front Weight 1,329 1bs. ( 61.6 % of Total Vehicle Weight)
Total Rear Weight 827 1lbs. ( 38.4 % of Total Vehicle Weight)
Total Delivered Weight 2,156 1bs.

== o o

CALCULATED VEHICLE TEST WEIGHT: 2,544 lbs.

(With Required Dummies and 69 lbs. Cargo)
U S —
ACTUAL VEHICLE TEST WEIGHT:

Left Front 770  1bs. Left Rear 489 lbs.

Riyht Front 746  lbs. Right Rear _ 555 lbs.

Total Front Weight 1,516 lbs. ( 59.2 % of Total Vehicle Weight)
Total Rear Weight 1,044 1bs. ( 40.8 % of Total Vehicle Weight)
fotal Test Welght 2,560  ibs.
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SURIRIATES OF CPEST COND T TONS (Conl *d)
‘l‘l‘l.‘i'{_ l"l.l} H_) DATA
Test Fluld Type:  Ked Stoddacd Solvent ;0 specitic Gravity: 0.764
Kinematic Viscosity: 1.1
Nominal Fuel Capacity: 13.20 . _ . yals. (NFC)
Test Volume: » 12.28 . gals. (92-94% of NFC)
I'uel System Capacity: o.13.20 \ gals.

(Data from Owner's Manual)

Electric Fuel Pump: X Yes; No; Fuel Injection: X Yes; No

Docs Electric Fuel Pump Operate with lygnition Switch "on"

And the Engine Not Operating:  Yes; X Noj N/A

Details of Fuel Systoem: Fuel filler located on right rear fender above

wheel opening recessed behind a hinged door, fuel tank located hori-

~.zontally under trunk floor pan between rear axle and bumper.

VEUICLE TEST CONDLTLONS:

Temperature in Occupant Compartment:  N/A °p

Temperature of Windshicld Glazing/Moulding: N/A °F

VEHICLE CRUSH AND KEIOUND:

Overall Length of Test Vehicle: Pre-Test - Left 164.8 in.; Right 165.0 in.
Post-Test - Left 139.8 in.; Right 138.6 in.

Crush: Left  25.0  in,; Right 26.4 in.

Rebound (From Rigid Barrier Only) : N/A  in.
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Vehicle 1980 Subaru GL

NITSA No. 800530 o est bate  Auqust 7, 1980

TYPE OF ThuT: | —.l 0Y Frountal lmpact
I I 30° Obligue lwpact (biiver/Passenger) Side

@J Rear lmpact

KEQUIRED IMPACYT VELOCULY RANGE: _ 34.5 to 35.5 __mph
IMPACT VELOCITY: {(Traps within 5 feet ot impact event)

Trap L = 35,19 wph

Trap 2 =  35.10  mph

Average 35.10 _ _mph

Actual distance from vehicle rear bumper to barrier

face when entering timing trayp 45.5 in.

Actual distance trom vehicle rear bumper to barrier

face when exiting timing trap 21.5 in.

VEHICLE STATIC CRUSH: Driver's Side - 25.90 inches
Passcenger's Side - 26.4 inches
Average = 25.7 inches

Crush Details: Frame buckled under rear doors, rear window shattered,

roof buckled over both "B" ﬁgQ_ig" posts, both dummies made contact

with rear seat back_ggﬁhign,

VEUICLE REBOUND: (From rigid barvier only)

[}

Driver's side - N/A inches
Passenger's Side - N/A inches
Average = S - N/A B inches




hd

APPROVED ENGINEERING TEST LABORATORIES

SECTION 3



’I‘ APPROVED ENGINEERING TEST LABORATORIES

SECTION 3

.0 TEST DATA

The 1980 Subaru GL - 4 Door Sedan was subjected to a
rear moving barrier impact and a static rollover man-
euver as réquired by Federal Motor Vehicle Safety

Standard No. 301-75.

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 the

motion picture coverage 1is submitted separately.
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POST  TMPACT SUMMARY

UL SYSTEM INTEGRITY = FMVSS 301275

Vehicle__ 1989 Subaru GL

NH1TSA No. 800530 ___ . . ___. Test Date August 7, 1980
Actual Max. Allow.

Fuel spillaye from impact until -0 - 1 ounce

vehicle motion ceases.

Fuel spillage for 5 minute period

following cessation of vehicle -0 - 5 ounces

motion after impact.

b::}ogplllage for next 25 minute -0 - 1 ounce/

p . 1 minute

Time duration from impact until 22 min. 30

start of rollover toest periods. 39 sec. minutes

Fuel Spillage Location:
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VI

FUEL SYSTEM INTEGRITY - FMVSS 301-75

STATIC ROLLOVEK

Vehicle 1980 Subaru GL

NUHTSA No.

800530

() o Fuel Filler

Cap Location

Actual Max. Allowed
’—

Rollover fixture 90° rotation 2 min. 1 to 3
time 12 sec. Minutes
Fuel spillage during 5 minute .
period from onset of rotation lmmeasureable 5 ounces
Fuel spillage during 6th minute
period from onset of rotation -0 - 1 ounce
Fuel spillage during 7th minute
period from onset of rotation -0 - 1 ounce
Fuel *Spillagye Location:  Carburetor air cleaner assemblv area

20
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STATIC ROLLOVER

Vehicle 1980 Subaru GL

__ NHTSA No.

830530

Actual Max. Allowed
Rollover fixture 90° rotation 2 min. 1 to 3
time 14 sec. Minutes
Fuel spillage during 5 minute
period from onset of rotation -0 - 5 ounces
Fuel spillage during 6th minute
period from onset of rotation -0 - 1 ounce
Fuel spillage during 7th minute

-0 - 1 ounce

period from onset of rotation

Fuel Spillage Location: Not Applicable ~

- 21 -
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TABLE X
FUEL SYSTEM INTHEGRITY - FMVSS 301-75

STATIC ROLLOVEK

___NHTSA No.

800530

Actual Max. Allowed
Rollover fixture 90° rotation 2 min. l to 3
time 19 sec. Minutes
Fuel spillage during 5 minute
period from onset of rotation -0 -~ 5 ounces
Fuel spillage during 6th minute
period from onset of rotation -0 - 1 ounce
Fuel spillage during 7th minute
period from onset of rotation -0 - 1 ounce

Fuel Spillage Location:

)

_Not Applicable




‘l'/\.l_illl',' X
FUEL SYSTEM INTEGRITY - FMVSS 301-75
STATIC_ KOLLOVER

Vehicle 1989 Subaru GL ______NHTSA No.

890530

Actual Max. Allowed

." Rollover fixture 90° rotation 2 min. 1 to 3

time 20 sec. Minutes

Fuel spillage during 5 minute

period from onset of rotation -0 - 5 ounces

Fuel spillage during 6th minute

period from onset of rotation -0 - 1 ounce

Fuel spillage during 7th minute

period from onset of rotation -0 - 1 ounce

Fuel Spillage Location:

____Not Applicable

- 23 -
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TEST RESULTS AND PHOTOGRAPHS

Post-impact inspection 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 and both rear wheels were jammed. The rear
window shattered and the roof buckled over bath left
and right "B" and "C" posts. The rear seat floor pan
buckled and all four doors were jammed. Both front
seat backs bent backward unto the rear seat cushion
and the rear seat assembly was deformed. Both the
driver and passenger dummy head made contact with the

rear seat back cushion.

No fuel spillage was recorded following the test vehicle
impact, nor during the time period before the start of
the rollover test. An immeasureable amount of fuel
spillage was noted emitting from the carburetor air
cleaner assembly during the 90° test increment, however
the fuel spillage ceased before the time period was
completed. No other fuel spillage was recorded during

the subsequent rollover test increment time periods.

The 1980 Subaru GL - 4 Door Sedan test vehicle appears to

comply with all the requirements of FMVSS 301-75.
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Figure 3-1
1980 Subaru GL - 4 Door Sedan
NHTSA 800530

Pre—-Test, Left Side View
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Figure 3-2
1980 Subaru GL -~ 4 Door Sedan
NHTSA 800530

Pre-Test, Full Rear View
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Figure 3-3
1980 Subaru GL - 4 Door Sedan
NHTSA 800530

Pre-Test, Right Side View
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Figure 3-4
1980 Subaru GL -~ 4 Door Sedan
NHTSA 800530

Post-Impact, Left Side View
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Figure 3-5
1980 Subaru GL - 4 Door Sedan
NHTSA 8030530

Post-Impact, Full Rear View
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Figure 3-6
@ 1980 Subaru GL - 4 Door Sedan
' NHTSA 803530

Post-Impact, Right Side View
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Figure 3-7

1980 Subaru GL - 4 Door Sedan

NHTSA 800530

Post-Impact, Rollover Test,

90°

Increment
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Figure 3-8
1980 Subaru GL - 4 Door Sedan
NHTSA 800530

Post-Impact, Rollover Test, 270° Increment
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4.9 OCCUPANY RESPONSE AND VEUICLE ACCELERATION SUMMARY DATA

The following data sheets sunmarize:

A. The dummy position data (Part 572 Dummy Pre-Test
puminy Clearance Distances Sheet)

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

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

More comprehensive data is presented in Appendix B in
the form of computer plots.



TABLE 4-1

MANUFACTURERS SEAT BELT INSTRUCTIONS

3. SAFETY SEAT BELTS
FRONT SEAT BELTS

Your cas 18 equipped with a scat belt
warning device at the dnver's seat 1n
accordance with current safety stand-
ards. This device is designed so that the
scat-belt warning hight on the mstiy-
ment panel will glow for sbout wux
scconds when the driver has wined the
igolon starter switch to "ON’’.

If the drver has not tusteaed his seat
belt, the waining buzeer will sound at
the sare time.

UM-470
Make it 4 rule to have Wl the passengers

wncluding the daver fasten their seqt 10 disconnect the belt, push the button
belts betore starung the car. of the buckle.

The front scat belts are a threc-pont
lype with un emergency locking re-
tractor.

During 4 quick deceleration as the car
stops abruptly, turns shaeply, or hits
anuther object 1n an acoident, the seat
belt setractor i3 activated 1o lock the
belts.

To fasten the front seat belt, insert the
tongue into the buckle untd it snaps.
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rarr Lo LUMMY P RE=TELTY CLEARANCL DLIETANCES

DRIVER PAS SENGER

16.5 in.

Hy = 16,3 in. HH

UW = 995 g in. HW = 20.6 in.

HR = 5 2 in. HR = 6.6 in.
s = 8.2 in. HS = 7.9 in.

Cb = 22,5 in. cD = 23.0 in.
¢s = _18.4 in. AD = 3.0 in.
AD = __ 2.6 in. HD = 6.2 in.

HD = 6.4 in. KD = 4.0 in.

Kb = 4.8 in.

- 44 -



VEHTCLE STRUCTURAL DATA

" VEHICLE 1980 Subaru

"C" POST

GL

“B" POS‘P

~ NHTSA NO,

_.800530

e G -—___—4"A" POST

]

45 -

B
; N |
; A |
1 "1 F
. D __m*+
e — ——— - E
e DIMENSIONS )
| LOCATION MEASUREMENT (IN.) LOCATION MEASUREMENT (IN.)
A —12.0 E 16,90
B 11.5 o F 31.7
C 29.5 . G 22.90
| D 6.5 -
B ACCELERATION PEAKS
POSITIVE* NEGATIVE*
DIRECTION DIRECTION
ACCELEROMETER "PEAK | T TIME PEAK TIME
| LOCATION | nG! .. {MSEC) "G (MSEC)
NO. 1 LONGITUDINAL |  31.6 _, _ 15.0 9.1 12,90
| NO. 2 LONGITUDINAL &~ 25.7 _ | __ 9.0 4.4 145.9
| NO. 3 LONGITUDINAL 31.4 78.0 6.6 23.90
*POSITIVE - LONGI'PUDLNAL: FORWARD *NECATIVE - LONGITUDINAL: REARWARD
DIRECTION DIRECT1ON



PRE-TEST
VEHICLE MEASUREMENT DATA _— . N/A

le6.6"

N/A
N/A
N/A

77.2"
77.5"

N/A

N/A

165.0"
l64.8"
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TABLE
POST-TEST

POST-

VEHICLE MEASUREMENT DATA

138.6"
— 139.8"
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TABLE 4-6

SUMMARY

PRE-TEST AND POST-TEST VEHICLE DIMENSIONS

Measurement Point Pre-Test Post-Test Difference
X1 166.6" 140.5" 26.1"
X8 77.2" 50.2" 27.0"
X9 77.5" 51.2" 26.3"
X19 165.0" 138.6" 26.4"
X20 164.8" 139.8" 25.0"

- 48 -



VEULCLE

19890 Subaru GL

NHTSA NO.

800530

TABLE 4-7
FMVSS 391-75

CAMERA POSITIONS

TS DATE August 7, 1980

/ e
<

S S

S

- 49 -
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MV

CAMERA POSTTTONS

badb—/7N

veliCLg 1989 Subaru GL e
NHTSA NO. 800530 TEST DAVE  Auqust 7, 1980
1. Photo-Sonics X 7.5" 2. Photo-Sonics X 51.0"
13mm 500FPS Y -9 - 13mm S00FPS Y 219.0"
' g99.Q" 7 41.0"

3. Photo-Sonics X 49.0"

13mm 500FPS Y 187.0"

5. Photo-Sonics X_ 430"
13mm 500 FPS Y 1.5"

Z -42.7"

7. Canon Scoopic
12.5 = 75mm 24FPS

- Documentary -

- 53 -

Photo-Sonics

13mm 5Q30FPS

Photo-Sonics
13mm 5J0FPS

X -4.9"
Y 1.8"
Z =-44.0"

X

2

168.0"

J.3"

-47.3"
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APPRONVED ENGINLELRING 1EST LABORATORIES

SECTTON 5

TEST FACILLTIES AND LQUILMENT

Approved Engineering Test Laoboratories (AETL) collision
barriers, vehicle static rollover machine, and data
processing/computer analysis test facilities are located

at the Fullerton, California Division,
This section discusscs these specialized facilities, along
with associated equipment and instrumentation required for

the performance of this test.

FRONTAL COLLIS10ON BARRIER FACILITY

The frontal (fixed) collision barrier conforms to the re-
quirements as set by the NHTSA Office of Vehicle Safety
Compliance (0VSC) and as defined in the Laboratory Procedures
for FMVSS 212/219/301-75, TP219-02, dated January 9, 1979,

with the following special characteristics.

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 faced with 3/4 inch plywood. The total mass of the
structure is approximately 200,000 pounds, with a substantial
portion below ground to provide resistance against sliding or

tipping of the barrier during impact.
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’ SECTION 3

5.1.3 The facility consists of a 500 toot concrete paved runway,
with a steel monorail embedded in the approach surface.
Two camera pits are provided to allow photographing the
test vehicle at impact. One pit is located immediately
in front of the fixed collision barrier and is 36 inches
wide (expandable to 48 inches), 7 feet deep, and 23 feet
long (3 feet of the pit length extends under the
barrier face). The second (mid) pit with removable
monorail section is located approximately 160 feet from
the fixed collision barrier and is 43 inches wide, 7 feet

deep, and 23 feet long.

5.1.4 Tow propulsion is provided by a fixed prime mover and
continuous cable drive system lccated near the mid camera
pit position. The power plant for the tow cable system is
a 200 h.p. synchrouous electric motor, coupled to an
electronically controlled Eddy Current Clutch and a 4:1

gear reduction transfer 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

. fixed collision barrier and around fixed idler pulleys
to complete the loop. The test vehicle or moving collision

~ barrier is towed by a dolly asseubly attached to the vehicle .
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or moving collision barrier by a shear pin release mech-
ani;m. 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 momentum 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 dolly 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 continuinyg 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 frecly along the monorail.

OBLIQUE ANGLE COLLISION BARRIER

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

characteristics.
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The oblique angle collision barrvier ig 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 wmeans of seven tubular gussets
that attach to the standard fixed frontal collision

barrier to form a riyid buttress structure.

MOVING COLLISTON HARRILR

A%

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

Paragraph $8.2 with the following special characteristics.

The chassis is constructed of 12 inch steel channel with
tubular frame gussets. The 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-
zontally welded to the chassis to form a rigid symetrical
structure. A camera boom extends above the barrier face
plane to provide a view of barrier to vehicle impact. The
barrier assembly weighs 3,977 pounds and has a four wheel

electric brake systen.
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VEHICLE STATIC ROLLOVER MACUINL

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

following special characteristics.

The vehicle static rollover machine is constructed of 10
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 design feature to accomodate vehicles with a
gross vehicle weight rating (GVWR) of 10,000 pounds or
less with various body configuration 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

The test vehicle 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 tou one side on the approach apron. Each timing
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trap system containsg two (2) optical beams, mounted
twenty four (24) 1nches apart, 1u a mechanical housing

asscibly providing a start-stop slignal to a digital dis-
play counter., As the test vehicle traverses the impact
apron, a blade attached Lo the test vehicle rear fender
interrupts ecach optical beam providing the precise mea-
surcment of tiwme interval for the test vehicle to advance
the known distance between the optical beams. Each
interval of time measuremoent is stored in the digital

display counter and photographically recorded.

The moving collision barrier impact velocity is measured

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

to vehicle impact location and to one side on the approach
apron. Each timing trap system contains two (2) optical
beams, mounted twenty-four (24) inches apart, in a mechani-
cal housing assenbly providing a start-stop signal to a
digital display counter. As the moving barrier traverses
the impact apron, a blade attached to the moving barrier
side interrupts each optical beanm providing the precise
measurement of time interval for the moving barrier to ad-
vance the known distance bcthen the optical beams. Each

interval of time measurement is stored in the digital dis-

play counter and photoygraphically recorded.
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PHOTOGRAPH COVERAGE

Because FMVSS 212/219/301-75 may be a combined test, it is
necessary that all photographic coverage of the test vehicle
be done at one time with specific photographs to document
the areas for Vehicle Satety Compliance consideration; wind-
shield area and the fuel system. Each report will utilize
only those photographs pertaining to the Vehicle Safety

Compliance Test beiny reported.

FIXED BARRIER IMPACT TEST

Motion picture coverage of the event employs seven (7) lémm
1B Photo-Sonics cameras and four (4) lémm 51 Redlake Locam
cameras using color film at 500 frames per second (fps).
Also a lémm Canon Scoopic 24 frames per second (fps) camera
with color film is used to record vehicle pre-test condition,
vehicle in-run, impact, and post-impact vehicle conditions
including the rollover increments for documentary purposes.
The eleven (11) high Speed cameras are located at stationary
positions near the point of impact. One is an overhead
camera mounted on a tower above the fixed barrier face on
centerline of the test vehicle at impact. Its field of

view includes the barrier face and the front of the vehicle
to a point about one foot aft of the windshield. A second

and third camera are mounted on top of the fixed barrier with
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theiv ticld ot view concentirating on the windshicld area
(FPMVSsS 212/219). The touwrth and rfifth cameras each have

a side view of the test vehicle at impact. The sixth,
seventh, eight, and niuth cameras are located adjacent

to the test vehicle front passengers compartment and
positioned to photoyraph motion of each test dummy at
lmpact. The tenth and eleventh cameras are located in
the pit and positioned to photograph the underside of the

engine compartment and fuel tank area.

MOVING BARRLER IMPACT 'I'EST

Motion picture coverage of the event employs four (4) 1l6mm
1B Photo Sonics cameras and two (2) lémm 51 Redlake Locam
cameras usinyg color film at 500 frames per second (fps).
Also a lomm Canon scoopic 24 frames per second (fps) camera
with color film is used to record vehicle pre-test condition,
barrier in-run, impact, and post-impact vehicle conditions
includingy the rollover increments for documentary purposes.
Five (5) ot the high spced cameras are located at stationary
positions near the point of impact. Three (3) cameras are
located in the pit and positioned to photograph the under-
side of the engine compartwment, with overlapping field of
views, aft to the tuel tank area. The fourth and fifth

camcras cach have a side view of the test vehicle at impact.
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The sixth camcera 1s attached Lo the moving collision barcier
tu photugraph the contact between the barrier and the test
vehicle.,

TIME PULSE GENERATOR

PTime datu from two (2) sources are contained in the high
speed film coverage. The First is a time reference of 100
pulse per second (pps) light emitting diode event mark along
the tilm adye. This pulse is ygenerated by the time pulse
generator and fed to all high spceed cameras. Thus, it 1s
possible to relate tilm data to a real time base. The
second time record is an indication:of time zero (moment
of impact). This is accomplished by a trip switch and
event mark system. The t1ip 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-
barrier 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 ACQUISITTON AND  KEDUCT TON

The data wscequisition and analysis system used for acquir-
ing occupant responsce and vehicle acceleration are shown
schematically in Figure 5-1. A complete list of instrumen-
tation is provided in Table S5-1. An itemized procedure

for acyguliring data 1s provided on Table 5-2.

Prior to the vehicle impact test the onboard instrumenta-
tion packaye 1s 1nstalled 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 triyger switch attached to the vehicle

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

formed.

The analogy data is then played back into a Hewlett Packard

Diyital Fourier Analyzer (DFA) system using a HP 21008

mini computer with 32K word core storage. This system uses
four program controlled analoy tilters which provides pre-

digitizing filter capability of 60 db/octave above 1250 Hz.
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The DA Is o hard disce basied system with standard HP design
software tor petforming data acquisition and analysis func-
tions. The HP sotlware is programmed using direct keyboard
tunctlions to automatle the data reduction process. The data
is entercd into tewporary storage, four channels (one set)
at a time with eight total setls. Table 5-3 defines each
data channel and data set. fThe data sets are divided into
driver and passecenger tape 1ecorder groups to facilitate
simultanecus data acquisition for the head, chest and veh-
icle accelerometers Lo assure appropriate calibration of
injury criteria and vehicle dynamics. At the time of entry,
test personnel enter the appropriate calibration for each
data channel and the compuler then scales the data appro-
priately. When all data has been acquired it is moved as

4 vehicle set to permanent storage'on a removable magnetic
disc. (Eight vehicle sets are stored on each magnetic disc.
All magnetic discs and FM recorder tapes are retained on

file at AL'1l'L).

the only modifications to the data at the time of permanent
storagye is the filtering and digitizing process of the FM
tape recorder (2500 Hz) and the DFA (2000 Iz sampling for a
500 ms window). Arter the data is moved to permanent storage

it is tecalled by toest personnel and plotted with the appro-

- RD -
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priate labels and vehicle designation.  As the data 1s re-
called, the DFA 15 progtammed to automatically apply the

appropriate SAE filter where applicable,

A 1250 Hz predigitizing analog 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 SAE class 60 and class 180
filters. ‘'These fillers are in accordance with SAE J211A,
Instrumentation for Impact Tests. These SAE recommended
filters are quadratic double pole with 65% damping and a
12 db/octave rolloff. They are applied using a fast
fourier transtorm of the data, frequency domain multi-
plication, and an inverse fast fourier 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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527122 DUMMY HIEAL DATA

The duminy l]o.;ud accelerations are processed and the Head
Injury Criteria (HIC) calculation is performed. The HIC
calculations are maxinmized for start time (P1) and end
time (1'2), using a manual iterat ion routine, usually
requiring about ten interations and between 5,000 and
10,000 coMbinations of stacvt 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, but not provided in the final

report.

5.7.1.3 DUMMY CLIEST DATA

The dummy chest accelerations are processed as class 180
data, and direct Chest Severity Index (CSI) calculations
are performed. Data output 1s in the form of computer

plots with the CSI calculations.

5.7.1.4 FEMUR LOAD DATA

The dummy femur loads are processed and presented as

«

computer plots.



ARPPHOVED EHGINELE KRING Tt 0 TALLORATORIE DS

bt

ST TON )

5.7.1.5 RESTRAINT LOAD DATA

The dummy restraint Joads are processed as class 60 data,

and prescented as computer plots.

5.7.1.6 VEUICLE ACCELERATLON DATA

The vehicle accelerations are processed as class 60 data,

and presented as computer plots.
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DA'T'A !\(_f(lllliirl'l'_l()Nb AN |<.l".>IJlll"l‘_l()N_ PROCESS

—r——- ———— -

DESCRIPTION

DA System Installation

DA System Pre-lmpact Calibration
Impact “'rigger Checkout

Vehicle Impact Performed

DA Systcm Post-Impact Calibration

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

¢) Data sychronized by impact trigger signal

Digitized Data Examined

Data Transfered Permanent Disc Storage
Appropriate SAE Filters Are Applied
Each Data Signal Plotted With Lables
Chest Severity Index Values Determined

Head Injury Criteria Values Determined
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APPENDIX A

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

contact during the impact event.
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Figure A-1
1983 Subaru GL - 4 Door Sedan
NHTSA 800530

Pre-Test, Driver Dummy View
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Figure A-2
1980 Subaru GL - 4 Door Sedan
NHTSA 8030530

Pre-Test, Passenger Dummy View
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Figure A-3
1980 Subaru GL - 4 Door Sedan
NHTSA 800530
Post~Impact, Driver Dummy View
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Figure A-4
1980 Subaru GL - 4 Door Sedan
NHTSA 800530

Post-Impact, Driver Dummy Contact Area
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Figure A-5
1980 Subaru GL - 4 Door Sedan
* NHTSA 800530
Post-Impact, Passenger Dummy Contact Area
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APPENDIX B

The following computer plots provide complete and
comprehensive vehicle acceleration during the rear
moving barrier impact test of a 1980 Subaru GL -

4 Door Sedan, NHTSA 800530.
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APEROVED E NGINEE RING TEST LABORATORIE

SERVICE FOR: U. S. Depatrlment
Nat tonal
FnlLorcement

Otrice ol Vehicle
400 Seventh
Washington,

p. C.

CONTRACT NUMBER: DOT-HS5-9-02273

I hereby
the best

certity that
of my knowledge

APPROVED ENGINEERING TEST

OL)

D.

R. Short,” Division Manager'

Poaw,

R. E. Allen, P.E., Dynamics
R & D Department Manager

/ﬁﬁz§a7McKe ff%btt géé §

ty Assurance Mandggr

rmh

94

ot
Highway Tratfic

Street S.

LABORATORIES

Transportation
Safety Administration

safety Compl iance
W.
20590

the preceding report is true and correct to

.72

Hand, Project Engineer

Department Supervisor



