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SECTION |
PURPOSE AND TEST PROCEDURE

This 35 mph frontal barrier impact test is part of the
Composite FY'86 Vehicle Barrier Impact Testing Program sponsored by
the National Highway Traffic Safety Administration (NHTSA) under
Contract No. DTNH22-84-D-21149, The purpose of this test was to
obtain vehicle crashworthiness and occupant restraint system
performance data for an impact speed in excess of the current 30 mph

FMVSS 212/219/301-75 requirements.

This 35 mph frontal barrier impact test was conducted in
accordance with the Office of Market Incentives (OMI) Laboratory
Indicant Test Procedure. Standards Enforcement iIndicant Test Program
data for FMVSS No. 212, '"Windshield Mounting", FMVSS No. 219
(Partial), "Windshield Zone Intrusion", FMVSS No. 301-75, 'Fuel System

Integrity’, as well as occupant performance data are provided herein,

1 R5077-05
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SECTION 2
SUMMARY OF FRONTAL BARRIER IMPACT TESTS

" A load cell barrier consisting of 36 cell units was impacted
by a 1986 Subaru GL, & door, NHTSA No. MG5501, at a velocity of
35.12 mph. The frontal impact test was conducted by Mobility Systems
and Equipment Company (MSE) on 12 June 1986, The general test and
vehicle description information are presented in Tables 1 and 2.
Pretest and posttest photographs of the test vehicle and dummies are

shown in Appendix A.

Two {2) Part 572 50th percentile adult male Anthropomorphic
Test Devices (ATD!'s) were placed in the driver and right front
passenger designated seating positions (DSP's) according to the NHTSA

test requirements, .

The ATD's were instrumented with head and chest triaxial
accelerometers and right/left femur load cells. In addition, load
cells were placed on the driver's and passenger's lap and shoulder
belts to measure dummy upper torso and pelvic section belt loading. A
summary of dummy configuration and performance verification test data

is presented in Appendix C.

The frontal impact event was documented by one (1) real time
camera and sixteen (16) high-speed cameras. The camera location data

are presented in Table 11,

Sixty-seven (67) channels of crash parameters were recorded
using three (3) FM tape recorders and four (4) direct analog to
digital acquisition units. Time history plots of all recorded

channels are presented in Appendix B,

2 R5077-05



2.1 GENERAL COMMENTS

The 1986 Subaru GL, 4 door was equipped with a 109 cubic
inch 4 cylinder engine and 5 speed manual transmission, The test
weight of the Subaru GL with two (2) 50th percentile male dummies,

instrumentation, and cameras was 2,712 pounds.

The Subaru GL was involved in a frontal load cell
barrier crash at a velocity of 35.12 mph. The vehicle appears to
comply with FMVSS No. 301-75, "Fuel System integrity" requirement.
There was no solvent leakage from the fuel system after impact or

during the subsequent rollover test.

The Subaru GL appears to comply with FMVSS No. 212,
nWindshield Mounting" requirement. The windshield periphery retention
was 100 percent for the right half, 100 percent for the left half, and

100 percent overall,

The Subaru GL appears comply with the FMVSS No. 219,

"Windshield Zone Intrusion" requirement.

The maximum static crush for the vehicle of 26.4 inches
occurred on the right side of the front bumper. The windshield was
cracked but the vehicle glazing remained intact. Both the driver's
and passenger's front doors were jammed and required tools to open
them. Both of the vehicle rear doors were opened without the aid of

tools.

The driver ATD's head hit the steering wheel rim and
the center hub. The driver's left and right knees hit the dash panel.
The driver ATD had a HIC value of 1,728 the maximum chest acceleration
(resultant clipped) was 51.4 g; and the maximum femur loads were 838

(1eft) and 376 (right) pounds.

3 R5077-05



The passenger ATD!s head did not contact anything. Both of
his knees hit the dash panel. The HIC value for the passenger ATD was
898 the maximum chest acceleration (resultant clipped) was 31.7 g;

and the maximum femur loads were 456 {left) and 402 (right) pounds.

Seat belt spoolout, measured by high speed film analysis

was 1.2 inches for the driver and 1.7 inches for the passenger belts.

b R5077-05
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Data Table No. 1 Test Vehicle Data
-VEHICLE YEAR/MAKE/MODEL/BODY STYLE: 1986/SUBARU/GL/4 DOOR

vertcLe nutsa N0 o MG | SES Lol 1 vin:fuTrl i falcTu]s Is Tolels] 2[1 lolsl 6lj‘

VEHICLE BODY COLOR: WHITE - 1+ MONTH & YEAR OF MANUFACTURE: 10/85 '
ENGINE: 4  Cylinders; 109 C.1.D.s __ LITERS; cc ‘
X Gas; ___ Diesely __ Turbocharged
Placement— X Longitudinal; __ Transverse (Lateral)
TRANSMISSION: © speeds X Manual e Automaticy . Overdrive
FINAL DRIVE: X FRONT WHEEL DRIVE; REAR WHEEL DRIVE; four Wheel Drive

DATE VEMICLE AVAILABLE FOR 35 MPH CRASH TESTING:  04/10/86
ODOMETER READING: 20 _ miles; OPTIONS: | | A/Cs Oerss DP/UDO.;D

[xJrire wny [Ccruise contro

€:>TYPE OF OCCUPANT RESTRAINT SYSTEM FOR FRONT OUTBOARD SEATING POSITIONS: Three-

point continuous webbing manual system.

DATA_RECORDED FROM VEHICLE'S TIRE PLACARD:

Tire Pressure (at capacity): 28 psi Front; 7§ psi Rear

Recommended Tire Size:s 175/70 SR13
Tires On Vehicle: 175/70 R13 ; Manufacturer: BRIDGESTONE
Number Of Occupants: .2_ Front: _3 Reary __ 3rd Seét; TOTAL
Type Of Front Seats: X Bucket; __ Bench; ___ Split Bench
Rotating
Type of Front Seat Back; __ Fixed; _ X Adjustable With Lever/D Knob
Vehicle Maximum Capacity Loading = 810 Ibs. (A)
No. Of Occupants x 150 lbs. = - - = 750 ibs. (B)
Ctargo Capacity (A -B) - - - -~ = 60 1bs.
TEST VEHICLE DELIVERED WEIGHT WITH MAXIMUM FLUIDS:
Right Front = 631 1bs.
Left Front = 705 Ibs. ]——-—-TOTAL FRONT = } 336 Ibs. ( 60.3 % of TOTAL)
Right Rear = 460 Ibs.
Left Rear = 421 Ibs. ]——TOTAL REAR = _ 8Bl 1bs. (39.7 % of TOTAL)
TOTAL WEIGHT=2,217 Ibs. R5077-05
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Data Table No. 1 (Cont'd) Test Vehicle Data
CALCULATION OF TEST VEHICLE TARGET WEIGHT:

Total test Vehicle Delivered Weight With Maximum Fluids = 2,217 ibs.
Maximum Cargo Carrying Capacity Of Test Vehicle - — — - - 60 1bs.
Weight Of Two P.572 Dummies (2 x 164 1bs.,) - - - - - - = 328 1bs.

TEST VEHICLE TARGET WEIGHT - - - - - - 2,605 1bs.

%300 1bs. for light trucks and MPVs

ACTUAL WEIGHT OF TEST VEHICLE WITH 2 DUMMIES AND CARGO:

Right Front = 768 1bs.

n

TOTAL FRONT = 1,488 lbs (54.9% of TOTAL)

Left Front = 720 qps,

Right Rear = 606  1pg,

n

TOTAL REAR 1,224 Ibs (45.1% of TOTAL)

Left Rear = 618 Ibs.
TOTAL WEIGHT= 2,712 LBS. (which includes __ 0 1bs. of cargo ballast weight
placed in the cargo/luggage area)
VEHICLE COMPONENTS REMOVED TO MEET TARGET WEIGHT:
1.[:] Spare Tire, Jack, Jack Stand 3.Tai1 lamp hsg. Rt. Side'ELeft Side
k.

Z.D Rear Bumper Assembly

TEST VEHICLE ATTITUDE:

As Delivered—Right Front = 25 0 inches; Ready For Test-——Right Front= 24.1 in.
Left Front = 24.8 inches; teft Front = 24.0 ¢,
Right Rear = 24.2 inches; Right Rear = 22.4 in,
Left Rear = 24.2 inches; Left Rear = 22.5 in.
Test Vehicle Wheelbase: 97.1 inches; C.g. ={;_M_ inches rearward of front

wheel centerline

Total Vehicle Length: Total Vehicle Width:

Right Side = 170-9 inches; Across Front Fenders 6if*_ in.
Left Side = 170.9 inches; Across Center 66.6 in.
Centerline = 1_7_2_1_ inches; Across Rear Fender El. in.
6 Maximum 66.6 in.

R5077-05



Data Table No. 2 Post Crash Test Data

DATE OF 35 MPH FRONTAL BARRIER IMPACT RATINGS TEST: 06/12/86

TIME OF TEST: 2:45 PM + AMBIENT TEMPERATURE AT BARRIER FACE: _95 °F.

VEHICLE'S OCCUPANT COMPARTMENT TEMPERATURE: 72 °F, (Spec. Range + 66 to 78° F.)

VEHICLE'S WINDSHIELD MOLDING TEMPERATURE: 72 °F.

VEHICLE IMPACT VELOCITY: Primary Speed Trap = 35.12 mph

Secondary Speed Trap = NAV mph
(Specified Range = 34.5 to 35.5 mph)
pistance from vehicles's front bumper forwardmost surface to barrier face when—

(a) entering the speed trap = 5 ft
1 ft

{b) existing the speed trap =

VEHICLE STATIC CRUSH: (A1l measurements in inches)
Vehicle Pre-test Length— Right Side= 170.9 ; C/Line= 172.1 ; Left Side= 170.9

Vehicle Post-test Length —Right Side=_lﬁﬁ;i

: C/Line= 1864 1 et side= 147.4
VEHICLE STATIC CRUSH ---- Right Side= 206-% , ¢/l ine= 25.7 ; Left Side= 23.5

VEHICLE REBOUND FROM BARRIER FACE:

Vehicle Right Side = 20.1 inches

Vehicle Centerline = 20.8 inches

Vehicle Left Side = 21.5 inches

VISIBLE DUMMY CONTACT POINTS:
_DRIVER (I.D. Ne.lb4 PASSENGER (I.D. Wo. 466 )
Strg.Coldstrg,. |Inscru. Instru. | Knee | Glove l
Hub Wheei] Panel Panel Asav, | Box Door

HEAD = = = = = = = — - - ves- | ves| no NO NO NO
%~ 7/‘

RIGHT KNEE - -~ - — — — — 422%Z%%gi22222 YES NO 23 YES

LEFT KNEE - — - = = - - W YES NO % YES

VEHICLE DOOR OPENING INFORMATON: RIGHT SIDE LEFT SIDE
OFENED | JAMMED GFENED | JAMMED
NO YES NO YES
FRONT DOORS = — — — — — —
YES NO
REAR DOORS — — — = = = = YES ‘ NO
7
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Data Table No. 2 (Cont'd) Post Crash Data

VEHICLE'S FRONT SEAT MOVEMENT DURING CRASH EVENT:

forward

RIGHT SIDE LEFT SIDE
Seat Cushion Shift - - - 0.0 " forward; 0.0
Seat Adjuster Failure— - No 3 No
Details Of Any Failure: NONE
OTHER NOTABLE IMPACT EFFECTS: NONE

R5077-05



SECTION 3

SUMMARY OF RESULTS FOR

FMVYSS 212, "Windshield Mounting"
FMVSS 219, (Partial), "Windshield Zone Intrusion'
FMVSS 301-75, "Fuel System Integrity!

9 R5077-05



Data Table No. 3 FMVSS 212 Windshield Mounting Data

FMVSS 212 REQUIREMENTS: The Post-Test periphery retention amount must
be at least 75% of the Pre—Test periphery
measurement for vehicles NOT equipped with
automatic restraints, and 50% for each side
of windshield for vehicles equipped with
automatic restraint systems for front
occupants.

FMVSS 212 TEST DATA: WINDSHIELD PERIPHERY

PRE-TEST (in.) POST-TEST {in.) PERCENT RETENTION l
RIGHT S10F 79.0 79.0 100% |
LEFT SIDE 79.0 79.0 1003 |
TOTAL 158.0 158.0 __100%

AREA OF RETENTION FAILURE:

WIDTH OF MOLDING
INDICATED

FRONT VIEW
05 "
FAILURE DETAILS: yovr

R5077-05



Data Table No. 4 FMVSS 219 Windshield Zone Intrusion

The lower edge of the protected zone Is determined by placing a 6.5"
dia. rigid sphere weighing 15 pounds In a position such that it

simultaneously contacts the inner surface of the windshield and the
top surface of the instrument panel Including padding.
of points on the inner surface of the windshield contactable by the
sphere across the width of the instrument panel.

windshield below and 1/2" distant from the locus line.
OF THE PROTECT ZONE is the longitudinal projection onto the outer

surface of the windshield of this line.

FMVSS 219 TEST DATA:

Draw the locus

From the outermost
contactable points, extend the locus line horizontally to the edges of
the windshield, and then draw a line on the Tnner surface of the

The LOWER EDGE

I A= 430w \
- — g
A A ~
F .
L— Y B "
D = . F= 20 5 ‘L‘i“s'
26 5" ["‘
x AR R —— — —— — _V
-~ — e — . — .___J-
b— Lower Edze Of Protected Zone
¥ (marked by tace on windshield)

\—-Zero' Point FRONT VIEW
(0.0) C = £57,5%

DETAILS OF WINDSHIELD GLASS PENETRATION GREATER THAN 1/4'':

(Show location of penetration on above sketch)

COCERDINATES
X | v
N/A N/A
N/A N/A
N/A N/A
N/A N/A

R5077-05



Data Table No. 5 FMVSS 301-75 Fuel System Integrity

TEST VEHICLE NHTSA NO.p MG5501 s TEST pATEs 06/12/86

VEHICLE MAKE/MODEL/BODY STYLE: SUBARU/GL/4 DOOR

USABLE CAPACITY OF VEHICLE'S FRONT FUEL TANK: !5-9Gallons (figure furnished by
vehicle manufacturer)

USABLE CAPACITY OF VEHICLE'S REAR FUEL TANK: N/A Gallons

TEST REQUIREMENTS:

Test vehicle's engine operated to "run dry" condition, and then a
smail amount of Stoddard solvent which has been dyed RED shall be
added to the vehicle!s fuel tank. Operate the fuel pump enough
to completely fill the fuel system ahead of the fuel tank, and
add 92 to 94% of the stated USABLE CAPACITY to the fuel tank.

AMOUNT OF STOODARD SOLVENT ADDED TO VEHICLE'S FUEL TANK:

Front Tank 14,8 Gallons which is 93.1 % of the Stated USABLE CAPACITY
Rear Tank N/A Gallons which is N/A % of the Stated USABLE .CAPACITY

SOLVENT SPILLAGE MEASUREMENT AFTER 35 MPH FRONTAL BARRIER IMPACT TEST:

From impact until vehicle motion ceases = = = = NONE 1 oz.
s . . NONE
For 5 min. period after vehicle motion ceases - 5 oz.
For next 25 minutes at barrier face — = — = — - NONE 1 0z./1 minute)

SOLVENT SPILLAGE DETAILS:

STATIC ROLLOVER MACHINE ROTATION TIME INFORMATION: (Spec. Range = 1 to 3 minutes)

Time reqd. for machine to rotate 90° = | minutes, 30 seconds
FMVSS 301-75 Position Hold Time = § minutes, 0 seconds
TOTAL = = = = = = = 6 minutes, 30 seconds
Next Whole Minute Interval - = « = ==/ minutes
12
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Data Table No. 5 (Cont'd) FMVSS 301-75 Fuel System Integrity

VEHICLE STATIC ROLLOVER DATA:

First 5§ Minutes 6th 7th Bth,
FROM ONSET OF ROTATION Minute Minute Minute
Maxi All bl 1 t i - -
ax i mum owable Solvent Spililage 5 oz. 1oz | 10z} 1 oz.]
0 to 90° (filler cap down) — =~ = = = - 0.0 0.0{ o0.0] N/A
90 to 180° - = - - - - - - - - - -=~- 0.0 o.0| o.of n/A
180 to 270° = = === - = = = = = — - 0.0 0.0 0.0] N/A
270 to 3609 _____________ 0-0 0-0 0-0 N/A
Solvent Spillage Location(s): NONE
i3 R5077-05
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SECTION &4

OCCUPANT AND VEHICLE [INFORMATION

OMI DATA

Dummy Injury Criteria Data Summary

Dummy Positioning Data

Seat Belt Positioning Data

Seat Belt Performance Assessment Data
Driver Dummy to Steering Column Dimensions

Camera Locations

DATA

AID

Load Cell Barrier Data

Vehicle Accelerometer Data .

DATA

Test Vehicle Measurements

Accident l|nvestigation Damage Data Summary
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Data Table No. 6 FMVSS No. 208 Occupant Crash Protection Data Sheet

'VEH. YR./MAKE/MODEL/BODY STYLE; '986/SUBARU/GL/4 DOOR

VEH. NHTSA No.3 MG5501

MAXIMUM ACCELERATION VALUES:

3 TEST DATESY .

06/12/86

DRIVER DUMMY ¢ 464

PASSENGER DUNQMY ¢ 466

Head channel X ffE AD X

-144.73 -37.97

Head Chanmel Y Y - 25.36 - 6.70

Head Chanmel Z y4 59.65 67.55

HEAD RESULTANT R 155.03 69.14

chest channel X CHEST X - 58.85 ~30.00

Chest Channel Y Y 13.34 -14.98

| Chest Channel 2 y 4 - 13.15 - 9.78
cuEsT REsuLtant . [R 51.42 “a1.66 |

TIME INTERVAL (seconds)

0.0565-0.0595

0.0935-0.0965

HEAD INJURY, CRITERIA (HIC) VALUES:

HIC

HIC 1728.18 897.64
t, (seconds) 0.06725 0.06200
t; (seconds) 0.07887 0.12325
Avg. Accel. t; to tz 117.96 L6. 44
MAXIMUM FEMUR FORCES: (Compressive)
Right Side (1lbs.) FR 376 L0?2
Left Side (lbs.) FL 838 456
MAXIMUM SEAT BELT FORCES:
Lap Beit LAP 1,260 97k
Shoulder Belt SH LDR 1,482 1,395
PHOTOGRAPHICJELECTRONIC | PHOTOGRAPHIC [ELECTRONIC
MAXIMUM SEAT BELT WEBBING SPOOL-OUT: 1.2 1.99 1.7 1.01
Belt Stretch (inches per foot) N/A 1.20 N/A 0.96
BARRIER LOAD CELLS:
Total Load CELLS 134,631 1b
15 R5077-05




’

Data Table No. 7 Test Dummy Positioning Data

PRE-IMPACT DATA:

Make/Hodel: SUBARU/GL
. Body Style: 4 DOOR Model Year: 1396

DATA PROM CERTIPICATION LABEL:

Vehi{cle Manufacturer: FUJ! HEAVY IND. LTD., JAPAN

Date of Manufacture: 10/85 ? VIN: JF1AC43B9GB210861
GVWR:_ 3,430 lb; GAWR: Front = 1,600 1b; Rear = 1,570  1b

POST-IMPACT DATA:

Date of Test: _ 06/12/86 Tine: 2:45 PM Temperature 2> _ °F
Requirsd Impact Velocity Renge: 34.5 to 35.5 BEh
Izpact Velocity: Primary = 35.12 mph Secondary s _ NAV mph
Seat Type: BUCKET Adjuster Type: MANUAL
Bucket Seat Back Type: LOW BACK WITH HEAD REST
Technicians:
DRIVER pumaye [ fefu]| PASSENGER DUMMY & [4 [6(6]
HEAD ' 21.91° HEAD
TARGET 9 _{* TARGET
KNEE 21.81" XNEE
SOINT 4 |® JOINT
APPROX=- 7.4]* APPROX-
IMATE 21 |* IMATE
.H. . .a.
POINT POINT
MIDPOINT
A
A= 51.3 * E B -
pa— 30" gy C ] B o
Ce= 26.6___" ;
D = T1.6 o iy DOOR
Em 1.9 " }_ p l""i A, Q@D GLAsSS
’ HEIGHT
equal oz
LATERAL BAR = right &
POINTER
LEFT DRIVER PASSENGER proim
FRONT DUNHMY ¢ v FRONT
DOOR Y DUMMY DOOR
LTy [1]6] 4

16 R5077-05



Data Table No. 7 (Cont'd) Test Dummy Positioning Data

Driver | Pagsenaer

HHE 17,0 17.0
HW  22.5 . 22.4
CD 22.0 21.5
CS 13.3 N/A

KD L- 4.0 L- 2.5
KD R~ 4.5 R- 3.2

Torso ;3 Torso
Anagle Angle 23
Seat Back Seat Back
Angle 25 Angle

HSW N/A N/A

BH = Head to Windshield Header

BHW = Head to Windshield

CD = Chest to Dash

CS = Chest to Steering Wheel AD
KD = Kneeg to Dash

BER = Head to Side Roof

BES5 = Head to Side Window

AD = Arm to Door HD
BD = Hip to Door

KK = Knee to Knee ’

Torso and seat back angles
are relative to vertical.

REMARKS:

(R[] 5[5

17 R5077-05



Data Table No. 8 Seat Belt Positioning Data

Pass. Dumny .

Centetlin57

Retractor
Unit

1/8" thick x
4" x 14" alum.
plate

/—Vehicle Centerline

l

!c!
'DO

Top of chest )

flesh —l -

Retractor Unit

Belt Load Cell

R
| D 7
'A.J l ' Q) —
g -
¥ [~ A " B \
Top surface of res QAo | I 4N
alumipum plate ‘ X
- he I— - ol [ i _T —
FRONT | VIEW
DRIVER DUMMY (in.)lPASS. puMY (im.)
l. Dimension 'A'--alum. plate to belt - 1
upper edge on dummy centerline 13.2 14,5
2. Dimension °‘B'‘--alum. plate to beit 10.8 0
lower edge on dummy centerline . .3
3. Dimension 'C’'~--dummy centerline to
outer edge at chest flesh top 3.8 3.8
%. Dimension 'D’--dummy centeriine to 1.5 -
inpner edge at che=t flezh top . .
T, Lap ceit tensiono (iLs.y 5.0 3.5
5. Shouider belt tension (ibs.) 3.5 3.0

18
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Data Table NO:,S; Seat Belt Performance Assessment Test Data

BELT LENCTH DATA: PRE-IEST

. Total Belt Langth from ‘B’ Post

5‘I

DRIVER § PASSENGER |

trim pavel to "male blade” et 43,5 L4.8

Shoulder belt length measured
from the 'Df ring to the male

blade across the dummy 29.5 31.0
Lap belt length measured from

the outboard side sill anchor 27.5 29.5
bolt to the male blade across r" )
dummy

BELT SPOOL-OUT DATA:

DRIVER SIDE g PASSENGER SIDE

BELT STRETCH DATA:

As deterzined by film galysis 1.2 E 1.7
As deternined electronicallyamm
1.-99 1.01
As determined mechanically emees——— 2.3 - 2.0 -

(1) Betarmined electronically with
lisear position transducer in

Maximum Load 1,482

Maximum Load 1,395

. 1.2 . . -
fnches per foot. 5122244; 0 Elong _0.96
PRE-TEST POST-TEST
(2) Dutermigned with 2" marked B} ) - ‘
section of belt across dummy's 2 2 2 2
chest (inches per foot) Elong. O _ Elong. 0

'D' Rigg

Linear Position Transducer

Shoulder belt load cell
Shoulder Belt Portion

Outboard Anchorage

70.
Minizum Dimen.~/" =
Thread sewn to belt

Thread

FRONT VIEW OF PASSENGER SIDE RESTRAINT 5YS.

2" cube Male Blade
of foan Buckle Assembly
w/ slit

Reel Vehicle Centerline

«—Linear Position
Exergency Tranaducer
Locking

Retractor
Outboard Anchorage

Inboard Anchorage

19 R5077-05



.

Data Table WNo. 10 Driver Dummy to Steering Wheel Position

SCA

NOTE: Record
position of tilt
strg. column

U

B! Post

—— Door lock
striker pin

MEASUREMENTS

NR--Distance from tip of dummy’'s nose to

Top Rear surface of stesring wheel rinm 19.2 Inches
NH--Distance from tip of dummy's nose t;‘
center of steering column hub 19.5 Inches
HS--Distance from center of steering column
hub to the forward surface of the door 21.2 Inches
lock striger oin,
SCA--Angle of steering column relative
to the horizontal X axis 21 Degrees
SWA--Angle of steering wheel telative
to the horizontal X axis. 70 Degrees

f} REMARKS CONCERNING ADJUSTABLE OR TILT STEERING COLUMN IF VEHICLE IS SO EQUIPPED:

Tilt steering column was placed in the middle position.

20
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Data Table No. 11 Camera Location Data

VEH. NHTSA §O.:  MG5501 ; TEST DATE: _ 06/12/86 3 TIME: _2:45 PM
VEH. YEAR/MAKE/MODEL/BODY STYLE: 1986/SUBARU/GL/4 DOOR
FILM PLANE
CAMERA CAMERA POSITIONS (in.)*§ANGLE| TO HEAD LENS |SPEED
NO. |VIEW X Y F (deg) | TARGET (mm) [(£ps)
1 {Left Side View 785;0 29.00f 51.5 [ 2 791.4 lZ/S& Z4
2 |KRight Side View -252.6 | 58.0 51.2 § 4 236.0 16 | 565
3 JLeft Side View 962.6 | 55.0 1.0 ! 944 .3 50 | 560
4 |Overhead 0.0f 25.2 ]126.1 Iy 106.9 13 | 480
5 |Pit-Engine 0.0 36. 3 58.2 33 N/A 13 1 490
6 [|Pit-Fuel Tank e 51.0 Jun N/A 13 | Lés
7 Front-Passenger - 12:0 16 n 101.2 58 191 € 13 600
8 |Fromt-Driver 10.0]-16.0 {1973 52 |- 121.7 | 25 490
9 [{Left Side-Driver 83.5 | 118.1 tr q M5 72.2 28 | 600
10 |Right Side-Passenger 93.2 | 132.0 /o n o 86.3 45 | 595
11 |Right Side='A' Post ~174.6 56. 1 5705 1 159.6 35 | 500
12 JLeft Side-'A' Post 3440 | -19.3 47.8 1 243.2 50 I 5540
13 {Onboard-Left Side 3.0} 113.0 09 € 9 2q € 13 | NAV
14 Onboard-Right Side - 1.9 113.0 | 7225 0 o 30.5 13 | NAV
15 |Left Side-Steering Col. 425. 1 39.4% | y20.7 e 4184 50 | 600
16 |]Left Side-Steering Col. 4264 39.4 110.7 Hl16 416.0 50 | 595
17 |Right Side-Passenger -154.2 23.2 61.2 I 9 137.4 13| 660
* X = film plane to monorail centerline
Y = film plane to barrier face
2 = film plane to ground
R5077-05
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Data Table No. 11 (Cont'd) Camera Location Data

CAMEBA REQUIREMENTS FOR 33 MPH FRONTAL BARRIER IMPACT ASSESSMENT PROCRAM TIST

2

HigheSpaed
Right Side View
AN

— CONCRETE 2AD

N

HigheSpeecd
Paasengecx

17
f

Coverags

/—— TOW 204D

Steel Grating
Over PLt Aras

Lateral Guidance
Dolly

Monorsd.

. et a— 5 —mne

l' Right \ \ billcal
‘lxou Cable
TV RTINS
Spesd "\ Spead \
" Passenger Coverage
I / \ * Cable
AN Support
Pass. — /\ \ \ \
ts(::;- 1 ' 1// - = . | Right
Sowes s L + .-,..‘-‘-'-‘\&..‘ Y on»mx SNBOARD Tow Cable
b & — TN HikheSpeed |JSEAT BELT l
: R | board POOC-CTT
::ﬁ; ek { vk, t—-’:‘k,} e ﬁ Hikp-Specd 'gvmx
Driver '\‘a.\\‘\\ Whee i\ J~e L | Left
Side :
d i/ l/// //
Overhead \ Laf | Y'[ HigheSpeed
Strg.Col, *A'Post QDHVCr Coverage
Motion High~ ﬁ l
Targets — $pee{ b
12

Ovechaad

HigheSpeec

iy

Barrier Face £
Extension
Above Load

Left Side View

Ovecbaad
HigheSpeed
Or Veh. C/L

Real-Tima
% Laf{t Side View

TOP VIEW

# - 24 fps

CAMERA FRAME RATES

#2 thru ¢17 - 500 fps

"Time-Zayo” Indicator Lights (2) NCTE: Reof Light placed on veh.

centerline dehind photo targets

Veh

“Ti=e z.,é'

Indfcator

Photograpghic Target

le’s Fuel Tazk

for strg. col. motion assessczent

“Tine
(placed

s

ro™ Iddicato
ag @

ios ofT pan)

Engicae
Compartamot
High=

Speed

LEFY SIDE VIEW

22
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Data Table No. 12 .Vehicle

Accelerometer Location and Data Summary

4 ! _Centerline
#6

Y+
X+
L A
- 1

TOP VIEW

~Disc Brake Caliper
(hight Side Only)

LEFT SIDE VIEW Rear Seat Cushion Ascy.
Front Attachment Brkt.
e Support
Loc. Maximum Value
Oimension | Length (in.) No. |Description X=- msec.' X+ msec.
A 19.5 1 Rear seat X-member ‘ 134
B 19.5 2 Left Side 32.431 28 Jib.b5 |13
C 27.0 2 Rear seat X-member
D 212 2 Right Side 733-60) 42 1 3.67 | 13k
E 41.0 3 |Top of Engine Block
F 2573 163.24 24 {I53.38| 33
G 59.7 4 Bottom of Engine §
161.13 24 [|46.91 3
H 107.1 | 3 3

Pl e I e I
6 Instrument Panel Igs gy 40

32.19¢ 47

23
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Data Table No. 13 Test Vehicle Measurements

24

Pre~ | Post~-
o : Test |Test |Diff.
| NO. | MEASURENENT DESCRIPTION: (in.)| (in.) |(in.)
X1 | Total Lengih of Test Vehicle at Centerline 172.1 |146.4) 25.7
X2 | Rear Surface of Vehicle to Front of Engine 155.5 |142.61 12.9
X3 | Rear Surface of Vehicle to Firewall 132.5 [122.0¢ 10.5
X4 | Rear Surface to Upr., Leading Edge of Right Door 118.7 |118.5} 0.2
X5 | Rear Surface to Upr. Leading Edge of Left Door 118.7 [118.3] 0.4
X6 | Rear Surface to Lwr. Leading Edge of Right Door 119.0 |118.0 1.0
X7 | Rear Surface to Lwr. Leading Edge of Left Door 119.0 |119.0] 0.0
X8 | Rear Surface to Upr. Trailing Edge of Right Door 80.5 | 79.8] 0.7
X9 | Rear Surface to Upr. Trailing Edge of Left Door 80.5 180.0 0.5
X10 | Rear Surface to Lwr. Trailing Edge of Right Door B]'] 80.5 0.6
X1l | Rear Surface to Lwr. Trailiug Edge of Left Door 81.1 1 81.0l 0.1
X12 | Rear Surface to Bottom of *A' Post on Right Side 1e.2 1117.31 o.
X13 | Rear Surface to Bottom of 'A' Post on Left Side 118.2 ]]8.4 0.
X14 | Rear Surface to Firewall on Right Side 131.5 {124.0 7.5
X15] Rear Surface to Firewall on left Side 132.0 {123.6 8.4
X16 | Rear Surface to Steering Column 101.8 97_0 h.é
X17 | Center of Steering Column to 'A' Post 12.8 {1451 -1.7
X18 | Center of Steering Column to Headlining L 17.1 14.8 2.3
X19 | Rear Surface to Right Side of Front Bumper ?70_9 14,5 | 26.4
X20 | Rear Surface to Left Side of Front Bumper h70.9 147.4 | 23.5)
X21 | Length of Engine Block 12.0 12.0 0.0
X22 | Strg. Whi. Hub C/L to W/Shld, Header Interior Trim Moulding 16.6 14,1 2.5
x23| strg. Whl. Hub C/L to Rr. Wdo. Upper Interior Trim Moulding 57.0 | 52.31 4.7
R5077-05




Data Table No. l}w (Cont'd) Test Vehicle Measurements

AN
Lenath of «ON NN
(e o N
AL 3‘2._- To Edge of Door
R \\,\/" \\1 (Even numer for
y}/\'\}\/xa 9\§ N\ ;;gnt stce and
N \ \ n f
] \\\?\AL\\ VAN \\\“\\\\\\ R m:')' or

\

e TO Traﬂing gdge
'H‘q Bening Door

m (Rignt/Left Side)
g o Leading Edge
\\L, {n Front of Door
(PignesLeft Sice) .

X19,20 (Right/Left Side)

| | (-xzzr_-xz:, l

~ To Headliner =

&
Cer. of ' X18
SUQ ' ,
Cahﬂl'! » - ’ ] T ':::. 1
— = )—‘—-—’
i it /
X17 | _(."' -:‘r‘ ! - .4'J
‘A' Post < ) n - . 3
To as é £ 3 ':-:‘f,‘ Oy —
X12.13
. REAR DATUM REFERENCE
Xe.1s 7o Botzom of AT CENTER OF REAR
P; ‘A' Post BUMPER
X16 (Righw/Left side)
To Stry. Colum To Firewall (Right/Laft Sida)
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Data Table No. M4 Pre-Test Vehicle Target Locations

L 5 & 6
TN

’ Target-Crowg 4

/— farget Crowpe 8 4 C

] Stasving
Calum s
huu—%

&1, B«
et stor vew | - !
F; 30 "y )

BARRIER TARGETS 1.-::: ‘I’.::E;c::!:i.::e From Momorail C/L Above Ground

Al 39.6 20.1 : 64.5

A2 - 43,6 20.1 64.5

A3 L7.6 20.1 . 64.5

't ‘y! X
Froa Imag. Barrier

VEHICLE TARGETS {Face Vertical Plane | From Vehicle C/L Above Ground

Bl _77.3 12.7 55.7

B2 81.3 12.7 55.7

B3 85.3 12.7 55.7

cl 113.0 12.8 55.9

c2 117.0 12.8 . 55.9

c3 121.0 12.8 55.9

D 119.1 21.0 49.5

E . 65.1 14.0 36.0

F 56.0 26.0 6.1

C 85.5 26.2 6.0

H 114.6 26.1 6.1

J 114.7 26.1 6.0

| 4 85.5 26.2 6.0

L 56.0 26.0 6.0

M 119.2 21.1 49.1

NOTE: Diameter of all phot targets is &',
26 rR5077-05
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Data Table No. 15 Load Cell Locations on Fixed Barrier

36 Load Cells
4 Rows
9 Columns

é Groupings (6 cells/group) . Fixed Barrier

/r--Extension Assy,

Centerline \

Plywoocd Face on
Steel Frame |

18'.

-

38.75"

FRONT VIEW

o,

6 GROUPINGS Of 6 LOAD CELLS EACH

Cl thru D3 C4 thru D6

C7 thru D9

Al thru B3 A4 thru B6

A7 thru B9

DATA REQUIREMENTS: (1) Data from 36 individual load cells

'l IR R R Al EE TN TR N R B AR B D B R AR T B

(2) Total or Sum of 36 individual load cells
(3) Data from 6 GCroupings shown above (6 cells/group)

R5077-05
27



Data Table No. 16 Accident |nvestigation Division Data

VEHICLE MAKE/MODEL/BODY STYLE: SUBARU/GL/% DOOR

VEH. NHTSA No.:  MG5501 . VIN: JFIACL3B9GB210861
9 -
MODEL YEAR: 1986 ; purp patz: _ 10/85 ; TEST DATE: ©0/12/86
VEH. SIZE CATEGORY: COMPACT s TEST WEIGHT: 2,712 1b
VEH. WHEELBASE: 97.1 ; FRONT OVERHANG: 34.6 s OVERALL WIDTH: 66.6

ACCELEROMETER DATA:

LOCATION: LEFT RFAR FLOOR PAN

CALIBRATION PROCEDURE: VOLTAGE INSERTION

LiNesRITY: __ 3% ; INTEGRATION ALGORITHM; ~REA SUMMATION
VEH. IMPACT SPEED: _ 35.12 mph ; TIME OF SEPARATION: |48 msec
VELOCITY CHANGE: 41.25 mph
[JCOLLISION DEFCRMATION CLASSIFICATION (CDC) CODE: l L
F__ (Frontal) 12FDEW5 1./ ——7-4— L/z

CRUSH DEPTH Cl= 23.5 inches cl c2 c
DIMENSIONS:
Ci= 23.9 :

. inches (
C3= 25.0 inches < <

C4= 26.0 {inches
CSa= 26.0 inches
Cém 26.4 fnches

MIDPOINT OF DAMAGE: D = Vehicle Centerline (Longitud.)

LENGTH OF DAMAGED
REGION: L = 60.5 inches

28 R5077-05



APPENDIX A

PHOTOGRAPHS

PRETEST FRONT VIEW

POSTTEST FRONT VIEW

PRETEST LEFT SIDE VIEW

POSTTEST LEFT SIDE VIEW

PRETEST RIGHT SIDE VIEW

POSTTEST RIGHT SIDE VIEW

PRETEST RIGHT FRONT 3/h4 VIEW

POSTTEST RIGHT FRONT 3/4 VIEW

PRETEST LEFT REAR 3/4 VIEW

POSTTEST LEFT REAR 3/4 VIEW

POSTTEST TOP VIEW (Vehicle on Rollover Machine)

PRETEST WINDSHIELD VIEW

POSTTEST WINDSHIELD VIEW

PRETEST ENGINE COMPARTMENT VIEW

POSTTEST ENGINE COMPARTMENT VIEW

PRETEST FUEL FILLER CAP VIEW

PRETEST FRONT UNDERBODY VIEW

POSTTEST FRONT UNDERBODY VIEW

PRETEST REAR UNDERBODY VIEW

POSTTEST REAR UNDERBODY VIEW

PRETEST DRIVER DUMMY POSITION VIEW

POSTTEST DRIVER DUMMY POSITION VIEW

PRETEST PASSENGER DUMMY POSITION VIEW

POSTTEST PASSENGER DUMMY POSITION VIEW

PRETEST ORIVER DUMMY & VEHICLE INTERIOR VIEW (Door Open)
POSTTEST DRIVER DUMMY & VEHICLE INTERIOR VIEW (Door Open)
PRETEST PASSENGER DUMMY & VEHICLE [INTERIOR VIEW (Door Qpen)

29
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POSTTEST PASSENGER DUMMY & VEHICLE INTERIOR VIEW (Door Open)
POSTTEST DRIVER DUMMY HEAD/KNEE CONTACT AREA

POSTTEST STEERING COLUMN HUB/RIM CONTACT BY DUMMY DRIVER
POSTTEST PASSENGER DUMMY KNEE CONTACT

R

30 R5077-05
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PRETEST FRONT UNDERBODY VIEW
47 R5077-05




POSTTEST FRONT UNDERBODY VIEW
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PRETEST REAR UNDERBODY VIEW

R5077-05

49




POSTTEST REAR UNDERBODY VIEW
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PRETEST PASSENGER DUMMY POSITION VIEW

i, ,.'"

S .
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PRETEST DRIVER DUMMY & VEHICLE INTERIOR VIEW (Door Open)
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POSTTEST DRIVER DUMMY & VEHICLE INTERIOR VIEW (Door Open)
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PRETEST PASSENGER DUMMY & VEHICLE INTERIOR VIEW (Door Open)
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POSTTEST PASSENGER DUMMY & VEHICLE INTERIOR VIEW (Door Open)
58 R5077-05




¥3IHY LIVLNOD 33INN/OYIH AWWNO HIAIHA 15311504

o= ..4....I..-I._..........
......_..h_....«.._.uh AT v
e '

.

T

R5077-05




POSTTEST STEERING CGLéIGﬁM HUB/RIM CONTACT BY DRIVER DUMMY R5077-05




POSTTEST PASSENGER DUMMY KNEE CONTACT

R5077-05
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APPENDIX B-1

VEHICLE AND DUMMY RESPONSE DATA

DATA FILTERING:

ATD Head Channels -~ Class 1000
ATD Chest Channels - Class 180
ATD Femur Channels - Class 600
Vehicle Channels - Class 60

62
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- O EE I O N B O B .

IFY 86 331PH NCAP FRONTAL 06/12/84MSEDTHH2234D2114%24855 ACCUIRE MCAR DATA PLUS EVALUATE COMPLIANCE 70 PH/SS 212,219,
331-73 & 283NCAVSB 35.1004068,8937,9COHDRY FSFHTUMBENG

212682864-1LF 187 CI MF4D2712 97.1172,166.643,230TLPHONE

35, 1906809 1270EWS997 £9,523.522.925.026.825.925.4 9.824.4

LCE a8 R

411D 4584 HUMANDID SYSTEMS 454 IND IMP AFTER CAL17.922.5 4.3 6.222.913.3 2.5 8.8 4.22PTSTONASHNGOP
412¢D 8581 HUMANGID SYSTEMS 445 19T IMP AFTER CAL17.622.4 4.5 7.221.999.9 4.2 3.5 2.93PTSTONANDNODP

SH1ACATTHED 868 1859 0.72368 363898 125G75X39. 16000
S92ACe1IHED <809 1636 §.72358 242096125575v60.8600D
J83ACA1IHED 4888 1438 9.72348 3400991255°C200.9600D

S44ACA11CST dfaa
SE5ACR1ICST 2349
906AC811CST sae8

1658 8.72348 349864123567 SX33. 1600D
1638 9.72358 2:9088125G°5Y8.8600D

1658

.72339 35806812567 5200.86000

SA7RCA1ZHED 6488 1653 8,72348 249999 125G S35, 15000
S8SACRIZHID 5089 1559 8.72858 354408 1256°5163,6G00D

Se94C8 12HED $490
518ACO12CST suad
S11ACR12CST 23¢9
S12ACB12C5T 4eea

1658
1538

8
3
8
1633 9.72260 2540801256752
9.7
8
1658 @

88.85000

2349 35900812567 SY6e.06000
.72343 359888 1256 S2ed .4600D

S13LCBIILFY 9999 1539999.92340 340088125LBS0  GOOD
T14LCA1IRPM 9999 1850999.72348 3466601290850  GOOD
SIGLCAI2LM 9999 1558999.92368 340a88125L850  GOOD
S16LCRIZRFY 9999 1852999.92348 340€48125LBS0 600D
SI7LCBIILED 9999 1850999.92358 3408881251850  GOOD
SI3LCGIISHE 9999 1858999.92240 34000@125LBST  GOOD
SIFLCR2LBO 9799 1458979.92348 35889Q125LES0  GOGD
S2BLCA12CHE 9997 1856999.92360 360@43125LBS0  GOOD
S21DTRIISHE 9777 1658997.72358 350680125INCO  GOD
J220T@125HE 9997 1659979.92048 34900125INCO  GOOD
S23DTA11SHI 9999 14368997.928¢8 344€aat2SIPI0  GOOD
S24DTE1ZEHE 9999 1658979.92848 350980125IPI0  GOOD

S2CACAINLES 2899
S26AC3 INRRE 2389
S27ACY INEMG 2388
S28AC8 INTHG 2804
529400 INBLR 2828
J3BACHINDEC 2308
S31ACE INVICG 2309

1638 8.72358 3460981256 SX35, 1600D
1638 €.72338 3400681255 3¢35. 15000
1839 8.7234% 3488491256 S35, 16000
1636 8.72348 3488881255 5¢35. 1G00D
1638 8.72249 24684812567 5X35. 16000
1834 0.72840 3499881256 5435. 16000
1833 8.723¢6 3489881235’ S435. 15000

TINEBANTAT 9959 1858979.92388 246@9@125LB5Y  GOOD

32LCBANBAZ 7999 1458997,72399 358080125003 G0eD
S3ALCBANSAS 9999 1850999.92389 349@00125LESO  GOOD
S3LCEANEAS 7997 1558777.72300 3¢9208125LE50  GOOD

JSLEBANEAS 9979 1838977.72399 2306001251850  GOOD
SPLEEANBAS 9979 1558999.72308 368829125LBSO  GOOD
J3BLIBANBRT 9777 1558977,9230% 34969@125LESC  GOOD
S3FLCEANEAZ 7779 1438999.92209 3400891254830  60QD
542LCBANBA? 9997 1538997.92209 33686@12SLE38  GOCD
SA1LC3ANER] 9997 [838997.92348 3496881:5LRS0  GOOD
S4ZLOBANEEZ 2999 1659997.92380 2509461231350  GOOD
S43LC3ANEB3 9799 1453797.92390 3469481231830  GOOD
S44LCBANEDA 9997 1459999,92380 340¢40125LBS0  GOOD
S4TLCBANERS 7999 1558727.92200 358088125850  GOGD
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J44LCBANBES 9997
S471.CEANBB7 9997
S43LCEANGE3 9997
J45LCBANGBY 9799
COBLCBANBCT 9999
J31LCBANBC2 9799
SS2LLBANBC2 9999
USILCBANBCY 9999
J34LCBANBES 9979
S3GLCBANBCS 9799
335LCBANBCT 9999
J57LCBANBCS 9999
398LCBANECY 9999
SSPLLEANBDE §999
S48LCBANBDZ 9799
S$1LCBAMBD3 9999
J82LCERNEDS 9979
J83LCEANRDS 9997
S84LCBANBDS 7399
SE3LEEANEDT 9799
356LCBAHBDS 9999
J47LCBANBDY 9797
!

1656997.92388 349800125850
1638999.92268 340890125.850
1658999.92308 354898125L050
1538999.72808 34989 125LBSO
1638999.92888 3500881251850
1653999.92369 360888 125L850
1878999.923680 3508081251830
1550999.92288 358848 1251BSO
1836797.92086 258809125LL50
1638997,922348 349@uA 125 BSO
1658999.92888 359840 12506850
1658999.92388 249948 125LBSE
1638997.92¢48 35688 125L850
1638999.92288 3468981251850
1658979.92363 350086 125LB30
1633999.92388 349848 125LBSO
1839999.923680 358004 125LE50
1633997.92380 352848 {25LB50
1638992,92388 348020125830
1532999.92384 34089125.850
1538999.92368 350008 125LA53
1638999.92388 3489490 125LBS0

600D
000
600D
6Oco
GGOD
600D
Goop
Gaop
60D
600D
5000
00D
600D
6aco
5000
600D
6000
Goop
69¢D
6030
600D
GOCo
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.

FY 24 35MOH by A5/ 12/84M 31 9, SLOUIRE Np
S ELONE CRLIGE 1o s 4TS T AL AR eRs: SOOUIRE Neee pate P
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APPENDIX C

PART 572 DUMMY CONFIGURATION AND
PERFORMANCE VERIFICATION TESTS
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NHTSA

1. CONFIGURATION VERIFICATION DATA:

PART 572 DUMMY CONFIGURATION AND PERFORMANCE VERIFICATION DATA

putesy I.D. NO.:{4 J 64

P.572 PRE-TEST POST-TEST
SPECIFICATION | (if recuired) (if recquired)

DATE OF CONFIGURAT1ON VERIFICATION /////////// 06705786

VERIFICATION NUMBER FOR DUMMYZ 2

SH - Seated Heighte = = = « = = = [33.6 to 35,.8" 35.7

SP - Shoulder Pivot Height- = = = |21.8 to 22.4" 22.0

HP - Hip Pivot Height = = = = = = 3.9" ref. 3.9.

KH - Knee Pivot fror back line- = 120.1 to 20.7" 20.5

KV - Knee Pivot from floor- = = = |19.3 to 19.9" 19.4

Sw - Shoulder Width = = = = = = = [17.8 to 18.4" 18.1

HW = Hip Width= = = = = ¢ = = = = 14,0 to 15.&" 14.8

TECHNICIAN'S NAME:

P. Leonard

* Sequential number beginning with "1" at the start of each

fiscal year's crash test program
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TABLE

NHTSA ATD {.D. NO.:
LABORATORY TECHNICIAN:s

= PART 572 ATD CERTIFICATION TEST DATA, SUMMARY

Paul

Lol

Leonard

Sheet 1 of 3

Pre—Test
Calibration

Post-Test
Calibration

Date of ATD Calibration

D6/02-06/04/86

Callbration Sequential Number For Dummy — — = 2
Temperature In Lab. (Spec. = 66 to 78° F) - ~ 70-74
Relative Humidity In Lab. (Spec. = 10 to 70%) 54-60
TEST PARAMETER SPECIF ICATION V/ / ////// / / //
1. HEAD DROP TEST:
a. Peak Resultant Accel. — 210 to 260G 221
- b. Peak Lateral Accel., — - <106 2.9
c. Time above 100G =~ - - 0.9 to 1.5 ms 1.3
2. NECK BENDING TEST:
a. Pendulum Speed - - - - 121,65 to 25.5 fps 22.1
b. Pendulum Avg. Decel,
(over t3 - tz) - 20 to 24G 23.3
¢. Peak Resultant Head 21.7
Acceleration — - — - — 266G max imum
d. Pendulum Decel. (t2-t1) <3 ms 2.8
e. Pendulum Decel. (t3-t2) 25 to 30 ms 27.6
f. Pendulum Decel. (th-t3) <10 ms 10.0
g. Pendulum Direction
Reversal Time — - = = — 2123 ms N/A
h. Max. Head Rotation - - 63 to 73° 63.4
. Chordal Displacement:
Head Rotation Angle = -
0° Time =2to2ms 0.0
Displ. -.5 to .5 in. 0.00
30° Time 25.6 to 34.4 ms 32.0
Displ. 2.1 to 3.1 In. 2.71
60° Time 40,3 to 51.7 ms 50.1
Displ. 4.3 to 5.3 in. 5.21
Max imum Time 53.2 to 66.8 ms 63.0
(63°) Displ. 5.0 to 6.0 in. 5.47
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TABLE - PART 572 ATD CERTIFICATION TEST DATA, SUMMARY (CONT'D)
NHTSA ATD [.D. NO.z  4g4

Sheet 2 of 3

TEST PARAMETER

SPECIFICATION

Pre-Test
Calibration

Post-Test
Calibration

2. NECK BENDING TEST

Cont inued:

. Chordal Displacement:

Head Rotation Angle -
60° Time 67.0 to 83.0 ms 71.2
Dispﬁ 4,3 to 5.3 in. 5.17
30° Time 85.4 to 104.6 ms 89.4
Displ. 2.1 to 3.1 in. 2.4
0° Time 101.0 to 123.0 ms 101.2
Displ. -.5 to 0.5 in. 0.12
3. ABDOMINAL COMPRESSION
JEST: -
(Preload = 10 pounds)
a. Force @ 6 = = = = = 23 - 36 27.0
b. Force @ ,75" = = = - 36 - 50 4.5
c. Force @ 1.0" - - - ~ 50 - 63 56.0
d. Force @ 1.3" - - - - 73 - 88 8h4.5
4, LUMBAR FLEXION TEST:
a. Force @ 20° = = = = = 22 to 34 ibs. 32.2
b. Force @ 30° = = = = = 34 to 46 1bs, 43.3
d. Force @ 40° — = = - - k6 to 58 1bs. 49.1
e. Return Angle - - - =~} 12° maximum 11°
5. CHEST IMPACT TESTS:
a. High Speed
(1) Probe Speed - — -] 21.78-22.22 fps 21.90
(2) Peak Deflection —| 1.7" maximum 1.67
(3) Peak Resistive
Force = — = = = = 2250 Ybs. maximum 2.063
(4) Internal
Hysteresis = - - 50 to 70% 65.7

150
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TABLE

NHTSA ATD 1.D. NO.s 46k

= PART 572 ATD CERTIFICATION TEST DATA, SUMMARY (CONT'D)

Sheet 3 of 3

Pre~Test

TEST PARAMETER

SPECIFICATION

Post-Test

| Calibration

;galibration

5. CHEST [MPACT TESTS:
Cont {nued:

b. Low Speed

(1) Probe Speed — — —| 13,86-14.14 fps 113.95
(2) Peak Deflection - 1.1" maximum 0.93
(3) Peak Resistive,
Force — = — - - - 1450 1bs. maximum 1336
(4) iInternal
Hysteresis — - - S0 to 70% 68.9
6. KNEE IMPACT TESTS:
a. Right Side
(1) Probe Speed — — —| 6.76 to 7.04 fps | ©-9°
(2) Maximum Force — -| 1850 to 2500 lIbs. 2205
(3) Time Above 1000#~ 1.7 ms minimum 1.8
b. Left Side
(1) Probe Speed - - —| 6.76 to 7.04 fps 6.91
(2) Maximum Force — —| 1850 to 2500 lbs. 1873
{3) Time Above 1000#- 1.7 ms. minimun 1.7
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NHTSA DUMMY I.D. NO.:f4 |6 |6
1. CONFIGURATION VERIFICATION DATA:

SH

PART 572 DUMMY CONFIGURATION AND PEFFORMANCE VERIFICATION DATA

P.572 PRE-TEST POST-TEST
SPECIFICATION | (if recuired) (1f recuired)

DATE OF COMFIGURATION VERIFICATION %///////////A 06/11/86

VERIFICATION NUMBER FOR Dutey™ T 2

SH = Seated Height= = = = = « = = |35.6 to as.8" 35.6

SP - Shoulder Pivot Height- = = = 21,8 to 22.4" 22.0

HP - Hip Pivot Height = = = = = = |3.9" ref. 3.9 4J
KH - Knee Pivot from back lime- = }20.1 to 20.7" 20.5 - |
KV - Knee Pivot from floor= = = = |19.3 to 19.9" 19.3 |
SW - Shoulder Width = = = = = = = |17.8 to 18.4" 18.2 |
HW - Hip Width- = = = = = = = = = |14.0 to 15.4" " B

TECHNICIAN'S NAME: _P.

Leonard

fiscal year's crash test program
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TABLE

NHTSA ATD 1.D. NO.:
LABORATORY TECHNIC!AN:

= PART 572 ATD CERTIFICATION TEST DATA, SUMMARY

466

Paul

Leonard

Sheet 1 of 3

Pre-~Test
Calibration

Post-Test
Calibration

Date of ATD Callbration

06/02-06/10/86

Calibration Sequential Number For Dummy = — =

2
Temperature in Lab. (Spec. = 66 to 78° F) — - 71-74
Relative Humidity In Lab. (Spec. = 10 to 70%) 54-64
TEST PARAMETER ¥ SPECIF ICATION /////////////
1. HEAD DROP TEST:
a. Peak Resultant Accel. = 210 to 260G 222
. b. Peak Lateral Accel. — <106 7.7
c. Time above 100G ~ - - -} 0.9 to 1.5 ms 1.3
2. NECK BENDING TEST:
a. Pendulum Speed - — - — | 21.5 to 25.5 fps| 22.1
b. Pendulum Avg. Decel.
(over t3 - tz) -——— 20 to 24G 23.8
c. Peak Resultant Head 21.3
Acceleration = = - - — 26G max imum
d. Pendulum Decel. (tz_tl) <3 ms 3.0
e. Pendulum Decel. (t3-t2) 25- to 30 ms 29.6
f. Pendulum Decel. (th-tB) <10 ms 8.0
g. Pendulum Direction
Reversal Time — = = = = 2123 ms N/A
h. Max. Head Rotation - — 63 to 73° 64.0
. Chordal Displacement:
Head Rotation Angle — -]
0° Time -2 to 2 ms 0.0
Displ. -.5 to .5 In. 0.00
30° Time 25.6 to 34.4 ms 33.8
Displ. 2.1 to 3.1 In. 2.72
60° Time 40,3 to 51.7 ms 51.2
Displ. 4,3 to 5.3 in. 5.12
Max imum Time 53.2 to 66.8 ms 59.8
(64 °) Displ. 5.0 to 6.0 in. 5.35
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TABLE — PART 572 ATD CERTIFICATION TEST DATA, SUMMARY (CONT'D)

.
I G EE BN TR BN U N BN BN BN R D B BN B TN B Ea

466
NHTSA ATD {.D. NO.:
Sheet 2 of 3 . Pre~-Test Post-Test
TEST PARAMETER SPECIFICATION Calibration Calibration

2. NECK BENDING TEST
Continued:

i. Chordal Displacement:
Head Rotation Angle —

60° Time 67.0 to 83.0 ms 69.4

Disp.. 4,3 to 5.3 In. 4.96
30° Time 85.4 to 104.6 ms 88.4
Displ. 2.1 to 3.1 in. 2.15
0° Time 101.0 to 123.0 ms 101.0
Displ. -,5 to 0.5 in. 0. 30
3. £§90M1NAL COMPRESSION
TEST: )
(Preload = 10 pounds) _
a. Force @ 5" = - = = - 23 - 36 26.0
b. Force @ .75" - -—- 36 - 50 38.0
c. Force @ 1.0" = = == 50 - 63 56.0
d. Force @ 1,3" = - -« = 73 ~- 88 81.0
4. LUMBAR FLEXION TEST:
a. Force 8 20° — — - = = 22 to 34 1bs. 32.1
b. Force @ 30° = = = = = 34 to 46 Ibs. h2.2
d., Force @ 40° = = = = = 46 to 58 1bs. 4L7.2
e. Return Angle = « = =} 12° maximum 11°

5. CHEST IMPACT TESTS:
a. High Speed

(1) Probe Speed — — =} 21.78-22.22 fps 21.89

(2) Peak Deflection —} 1.7'" maximum 1.50

(3) Peak Resistive 2061
Force = « = = = = 2250 lbs. maximum

(4) Internal 0
Hysteresis = - — 50 to 70% 50.5

- 154 R5077-05



TABLE = PART 572 ATD CERTIFICATION TEST DATA, SUMMARY (CONT'D)

NHTSA ATD 1.D. NO.; 166

Sheet 3 of 3

TEST PARAMETER

SPECIFICATION

Pre-Test
Cal Ibratiﬂ

Post-Test
Calibratigg___

6. CHEST IMPACT TESTS:
Cont inued:

b. Low Speed

(1) Probe Speed — - —| 13,86-14.14 fps 13.91
(2) Peak Deflection - 1.1" maximum 1.02
(3) Peak Resistive,
Force = — - - - — 1450 1bs. maximum 1008
(4) Internal
Hysteresis = = = 50 to 70% ol.4
6. KNEE IMPACT TESTS:
a. Right Side
(1) Probe Speed — — —| 6.76 to 7.04 fps 6.91
(2) Maximum Force - -| 1850 to 2500 1bs. 1862
(3) Time Above 1000f~- 1.7 ms minimum 1.9
b. Left Side
(1) Probe Speed — — -~ | 6.76 to 7.04 fps 6.90
- (2) Maximum Force — —| 1850 to 2500 Ibs.| 2413
(3) Time Above 1000#— 1.7 ms. minimum 1.8
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VEHICLE'S OWNER MANUAL OCCUPANT RESTRAINT SYSTEM INSTRUCTIONS
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1< Uelote Uiiving wow vebicle

Child safety lock

Child safety locks are fitted on both rear
doors for safety when children are seated
in the rear.

Set the child safety lock lever to "LOCK"
and close the door. The rear door cannot
be opened from inside the vehicle, even
though the red mark on the lock lever is
visible. It can be opened only from the
outside.

Front seats

Seat fore-and-aft adjustment

To move the seat back and forward, pull
the adjuster lever up, slide the seat to the
desired position, then release the lever.
After adjusting the seat, always try to
slide it back and forth to check that it is
properly locked in place.

CAUTION:
For safety, never adjust the seat while
driving.

OM-498

-~ OM-1468

Seat up-and-down adjustment (If
equipped)

Seat position can be adjusted up or down
steplessly. To raise the seat. pull out the
fever and pul! it up. then when the seat
cushion is at the desired height. release
the lever. To lower the seat. pull out the
lever and push it down. Release the lever
when the seat cushion is at the desired
height. Operate the lever while you are
seated, otherwise more force is required
to lower it.

CAUTION:
e Never adjust seat position while
driving.

Pult out

Ry

OM-1469
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Before Driving Your Vehicle 13

e Before operating the lever, always
check that hands and feet of rear seat
passengers are -away from the lift
mechanism or not under the seat
cushion.

Reclining seat back

To recline the front seat back. pull the
reclining lever up. then adjust the seat
back to the desired position and release
the lever. .
After adjustment. be sure seat is securely
locked.

- .om-1470

CAUTION:

® For safety, never adjust the seat
while driving.

e Never ride in 8 moving vehicle with
the seat back in the reclining position.
Seat belts operate most effectively
when the wearer is in a fuily upright
position.

Lumbar support
Lumbar support pressure is adjusted by
the adjuster tever. Set it at the most com-
fortable position.

Head restraint up-and-down adjust-
ment

To raise the head restraint. puli it up. To
lower. push it down while holding the
lock retease knob.

Adjust the head restraint to the best posi-
tion which is just above (or level with) the
top of the ears.

Never set it behind the neck.

CAUTION:

Never remove the head restraints since
they are designed to reduce risk of seri-
ous neck injury if the vehicle is struck
from the rear.

__omlan

158

Lock relesse knob

OM-1472
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Before Driving Your Vehicle 15

® To prevent illegal entry into the trunk,
insert the key, then turn it.

Then the seat bagk and panel are locked.
Make sure that the operation of the trunk
lid opener is cancelled.

Station Wagon

The rear seat is designed to fold allowing
more loading area in the rear
compartment.

® Folding the seat back

To lower the seat back. first unlock by putl-
ing up the lock release knobs. then fold
the seat back forward and down. To raise,
lift the seat back and push it firmly into
place.

Pull back-and-forward on the seat back to
check that it is property locked in position.

e

159

® Changing seat to flat position

* On models equipped with head
restraints. remove them before folding
down the seat. Set the head restraints in
the folded down seat back as illustrated.

* Before folding the seat. slide the front
seat forward.

The rear seat is converted as follows:

1. Pull up the strap at the rear edge of the
rear seat cushion to raise the cushion.

2. Puli up the fock reiease knobs to unlock
the seat back.

3. Then fold it forward and down to make
the floor.

4. Set the hooks at the top of the seat
back onto the pins attached to the bottom
of the rear cushion.

CAUTION:

® For safety of all passengers, never
stack luggage or other cargo higher
than the top of the seat back.

® Fix skis or other long items securely
in position to prevent them from shoot-
ing forward at sudden braking.

® For safety, never aillow anyone to
ride in the cargo area of the station
wagon. This area is designed only for
carrying luggage and miscellaneous
items. It should never be used by
passengers.

¢ Do not place luggage or other articles
on the floor under the seat cushion.

.. OM-1a77
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Before Driving Your Vehicle 15

® To prevent illegal entry into the trunk.
insert the key, then turni it.

Then the seat back and pane! are locked.
Make sure that the operation of the trunk
lid opener is cancelied.

Station Wagon

The rear seat is designed to fold allowing
more loading area in the rear
compartment

® Folding the seat back

To lower the seat back, first unlock by pult-
ing up the lock release knobs, then foid
the seat back forward and down. To raise,
lift the seat back and push it firmly into
place.

Puil back-and-forward on the seat back to
check that it is properly locked in position.

® Changing seat to flat position

* On models equipped with head
restraints, remove them before folding
down the seat Set the head restraints in
the folded down seat back as illustrated.

* Before folding the seat. slide the front
seat forward.

The rear seat is converted as follows:

1. Pull up the strap at the rear edge of the
rear seat cushion to raise the cushion.

2. Puil up the lock release knobs to unlock
the seat back.

3. Then fold it forward and down to make
the floor.

4, Set the hooks at the top of the seat
back onto the pins attached to the bottom
of the rear cushion.

CAUTION:

® For safety of all passengers, never
stack luggage or other cargo higher
than the top of the seat back.

® Fix skis or other long items securely
in position to prevent them from shoot-
ing forward at sudden braking.

® For safety, never allow anyone to
ride in the cargo area of tha station
wagon. This area is designed only for
carrying luggage and misceilaneous
items. It should never be used by
passengers.

® Do not place luggage or other articles
on the floor under the seat cushion.

[t
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18 Befors Driving Your Vehicle

Remote control mirroes (if equipped)
First select either the right or feft mircor by
the selection switch. Then by pressing the
desired direction button. adjust the mirror
to the best position.

¢ Each mirror can also be adjusted with
the hand by pushing the mirror itself.
CAUTION:

Never press the button fonger than

necessary, as damage to the mirror ad-
justing mechanism may resuit.

L_Salection switch

lll’ OM-1483

Front seat beits

The front seat beits are the three-point
type with an emergency locking retractor.
During sharp deceleration as when the
vehicle suddenly stops, turns sharply. or
strikes another object in an accident, the
seat belt retractor automatically locks the
belts. The belt is not locked if it is suddenly
pulled out of the retrator by hand, but this
is not a break down.

To fasten the front seat belt, pull the belt
out of the retractor. then insert the tongue
into the buckle until it snaps.

To unfasten the belt. push the button on
the buckle.

CAUTION:
® Never use a belt while twisted or
reversed.

® Never wear the shoulder beit unds
the arm. If an accident occurs, this cz
increase the risk or severity of injury.

OM-1484
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Rear seat belts

The three rear seat belts are a two-point
type. 4

The beits for the two outside passengers
have automatic locking retractors. The
center belt is a manually adjusted type
and belt length is adjusted at the tongue
plate.

To fasten the rear seat belt. pull it out con-
tinuously from the retractor, then insert
the tongue into the buckle until it snaps.

To unfasten the beit. push the button on
the buckle.

if the belt is allowed to stop and return
slightly, the belt will lock. If this happens
and further adjustment is required, first
return the belt to the retracted position,
then pull it out agaip.

OM: 1486

To unfasten the belt. push the button on
the buckle.

CAUTION:
Never use a beit that is twisted or
reversed.

KTOO high
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Seat belt tips

® To heip reduce the risk or severity of
injury in accidents or sudden stops. alt per-
sons riding in the vehicle should always
protect themselves by using the seat beits
provided.

® Make it a rule to have everyonae, includ-
ing the driver, fasten their seat beits
before starting the vehicle.

® Never use one belt for more than one
person ata time.

® Position the tap belt across your lap as
low as possible on your hips.

This is necessary to help reduce the risk or
severity of injury in an accident This
spreads the force of the lap belt over the
strong hip bones instead of across the
soft abdomen.

® Never let any foreign object enter the
buckle or retractor. Anything inside may
prevent them from working properly.

® When fastening the front seat beit. to
take up the slack in the belt. pull the shoul-
der strap through the tongue until the belt
fits snugly. Then return the shoulder belt
to its retractor until the shoulder strap
also fits snugly.

R5077-05



20 Before Driving Your Vehicle

® Children. It is recommended that °

" they sit in the rear seat and be restrained
with the seat belts. f sitting in front. never
allow a child to stand up or kneel on the
seat. Children especially should be re-
strained by seat belts at all times.
® Baby or small child. Use a chiid
safety seating system which fits your
vehicle. Before installing, always read the
manufacturer’s instructions carefully.
® Expectant mother. Seat belt use is
recommended. Ask your doctor for specif-
ic recommendations. The lap belt should
be worn securely and as low as possible
over the hips and not on the waist.
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Seat beit maintenance

® Keep sharp edges or damaging objects
away from belts and other parts of the re-
straint system.

® Use care to keep the webbing free of
polishes. oils and chemicals, and partic-
ularly battery acid.

® Never attempt to modify or make
changes that will prevent the seat belt ad-
justment from operating property.

® To clean the webbing, use a mild soap
solution and water. Never attempt to
bleach or redye the webbing since this
could seriously affect its strength.

® [nspect the seat belts and attachments
periodically for cracks, damage, loose
bolts or worn webbing. Repiace the seat
belt as necessary.

® Replace seat belt assemblies after use
in any serious accident.

Fasten seat-belt warning light and
chime

Your vehicle is equipped with a seat-belt
warning device at the driver’s seat as re-
quired by current safety standards.

This device causes the seatbelt warning
light on the instrument panel to light for
about six seconds when the ignition
switch is turned "ON".

If the driver has not fastened his seat belt.
the warning chime sounds at the same
time.
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