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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 spansored 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 indicant Test Program
data for FMVSS No. 212, '"Windshield Mounting', FMVSS No. 219
(Partial), "Windshield Zone Intrusion", FMVYSS No. 301-75, "Fuel System

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

1 : R5077-06
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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 XT, 2 door, NHTSA No. MG5502, at a velocity of
25,09 mph. The frontal impact test was conducted by Mobility Systems
and Equipment Company (MSE) on 18 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'sand passenger's tap and shoulder
belts to measure dumny upper torso and pelvic section belt loading.

summary of dummy configuration and performance verification test data

is presented in Appendix C.

A

The frontal impact event was documented by one (1) real time

camers and sixteen (16) high-speed cameras., The camera location data

are presented in Table 11.

Sixty-seveon
using three (3) FM tape recorders and four (L) direct analocg to

digital acquisition units. Time history plots of all recorded

channels are presented in Appendix B.

{£7) channels of crash parameters were recorded

R5077-05
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2.1 GENERAL COMMENTS

The 1986 Subaru XT, 2 door was equipped with a 109 cubic

ihch 4 cylinder cagine and 5 speed manual transmission. The test

weight of the Subaru XT with two (2) 50th percentile male dummies,

instrumentation, and cameras was 2,759 pounds.

involved in a frontal load cell
The vehicle appears to

The Subaru XT was

barrier crash at a velocity of 35.09 mph.
301-75, ''Fuel System Integrity' requirement.

comply with FMVSS No.
he fuel system after impact or

There was no solvent leakage from t

during the subsequent rollover test.

The Subaru XT appears to comply with FMVSS No. 212,
The windshield periphery retention

nyindshield Mounting" requirement.
100 percent for the left half, and

was 100 percent for the right half,

100 percent overall.

The Subaru XT appears comply with the FMVUSS No. 219,

uywindshield Zone Intrusion' requirement.

the vehicle of 28.4 inches

The windshield was

The maximum static crush for

e right side of the front bumper.

occurred on th
intact. Both the driver's

cracked but the vehicle glazing remained

and passenger's doors were opened without the aid of tools.

D's head hit the steering wheel rim and

The driver AT
1s left and right knees hit the dash panel,

the center hub, The driver

The driver ATD had a HIC value of 744 the maximum chest acceleration

(resultant clipped) was 37.8 g: and the maximum femur loads were 978

(1eft) and 185 (right) pounds.

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

\

A
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646; the maximum chest acceleration (resultant clipped) was 29.9 g;

and the maximum femur loads were 440 (left) and 568 (right) pounds.

Seat belt spoolout, measured by high speed film analysis

was 1.7 inches for the driver and 1.4 inch for the passenger belts.

The driver's inboard track had no track latching device,

thus during the impact the seat shifted forward 1.0 inches on the

inboard side; the outboard track latching device remained latched and

the seat did not shift forward on the outboard side. The passenger's

inboard track had no track latching device, thus during the impact the

seat shifted forward 0.8 inches on the inboard side; the outboard
track latching device remained latched and the seat did not shift

forward on the outboard side.

R5077-05
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Data Table No. | Test Vehicle Data
VEHICLE YEAR/MAKE/MODEL/BODY STYLE:

venicLe nursa no. Bl Gl sis Jodad vine{uTrl ] alxTul2ds folalals fofz3lslul

1986/SUBARU/XT/2 DOOR

VEHICLE BO?Y COLOR: BLUE 3 MONTH & YEAR QF MANUFACTURE: 11/85 ‘
ENGIl-iEx _L4 Cylindersy 109 C.t.Dey __ LITERS; cc |
_X Gasy __ Diesely __ Turbocharged
Placement— _X___ Longitudinaly __ Transverse (Lateral)
TRANSMISSION: ©  speeds _ X Manualy Automaticy _ Overdrive
FINAL DRIVE: X FRONT WHEEL DRIVE; REAR WHEEL DRIVE; Four Wheel Drive

DATE VEHICLE AVAILABLE FOR 35 NPH CRASH TESTING:  04/10/86
ODOMETER READING: _ 016 miles; opTionss | | asce [_Jerss [ Jp/woos [X]Telescopic uhee

Tilt wWhil.g DCruise Control

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

point continuous webhbing manual,

DATA RECORDED FROM VEHICLE'S TIRE PLACARD:

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

Recommended Tire Sizes 165S5R13
Tires On Vehicle: 165SR13 : Manufacturer: Bridgestone
Number Of Qccupants: 2 Fronts 2 Rear; __ 3rd Seat; TOTAL
Type Of Front Seats: _X Bucket; _ Benchy Split Bench
Rotating
Type of Front Seat Backs __ Fixed; X Adjustable With Lever/D Knob
Vehicle Maximum Capacity Loading = 660 1bs. (A)
No. Of Occupants x 150 lbs, - - = = 600 tbs. (8B)
Cargo Capacity (A = B) = - -~ - = 60 1bs.
TEST VEHICLE DELIVERED WEIGHT WITH MAXIMUM FLUIDS:
Right Front = 640 1bs.
Left Front = 706 ibs. ]_TDTAL FRONT = 1,346 Ibs. (_59.6 % of TOTAL)

Right Rear = 4h2 1bs.
= 91k 40.4
Left Rear - 472 1bs. :}-TOTAL REAR I1bs. ( % of TOTAL)

TOTAL WEIGHT= 2,260 1bs.

5 R5077-06



Data Table No. 1 (Cont'd) Test Vehicle Data

CALCULATION OF TEST VEHICLE TARGET WEIGHT:

Total test Vehicle Delivered Weight With Maximum Fluids

Maximum Cargo Carrying Capacity Of Test Vehicle - ~

Weight Of Two P.572 Dummies (2 x 164 Ibs.)

TEST VEHICLE TARGET WEIGHT - - —

%300 1Ibs, for light trucks and MPVs

- 2,260 1bs.
- - = 60 1bs.,
--- 328 1bs.
S 2,688 o

ACTUAL WEIGHT OF TEST VEHICLE WITH 2 DUMMIES AND CARGO:

Right Front = 729 1bs.
805 TOTAL FRONT =

Left Front = 1bs.

Right Rear = 596 lbs,
- TOTAL FRONT =

Left Rear = -.629 1bs.

TOTAL WEIGHT= 2,759 LBS.

1,534

(which includes 0

534 1bs (55.6% of TOTAL)

——

225 1bs (44.4% of TOTAL)

1,225

Ibs. 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.D Rt. SideLeft Side
“o

2{::] Rear Bumper Assembly

TEST VEHICLE ATTITUDE:

As Delivered—Right Front = 26.5 inches;

Ready For Test—Right Front= 25.8 in.

Left Front = 26‘2inches;
Right Rear = 241 inches;
Left Rear = 2L.0jnches;

Test Vehicle Wheelbase: 97.0 inches; C.g. =

Total Vehicle Length:

Right Side = 172.7 inches;
Left Side = 172.7 inches;
Centerliine = 175.4 inches;

6

Left Front = 25.5 in.

Right Rear = 22.9 in.
Left Rear = 22.7 in,

43.1 inches rearward of front

wheel centerline
Total Vehicle Width:

Across Front Fenders 66.5 jn.
67.3

Across Center

Across Rear Fender 65.1 in.
Maximum 67.3 in.
R5077-06




Data Table No. 2 Post Crash Test Data

DATE OF 35 MPH FRONTAL BARRIER IMPACT RATINGS TEST: 06/18/86

TIME OF TEST: 3:00 PM : AMBIENT TEMPERATURE AT BARRIER FACE: 9 °F.

VEHICLE'S OCCUPANT COMPARTMENT TEMPERATURE: 72 °F. (Spec. Range + 66 to 78° F.)
VEHICLE'S WINDSHIELD MOLDING TEMPERATURE: 72 of,
VEHICLE IMPACT VELOCITY: Primary Speed Trap = 35.09 mph

Secondary Speed Trap =35"2

mph
(Specified Range = 34.5 to 35.5 mph)
Distance from vehicles's front bumper forwardmost surface to barrier face when—

5 ft
1 ft

(a) entering the speed trap

(b) existing the speed trap

VEHICLE STATIC CRUSH: (A1l measurements in inches)
Vehicle Pre-test Length— Right Side=;lZE;1 s+ C/Line= LZEL&_: Left Side= 1727
Vehicle Post-test Length -Right Sidealff&j[; C/Line= LﬁZ;Q.: Left Side= 147.3
VEHICLE STATIC CRUSH ---- Right Side= 26.0 ; C/Line= 28.4 ; Left Side= 25.h

VEH!ICLE REBOUND FROM BARRIER FACE:

Vehicle Right Side = 23,0 inches
Vehicle Centerline = 2h. 4 inches
Vehicle Left Side = 2k.2 inches

VISIBLE DUMMY CONTACT POINTS:

_DRIVEE (1.D. No.466 ) PASSENGER (I.D. No.l.67 )
StTg.ColdStrg. {Inscru. lostrue. | Knee [ Giove !
Hub Wheeil Panel Panel Assv, } Box Door
HEAD - = = = = = = == = ves - fves | wo NO NO NO
L/,
RIGHT KNEE - = = — = — - 57 o NO 145g%2 YES
LEFT KNEE = = — = — — - 55;4%;4“5%;%52 NO NO E2;29Z¢ YES
VEHICLE DOOR OPENING INFORMATON: RIGHT SIDE LEFT SIDE
OPENED JAMMED OPENED | JAMMED
FRONT DOORS = — = ~ — = = YES NO YES NO
REAR DOORS — — — = = = = N/A N/A N/A N/A
7 R5077-06



Data Table No. 2 (Cont'd) Post Crash Data

VEHICLE'S FRONT SEAT MOVEMENT DURING CRASH EVENT:

RIGHT SIDE LEFT SIDE
‘ Seat Cushion Shift - — — 0.8 * forward; 1.0 forward
Seat Adjuster Failure- - YES : YES

Details Of Any Failure:

The driver's inboard track had no track latching device, thus during the
impact the seat shifted forward 1.0 inch on the inboard side; the outboard
track latching device remained latched and the seat did not shift forward on
the outhoard side. The passenger's inboard track had no track latching
device, thus during the impact the seat shifted forward 0.8 inches on the
inboard side; the outboard track latching device remained Tatched and

the seat did not shift forward on the outboard side.

OTHER NOTABLE IMPACT EFFECTS: None

8 R5077-06



SECTION 3

SUMMARY OF RESULTS FOR

FMVSS 212, '"Windshield Mounting"
FMVSS 219, (Partial}, '"Windshield Zone intrusion'
FMVSS 301-75, !'Fuel System Integrity"

9 R5077-06
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Data Table No. 3 FMVSS 212 Windshield Mounting Data

FMYSS 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 DATAs

WINDSHIELD PERIPHERY

PRE-TEST (in.) POST-TEST (in.) PERCENT RETENTI!ION
RIGHT SIDE 74.2 7h4.2 100%
LEFT SIDE 74.2 7h.2 100%
TOTAL 148.4 148. 4 100%
AREA OF RETENTION FAILURE:
0.6 "
WIDTH OF MOLDING
INDICATED
: 5 [ 1)
T FRONT V| EW
0.2 "
FAILURE DETAILS:
None ,
10 R5077—06



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. Draw the locus
of-points on the inner surface of the windshield contactable by the

sphere across the width of the instrument panel. From the outermost

contactable points, extend the locus line horlzontally to the edges of
the windshield, and then draw a line on the inner surface of the
windshield below and 1/2" distant from the locus line. The LOWER EDGE
OF THE PROTECT ZONE is the longitudinal projection onto the outer

surface of the windshield of this line.

FMVSS 219 TEST DATA:

DETAILS OF WINDSHIELD GLASS PENETRATION GREATER THAN 1/4't:

(Show Tacation of penetration on above sketch)

1

L4 A = 45.0 f '
[“ ] “"‘
¥ It
21, Y ) \\S
D = | - F=
X
A Lower Edze Of Protected Zone
v (marked by tace on windshield)
\—Zerc Point m&
(0,0) C=c8.3 " \

i
COCRDINATES |
x | v {
N/A N/A
N/A N/A
N/A N/A
N/A N/A
R5077-06



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

TEST VEHICLE NHTSA NO.:  MG5502 : TEST DATE: 06/18/86
SUBARU/XT/2 DOOR

VEHICLE MAKE/MODEL/BODY STYLE:

USABLE CAPACITY OF VEHICLE'S FRONT FUEL TANK:15.9 Gallons (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
small amount of Stoddard solvent which has been dyed RED shall be
added to the vehicle's fuel tank. Operate the fuel pump enough
to complietely 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 - - - = Ngne 1 oz.
For 5 min, period after vehicle motion ceases — None 5 oz.
For next 25 minutes at barrier face — = = = -« =~ None 1 o0z./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, 2§ seconds
FMVSS 301-75 Position Hold Time = 5 minutes, 0 seconds
TOTAL = = = -~ - - = 6 minutes, 25 < seconds
Next Whole Minute Interval - - — — — = / minutes
12 R5077-06



Data Table No. 5 (Cont'd) FMVSS 301-75 Fuel System Integrity

VEHICLE STATIC ROLLOVER DATA:

Maximum Allowable Solvent Spillage - -

0 to 90° (filler cap down) — = - = — -

90 to 180° =« = = = = = = = = - — = -~

180 to 270° = = = = = - = = = = = = =

270 £0 360° - -~ — === = === = -

Solvent Spillage Location(s):

None

13

First 5 Minutes

6th

7th

Bth,

FROM ONSET OF ROTATION Minute Minute Minute

5 oz. 1 oz.] 1 oz.] ] oz:]
0.0 0.0 0.0 N/A
0.0 0.0 0.0 N/A
0.0 0.0 0.0 N/A
6.0 0.0 0.0 N/A
R5077-06
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Data Table No. 6 FMVSS No. 208 Occupant Crash Protection Data Sheet

'VEH. YR./MAKE/MODEL/BODY STYLE:

1986/SUBARU/XT/2 DOOR

MG5502

3 TEST DATE:s

VEH. NHTSA NQ.:

06/18/86

MAXIMUM ACCECERATION VALUES: DRIVER DUMMY ¢ PASSENGER DUMMY #
head channel x  HE AD) X -86.21 45.37
Head Channel Y Y -28.27 6.69
Head Channel Z z 63.03 52.11
HEAD RESULTANT R 95.20 56.47
Chest Channel X CHEST X -38. L4 -29.26
Chest Channel Y Y -10.02 9.50
Chest Chanzmel 2 y 4 -11.14 10. 36
=7 _—__:_———_—m
.8 29.8
CHEST RESULTANT . . . R 37.83 9.89
TIME INTERVAL (seconds) ' Q. 0555'0.0585 0. 1065'0. ‘095
HEAD INJURY. CRITERIA (HIC) VALUES: '
HIC HiC 7k b 646.26
t, (seconds) 0.07862 0.07450
t5 (seconds) 0.09775 0.12525
Avg. Accel. t) to tz 69.12 38.76
MAXIMUM FEMUR FORCES: (Compressive)
Right Side (lbs.) FR 185 568
Left Side (lbs.) Fa_ 978 440
MAXIMUM SEAT BELT FORCES:
Lap Beit LAP 777 813
Shoulder Belt SHLDR 1,387 1,617
PHOTOGRAPHIC|ELECTRONIC | PHOTOGRAPHIC |[ELECTRONIC
MAXIMUM SEAT BELT WEBBING SPOOL-OUT: 1.7 reas e 1y A
Belt Stretch (inches per foot) N/A 1.32 N/A 0.72
BARRIER LOAD CELLS:
Total Load LLS ]03,001 ib
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Data Table No. 7 Test Dummy Positioning Data

PRE-IMPACT DATA:

Make/Model: SUBARU/XT
Body 5tyles 2 DOOR Kodsl Year: 1986
RBTSA No.: MG5502 Color:  BLUE

DATA FROM C'ZRTIPICATIOH LABEL:

Vehicle Manufacturer: FUJI HEAVY IND. LTD., JAPAN

Date of Manufacture: 11/85 ]

VIN: JF1AXL2B9GB30735h

GVWR:__ 3,280 ib; GAWR:
POST-IMPACT DATA:

L N

Front = | 820 1b; Rear = 1,460 1b

Date of Test: 06/18/86 Tine: 3:00 PM Temperature O d 4
Required Impact Velocity Range: 345 to  35.5 nph
Izpact Velocity: Primary = _35.09 mph BSeccndary = gE,lz lph'
Seat Type: _ BUCKET Adjuster Type: MA!

Bucket Seat Back ‘l‘ype:_l__ow BACK WITH HEAD REST
Technicians:

DRIVER DUMMY®& {4l ¢ 4l PASSENGZR DuMMY @ [u {617
HEAD 19.3 1" ' 20.6 1" HEAD
TARGET | 14 B : 16 TARGZT
KNEE 2 {" kKNEE
JOINT JOINT
APPROX~ APPROX-
IMATE L IMATE
v "y
POINT .l POINT
MIDPOLNT
. A
. B
A= 5 . 5_
B = 3; 9 " J: C
C= 2E.8 “ ; o o DOO
D= 1.8 " QEEZZ§7 p
2 » ALy 1 GLASS
—_—llb = HEIGHT
equal oo
LATERAL BAR - ~ right &
ADJUSTABLE lefr sic
POINTER
EFT
L DRIVER PASSENGER LiCAl
FRONT Dot ¢ FRONT
DOOR DUMMY ¢ DOOR
A
16 R5077-06



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

BH = Head to Windshield Header
BEW = Head to Windshield

CD = Chest to Dash

CS = Chest to Steering Wheel
KD = Knees to Dash

ER = Head to Side Roof

BES = Head to Side Window

AD = Arm to Docr

BD = Hip to Door

KK = Knee to Knee

Torso and seat back angles
are relative to vertical.

REMARKS:

17

Driver | Pagsencer
BHE 16,0 13.2
Hd  21.7 19.0
CD 26.0 24.5
C5 16.5 N/A
KD L- 6.5 L- 6.5
KD R- /.0{ R-5.0
Torso Torso
Angle 2! Angle
Seat Back Seat Back
Angle 26 | Angle 26
BEW N/A N/A

Driver | Passenaer
BRI 4.0 3.5
851 7.2 5.8
AD | 3.5 3.6
BHD | 8.6 7.7
KK }14.5 13.5
AA {14.5 10.0
R6077-06




Data Table No. 8 Seat Belt Positioning Data

Pass. Dumy ‘
Centerline
Retractor ‘- ’
’ Unit e ' l;
NN

1Y {7
= 2

#(—-Vehicle Centerline

! Retractor Unit
]
t

Belt Load Cell

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

plate
TOP
10
‘ lc‘
f lDl
Top of chest

flesh ——l \ e o

Top

aluminum plate

.A.

surface of

FRONT
DRIVER DUMMY (m.)!mss. DUMMY (im.)

1. Dimension 'A'--alum. plate to belt —

upper edge on dummy centerline 13.9 13.8
2. Dimension 'B'--alum. plate to belt

10.2 10.1

lower edge on dummy centerline
3. Dimension 'G' --dummy centerline to L1 L

outer edge at chest flesh top . -0
%. Dimension 'D'--dummy centerline to

inner edge at chest flezh top 1.6 1.5
5. Lap beil tension (iCSe) 4.0 )
%. Shouicer belt tension (ibs.) 2.0 2.0

18 R5077-06




BELT LENGTH DATA:

Data Table No. 9' Seat Belt Performance Assessment Test Data

Total Belt Langth from '3’ Post
t:in psuel zo "male blade"

DRIVER | passenGER |

Shoulder belt length measured
from the 'Df ring to the male 33.0
blade across the dummy

32.4 n

Lap belt length measuraed from
the outboard side sill anchor 34.5
bolt to the male blade across r"

34.7

dummy

BELT SPOOL-OUT DATA:

BELT STRETCH DATA:

As deternined by film analys{se—mwmn 1.

DRIVER SIDE

;
T__
E .

PASSENCER SIDE

As deteruined electronically

As determined mechanically == 2.4 1

(1) Determined electronically with Maximum Load 1,387

lipear position transducer in

Max imum Load 1,617-

Elong. . 1.32 Elong. 0.72
inches per foot. PRE-TEST | POST=TEST
(2) Determined with 2" marked . . N .
section of belt across dumy's 2 2 2 2
chest (inches per foot) Elong 0 Elong O
* was not measured due to retractor location
‘D' Ring e BELT
=g STRETCH
Outboard Anchorage 1 x Linear Position Transducer
_/7“1 \%‘ Shoulder belt load cell
Minimuz Dimzen. | 2% , /~ Shoulder Belt Portion
Thread sewn to belt—/ | R

Thread t RONT VIEW OF PASSENGER SIDE RESTRAINT 8YS.
. .

Buckle Assembly

Inboard Anchorage

of foam 3 Portion
w/ slit \ NG,
Reel J—Linear Position Q
Esergency ¥t |F \Transducer <
Locking = _’ 4 Qf
Retractor Y70 ) ooy BELT SPOOLOUT | l
5 g

Outboard Anchorage

19
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Data Table No. 10 Driver Dummy to Steering Wheel Position

\V‘\

'B' Post

—— Door lock
striker pin

NOTE: Record ¢ /\A_L
position of tilt X

strg. column LEFT SIDE VIEW

SCa

section
MEASUREMENTS
NR--Distance from tip of dummy's nose to
Top Rear surface of steering wheel rin 19.1 Inches
RH--Distance from tip of dummy’s nose to
center of steering column hub 19.5 Inches

HS-~Distance from center of steering column
hub to the forward surface of the door 29.7 Inches

lock striker oinm,

SCA--Angle of steering column relative
to the horizontal X axis 22 Degrees

SwA--Angle of steering wheel relative
to the horizontal X axis. 68 Degrees

[:) REMARKS CONCERNING ADJUSTABLE OR TILT STEERING COLUMN IF VEHICLE IS SO EQUIPPED:
Tilt steering column was placed in the middle position.

20 R5077-06



_Data Table No. 11 Camera Location Data

VEH. NHTSA NO.: MG5502 : TEST DATE: 06/18/86 3 TIME: 3:00 PH
VEH. YEAR/MAKE/MODEL/BODY STYLE: '986/SUBARU/XT/2 DOOR
FILM PLANE
CAMERA AMERA POSITIONS (in.)®{ANGLE]| TO HEAL LENS |SPEED
NO. |VIEW X Y Z (deg) | TARGET (mm) |(fps)
1 |Left Side View 790.0 }2%0.0 | 51.5 2 796. 1 1250 24
2 |kight Side View L7251, 9 55.2 | 52.5 3 237.7 16 {525
3 |Left Side View 951.4 60.7 | 4i.0 0 934.1 50- {580
4 |Overhead 0.0 | 25.3 26.1 § 12 | 111.3 13 }500
5 |Pit-Engime 0.0 22.0 |-58.0 42 N/A 13 470
6 |Pit-Fuel Tank 6 4 59.5 l|-49.14 50 N/A 13 {470
7 |Front-Passenger 12.0 -16.0 101 .1 60 126.8 13 £80
8 |Front-Driver 10.0 | -16.0 f101.2 | 56 126.9 25 490
9 |Lefr Side-Driver 86.7 | 115.2 |59.7 16 73.E 28 1600
10 {Right Side-Passenger 90.1 135 1 57.3 13 83.4 45 595
11 |Right Side="A' Post L163.2 e o |51.5 c ’ 1209 35 ] 700
12 |Left Side-‘'A' Post 34k 4 24 2 L7 7 e o leoc
13 |onboard-Left Side 9.2 | 116.8 l21.c 1% 30.5 13 |Nnav
14 |onboard-Right Side L 9.3 | 116.8 a1 |16 20,5 12 |280
15 jLeft Side-Steering Col. 423.9 36.1 L30_7 14 419.9 50 600
16 Left Side-Steering Col. 425.2 36.1 [110.7 1 417.2 50 595
17 |Right Side-Passenger . L 139.7 753 161.8 15 125.0 12 luay
* X = film plane to monorail centerline
Y = film plane to barrier face
2 = film plane to ground
*% Film damaged during processing
21 R5077-06




Data Table No. 11 (Cont'd) Camera Location Data

CAHERA REQUIREMENTS FOR 35 MPH FRONTAL BARRIER IMPACT ASSESSMENT PROGRAM TIST

2 High=Speed
Light Slde View
yAR)

b

r—-CDNm PAD

lorr.llon:
BARRIER

Barrier Face P
Extensicn
Above Load

#2 thru #17 - 300 fpe

"Tima-Zeyo" Indicator Lights {2) NOTE: Roof lLight placed om veh.
centerline behind photo targets
for strg. col. motion assesscenc

Photographic Target

le's Fuel Taok
0" Indicacor

— e o ey -
;:/A“ e 8 4 %
7L v .
Selt Retractor u::u-r
PROTOCRAPHIC
2l Fuel

Tank

G 2, Highe

LEFT SIDE VIEW

22
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N
4
- High-Speed
! q Faszsanger .
Ak Coverags
| Righe mbiifcal
. I I ‘A’ Pest Cable TOW ROAD
H Highe
’ g Spaad J
: / / cadle
‘ Suppore
N\ Steal Cratisg
Pasa. Over Pit Aras
Slde F/‘f/ b =
High- { ’ . / + * Tow Cable Lateral GCuidsnce
Speea l 1 .-'-":.- ONBOARD Bolly
e S22 o Y (TN EAT BELT
' WC-&KT
Wiga- nvn:’_ﬁ\ { VIACE |
Speed { YE#;. Monnrad .
Driver ’\\ whee L ~—
.’ y
Side 3 - ‘
- | AN l
N AN wikcbresd
Overhead Letf gh-Spes h
strg.Col. 'A'Pol\c\ 4 ' QD“"" Coverage J
Yotiom High= El
Targets Spees
Ovechaad ~=30TH STEIRING
Cazers Bcom s high-speed d placed one oa top of the otheg~
7 High=Soeea not side
Left Side view \ /
TOP VIEW
LY. Overhead 3 1 -
" High-Spead . @ Resl-Tima NOTE: CAMERA FRAMEI KATES
0n Ven. CAL Left Sida Viaw #1 - 24 fps :



Data Table No. 12 Vehicle Accelerometer Location and Data Summary

RPN PR

TOP VIEw

4+

Y

£ e I
L

=Disc Brake Caliper
(hight Side Only)

LEFT SIDE VIEW Rear Seat Cushion Ascsy,
Front Attachment Brkt.
ﬁ"i Support
Loc. Maximum Valuye
Dirmension | Lenzth (in.) No. |Description X~ msec.’ X+ ’msec.
_:—_"_h'h“_,
A 15.0 1 |Rear seat X-member
B 15.0 Q Left Side 28. 71165 flu.01 | 150
c 3722 2 |[Rear seat X-member L
D 23.2 2 Right Side 28.64 64 |13.15 | 149
£ Lo, ] 3 |Tep of Engine Block
¥ 24T 4136.41 33 {57.20 43
G 66. 4 |Bottom of Engine -
" nz.g ne 137.24 33 [Bs.15]| 42
5 |Disc Brake Caliper
¢ Right Side -65.&i 50 |pt1.72 68
6 Instrument Panel
-62.7d 63 30.76 58
7 lvehicle c.qg. -47.25i63 5.01 44
23 R5077-06



Data Table No. 13 Test

Pre- | Post=} -~ .

- 0. | Y4EASUREMENT DESCRIPTION: ‘{f:t) ‘{::t){?i:f)
X1 | Total Length of Test Vehicle at Centerline 175.4 0 1470 28. 4 l
X2 | Rear Surface of Vehicle to Front of Engine 156.5 | 141.5015.0 |
X3 | Rear Suczface of Vehicle to Firewall 129.5{ 118.1f11.4 l
X4 | Rear Surface to Upr. Leading Edge of Right Door 14.6 | 114.3] 0.3 '
X5 | Hear Surface to Upr, Leading Edge of Left Door e | nie.sl 0.1
X6 | Rear Surface to Lwr. Leading Edge of Right Door 7.3 117.0] 0.3 I
X7 | Rear Surface to Lwr. Leading Edge of Left Door 117.31 116.5| 0.8
X8 | Rear Surface to Upr. Trailing Edge of Right Door 70.4 20.1] 0.3 l
XS | Rear Surface to Upr. Trailing Edge of Left Door 70.4| 70.3] 0.1
X10 | Rear Surface to Lwr. Trailing Edge of Right Door 70.5 63.8! 0.7 ]
X1l ] Rear Surface to Lwr. Trailing Edge of Left Door 70.5] 69.11 1.4 '
X12 | Rear Surface to Bottom of 'A' Post on Right Side 116.3 | 116.0| 0.3 '
X13 | Rear Surface to Bottom of 'A' Post on Left Side 6.3 11s.s| 0.8 |
X14 | Rear Surface to Firewall on R{izht Side 128.0 {124.10. 4.8 |
X15 | Rear Surface to Firewall on Left Side 129.4 |125.6 3.8 l
X16 | Rear Surface to Steering Column 99.4 | 96.81 2.¢ |
X17 | Center of Steering Column to 'A' Post 13.8 ] 16.0'—2.2 ‘
X18 | Center of Steering Column to Headlining 155 12.3 3.2_J
X19 | Rear Surface to Right Side of Front Bumper 172.7 11u6.7126.0 !
Xiv i hear Surface to Left Sice of Front Bumper 172.7 1147.3{25.4 |
X21 | Length of Engini Block 12.0 12.01 0.0 ‘
X22 | Strg., Whl. Hub C/L to W/Shld. Header Interior Trim Moulding 15.0 11.8] 3.2 ‘
X23] Strg. Whl. Hub é/L.to Rr. Wdo. Upper Interior Trim Moulding 49.5 Lbs.olb.5 1

NOTE: Measurements are not done in the same location as Accident Investigation
Therefore, measurements may not be equal.

measurements,

24
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"_Data Table No. 13 (Cont'd) Test Vehicle Measurements

Length of
Engine Black

AN
\}'z_‘ Tc Edge of Door
(Even numer for

o X4, ¢
. V- . 18 9\ %‘% P’ght s1de and
. \»

; \\\?\\\\\\\\\\ {\\\\§ gs?tnm:; for

;r-f:l—‘l'o Tnning Edge
xm 11\\\1 Benind Qoor
N, (RigntsLeft Side)

o Leading Edge
‘\\\\‘ in Front of Door
(Pight/Left Side) .

X19,20 (Right/Left Side)

X22 |
p X23
To Headliner = I ' ' -

Jy
Ctr. of | 18 /
Str. :
ca]m > - - ]i 7 '.:5,.!
0 e )—-h—-—-’
S !
7 C = -l = et
To 'A* Post = 2T\ Meee -
é ‘\:—..- L-- J.!’ " A. ]
x12,13 REAR DATUM REFERENCE
1ne. 12 ;0 Batzam of AT CENTER OF REAR
"-‘- 'A* Post P
X16 ‘7/ (Rigne/Left side) BLIPER
To Strg. Column To Firewall (Rignt/Laft Sida)
25 R5077~-06



Data Table No. M4 Pre-Test Vehicle Target Locations

8l 34 8]

[N ¢34
ool

T
N

e

\:\\
'\\
3
[/
I
[~
é:);
|
+

, Target-Crouy 4

Bettsental ' — N YL | - Tasges Crowpe 8 4 €
lm: o
- 3
a
n Staening a
?‘ﬁ_j_ 1
. ¢ L
]
: ——=
&IJ HK J KR ViR
LiowT 15t yity | - o4 B
'X' 'Y. .z'
From Imag, Barrier . .
BARRIER TARGETS [r,ce Vertical Plane }FTom Monorail C/L Above Cround
Al 39.6 20.1 6L.5
A2 43.6 20. 1 64.5
A3 47.6 20.1 6L4.5
'X' .Y' 'zl
&rom Imag., Barrier
VEHICLE TARGETS {Face Vertical Plane { From Vehi{cle C/L Above Cround
Bl - 82.3 13.1 51.2
B2 86.3 13.1 51.2
B3 90.3 13.1 51.2
c1 111.6 13.1 51.0
c2 115.6 13.1 £1.0
c3 119.6 13.1 51.0
D 117.0 23.0 47.5
z . 70.0 12.8 34.0
F 60.5 26.0 6.1
¢ 85.0 26.0 6.0
H 109.7 26.1 6.0
J 109.6 26.1 6.0
K 85.1 26.0 6.0
L 60.3 26.0 6.1
M 117.2 23.1 47.4
NOTE: Diameter of all photo targets is &',
26 R5077-06




Data Table No. 15 Load Cell Locations on Fixed Barrier

36 Load Cells

&4 Rows

9 Columms ‘
# 6 Groupings (6 cells/group)

Centerline \*

Fixed Barrier

/—- Extension Assy,

-

Plywood Face on
Steel Frame

18"

FRONT VIEW

L Ground Surface

6 GROUPINGS OF 6 LOAD CELLS EACH
Cl thru D3 C4 thru D6 €7 thru D9
Al thru B3 A4 thru Bé6 A7 thru B9

DATA REQUIREMENTS:

(1) Data from 36 individual load cells

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

27
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Data Table No. 16 Accident [nvestigation Division Data

VEHICLE MAKE/MODEL/BODY STYLE: SUBARU/XT/2 DOOR

_ VEH. /NHTSA NO.:_MG5502 ; VIN: JFIAX42B9GB307354
MODEL YEAR: 1986 ; BUILD DATE: 11/85 ;s TEST DATE: 06/18/86
VEH. SIZE CATEGORY: _COMPACT ; TEST WEIGHT: 2,753 1b
VEH. VHEELBASE: 97.0 ; FRONT OVERHANG: 398 s OVERALL WIDTH: ©/-3

ACCELEROMETER DATA:
LocaTION:  LEFT REAR FLOOR PAN

CALIBRATION PROCEDURE: VOLTAGE INSERTION

LINEARITY: 3% ; INTEGRATION ALGORITHM: AREA SUMMUATION

VEH. IMPACT SPEED: >--°9 mPh . TIME OF SEPARATION: |20 msec

VELOCITY CHaNGE: +!-97 mph .

COLLISION DEFCORMATION CLASSIFICATION (CDC) CODE:
F  (Frontal) 12FDEWS

CRUSH DEPTH Cl= 25.4 faches
DIMENSIONS:
Cl= 27.9 {nches
C3= 28.4 inches
Ca= 1 28.3 {nches
CSa 27.5 inches
Cé= 26.0 inches

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

LENGTH OF DAMAGED
REGION: L= 57.5 fnches ]
Y C/I.=D

28 R5077-06



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 3/4 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 UNDE“BODY VIEW

PRETEST DRIVER DUMMY POSITION VIEW

POSTTEST ODRIVER DUMMY POSITION VIEW

PRETEST PASSENGER DUMMY POSITION VIEW

POSTTEST PASSENGER DUMMY POSITION VIEW

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

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

30
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PRETEST FRONT VIEW
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POSTTEST TOP VIEW '[Uehiru.ﬂe on Rollover Machine) RE0 7706
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PRETEST FRONT UNDERBODY VIEW

REOTT-06
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POSTTEST FRONT UNDERBODY VIEW
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PRETEST REAR UNDEREODY WIEW
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REO77-06

INTERIOR VIEW (Docr Opein)

E VEINITGLE

PRETEST DHIVELR Ly




POSTTEST DRIVER DUMMY & VEHICLE INTERIOR VIEW (Door Open)
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POSTTEST PASSENGER DUMMY & VEHICLE INTERIOR VIEW {Door Open)
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POSTTEST STEERING COLUMN HUB/RIM CONTACT BY DUMMY
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APPENDIX B-1

VEHICLE AND DUMMY RESPONSE DATA

DATA FILTERING:

ATD Head Channels -~ Class
ATD Chest Channels - Class
ATD Femur Channels - Class
vVehicle Channels - Class

62
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IFY 96 334PH NCAP FRONTAL 84/18/86MSEDTNH2234D21 1424864 ACQUIRE NCAP DATA PLUS EVALUATE COMPLIANCE TO PSS 212,219,
381-75 & 208NCAVSB 33.1060808.9997.9COHDRY F4FHTUMBENG

21249 1864-ILF 189 CI HF2D2759 97.8173.467.343. 150THPNONE
35, 1809408 12FDEHS999 57.525.427.922.428,227.526.0 6.828.4

e o0 R

411RD 838H HUMANOID SYSTEMS 466 2MD IMP AFTER CAL14.021.7
41280 9564 HUMANOID SYSTEMS 457 3RD IMP AFTER CAL13.219.8
SB1ACATIHED é@ad 1453 8.72860 340088123G°SX35. 16000

592408 HHED 4668 1638 €.72868 348008125G5Y88.EG00D
583ACA11HED 4066 1558 8.72840 3508881256°5708.8G000
584ACE11CST ¢a8¢ 1458 €.72848 346800125675X35.1G00D
3894CE 1 1CST 2268 1856 6.72848 3480081256°S5YR8.6G00D
5864Ce11CST 6806 1658 @.72040 34880912365209.8G000
S87ACE12HED 4688 1S58 €.72858 3488091256 5X33. 16000

388ACE 12HED 4048 1650 - 8.72368 346646 1256°5Y88.8500D

SO9ACE 12HED 4666 1458 @.72340 3400649 125G°5280.8G00D
S18ACO12CST 4840 1658 6.72868 34986812567 SX3S. 160D
S11ACR12CST 280€ 1450 8.72048 348028120G'SYe6.85000
J12AC812CST ¢680 1438 ©.72848 34068 125G°52e8,8500D
S13LCE11LPY 9999 1450999.92046 340999125LBSC  GOGD
S14LCA1IRFY 9997 1558799.92850 34608€123LB50  GOOD
S15LCG12LPY 9997 1458999.92848 3406001251850  GOOD
S14LCOI2RAY 9799 1658799.92048 34096@125LBS0  GOOD
S47LCE11LBO 9997 1630999.92848 340088125LB30  GOOD
S18LCR115HE 9999 1438999.72040 340004125(850  GOOD
SIPLCE12LB0 9999 1650999.92848 3408841250850  GOOD
S20LC812SHB 9999 1458999.92948 350684123LBS0  GOOD
S210TR11SHB 9999 1658999.92840 348880125INCO  NO DATA RECORDED
5220T812SHB 9799 1630999.92840 34898R125INCO  NO DATA RECGRDED
S230T@115HB 9979 1458999.92368 3560@0125IPI0  GOOD
9240TQ125HB 9999 1638999.9284¢ 3s6eea12SIPI0  GOOD

925ACE INLRF 2398 1458 ©.72858 346080 125G SX33. 16000

S24ACO INRRF 2898 1658 6.72340 346084 12365X33. 16000
S27ACHINENG 2808 1458 6.72048 346680123G°SX33. 16000
JZ3ACAINENG 280 1458 0,72349 3580881235 SX335.1500D

529AC0 INBCR 2808 1459 8.72348 34084812535'5X33. 16000

538ACE INDPC 2804 1458 6.72848 3460081256°SX33. 15000
531ACHINUCG 2898 1650 90.72848 340084 125675X33.1600D

.8

4.8 7.226,814.5 3.5 8.4 4.83PTSTONASHNEDP
3.5 5.824.599.7 3.6

7.7 6.33PTSTONANONGD?

.l I EE Iy Bl Il N TN S M I NS B D AR IS TS B E

$32LCBANBAL 9779 1658999.92308 346088125LBS0  GOOD
S33LCRANBA2 9999 1430999.92888 3400e@125LBS0  GOOD
534LCBANBA3 7799 1652999.92888 346808125LBS0C  GOOD
935LCEANBAY 9999 1458999.92808 356080125LBS0  GOOD
524LCBANBAT 9799 1659799.92080 340000125LB50  GOOD
537LCOANBAG 7979 18508999.92886¢ 350006125LBS0  GOOD
538LCBANBA7 9999 1658997.92008 360008125850  GOOD
S39LCEANBAS 9999 1659979.92800 356008125LBSO  GOOD
S43LCBANBAT 9999 1458999.92008 3460641251558  GOOD
S41LCBANEBY 9999 1458999.92888 3628@123LBS0  GOOD
$42LCBANBB2 9799 1456799.92900 3466081250850  GOOD
S43LCBANBE3 9999 1458999.92808 3484@0125LBSC  GOQD
544LCBANER4 9999 1658999.92008 36804125LES0  6OOD
T43LCBANBES 9979 1458999.92008 350@66125LBSO  GOGD
S44LCBAMBES 9999 1458999.92868 366068125LBS0  GOGD
547LCBANBB7 9979 1458999.92600 346006125LBS0  GOOD
S43LCBANBES 9799 1458979.92808 3:66001250BSO  GOOD
S47LCRANBE? 9999 1458999.92800 340664125850  GOOD
SSALCBANBCT 9979 1458999.9296 348068125LBS0  GOQD
SSILCBANEC2 9979 1658999.92380 350046125LBS0  GOCD
S52LCBANECI 9799 1458999.92308 3368601250850 GOOD
553LCEANBCA 9999 1558999.92808 2594081250830  GOOD R5077-06
554LCBANBCS 9799 1:50999.9280@ 350660125850  GOOD 63
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SSSLCBANBCS 9979 1658999.92688 350604 1251850
S54LCBANECY 9997 1658799.9206@ 3400081251830
S57LCEANBCS 9999 1659999.92688 340@08125L8S0
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U3 EVALUATE COMPLIGNCE TO RMUSS 212.219.281-75 & 208NCAVSB 35.1090808.6999.9COND

RY 94PMTLMBENG 212401344-1LF 189 CI HF2D2759 97.8175.447.
343. ISOTHPNINE 3. 108
009 12FDENS?9? 57.925.427.928.428.327.524.8 9.923.43LCB ¢4 R

411RD

8358M. HUMANOID SYSTEMS 446 24D IMP AFTER CAL14.821.7 4.8 7.224.815.5 3.5 8.4 6
.83PTSTONASINGDP412RD 8504 HUMANOID SYSTEMS 447 3RD [MP AFTER CAL13.217.8
3.5 .824.599.9 3.6 7.7 $.33PTSTOHANONODPSB 1ACB 1 1HED 4000 1458 9.72844 345406812

§67£X33.160AD SB2ACO 1 IHED 6088 1658 8.72340 2480801236
£Y88.86000 S93:CAIHED ¢0@e 1450 0.72340 3:08841256°S
209.46000 J84AC311CST €608 1458 9.72349 3484091256”SX3
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50940 12HED 4000 1456 €.72346 35886612355204,6G00D
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UI1ACB12CST 2308 1458 9.72048 3488001236°SY08.6600D
S12AC0 12CST 4809 1638 9.7234 349899 125G’5289.8600D
SIBLCRIILRY 9999 1650999,92348 349888 125LA50  GOGD
SIALCRIIRFM 9999 1458999.9294¢ 3£8668125LBS0  GOOD
S15LC812LPY 9999 1458999.92848 3488861251850  GOOD
S16LCBI2RFM 9999 1690999.92868 3660891250BS0  G6OOD
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APPENDIX C

PART 572 DUMMY CONF IGURATION AND

PERFORMANCE VERIFICATION TESTS
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PART 572 DUMMY CONFIGURATION AND PEEFORMANCE VERIFICATION DATA

1. CONFIGURATION VERIFICATION DATA:

Y

SH
i 4
P.572 PRE-TEST POST-TEET
SPECIFICATION | (if recuired) (if recuired)

DATE OF COMFIGURATION VERIFICATION W 06 /0L /8E

VERIFICATION NUMBER FOR DUMMYZE ,/// Aéé 2

SH - Seated Height= = « = = = = = {35.6 to 35.8" 35.7

SP - Shoulder Pivat Height- = = =« }21.8 to 22.4" 22.0

HP = Eip Pivot Height = « « = = = 3.9" ref. 3.9.

KH - Knee Pivot fror back line- - }20.1 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 ¢t 15.4" 4.8

TECHNICIAN'S NAME: P. Lleonard

* Sequential aumber beginning with "1" at the start of each
fiscal year's crash test program
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HE E .

TABLE

NHTSA ATD |.D. NO.:
LABORATORY TECHNICIAN:

d

= PART 572 ATD CERTIFICATION TEST DATA, SUMMARY

466

Paul Leonard

Sheet 1 of 3

Pre-Test
Calibration

Post-Test
Calibratiaon

Date of ATD Calibration - - —

Calibration Sequential Number For Dummy — - -

06/02-06/04/86

2

Temperature In Lab. (Spec. = 66 to 78° F) - —
Relative Humidity in Lab. (Spec. = 10 to 70%)

70-74

54-60

TEST PARAMETER

SPECIFICATION V/////

A,

1. HEAD DROP TEST:
a. Peak Resulitant Accel. ={ 210 to 260G 221
b. Peak Lateral Accel. = = <106 )
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 23.3
¢c. Peak Resultant Head
Acceleration = = = = = 266G max imum 21.7
d. Pendulum Decel. (tz't1) <3 ms 2.8
e. Pendulum Decel. (t3-t2) 25 to 30 ms 27.6
f. Pendulum Decel. (th.tB) <10 ms 10.0
g. Pendulum Direction
Reversal Time — — - - - 2123 ms N/A
h. Max. Head Rotation - - 63 to 73° 63.4
i. 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 22 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 i mum Time 53.2 to 66.8 ms 63.0
(63°) Displ. 5.0 to 6.0 in. 5.47
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TABLE

NHTSA ATD !.D. NO.:

L66

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

| Sheet 2 of 3

TEST PARAMETER

SPECIFICATION

Pre—Test
Calibration

Post-Test °
Calibration |

2. NECK BENOING TEST

Continued:

i. Chordal Displacement:

,-l'\‘

Head Rotation Angle -
60° Time 67.0 to 83.0 ms 71.2
Disp. 4.3 to 5.3 in. 5.17
30° Time B5.4 to 104.6 ms 89.4
Displ. 2.1 to 3.1 in. 2.4k
0° Time 101.0 to 123.0 ms 101.2
Displ. ~-.5 to 0.5 in. 0.12
3. ABDOMINAL COMPRESSION
JEST: -
(Preioad = 10 pounds)
a. Force @ 5" = = = = = 23 - 36 27.0
b. Force @ ,75" — - - - 36 - 50 L0.5
c. Force @ 1,0 = = = = 50 - 63 56.0
d. Force @ 1.3" o= = = = 73 - 88 84.5
L, LUMBAR FLEXION TEST:
a. Force P 20° = = = = - 22 to 3L 1bs. 32.2
b. Force @ 30° = = = - - 34 to 46 1bs, 43.3
d. Force @ 40° = — = = = 46 to 58 ibs. 49.1
e. Return Angle - = = =| 12° maximum 11°
5. CHEST IMPACT TESTS:
a. Hlgh Speed
(1) Prcbe Speed - — = 21.798~22.22 fps 21.50
(2) Peak Deflection ={ 1.7" maximum 1.67
(3) Peak Resistive
force = = = - = - 2250 i1bs. maximum | 2,063
(4) Internal
Hysteresis = = = 50 to 70% 65.7
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TABLE = PART 572 ATD CERTIFICATION TEST DATA, SUMMARY (CONT'D)

NHTSA ATD 1.D. NO.; 466

Sheet 3 of 3

TEST PARAMETER

SPECIFICATION

Pre-Test
Calibration

Post-Test
Calibration

5. CHEST [MPACT TESTS:
Continued:

b. Low Speed

——

(1) Probe Speed — — —| 13.86-14.14 fps 13.95
(2) Peak Deflection —| 1.1 maximum 0.33
(3) Peak Resistive,
Force — ~ = = = = 1450 1bs. maximum 1336
(&) internal
Hysteresis — - - 50 to 70% 68.9
6. KNEE IMPACT TESTS:
a. Right Side
(1) Probe Speed — - -] 6.76 to 7.04 fps 6.90
(2) Maximum Force — -| 1850 to 2500 1bs. 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. minimum 1.7
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PART 572 DUMMY CONFICURATION AND PEEFORMANCE VERIFICATION DATA

e ————

1. CONFICURATION VERIFICATION DATA:

I
SH
v
P.572 PRE-TEST PUST-TEST
SPECIFICATION | (if recuired) (if recuired)
DATE OF COMFIGURATION VERLFICATION W /////////// 0c/28/86
VESIFICATION NUMEER FOR DUy Z // % 1
SH - Seated Height= = = = = = = = |35.6 to 35.8" 35.6
SF - Shoulder Pivot Height- = = = |21.8 to 22.4" 22.0
HP = Hip Pivot Height = = = = = = 3.9" ref. 3.9
KHE - Knee Pivet fror back line=- = }20.1 to 20.7" 20.5
KV - Knee Pivot from flecor= = = = |19.3 ta 19.9" 19.5
$% - Shoulder Width = = = = = = = |17.8 to 1l8.4" 17.9
HW - Hip Width= = = = = = = = = = [14.0 to 15.4" 14.9

TECHNICIAN'S NAME: P. Leonard

* Secuential number beginning with 1" at the start of each
fiscal year's crash test program
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TABLE

NHTSA ATD I.D. NO.: _ Le67
LABORATORY TECHNICJAN:

— PART 572 ATD CERTIFICATION TEST DATA, SUMMARY

Payl

Leonard

L Sheet

1of 3

Pre-~Test
Calibratfion

Post-Test
Callbration

Date of ATD Callbration = = =

Calibratfon Sequential Number For Dummy — — —

Temperature In Lab. (Spec. = 66 to 78° F) = -

Relative Humidity In Lab. (Spec. = 10 to 70%)

02/27-05/28/86

1

70-74

26-52

TEST PARAMETER

SPECIFICATION

SN )

1. HEAD DROP TEST:

a. Peak Resultant Accel. - 210 to 260G 223
. b. Peak Lateral Accel. — - <106 6.2
c. Time above 100G - -~ - - 0,9 to 1.5 ms 1.3
2. NECK BENDING TEST: _
3. Pendulum Speed — - = - | 21.5 to 25.5 fps 22.2
b. Penduium Avg. Decel.
(over t3 - tz) -——-— 20 to 24G 23.8
c. Peak Resultant Head : .
Acceleration = = = - = 266G max imumn 22.4
d. Pendulum Decel. (tz-tl) <3 ms 2.8
e. Pendulum Decel. (t3-t2) 25 to 30 ms 28.8
f. Pendulum Decel. (t&-tB) <10 ms 10.0
g. Pendulum Direction
Reversal Time = = -= - = 2123 ms N/A
h. Max. Head Rotation — — 63 to 73° 66
. Chordal Displacement:
Head Ratation Angle — -
Q° Time -2 to 2 ms 0.0
Displ. -.5 to .5 In. 0.00
30° Time 25.6 to 34.4 ms 32.4
Displ. 2.1 to 3.1 in. 2.63
60° Time 40.3 to §1.7 ms 49.6
Displ. 4.3 to 5.3 in. 5.01
Max imum Time 53.2 to 66.8 ms 60.0
(c6 °) Displ. 5.0 to 6.0 In. c Ly
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— PART 572 ATD CERTIFICATION TEST DATA, SUMMARY (CONT'D)

TEST PARAMETER

Sheet 2 of 3

SPECIFICATION

Pre-Test
Catlibration

Post-Test
Calibration

2.

NECK BENDING TEST
Continued:

i. Chordai Displacement:

Head Rotation Angile —
60° Time 67.0 to 83.0 ms 71 L
Disp.. 4.3 to 5.3 In. 4.82
30° Time 8.4 to 104.6 ms 91.4
Displ. 2.1 to 3.1 in. 2.33
0° Time 101.0 to 123.0 ms 101 . L
Displ. -.5 to 0.5 in. 0.13
3. £EEQH|NAL COMPRESSION
JEST:
(Preload = 10 pounds) -
a. Force @ 5/ = = = = = 23 - 36 28.0
b. Force @ .75 = = = = 36 - 50 43.0
C. Force @ 1,0 — = — = 50 - 63 63.0
d. Force @ 1.3 — — - —~ 73 - 88 84.0
4. LUMBAR FLEXION TEST:
3. Force @ 20° = = = = = 22 to 34 1bs. 33.0
b. Force @ 30° — — — — — 34 to 46 Ibs. 44.0
d. Force @ 40° = = = - - L6 to 58 1bs. 52.8
e. Return Angle =~ = = —=| 12° maximum 11°
S. CHEST IMPACT TESTS:
a. High Speed
(1) Probe Speed — - —{ 21.78-22.22 fps 21.92
(2) Peak Deflection ={ 1.7" maximum 1.40
(3) Peak Resistive
Force — = = = = = 2250 Ybs. maximum 2208
(4) Internal
Hysteresis = - - 50 to 70% 69.2
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TABLE = PART 572 ATD CERTIFICATION TEST DATA, SUMMARY (CONT'D)

NHTSA ATD [.D. NO.: Loy

Sheet 3 of 3

TEST PARAMETER

SPECIFICATION

Pre—Test
Calibration

Post—~Test
Callbration

S. CHEST IMPACT TESTS:
Continued:

b. Low Speed
(1) Probe Speed — - —
(2) Peak Deflection —

(3) Peak Registive,
Force — = = = - =

(4) Internal
Hysteresis = = «

6. KNEE IMPACT TESTS:
a. Right Side
(1) Probe Speed - - —
(2) Maximum Force — —
(3) Time Above 1000g-

b. Lleft Side
(1) Probe Speed = ~ -~
(2) Maximun Force — —
(3) Time Above 10008-

13.86-14.14 fos 13.99
1.1 maximum 1.02
1450 1bs. maximum 1380
50 to 70% 59.7
6.76 to 7.04 fps 7:03
1850 to 2500 lbs. 1360
1.7 ms minimum 1.8
6-76 to 7.0‘; fps 6-97
1850 to 2500 1bs.] 1851
1.7 ms. minimum 1.8
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APPENDIX D
VEHICLE'S OWNER MANUAL OCCUPANT RESTRAINT SYSTEM INSTRUCTIONS
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U bulure Dniving rour velucle

Front seats’

Seat fore-and-aft adjustment

To move the seat back and forward, puli the
adjuster lever up, slide the seat 10 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.

e Before operating the {ever, check that
hands and feet of rear seat passengers
are away from the slide mechanism.

Seat up-and-down adjustment

Seat position can be adjusted up or down
steplessly. To raise the seat. pull out the
lever and puil it up. then when the seat
cushion is at the desired height. reiease the
lever. To lower the seat, pull out the lever
and push it down. Release the iever when
the seat cushion is at the desired height.
Operate the fever while you are seated,
otherwise mare force is required to lower 1t

CAUTION:

o Never adjust seat position while driv-
ing.

® 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 recine the front seat back, pull '
reclining tever up, then adjust the seat be
to the desired position and reiease !
lever.

After adjustment. be sure seat is securc
locked.

CAUTION:

® For safety, never adjust the seat whi
driving.

® Never ride in 8 moving vehicle wi:
the seat back in the reclining positio

Seat beits operate mast effectively whe
the wearer is in a fully upright position.

OM-1469

«0OM-147
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Batare Driving Your Vetucie 11

Getting into and out of the rear seat

For more convenient access to or from the
rear seat, pull up the reclining lever or
depress the pedal at the lower rear side of
the seat. and the front passenger seat
automatically slides forward.

When returning the front passenger seat to
the rear, return the seat back to the vertical
position and then slide the seat backward
untit it focks.

After the seat back is returned, ba sure ta
slide the seat until it focks.

Lumbar support

Lumbar support pressure is adjusted by the
adjuster lever. Set it at the most comfort-
able position.

Removing head restraints

To remove a head restraint, slightly turn the
knob between the head restraint tottom
and seat back top on the seat left side, then
puli the head restraint up.

To replace the head restraint, simply insert
itunui it snaps.

CAUTION:

Never remove the head restraints since
they are designed to reduce risk of
serious neck injury if the vehicle is struck
from therear.

0OM-1471
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le  Luvie Univisiy soutr velugle

Rear seats

GL, GL-10 models

® Folding the seat back

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

To fold down the seat back and gain access
to the trunk, pull down on the strap located
at the upper position of the seat back to
release the seat back lock.

To retum the seat to its original position,
raise the seat back and push it back for
locking.

CAUTION:

To return seat back to the closed posi-
tion, slam shut, Check to make sure it is
fatched by puiling forward on the seat
back (not the strap).

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

Then the seat back is locked. Make sure
that the operation of the trunk lid opener is
cancelled.

OM-2123

Unlock

OM-1812

158

CAUTION:

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

¢ Never allow anyone to ride on the
folded seat back while traveling.

o Fix skis or other long items securely ir
position to prevent them from shootinc
forward at sudden braking.

¢ When folding down the seat back.
ensure that the key is notin the key siot.
® When standing the seat back uprigh:
with the seat back locked, make sure
that the key is not left in the trunk.

R5077-06



Before Driving Your Vehicie 13

DL model
Use the space at the back of the front seats
only as a cargo compartment.

CAUTION:

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

® For safety, never allow anyone to ride
in the cargo area. This area is designed
only for carrying luggage and miscel-
laneous items. It should never be used
by passengers.

Tilt/telescopic steering wheel

Steering wheel position can be adjusted in
vertically and front-and-back. Optimum driv-
Ing position is obtained by adjusung
together, the seat slide and seat back
reclining adjustment,

The steerning wheel is also equipped with a
spring-up feature: it springs up out of the
way to make entering and leaving the seat
easier.

Up-and-down adjustment
To adjust the steering wheel, press lever
"A" by left hand while holding the steering
wheel by right hand and set it in the best
position for al driving conditions. Then pull
up lever "A” strongly to lock.

Front-and-back adjustment

To adjust the steerning wheel. turn lever “B”
counterclockwise by the right hand while
holding the steering wheel by the left hand.
Then, with the steering wheei held in both
hands, set it in the best position for all
driving conditions. Next, turn lever “B"
clockwise to lock the wheel in position.

CAUTION:

e Never operate the steering wheei lev-
ers while driving. The steering wheel can
loosen suddenly, making driving danger-
ous.

e if levers "A” and “B”, are not fully
tightened, they can loosen when driving
on rough dirt roads.

OM-1813
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14 Before Driving Your Vehicle

’

Whenever making adjustment, after-
ward try to move the steering wheel
up-and-down and back-and-front to
check that it is properly iocked.

o {f lever “A” or "B” does not position
properly when tightened, have your
SUBARU dealer check your vehicle.

For easier access, pull the knob and the
steering wheel automatically springs up; to
replace the wheei, bring the wheel down
untit it snaps into position.

It will stop and lock at the original position.
Always hold the steering whee! when oper-
ating the knob.

CAUTION

¢ Never operate the knob while driving
as the steering wheei will spring up
making driving extremely dangerous.

¢ Do not operate the knob with the
lever “A” loose.

o |f the knob is not properly locked, the
whael may spring up while driving on
rough dirt roads.

With the wheel set back in its originai
position, try to move it up-and-down
force to check that it is properly locked in
position.

o If there is any play in the wheel when
lacked, have your SUBARU dealer check
your vehicle,

Inside rear-view mirror

The inside mirror can be adjusted to redu-.
glare while driving at night.

Pull the lever toward you to switch
mirror from “Day” to "Night”. and push

forward to return 1t to “Day” position.

This helps protect the drniver from refiecic
glare while dnving at might.

Before you drive, always check that tr
inside and outside rear-view mirrors &
correctly adjusted.
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Before Driving Your Vehicle 15

’

Outside rear-view mirror

Convex mirror

Some models have a convex rearview
murror on the passenger’s side.

Vehicies and other objects seen in a convex
mirror will appear smaller and further away
than when seen in a flat mirror. Always be
careful not to misjudge the size or distance
of vehicles andfor other objects viewed in a
convex mirror.

Remote control mirrors

First select esther the nght or left mirror by
the selection switch. Then by pressing the
desired direction button, adjust the mirror to
the hest position.

e Each mirror can atso be adjusted with the
hand by pushing the murror itself.

CAUTION:

Never press the button longer than
necessary, as damage to the mirror ad-
justing mechanism, may result.

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 automatcally locks the
beits. The beit is not locked if it 1s suddenly
pulied out of the retractor by hand. but this
is not a break down.

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

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

CAUTION:

o Never use a beit while twisted or
reversed.

oM-1817)

— Selection switch

oMm-1818
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16 Before Driving Your Vehicle

’ Rear seat belts

® Never wear the shouider beit under The two rear seat belts are a two-point type. CAUTION:
the arm. If an accident occurs, this can  The belts have automatic lockingretractors.  Naver use a beit that is twisted
increase the risk or severity of injury. To fasten the rear seat belt. pull it out reversed.

continuously from the retractor. then insern

the tongue into the buckie untl it snaps.

To unfasten the belt. 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 1s required, first

return the belt to the retracted position,

then pull it out again.

To unfasten the belt, push the button on the

buckle.

OM-107.
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Before Driving Your Vehicle 17

Seatbelt tips~

® To help reduce the risk or severity of
injury in accidents or sudden stops, all
persons nding In the vehicle should always
protect themselves by using the seat beits
provided.

® Make it a rule to have everyone, 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 lap 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 belt, to
lake up the slack in the beit. pull the
shoulder strap through the tongue until the
beit fits snugly. Then retum the shoulder
belt 10 1its retractor until the shoulder strap
alsa fits snugly.

® Children. It is recommended that they
sit in the rear seat and be restrained with
the seat beits. If sitting in front, never aillow
a child to stand up or kneel on the seat.
Children especiaily should be restrained by
seatbelts at all times.

¢ Baby or small child. Use a child safety
seating system which fits your vehicle.
Before installing, always read the manufac-
turer’s instructions carefully.

e Expectant mother. Seat belt use is
recommended. Ask your docter for specific
recommendations. The fap belt shouid be
worn securely and as low as possible over
the hips and not on the waist.

163

Seat beit maintenance

¢ Keep sham edges or damaging objects
away from belts and other parts of the
restraint system.

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

® Never attempt to modify or make
changes that will prevent the seat belt
adjustment from operating properly.

¢ To clean the webbing. use a miid scap
solution and water. Never attempt to bleach
or redye the webbing since this could
senously affect its strength.

¢ Inspect the seat belts and attachments
pencdically for cracks. damage, loose bolts
or worn webbing. Replace the seat beit as
necessary.

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

R5077-06



18 Belore Driving Your Vehicte

Fasten seat-belt warning light and
chime

Your vehicle is equipped with a seat-beit
warning device at the driver's seat as
required by current safety standards.

This device causes the seatbeit warning
light on the instrument panel to fight for
about six seconds when the 1gnition 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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