!

\/@273

Report Number TRC-96-N10
New Car Assessment Program (NCAP)
Frontal Barrier Impact Test

Fuji Heavy Industries, Ltd.
1996 Subaru Impreza
4-door sedan
NHTSA Number: MT5500
TRC Test Number; 960131

Prepared By:
Transportation Research Center Inc.
10820 State Route 347
East Liberty, OH 43319

February 23, 1996

Final Report

Prepared For:

U. S. Department of Transportation
National Highway Traffic Safety Administration
Office of Market Incentives
Room No. 5313 (NRM-22)

400 Seventh Street, S W.
Washington, DC 20590




&f ﬁ'ijarﬂ{e@ Man 1, Project Operations

This Final Test Report was prepared for the U.S. Department of Transportation, National Highway
Traffic Safety Administration, under Contract Number DTNH22-90-D-22121. This document is
disseminated under the sponsorship of the U.S. Department of Transportation in the interest of
information exchange. The United States Government assumes no liability for its contents or use

thereof.

This publication is distributed by the U. S. Department of Transportation, National Highway
Traffic Safety Administration, in the interest of information exchange. The opinions, findings and
conclusions expressed in this publication are those of the author(s) and not necessarily those of the
Department of Transportation or the National Highway Traffic Safety Administration. The United
States Government assumes no liability for its contents or use thereof. If trade or manufacturers'
names or products are mentioned, it is only because they are considered essential to the object of the
publication and should not be construed as an endorsement. The United States Government does not
endorse products or manufacturers.

Report prepared by:

//’ﬂ(l‘ 4. %“Véﬂ Date ?/‘//45

Craig A. Markus{c, Senior Project Engineer
Transportation Research Center Inc.

Report approved by:

Date 5{//?;/95

rtation Resear; Center Inc.

Final report accepted by:

Date

Manager, New Car Assessment Program
NHTSA, Office of Market Incentives

Contracting Officer's Technical Representative (COTR),
NHTSA, Office of Market Incentives




-

-

Technical Report Documentation Page

New Car Assessment Program (NCAP), Frontal Barrier
Impact Test of a 1996 Subaru Impreza
4-door sedan, NHTSA No. MT5500

Report No. 2.  Government Accession No. 3. Recipient's Catalog No.
TRC-95-N10
4. Title and Subtitle 5. Report Date

February 23, 1996

Performing Organization Code
TRC

Author(s)
Craig A. Markusic, Senior Project Engineer, TRC

Performing Organization Report No.
TRC-96-N10

Performing Organization Name and Address
Transportation Research Center Inc.

10820 State Route 347
East Liberty, OH 43319

10.

Work Unit No. (TRAIS)

11.

Contract or Grant No.

DTNH22-90-D-22121

12.

Sponsoring Agency Name and Address
U.S. Department of Transportation

National Highway Traffic Safety Administration
Office of Market Incentives
400 Seventh St., Washington, DC 20590

13.

Type of Report and Period Covered
Final Report
January - March 1996

14,

Sponsoring Agency Code
NRM-22

15.

Supplemental Notes

16.

Abstract

A 56 kph (35 mph) frontal load cell barrier impact test was conducted on a 1996 Subaru Impreza 4-door sedan,
NHTSA No. MT5500, at Transportation Research Center Inc. on January 31, 1996. This test was conducted to obtain
new car assessment and research data indicant of FMVSS 208, 212, 219 (partial), and 301 performance. The barrier
impact velocity was 56.3 kph. The vehicle’s maximum static crush was 530 millimeters. The ambient temperature was
20°C. '
The driver’s Head Injury Criteria (HIC) was 491. The driver’s chest maximum resultant acceleration with three (3)
milliseconds minimum duration was 50.8 g. The driver’s maximum chest deflection was 33 mm. The driver’s left and
right femur maximum axial forces were 2981 N and 1834 N, respectively.
The passenger’s HIC was 515. The passenger’s chest maximum resultant acceleration with three (3) milliseconds
minimum duration was 54.4 g. The passenger’s maximum chest deflection was 41 mm. The passenger’s left and right
femur maximum axial forces were 3741 N and 2541 N, respectively.

17.

Key Words

56 kph (35 mph) Frontal Barrier Impact Test:
New Car Assessment Program (NCAP)
FMVSS 208, “Occupant Crash Protection”
FMVSS 212, “Windshield Retention”
FMVSS 219, “Windshield Zone Intrusion”
FMVSS 301, “Fuel System Integrity”

18.

Distribution Statement

Copies of this report are available from:
National Highway Traffic Safety Admin.
Technical Reference Division

Nassif Building, Room 5108

400 Seventh Street, S.W.

Washington, DC 20590

19.

Security Classif. (of this report) 20.
Unclassified

Security Classif. (of this page)
Unclassified

21.  Number of Pages 22,

Price

364

Form DOT F 1700.0 -72)

Reproduction of completed page authorized




Jo 113 Jo m = = 2
a0l 08 09 ot oz 0 0z- ob— . —_— - 5 , 19 °0l
b—rt— ettt I N - _. At . - = = & 82 "IN *ISUY SAN BN SHG arnu 1
_ﬂou 091 ozl __ oo os _ o ov— —= o
. © = =
212 986 2€ 4o = - (ze
do J—— e aimesodugy Gur 1 ) d i
v = = EN snysia0 1218) 6/9 nayuaiyes 30
mesadwey (zg ppe ainjesadwso) = -
4 oyuaiyey uay)) §/6 smsjan 2 - = =
’ ’ £ = (19exa) JUNLVHIdWIL
{13exe) JUN1VEIdWIL o = - o o sarw a1qna 920 spieh otans P
= = o §4213w 219n3 £0'0 19a) 21gnd P
- T=E — [ sion} 8'e suoj(e6 166
nn> spieA a1qnd €1l $1318W 2NN n:. m = ] s8] G68'0 syiend 1b
& 183 2)qn2 s€ $313W 24qNd o — = |||| t E]] wo sid 1d
1e6 suoj|e6 92'0 sia § nd = | s34 v2°0 sdno 3
1b syend 90°t sie)} ] = — ™ fw [} $85uUn0 ping; 70
—= = 1
1 siud 1’z | ) = = fw SL suoodsa|qel dsqy
0h S82UN0 PINY} £0°0 [ = — w [ suoodsea) ds}
® = —
TINAT0A = = IWN10A
e = = - {al 0002)
. = = ) $8UUoy 6°0 Su0} JI0Ys
suc} poys [ (6% 000L) S8ULOY 1] e
q spunod P4 swebol )y 6% = = — By swesbogy S0 spunod al
20 saounc 5£0°0 swesd [ = — 8 suweiG 8z sasuno 20
IS = —
= — fisam
Tibiom] SSYW . = = (uBiam) SSYW
= M - e salepsy 0 sasoe
- J—— - 20 $4818W0{13 dienbs 9T $3|1w asendbs o
sane m.N (,w 000°01) sa108y ey hal = = 2 €1810w alenbs 8'0 spieA aienbs PA
2 so|iw Bienbs v.o S1312w0] 1y 8Jenbs nEv_ = m| M siarow Bienbs 60°D 129} a.8nbs Y
~u> spieA asenbs 'L Si31aw asenbs Fas o = Prona w2 $J318W1UIY JIeNDS q9°'g seyow oienbs ur
2 sayou) asenbs 91’0 s133wnuen esenbs ) = = © L
T3 s = — vVany
< W E— wy S1019WOT 1% 9l seju w
o sopnu 70 sioreuo)y uny = — " sistaw &0 spie P
pA . spieh [ siajow w = = L w Siouwiued o 199} W
Y 1934 33 s1810W w = - we S19)0WNUED 5z, sayouy w
u’ S3ydu) v'0 81018W13U8D wa I3 —= —
u sayoul 00 SIe6W) W uay = = -
- —= = H19NTT
=] = <
HLONI] E - =
0 = —
= = - l0quig puty og Aq Adninw MOUY NOA USYM [oquAg
|oquig puty of Aq Ajdn nyy Mouy nog Uaym 1oquig o —= - .
& = -/
sainseafy M)W woiy sucisiaaus) ajeunxosdd = =—
W e 4 : J siem v 8 = = . S2INSEAY JINIW 0} SUOISIAAUDY Ijewixerddy

SH013vd4 NOISHIANOD JIHLIIW




S

- - -

f.iii;f i!§5;~i!j! ;

Section

1.0
2.0
3.0
40
Appendix A
Appendix B
Appendix C
Appendix D
Appendix E

Table of Contents

Description

Purpose and Test Procedure

Frontal Barrier Impact Test Summary
FMVSS 212, 219 (partial), and 301 Data
Occupant, Camera, And Vehicle Information
Photographs

Data Plots

Dummy Certification Data

Miscellaneous Test Information

Restraint System Instructions From Owner’'s Manual

Page

1-1
2-1
3.1
4-1
A-1
B-1
C-1
D-1
E-1

960131



Number

O 00 ~3 O WV bH W N

— pd et et e
H W NN~ O

List of Tablgs

Title

Crash Test Summary

Test Vehicle Information

Post-Impact Data

Vehicle Accelerometer Locations and Data Summary
Post-Impact Dummy/Vehicle Data

FMVSS 208 Data Summary

Hybrid IIT Data Summary

Seat Belt Performance Assessment Test Data

Load Cell Barrier Data Summary

Fuel System Data

FMVSS 301 Post-Impact Test Data

Dummy Measurement Data for Front Seat Occupants
Motion Picture Camera Locations

Impacted Vehicle Measurements

ii

Page

2-3
2-4
2-7
2-11
2-12
2-13
2-14
2-17
2-19
3-4
3-5
4-3
4.7
4-10

960131

b

- e W s R .- e

s

- uh - -



e
I

Number

(]

O W N & v AW

List of Figures

Title

Impact Velocity Measurement System

Accident Investigation Division Data For
56 kph (35 mph) Frontal Barrier Impact

Vehicle Accelerometer Placement

Load Cell Barrier Configuration

FMVSS 212 Test Data

FMYVSS 219 Test Data

FMVSS 301 Static Rollover Test Data

Dummy Measurement Locations For Front Seat Occupants
Seat Belt Positioning Data

Camera Positions

Vehicle Target Locations

Pre-Test and Post-Test Measurement Points
Static Footwell Deformation (Driver’s Side)
Static Footwell Deformation (Passenger’s Side)
Static Passenger Compartment Intrusion

Underbody Floorboard Deformation

it

g
a0
o

2-8

2-9
2-10
2-18
3-2
3-3
3-6
4-2
4-4
4-5
4-8
4-9
4-11
412
4-13
4-14

960131




List of Photographs

Description

Pre-Test Front View

Post-Test Front View

Post-Test Left Side View

Pre-Test Rear View

Post-Test Rear View

Pre-Test Right Side View

Post-Test Right Side View

Pre-Test Right Front Three-Quarter View
Post-Test Right Front Three-Quarter View
Pre-Test Left Rear Three-Quarter View
Post-Test Left Rear Three-Quarter View
Pre-Test Windshield View

Post-Test Windshield View

Pre-Test Engine Compartment View
Post-Test Engine Compartment View
Pre-Test Fuel Filler Cap View

Post-Test Fuel Filler Cap View

Pre-Test Fuel Filler Neck View
Post-Test Fuel Filler Neck View
Pre-Test Fuel Tank View

Post-Test Fuel Tank View

Pre-Test Front Underbody View
Post-Test Front Underbody View
Pre-Test Rear Underbody View
Post-Test Rear Underbody View
Pre-Test Driver Dummy Position View

Post-Test Driver Dummy Position View

v

A-1
A-2
A-3
A-4
A-S
A-6

A-8
A-9
A-10
A-11
A-12
A-13
A-14
A-15
A-16
A-17
A-18
- A-19
A-20
A-21

A-22

A-23
A-24
A-25
A-26
A-27

960131

- TN N

p/



e PR T
- - ‘ » -" - R

o ,‘ . 3 i G Vi {" ar S

List of Photographs, Cont'd.

Description

Pre-Test Passenger Dummy Position View

Post-Test Passenger Dummy Position View

Pre-Test Driver Dummy & Vehicle Interior - View 1
Post-Test Driver Dummy & Vehicle Interior - View 1
Pre-Test Driver Dummy & Vehicle Interior - View 2
Post-Test Driver Dummy & Vehicle Interior - View 2
Pre-Test Passenger Dummy & Vehicle Interior - View 1
Post-Test Passenger Dummy & Vehicle Interior - View 1
Pre-Test Passenger Dummy & Vehicle Interior - View 2
Post-Test Passenger Dummy & Vehicle Interior - View 2
Post-Test Driver Dummy Head Contact - View 1
Post-Test Driver Dummy Head Contact - View 2
Post-Test Driver Dummy Knee Contact - View 1
Post-Test Driver Dummy Knee Contact - View 2
Post-Test Passenger Dummy Head Contact - View 1
Post-Test Passenger Dummy Head Contact - View 2
Post-Test Passenger Dummy Knee Contact - View 1
Post-Test Passenger Dummy Knee Contact - View 2
Pre-Test Vehicle Certification Label View

Pre-Test Vehicle Recommended Tire Pressure Label View

Post-Test Vehicle on Static Rollover Machine View

A-28
A-29
A-30
A-31
A-32
A-33
A-34
A-35
A-36
A-37
A-38
A-39
A-40
A-41
A-42
A-43
A-44
A-45
A-46
A-47
A-48

960131



Section 1.0
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Purpose

This 56 kph (35 mph) frontal barrier impact test is part of the New Car Assessment Program
(NCAP) conducted for the National Highway Traffic Safety Administration's (NHTSA) Office of
Market Incentives by Transportation Research Center Inc. (TRC) under Contract Number
DTNH22-90-D-22121.

The purpose of this test was to obtain new car assessment and research data for vehicle
crashworthiness and occupant restraint system performance for the subject vehicle, a 1996 Subaru
Impreza 4-door sedan, NHTSA Number MT5500, at an impact speed in excess of the current 48 kph
(30 mph) FMVSS 208 requirements.
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Test Procedure

This test was conducted in accordance with NHTSA's Laboratory Indicant Test Procedure, New
Car Assessment Program, dated January 1, 1990. Data was obtained indicant of FMVSS 208,
"Occupant Crash Protection"; FMVSS 212, "Windshield Retention"; FMVSS 219, "Windshield Zone
Intrusion"; and FMVSS 301, "Fuel System Integrity," performance.

The test vehicle was instrumented with nine (9) accelerometers to measure longitudinal axis
accelerations. The driver's and passenger's restraint systems were instrumented with load cells to
measure lap and shoulder belt forces and potentiometers to measure shoulder belt stretch and spoolout.
The vehicle impacted a frontal load cell barrier instrumented with thirty-six (36) barrier face load cells.
The vehicle's specified impact velocity range was 55.5 to 57.1 kph.

The test vehicle contained two (2) Part 572E 50th percentile adult male anthropomorphic test
devices (dummies). The dummies were positioned in the front outboard designated seating positions
according to the dummy placement procedures specified in Appendices VII and VIII of the Laboratory

Indicant Test Procedure. This test was the second use of the driver dummy and the passenger dummy.

Both dummies were instrumented with primary and redundant head and chest accelerometers to
measure longitudinal, lateral, and vertical accelerations, and with left and right femur load cells to
measure axial forces. The dummies were also instrumented with neck moment and force load cells,
chest deflection potentiometers, and foot accelerometers to measure longitudinal and vertical axis
accelerations. In addition, both dummies’ lower legs were instrumented with upper and lower tibia

load cells to measure forces and moments.

The one-hundred-thirty-three (133) data channels were digitally sampled and recorded at 12,500

samples per second and processed per section IP11 of the Laboratory Indicant Test Procedure.

1-3 960131



The crash event was recorded by one (1) real-time panning motion picture camera and
fourteen (14) high-speed motion picture cameras. The pre- and post-test conditions were recorded by

one (1) real-time motion picture camera.

The vehicle, occupant, and load cell barrier data are presented in Section 2.0. The occupant,
camera, and vehicle measurements are presented in Section 3.0. Appendix A contains the still
photographic prints. Appendix B contains the dummy, vehicle, and load cell barrier data plots.
Appendix C contains the dummy certification data. Appendix D contains miscellaneous test
information. Appendix E contains the restraint system instructions from the owner's manual.
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Section 2.0

Frontal Barrier Impact Test Summary
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Test Results Summary

This frontal load cell barrier test was conducted at TRC on January 31, 1996.

The test vehicle, a 1996 Subaru Impreza 4-door sedan, NHTSA Number MT5500, was equipped
with a 2.2-liter transverse engine, automatic transmission, power steering, and power brakes. The
vehicle's test weight was 1435 kg. The vehicle's impact speed was 56.3 kph. The vehicle sustained
530 mm of static crush during the impact.

The driver’s Head Injury Criterda (HIC) was 491. The driver's chest maximum resultant
acceleration with three (3) milliseconds minimum duration was 50.8 g. The driver’s maximum chest

deflection was 33 mm. The driver's left and right femur maximum axial forces were 2981 N and

1834 N, respectively.
The right front passenger's HIC was 515. The passenger's chest maximum resultant acceleration

with three (3) milliseconds minimum duration was 54.4 g. The passenger’s maximum chest deflection

was 41 mm. The passenger's left and right femur maximum axial forces were 3741 N and 2541 N,

respectively.
There was no loss of windshield periphery retention.
There was no penetration through the windshield.

Following the impact, no fluid spilled from the vehicle's fuel system prior to the static rollover test

or during any portion of the static rollover test.
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Table 1 Crash Test Summary

Passenger #142
Part 572 E

Right front

NHTSA number: MTS5500

Test type: Frontal Load Cell Barrier

Test date: 01/31/96

Test time: 1617

Ambient temperature: 20°C

Vehicle year/make/

model/body style: 1996/Subaru/Impreza/4-door sedan

Vehicle test weight: 1435 kg

Impact angle': 0°

Impact velocity: Primary = 56.3 kph
Secondary = 56.2 kph

Maximum static crush: 530 mm

Average rebound: 328 mm

Dummies: Driver #192

Type: Part 572 E

Location: Left front

Restraint: Airbag and

3-point unibelt
Number of data channels; 133

Number of cameras: High-speed 14
Real-time 2

! With respect to tow track centerline.
? Speed trap measurement (+ .08 kph accuracy)

2-3

Airbag and
3-point unibelt
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Table 2 Test Vehicle Information

Vehicle year/make/
model/body style: 1996/Subaruw/Impreza/4-door sedan
Color: Blue
VIN: JF1GC435XTH511831
NHTSA number: MTS5500
Engine data:

Placement: Inline

Cylinders: 4

Displacement 2.2 liters
Transmission data: 4 speed, __manual, X automatic,

__FWD, _RWD, XA4WD
Date vehicle received: 01/25/95
Odometer reading: 88
Dealer's name Subaru of America
and address: Subaru Plaza, P.O. Box 6000
Cherry Hill, NJ 08034

Accessories:
Power steering Yes Automatic transmission
Power brakes Yes Automatic speed control
Power seats No Tilting steering wheel
Power windows No Telescoping steering wheel
Tinted glass No Air conditioning
Radio Yes Anti-skid brake
Clock Yes Rear window defroster
Other None

Certification data from vehicle's label:

Vehicle manufactured by:  Fuji Heavy Industries, Ltd.

Date of manufacture: 11/95
VIN: JF1GC435XTHS11831
GVWR: 1701 kg
GAWR: Front: 885 kg
Rear: 816 kg

__overdrive

Yes
Yes
Yes
No

No

Yes
Yes

560131



Table 2 Test Vehicle Information, Cont'd.

Size of tires: P195/60R15 87H
Tire pressure with maximum
capacity vehicle load:
Front: 240 kPa
Rear: 240 kPa
Spare tire: Temp
Type of front seats: Bucket

Tire & capacity data from vehicle's label:

Recommended tire size: P195/60R15 87H

Recommended cold tire pressure:

Front: 220 kPa

Rear:; 200 kPa
Designated seating capacity:

Front 2

Rear 3

Total 5
Vehicle capacity weight: 360 kg
Test vehicle attitude:

Delivered attitude: LF 691 mm; RF 698 mm; LR 680 mm;

Pre-test attitude: LF 666 mm, RF 675mm;, LR 665 mm;

Post-test attitude: LF 798 mm; RF 741mm; LR 656 mm;

2-5

RR, 683 mm
RR 665 mm

RR 646 mm
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Table 2 Test Vehicle Information Cont'd

Weight of test vehicle as received (with maximum fluids):

Right front 358.5 kg Right rear 257.5 kg
Left front 376.5 kg Left rear 263.5 kg
Total front weight 735.0 kg (58.5% of total vehicle weight)
Total rear weight 521.0 kg (41.5% of total vehicle weight)
Total delivered weight 1256.0 kg

Calculation of test vehicle's target test weight:
RCLW
UDW = Unloaded delivered weight (1256 kg)
VCW! = Vehicle capacity weight (360 kg)

Rated cargo and luggage weight

DSC' = Designated seating capacity (5)

RCLW VCW - 68 (DSC) =360 - 68 (5) =20 kg

Target test weight = UDW + RCLW + (Number of Hybrid IIl dummies x 76 kg/dummy)
Target test weight = 1256 + 20 + 152

Target test weight = 1428 kg

Weight of test vehicle with required dummies and 27 kg of cargo weight:

Right front 406.0 kg Right rear 305.5 kg
Left front - 414.0 kg Left rear 309.5 kg
Total front weight 820.0 kg (57.1% of total vehicle weight)
Total rear weight 615.0 kg (42.9% of total vehicle weight)
Total test wéight 1435.0 kg (0.5% over target test weight)

Weight of ballast secured in vehicle: None

Components removed to meet target test weight: Trunk lid, muffler, door panels
CG rearward of front wheel centerline: 1073 mm

Vehicle wheelbase: 2504 mm

1" From vehicle’s tire load label.
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Test number:
NHTSA number:
Test date:

Test time:

Test type:
Impact angle:

Ambient temperature
at impact area:

Temperature in
occupant compartment:

Impact velocity:
Primary
Secondary
Specified range

Table 3 Post-Impact Data

960131

MT5500

01/31/96

1617

Frontal load cell barrier

OO

20°C

20°C

56.3 kph
56.2 kph
55.5to 57.1 kph

Distance from vehicle to barrier:

Entering velocity trap 356 mm
Exiting velocity trap 51 mm
Test vehicle static crush:
Overall length of test vehicle:
Pre-test: L 4245 mm;
Post-test: L 3755 mm;
Total crush: L 490 mm;
Average crush: 508 mm

Test vehicle rebound from flat barrier:

Distance from test vehicle to barrier:
Post-test: L 320 mm;

Average rebound 328 mm

2-7

4339 mm;
3812 mm;
527 mm;

327 mm;

R

. 4244 mm
3737 mm
507 mm

338 mm
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Figure 1 Impact Velocity Measurement System

The final vane clears the final emitter/receiver pair 51 millimeters before impact.

The vanes have 305-millimeter spacing.
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Figure 2 Accident Investigation Division Data
for 56 kph (35 mph) Frontal Barrier Impact

NHTSA number;

Test date:
Vehicle year/make/
model/body style:

Vehicle size category:
VIN:

Build date:

Test weight:

Vehicle wheelbase:
Maximum width:

Front overhang:

Collision Deformation

Classification (CDC) code:

Crush depth
measurements:

Midpoint of damage:

Length of damaged region:

MT5500
01/31/96

1996/Subaru/Impreza/4-door sedan

Subcompact
JF1GC435XTHS511831
11/95

1435 kg

2503 mm

1698 mm

864 mm

12FDEW3

Cl = 490 mm
C2 = 520 mm
C3 = 530 mm
C4 = 511 mm
C5 = 516 mm
C6 = 507 mm
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D: Vehicle Longitudinal Centerline

L: 1422 mm
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Figure 3 Vehicle Accelerometer Placement
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(30 + LONGITUDINAL

SIDE VIEW

BOTTOM VIEW

2-10 960131

F o Guammm . & PR N



TIATT ANNOED HOYI 4N +
INTTHIINID ITIOIHIA HOJL IAdT +
NOIIVYATIOOV @Ivhaod +

YA
‘X
#X  fEONIYIJLId

“YIJHNG INO¥ FHI HO¥Jd QEVAYVIY qIYASVIN AV SNOIIVOOT
SIXV-X "SYJIIHITIIH NI 34V SNOILVIOT ¥IIIHOYITIOOV 40 SINIHAMASVAH TIV ¥

o sw 947 D L°68 su 0°0Z 9 8 g6y TYNIANIIONOT
JAINID
uu (/6 uw Q u OEET TANVd INIHAMISNI £
su 8°9¢ @ v°98 Su y°yG D 8 9°yg TYNIQAIIONOT
wu GOE g 119 u 966 YAJTTIVO TAVYE JIIT 9
sw %°9¢ Szl su 9°49 P 8 L[°61 TYNIANIISNOT
wuw 91g uu 719~ u 998 MAIITYD AVId IHOIY §
sw /[T D 9°271 Su y°GE D 8 v-91 TYNIGNIIONOT
u 1£€ u 001 s €66 ROIL0g ANIONI ¥
sw %°97 0°€£1 sw £°9¢ D 8 yo1y TYNIQNIIONOT
um g// uw L1~ uw ()79 J0I ANIONA €
sw y°2€ @ L*LY su 6°8€T ? 81y INVANNQIY
suw $°z¢ d 6°LY sw 6°8ET 21y TYNIGNIIONOT
YIGHIHSS0TD
um {GE uw Gg9- u 069¢ IviaS ¥vay IHOIY ¢
sw 0°cE 199 su 1°8€T ® 3 ¢°¢ INVANNQI"
sw 0°€E D €Ty suw G /€T D 8 z°¢ TYNIANIIONOT
YIGHIHSS0Y)
un $GE¢ w089 i 6/9¢ IvaS ¥vay IJ97 1
NOIZIJ3¥Id NOILJAYIa Z X X NOIIVOOT °ON
FATIVOAN IAIIISOd 1€1096 *YIGHON ISIL
AJBitung Bje(J pue SUo)Ed0T I9JoW0IS[ad0Y JPIYSA 7 9]qe

960131

2-11




Table 5_Post-Impact Dummy/Vehicle Data

Visible Dummy Contact Points:

Head
Chest
Abdomen
Left knee
Right knee

Door Opening:

Front

Seat Movement:

Front

Rear

Glazing Damage:

Other Notable Impact Effects:

Driver #192

Airbag/head restraint

Airbag
None
Instrument panel

Instrument panel

Left

Easy

Seat Back Failure

None
NA

Passenger #142

Airbag/head restraint

Airbag
None
Instrument panel

Instrument panel

ht

)JE.S

Easy

Seat Shif

None
NA

The entire windshield cracked on impact.

None

2-12
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Table 6 FMVSS 208 Data Summary

Vehicle year/make/
model/body style: 1996/Subaru/Impreza/4-door sedan
Vehicle NHTSA number: MT5500
Test date: 01/31/96
Driver Passenger
Dummy #192 Dummy #142
Maximum Accelerations:
Head X-axis 494 g -533 g
Head Y-axis -58 g 197 g
Head Z-axis 240 g 223 g
Head resultant 528 g 561 g
Chest X-axis S12 g 554, g
Chest Y-axis 64 g 55 g
Chest Z-axis 112 g 111 g
Chest resultant' 508 g 544 g
Chest resultant time interval® .003 sec 003 sec
Head Injury Criteria (HIC) Values:
HIC? 491 515
HIC starting time .050 sec .052 sec
HIC ending time .086 sec .088 sec
Average head resultant acceleration
during HIC time interval 450 g 459 g
Maximum Chest Deflections:
Chest X-axis 33 mm 41 mm
Maximum chest deflection time .079 sec .067 sec
Maximum Compressive Femur Forces:
Left femur 2981 N 3741 N
Right femur 1834 N 2541 N
Maximum Seat Belt Forces:
Lap belt 8549 N 7562 N
Shoulder belt 7893 N 6732 N

Note: All values listed must be occurring during primary impact event.

(Head accelerations listed must be during HIC time interval.)

1 0.003 Sec. Minimum duration.
2 The maximum HIC time interval is 36 milliseconds.
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Table 7 Hybrid IIT Data Summary

Vehicle year/make/
model/body style: 1996/Subaru/Impreza/4-door sedan
Vehicle NHTSA number: MTS5500
Test date: 01/31/96
Driver Passenger
Dummy #192 Dummy #142
Maximum Forces
Neck X-axis shear force 259 N 315 N
Neck Y-axis shear force -199 N -246 N
Neck Z-axis axial force 1798 N 1789 N
Maximum Moments
Neck moment about X-axis -10 Nm 22 Nm
Neck moment about Y-axis -22 Nm -33 Nm
Neck moment about Z-axis -9 Nm 28 Nm
Maximum Accelerations:
Pelvis X-axis -68.5 g -70.1 g
Pelvis Y-axis -86¢g -56¢g
Pelvis Z-axis 247 g 305 g
Pelvis resultant 703 g 715 g
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Table 7 Hybrid III Data Summary, Cont’d.

Vehicle year/make/
model/body style: 1996/Subarw/Impreza/4-door sedan
Vehicle NHTSA number: MT5500
Test date: 01/31/96

Driver Passenger

Dummy #192 Dummy #142
Left upper tibia moment about X-axis 41 Nm -42 Nm
Left upper tibia moment about Y-axis 82 Nm 117 Nm
Right upper tibia moment about X-axis 68 Nm -49 Nm
Right upper tibia moment about Y-axis 153 Nm 87 Nm
Left lower tibia X-axis force -613 N -805 N
Left lower tibia Z-axis force -1750 N 2516 N
Left lower tibia moment about Y-axis -64 Nm -81 - N'm
Right lower tibia X-axis force -1290 N -614 N
Right lower tibia Z-axis force -4512 N -1972 N
Right lower tibia moment about Y-axis -136 Nm 36 Nm
Left foot X-axis acceleration 345¢g -60.5 g
Left foot Z-axis acceleration at heel 583 ¢g 6l4g
Left foot Z-axis acceleration at toe 664 g 652 g
Right foot X-axis acceleration -839¢g -66.6 g
Right foot Z-axis acceleration at heel ‘ 1114 g 1306 g
Right foot Z-axis acceleration at toe 181.1 ¢ 163.7 g

Note: All values listed must be occurring during primary impact event.
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Dummy Kinematic Summary

Driver Dummy

Upon impact, the driver dummy translated forward on the seat impacting both knees into the
instrument panel. The dummy’s head and chest were restrained by the driver’s airbag and the
dummy’s torso was restrained by the three-point unibelt. The dummy rebounded rearward into
the seat with the dummy’s head rotating rearward contacting the head restraint. The dummy came

to rest seated in the driver’s seat, restrained by the three-point unibelt.

Right Front Passenger Dummy

Upon impact, the right front passenger dummy translated forward on the seat impacting both
knees into the instrument panel. The dummy’s head and chest were restrained by the passenger’s
airbag and the dummy’s torso was restrained by the three-point unibelt. The dummy rebounded
rearward into the seat back as the dummy’s head rotated slightly rearward contacting the head
restraint. The right front passenger dummy came to rest in the right front passenger’s seat,

restrained by the three-point unibelt.
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Table 8 Seat Belt Performance Assessment Test Data

Driver Passenger
Belt length data:
Belt length from trim panel exit to bolt hole
anchor point for continuous webbing systems. 2471 mm 2500 mm
Shoulder belt length as measured on Part 572 dummy. 870 mm 880 mm
Lap belt length as measured on Part 572 dummy:. 820 mm 850 mm
Shoulder belt spool-off length:
As determined by film analysis NA' NA!
As determined mechanically 50 mm 51 mm
As determined electronically 50 mm 44 mm
Belt stretch length:
As measured mechanically ‘ 4 mm/m 5 mm/m
As measured electronically 45 mm/m 0 mm/m
Retractor lock-up time:
As determined by shoulder belt spool-off NA! NA!
! No onboard cameras were used.
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Table 9 Load Cell Barrier Data Summary

i’ositive Negative
Location direction direction
Total group 1 19 KN @ 14 ms 87.1 kKN @ 176 ms
Total group 2 03 kN @ 1452 ms 2519 KN @ 288 ms
Total group 3 1.5 kKN @ 09 ms 805 kKN @ 410 ms
Total group 4 1.1 KN @ 27 ms 526 kKN @ 261 ms
Total group 5 17 KN @ 21 ms 1449 kKN @ 268 ms
Total group 6 02 kN @ 15 ms 292 kKN @ 298 ms
Total load cell force 05 KN @ 1454 ms 6086 KN @ 272 ms
Tension is positive
Compression is negative
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Section 3.0

FMVSS 212, 219 (partial), and 301 Data
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Figure 5 FMVSS 212 Test Data

Details of windshield mounting such as retention method, trim type, etc.:

Plastic trim around outer perimeter, adhesive around inner perimeter.

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.

Windshield periphery measurements:

Percent
Pre-test Post-test retention
Right side 2052 mm 2052 mm 100.0
Left side 2052 mm 2052 mm 88.6
Total 4104 mm 4104 mm 943
Pre-test windshield mounting material temperature: 20° C
A= 20mm
B= 18 mm
C= 7mm
r A
Width of Moulding
Indicated
B
L ¢
Front view of windshield’
Loss of windshield retention lengths: None
! Indicate areas of loss of retention, if any, on windshield diagram.
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Figure 6 FMVSS 219 Test Data

Protected zone lower edge requirement:

The lower edge of the protected zone is determined by placing a 165-millimeter diameter rigid sphere
weighing 6.8 kg 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 horizontally to the edges of the windshield, and
then draw a line on the inner surface of the windshield below and 13 millimeters from the locus line.
The lower edge of the protected zone is the longitudinal projection onto the outer surface of the
windshield of this line.

Windshield measurements:

. k¢ A >
A = 1110 mm l
B = 510 mm T \% T
E L B
C = 1471 mm
D X l F
D = 860 mm o R |
X Vower Edge of Protected Zone
E = 578 mm "~ {marked by tape on windshield)
F = 582 mm XZero Point (0,0)

FRONT VIEW

Method of adhering protected zone template to windshield: NA

Areas of windshield template penetration greater than 6 mm: NA

Coordinates
X Y
1.
2.
3
Areas of windshield penetration, below the protected zone,
through the inner surface of the windshield: None
1.
2.
3.
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Vehicle year/make/
model/body style:

NHTSA number:
Fuel system capacity:
Usable capacity:
Test volume range:
Actual test volume:
Test fluid type:
Specific gravity:
Kinematic viscosity:
Test fluid color:

Did electric fuel pump
operate with ignition

switch "on" and the
engine not operating.

Details of fuel system:

Table 10 Fuel System Data

1996/Subaru/Impreza/4-door sedan
MT5500

NA! liters (from owner's manual)

60.2 liters (furnished by COTR)

55.4 liters to 56.6 liters (92-94% of usable)
56.0 liters (with entire fuel system filled)
Stoddard solvent

0.764

0.99 centistoke

Purple

No

The fuel tank was located in front of the rear axle.
The fuel filler neck was located on the right side
The fuel lines ran along the right side to the front.

1" The owner’s manual does not contain the fuél tank capacity for the model equipped with the

2.2-liter engine.

34
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Table 11 FMVSS 301 Post-Impact Test Data

NHTSA number: MT5500

Test date: 01/31/96

Vehicle year/make/

model/body style: 1996/Subaru/Impreza/4-door sedan

Test requirements:

Test vehicle fuel tank filled to 92 to 94% of manufacturer’s usable capacity and with electric fuel pump
operating (if it will operate without engine operation). Part 572 test dummies located at each front
designated seating position.

Test vehicle impact type:
_x_Frontal (56 kph)

___ Oblique (48 kph) with __° barrier face first contacting ___ (driver/pass.) side
___Rear moving barrier (48 kph)
___Lateral moving barrier (32 kph)

Fuel system fluid spillage measurements:

Test Maximum
Results Allowable
1. From impact until vehicle motion ceases ..............c.ccooceeen. 0 g 28 g
2. S-minute period after vehicle motion ceases........................ 0 g 142 ¢
3. Next 25 minutes after 5S-minute period................ccccoeveenrennn. 0 g 28 g/min
Fuel system fluid spillage location(s): None
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Figure 7 FMVSS 301 Static Rollover Test Data

NHTSA number: MT5500
Test phase

Fuel filler cap

074 W A7/

Static rollover machine rotation time information: (specified range is 1-3 minutes)

Time required for machine to rotate 90° = 2 minutes, 0 seconds
FMVSS 301 position hold time = 5 minutes, O seconds
Total = 7 minutes, O seconds
Next whole minute interval = 7 minutes

Fuel system fluid spillage measurements:

. Test Maximum
0° to 90° rotation (fuel filler cap down) Results Allowable
1.  First five minutes from onset of rotation 0g 142 g
2. Sixth minute from onset of rotation 0g 28¢g
3. Seventh minute from onset of rotation 0g 28¢g
Fuel system fluid spillage location(s): None
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Figure 7 FMVSS 301 Static Rollover Test Data, Cont'd.

Test phase

90° 180°

VoZ2d Y V777

Static rollover machine rotation time information: (specified range is 1-3 minutes)

Time required for machine to rotate 90° = 2 minutes, 0 seconds
FMVSS 301 position hold time = 5 minutes, O seconds
Total = 7 minutes, O seconds
Next whole minute interval = 14 minutes

Fuel system fluid spillage measurements:

Test Maximum
90° to 180° rotation Results Allowable
1. First five minutes from onset of rotation Og 142 g
2. Sixth minute from onset of rotation | Og 28 g
3.  Seventh minute from onset of rotation Og 28¢g

Fuel system fluid spillage location(s): None
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Figure 7 FMVSS 301 Static Rollover Test Data, Cont'd.

Test phase

180°

Static rollover machine rotation time information:

Time required for machine to rotate 90° = 2
FMVSS 301 position hold time = 5
Total = 7
Next whole minute interval = 21

Fuel system fluid spillage measurements:

180° to 270° rotation

V2278 L) 1078

(specified range is 1-3 minutes)
minutes, O seconds
minutes, O seconds
minutes, O seconds

minutes

Test Maximum
Results Allowable

1.  First five minutes from onset of rotation
2.  Sixth minute from onset of rotation

3.  Seventh minute from onset of rotation

Fuel system fluid spillage location(s): None

O0g
Og
0g

142 g
28¢g
28¢g

960131



Figure 7 FMVSS 301 Static Rollover Test Data, Cont'd.

Test phase

270° 360°

M2\
e
Vired 1 V774

W H

/|

Static rollover machine rotation time information: (specified range is 1-3 minutes)

Time required for machine to rotate 90° = 2 minutes, 0 seconds
FMVSS 301 position hold time = 5 minutes, 0 seconds
Total = 7 minutes, O seconds
Next whole minute interval = 28 minutes

Fuel system fluid spillage measurements:

Test Maximum
270° to 360° rotation Results Allowable
1.  First five minutes from onset of rotation Og 142 g
2. Sixth minute from onset of rotation Og 28¢g
3.  Seventh minute from onset of rotation Og 28¢g

Fuel system fluid spillage location(s): None
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Section 4.0

Occupant, Camera, and Vehicle Information
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Figure 8 Dummy Measurement I ocations for Front Seat Occupants

VERTICAL LONGITUDINAL PLANE

VERTICAL TRANSVERSE PLANE




Table 12 Dummy Measurement Data For Front Seat Occupants

Driver Passenger
Designation Type of Measurement (Serial #192) (Serial #142)
WA Windshield angle 28° NA
SWA Steering wheel angle 66° NA
SCA Steering column angle 24° NA
SA Seat back angle 15° 15°
HZ Head to roof 173 mm 196 mm
HH Head to header 279 mm 292 mm
HW Head to windshield 476 mm 510 mm
HR Head to side header 198 mm 215 mm
NR Nose to rim 393 mm NA
NA Nose to rim angle 16° NA
CD Chest to dash 523 mm 568 mm
CS Steering wheel to chest 317 mm NA
RA Rim to abdomen 193 mm NA
KDL Left knee to dash 217 mm 178 mm
KDR Right knee to dash 205 mm 184 mm
KDA Outboard knee to dash angle 27° 26°
PA Pelvic angle 21° 24°
TA Tibial angle 43° 40°
KK Knee to knee 323 mm 265 mm
ST Striker to head 538 mm 529 mm
Striker to head angle -95° -84°
SK* Striker to knee 511 mm 521 mm
Striker to knee angle -3° -7°
SH' Striker to H-point 182 mm 204 mm
Striker to H-point angle 34° 33°
SHY Striker to H-point (Y dir.) 214 mm 215 mm
HS Head to side window 286 mm 290 mm
HD H-point to door 149 mm 145 mm
AD Arm to door 91 mm 89 mm

The seat back angle (SA°) is measured relative to vertical, all other angles are measured relative
to horizontal.

! A negative angle indicates the measurement point was above the striker.
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Figure 9 Seat Belt Positioning Data

—_— C l——

DUMMY'S CENTERLINE
XD-(-_

MALE BLADE

BUCKLE ASSEMBLY

INBOARD ANCHORAGE

o

/7/ |

YDl

RING

BELT LOAD CELL

SHOULDER BELT PORTION

LAP BELT PORTION

1 3 MM THICK
X

ALUMINUM PLATE

RETRACTOR
REEL

OUTBOARD ANCHORAGE

Driver Passenger

A - Top surface of aluminum plate to belt upper edge 336 mm 330 mm
B - Top surface of aluminum plate to belt lower edge 256 mm 242 mm
C - Dummy centerline to outer edge of belt

at chest flesh top 122 mm 121 mm
D - Dummy centerline to inner edge of belt

at chest flesh top 56 mm 58 mm
Lap belt tension 18 N 18 N
Shoulder belt tension 13 N 9 N
Position of adjustable belt anchorage 2nd of four 2nd of four
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Figure 10 Camera Positions

REAL-TIME PANNING

/— CONCRETE PAD

UMBILICAL
CABLE

CABLE

TOW
ROAD

SUPPORT
BARRIER _
7
1 —T1
T 1T 4
A
1
LTOW

OVERHEAD 12

STR.COL.

MONORAIL

CABLE

MOTION TARGETS ﬁ
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Figure 10 Camera Positions, Cont'd.

8,7 4

BARRIER

:1— e S |@@@| PHOTOGRAPHIC TARGET

BARRIER /

FACE EXTENSION
ABOVE LOAD CELL B
ASSEMBLY

o —o—=

GBI—@——@!M

LOAD CELL—I5]
ASSEMBLY
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Figure 11 Vehicle Target Locations
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Figure 12 Pre-Test And Post-Test Measurement Points
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Table 14 Impacted Vehicle Measurements

Vehicle Make/Model: Subaru/Impreza

Test Number: 960131

No. Type of measurement Pre-test Post-test Diff.
X1 Total length of vehicle at centerline 4339 mm 3812 mm 527 mm
X2  Rear surface of vehicle to front of engine block 3967 mm 3668 mm 299 mm
X3 Rear surface of vehicle to firewall 3279 mm 3251 mm 28 mm
X4  Rear surface of vehicle to

upper leading edge of right door 2978 mm 2977 mm 1 mm
X5  Rear surface of vehicle to

upper leading edge of left door 2975 mm 2974 mm 1 mm
X6  Rear surface of vehicle to ,

lower leading edge of right door 3010 mm 3005 mm 5 mm
X7 Rear surface of vehicle to

lower leading edge of left door 3011 mm 2998 mm 13 mm
X8 Rear surface of vehicle to

upper trailing edge of right door 1956 mm 1959 mm -3 mm
X9 Rear surface of vehicle to

upper trailing edge of left door 1958 mm 1955 mm 3 mm
X10 Rear surface of vehicle to

lower trailing edge of right door 1986 mm 1980 mm 6 mm
X11 Rear surface of vehicle to

lower trailing edge of left door 1986 mm 1976 mm 10 mm
X12 Rear surface of vehicle to

bottom of "A" post on right side 2988 mm 2985 mm 3 mm
X13 Rear surface of vehicle to

bottom of "A" post on left side 2980 mm 2978 mm 2 mm
X14 Rear surface of vehicle to firewall - right side 3247 mm 3215 mm 32 mm
X15 Rear surface of vehicle to firewall - left side 3251 mm 3185 mm 66 mm
X16 Rear surface of vehicle to steering wheel center 2515 mm 2550 mm -35 mm
X17 Center of steering column to "A" post 297 mm 300 mm -3 mm
X18 Center of stecring column to headliner 430 mm 458 mm -28 mm
X19 Rear surface of vehicle to right side of front bumper 4244 mm 3737 mm 507 mm
X20 Rear surface of vehicle to left side of front bumper 4245 mm 3755 mm 490 mm
X21 Length of engine block 400 mm 400 mm 0 mm
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Figure 13 Static Footwell Deformation
(Driver’s Side)
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Measurement Pre-Test Post-Test Difference

A 761 mm 667 mm 94 mm

519 mm 509 mm 10 mm

265 mm 235 mm 30 mm

420 mm 426 mm -6 mm

1156 mm 932 mm 224 mm
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670 mm 1061 mm -91 mm
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Figure 14 Static Footwell Deformation

(Passenger’s Side)
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Measurement Pre-Test Post-Test Difference
A 632 mm 567 mm 65 mm
B 492 mm 477 mm 15 mm
C 271 mm 280 mm -9 mm
D 367 mm 369 mm -2 mm
E 1103 mm 972 mm 131 mm
H 1073 mm 980 mm 93 mm
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Figure 15 Static Passenger Compartment Intrusion
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Measurement Pre-Test Post-Test Difference
I 454 mm 410 mm 44 mm
J 561 mm 637 mm -76 mm
K 1710 mm 1743 mm -33 mm
L 1574 mm ‘ 1591 mm -17 mm
M 1874 mm 1862 mm 12 mm
N 1880 mm 1866 mm 14 mm
o 1815 mm 1797 mm 18 mm
P 1806 mm 1786 mm 20 mm
Q 1928 mm 1926 mm 2 mm
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Figure 16 Underbody Floorboard Deformation

DRIVERS SIDE
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Measurement Pre-Test Post-Test Difference
A 385 mm 392 mm -7 mm
B 502 mm 501 mm 1 mm
C 551 mm 549 mm 2 mm
D 385 mm 385 mm 0 mm
E 485 mm 379 mm 106 mm
F 501 mm 458 mm 43 mm
G 470 mm 466 mm 4 mm
H 410 mm 413 mm -3 mm
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Appendix A

Photographs
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Figure A-2. Post-Test Front View
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Figure A-3. Post-Test Left Side View
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Figure A-5. Post-Test Rear View
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Figure A-7. Post-Test Right Side View
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Figure A-9, Post-Test Right Front Three-Quarter View
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Figure A-12. Pre-Test Windshield View
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Figure A-14. Pre-Test Engine Compartment View
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Figure A-17. Post-Test Fuel Filler Cap View
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Figure A-18. Pre-Test Fuel Filler Neck View
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Figure A-22. Pre-Test Front Underbody View
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Figure A-23. Post-Test Front Underbody View
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Figure A-24. Pre-Test Rear Underbody View
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Figure A-25. Post-Test Rear Underbody View
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Figure A-26. Pre-Test Driver Dummy Position View
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Figure A-27. Post-Test Driver Dummy Position View
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Figure A-28. Pre-Test Passenger Dummy Position View
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Figure A-29. Post-Test Passenger Dummy Position View
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Figure A-30. Pre-Test Driver Dummy & Vehicle Interior - View 1
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Figure A-31. Post-Test Driver Dummy & Vehicle Interior - View 1
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Figure A-33. Post-Test Driver Dummy & Vehicle Interior - View 2
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Figure A-34. Pre-Test Passenger Dummy & Vehicle Interior - View 1
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Figure A-35. Post-Test Passenger Dummy & Vehicle Interior - View 1
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Figure A-36. Pre-Test Passenger Dummy & Vehicle Interior - View 2
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Figure A-38. Post-Test Driver Dummy Head Contact - View 1
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Figure A-39. Post-Test Driver Dummy Head Contact - View 2
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Figure A-40. Post-Test D
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Figure A-43. Post-Test Passenger Dummy Head Contact - View 2
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Figure A-44. Post-Test Passenger Dummy Knee Contact - View 1
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Figure A-45. Post-Test Passenger Dummy Knee Contact - View 2
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Figure A-47. Pre-Test Recommended Tire Pressure Label View
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Figure A-48. Post-Test Vehicle on Static Rollover Machine View
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Appendix C

Dummy Certification Data

L g

C-1 960131



Pre-test Certification Data

Driver Dummy S/N: 192

960131

- . . T -

-\



. S N M R WY EE W .

TRANSPORTATION RESEARCH CENTER INC.
HYBRID III EXTERNAL DIMENSIONS

SN 192 ALDERSON 16-JAN-96
TRC INC. TEST NO: 192C31ED1 572E SN192 EXT.DIMENSION CAL31
T TEST PARAMETER  (DIMEN.)| SPECIFICATION | TEST RESULTS|
| LOCATION FOR CHEST CIRCUMFERENCE (AA)| 429 - 434 MM | 432. MM ——T
|LOCATION FOR WAIST CIRCUMFERENCE (BE)| 226 - 231 MM | 229, MM |
|CHEST CIRCUMFERENCE  (Y) | 970 -1001 K | 980. MM |
|VAIST CIRCUMFERENCE  (z) | 836 - 866 MM | 851. MM |
|CHEST DEPTH  (0) | 213 - 229 WM | 218. WM |
|K-POINT HEIGRT  (C) | 84 - 8o MM | 4. WM |
|H-POINT FROM SEATBACK (D) | 135 - 140 MM | 135. WM |
|SKULL CAP TO BACKLINE (W) | 41 - 46 Mx |  43. WM |
|TOTAL SITTING HETGHT  (A) | 879 - 889 MM | 889. WM |
|THIGH CLEARANCE  (F) | 140 - 155 M | 150. WM |
|BUTTOCK KNEE LENGTH  (K) | 579 - 605 MM | 597. WM |
|BUTTOCK POPLITEAL LENGTH (M) | 452 - 478 MM | 470. M |
|POPLITEAL HEIGHT (L) | 429 - 455 MM | 447. WM |
|KNEE PIVOT HEIGHT (M) | 485 - 500 MM | 493. WM |
|FOOT LENGTH  (P) | 252 - 267 WM | 259. MM |
|FOOT BREADTH (W) | 9L - 107 WM | 102. WM |
|SHOULDER PTVOT FROM BACKLINE () | 84 - 94 MM | o4 MM |
|SHOULDER BREADTH (V) | 422 - 437 WM | 429. WM |
|SHOULDER PIVOT HEIGHT  (B) | 506 - 521 MM | 516. WM |
|ELBOW REST HEIGRT ~  (J) | 191 - 211 MM | 211 w4 |
|SHOULDER-ELBOW LENGTH  (I) | 330 - 345 MM | 345. WM |
|BACK OF ELBOW TO WRIST PIVOT  (G) | 290 - 305 M | 290. MM |

DUMMY MEETS s@@:u ’s.z . (//, Z
TECHNICIAN -/ RUN NUMBER: 011696.1302

C-3 960131



TRANSPORTATION RESEARCH CENTER INC.
HEAD DROP TEST

HYBRID III 16-JAN-96

TRC INC. TEST NO: 192C31HD1 572E SN192 HEAD DROP CAL 31
|
TEST PARAMETER SPECIFICATION TEST RESULTS |
|

TEMPERATURE 18.9-25.6 DEG. C 21.1 DEG. C
|
RELATIVE HUMIDITY 10 - 70 % 23.0 % |
I
PEAK RESULTANT ACCELERATION 225 - 275 G 258.94 G |
I
PEAK LATERAL ACCELERATION 15 G MaX -4.21 G |
I I
IS ACCELERATION CURVE | |
UNIMODAL? YES ! YES |

RUN NUMBER: 011696.0757;1

C-4 960131

BN N -



SH Z6°FT @ 9 BB ZZZ~- ‘SW 31°'P- B 9 £6°08 :YLb0 XU3d BBBT SSHTJ "HI :H3L1IA JX03H :13NNBHD

f1-B1 X SW) 3JUIl
pal 86 @8 BL 29 o}Y BY ot Bz o1 @ B1-

GLE-
| | |

9608131

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -— PR~

. . . . . . . . .
. . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . «— GZCZ-

. . . . . . . . . . . . . - . . . . . . . . . . . . . . . Pm— Gmﬂl

NOT19y4373330
C-S

- . . - - . - ~
()
s

]

T79ZT1 9690E0 : H3BWNN NNY T€ YD dDY¥O COU3H ZBINS 3ELS FOHTEIZET :¥3BUNN L1S3L O¥l bl

SIXP X NDILPY¥3T3J30 QY3H
NOILBYBITED OU3H III OI¥BAH 3-2LC 1dbd



SN ¥2°C2 8 9 CZ ¥- 'SH ZL°9 B 9 BT 1 :61¥0 Nv3d Pe@T SSPI13 "HI -¥3LT1d JAO03H :TINNUHD
[1-B1T X SH) 3HIL
esl 113 28 eL B3 18 ¥ BE 8c 81 8 B1-
L | | | | | | | e
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . — Qmﬁl
. . . . . . . . . . . . . . . . . . . . . . . - . — mm.l
D
o
. . . . . . . . . o
m
L
. . . . . . . m
A
D
@ -
o
. . . B . . . =z
. . . . . . . . . m
. . B . . . . . . . . . . . - . . . - . . . . . — mm.
. . . . . . . . . . . . . . . . . . . . . . . . B . . . . . . — Smﬁ
779211 9690E0 - Y3BHNN NNY I£ 9D dDHO QU3H ZBINS 3ZLC TQHTEJZBT :¥3EUNN 1S3l 34l eze

SIKY A NDILYM3T3200 QOU3H
NO1i{DY¥BITHD OU3H [IT OI¥BAH 3-ZLC 1Hbd

968131

C-6



SW ZB'F 8 9 BB ILT- ‘SW BB B- B I £0

‘B -9Lbd AW3d
(7-B1 X SHY 3HIL

BBBT SSYTD "HI Y3114 IZ03H :TINNUHD

9608131

pei 26 g8 BL (7R ] (4] P¥ 1% Y4 pT 7] BI-
| | _ _ _ | sl
. . . . . . . N . . . . . - . . . . . . . . . . . . - . - . Q@MI
. . . . . . . . . . . . . - . . . . . . . . . . . . - . . . — WNNI
D
(qw]
» . . . . . . . . o
m
r~
. . . . . . . . . m
5
o (48]
. . . . . -
. . . . . MJI
%)

T79Z11 3698£0 - HIBWNN NNY

T¢ 79D dD¥0 QY3H ZBINS 3ZLS
SIXY Z NDILWY¥3T3339 OV3H

NOTLUYBITYD OV3IH [I1 OIYMBAH 3-¢L8

l4bd

TOHTE2ZBT :¥38UNN LS3L JYl oL



SH PB'B- 8 9 Z@'@ 'SH Z6'1 B 9 ¥6°8GZ :¥1vd Mbid pABY SSYTD "HI :¥3ILTIA I403H : TINNUYHD
{1-BT X SH) 3HIl

pol P6 @8 oL 'k 418 B¥ Bg YA o7 B BI-
L

)
. . a . . . . . . . . . . . . . . . . . . . . . . . . . Imﬁ
. . . . . . . . . . . . . . . . . . . . . . . . . ]&m«
T T . e e . .—6ZZ
1Y8Z11°5690E£2 :¥d38UNN NNY 1€ 1D dDMO OV3IH Z6INS 3IZLS FTAHTEIZBT - H3IBUNN 1531 J4l cL%

NDIL1bH3T13208 LNULINS3Y OU3H
NOILBYBIBD O¥3H IIT1 OIHEAH 3-Z4L6

149d

NOI1®Y33379

(2]

968131

c-8




-

-V\ -:

TRANSPORTATION RESEARCH CENTER INC.

NECK FLEXION TEST - 6 CHANNEL TRANSDUCER

HYBRID ITI 16-JAN-96
TRC INC. TEST NO: 192C31NF1 572E SN192 NECK FLEXION CAL31
| TEST PARAMETER | SPECIFICATION | TEST RESULTS |
TEMPERATURE 20.6-22.2 DEG. C 21.1 DEG. C
RELATIVE HUMIDITY 10 - 70 2 23.0 %
IMPACT VELOCITY 6.89 - 7.13 M/S 7.06 M/S
' | 10 MS | 22.50 - 27.50 G | 22.65 G |
PENDULUM =~ ——cccccmcecmceesemmemmccc-c—mcmcmmcm e mmmm e e
| 20 S | 17.60 - 22.60 G | 20.79 G |
DECELERATION = cmcmmmcmmcmcmmcmmocmcmmmcmeccmmmmmmm e m e e
| 30 MS | 12.50 - 18.50 ¢ | 17.09 G |
|
MAX PENDULUM G 29 G MAX |  23.10 ¢
|
MAX PENDULUM G ABOVE 30 MS 29 G MAX |  17.03 ¢
| DECELERATION-TIME CURVE l
|DECAY TIME TO 5 G 34 - 42 MS | 37.84 MS
D PLANE | MAX | 64 - 78 DEG. | 69.30 DEG. I
ROTATION | TIME | 57 - 64 MS | 58.32 MS |
MOMENT ABOUT | MAX | 88.2 - 108.5 NM | 99.78 NN |
OCCIPITAL ~ em—mmmmc oo cmmmmmcommmmcmmccmcmcmmmmmmmmm e
| CONDYLE | TIME | 47 - 58 S |  50.48 MS |
ROTATION ANGLE-TIME CURVE | | |
DECAY TIME TO ZERO | 113 - 128 ¥S | 113.04 MS |
POSITIVE MOMENT-TIME CURVE | | |
DECAY TIME TO ZERO | 97 - 107 MS | 99.12 MS |

TEST MEETS SPECIFLGATION '
M"‘
TECHNICIAN - M- & RUN NUMBER: 011696.1039;3

C-9 960131
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TRANSPORTATION RESEARCH CENTER INC.

NECK EXTENSION TEST - 6 CHANNEL TRANSDUCER

HYBRID III 16-JAN-96
TRC INC. TEST NO: 192C31NE1 572E SN192 NECK EXT. CAL31
| TEST PARAMETER | SPECIFICATION | TEST RESULTS |
|
| TEMPERATURE 20.6 - 22.2 DEG. C| 21.1 DEG. C
[
|RELATIVE HUMIDITY 10 - 70 % |  23.0 %
|
IMPACT VELOCITY 5.95 - 6.19 M/S | 6.05 M/S
| 10 MS | 17.20 - 21.20 G | 17.99 G |
PENDULUM = —mmm oo
| 20 ¥S | 14.00 - 19.00 G | 16.37 G |
DECELERATION = —--mmmemmmcc e e e
| 30 MS | 11.00 - 16.00 G | 12.72 G I
| |
MAX PENDULUM G 22 G MaX ] 18.48 G [
| |
MAX PENDULUM G ABOVE 30 MS 22 G MAX | 12.68 G i
DECELERATION-TIME CURVE ] |
DECAY TIME TO 5 G 38 - 46 MS |  41.36 MS |
D PLANE | MAX | 81 - 106 DEG. | 95.15 DEG. |
ROTATION [ TIME | 72 - 82 MS | 77.52 MS |
MOMENT ABOUT | MIN | -80.0/-52.9 NM | -62.09 NM |
OCCIPITAL e e ccdtc e cnmeeem——————
CONDYLE | TIME | 65 - 79 MS | 71.68 MS |
ROTATION ANGLE-TIME CURVE | |
DECAY TIME TO ZERO [ 147 - 174 MS | 156.40 MS |
NEGATIVE MOMENT-TIME CURVE | | |
DECAY TIME TO ZERO | 120 - 148 MS | 139.84 MS |
TEST MEETS SPECIF[;&TIONS
5 N
TECHNICIAN oo, /Aﬁilxggifv//i“ RUN NUMBER: 011696.1122;1
c-17 ' 960131
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TRANSPORTATION RESEARCH CENTER INC.
THORAX IMPACT TEST
HYBRID III 16-JAN-96

TRC INC. TEST NO: 192C31THI 572E SN192 H.S.THORAX CAL31

TEST PARAMETER SPECIFICATION TEST RESULTS

I
TEMPERATURE 20.6-22.2 DEG. C | 22.2 DEG. C |

|
|RELATIVE HUMIDITY 10 - 70 % |  23.0 %
I
PENDULUM VELOCITY | 6.59 - 6.83 /S | 6.62 M/S
l
MAXIMUM DEFLECTION | 63.5 - 72.6 MM | 66.6 MM
|
MAXIMUM RESISTIVE FORCE | 5159 - 5894 N | 5855. N 1
I |
| INTERNAL HYSTERESIS | 69% - 85% | 71.8% |

TEST MEETS SPECIFICATIONS
7
TECHNICIAN A@(:;{?f’%¢7i* RUN NUMBER: 011696.1546;3

C-25 960131
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TRANSPORTATION RESEARCH CENTER INC.

RIGHT KNEE IMPACT TEST

HYBRID III 16-JAN-96
TRC INC. TEST NO: 192C31RKL 572E SN192 RIGHT KNEE CAL 31
| TEST PARAMETER | SPECIFICATION | TEST RESULTS |
|
TEMPERATURE 18.9-25.6 DEG. C | 21.1 DEG. C
RELATIVE HUMIDITY 10 - 70 % 23.0 %
PROBE VELOCITY 2.07 - 2.13 M/S 2.11 M/S
| |
PEAK KNEE IMPACT FORCE | 4715 - 5782 N 5483.2 N
5.0 KG PENDULUH 1
TEST MEETS SPECIFICATIONS
TECHNICIAN {fofi Y s L RUN NUMBER: 011696.0855;1
A R "o~ LT
C-30 960131
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TRANSPORTATION RESEARCH CENTER INC.

LEFT KNEE IMPACT TEST

HYBRID III 16-JAN-96

TRC INC. TEST NO: 192C31LK1 572E SN192 LEFT KNEE CAL 31
I TEST PARAMETER |  SPECIFICATION | TEST RESULTS |
| I

TEMPERATURE 18.9-25.6 DEG. C | 21.1 DEG. C |

I

RELATIVE HUMIDITY 10 - 70 % |  23.0 % |

I

PROBE VELOCITY 2.07 - 2.13 M/S | 2.10 M/S |

I I

PEAK KNEE IMPACT FORCE 4715 - 5782 N | 5145.2 N |

5.0 KG PENDULUM | I

TEST MEETS spigiiéziTIONs
TECHNICIAN . /451«42ﬂ54425$ RUN NUMBER: 011696.0852;1

C-33 960131
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Pre-test Certification Data

Passenger Dummy S/N: 142
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TRANSPORTATION RESEARCH CENTER INC.
HYBRID III EXTERNAL DIMENSIONS

SN 142 HUMANOID 15-JAN-96
TRC INC. TEST NO: 142C31ED1 572E SN142 EXT.DIMENSION CAL31
1 TEST PARAMETER  (DIMEN.)| SPECIFICATION | TEST RESULTS|
|LOCATION FOR CHEST CIRCUMFERENCE (AA)| 429 - 434 MM | 432, MM |
|LOCATION FOR VAIST CIRCUMFERENCE (BB)| 226 - 231 WM | 229. WM |
|CHEST CIRCUMFERENCE  (Y) | 970 -1001 ¥M | 986. WM |
|WAIST CIRCUMFERENCE  (2) | 836 - 866 kM | 848. W |
|CHEST DERTH  (0) | 213 - 220 WM | 221. M |
|H-POINT HEIGHT  (C) | 84 - 89 WM | 84 mt |
|H-POINT FROM SEATBACK (D) | 135 - 140 WM | 137. W4 |
|SKULL CAP TO BACKLINE  (H) | 41 - 46 WM |  43. WH |
|TOTAL SITTING HEIGHT  (A) | 879 - 889 WM | 879. WM |
|THIGH CLEARANCE  (F) | 140 - 155 WM | 145. WM |
|BUTTOCK KNEE LENGTH  (K) | 579 - 605 WM | 602. WM |
|BUTTOCK POPLITEAL LENGTH  (N) | 452 - 478 WM | 470. M |
|POPLITEAL HEIGHT (L) | 429 - 455 WM | 445. WM |
|KNEE PIVOT HEIGHT (M) | 485 - 500 WM | 488. MM |
|FoOT LENGTH  (®) 1252 - 267 WM | 257. MM |
|FOOT BREADTH (W) | 91 - 107 WM | 97. MM |
|SHOULDER PIVOT FROM BACKLINE  (E) | 84 - 94 W |  91. HH |
|SHOULDER BREADTH (V) | 422 - 437 WM | 420. WM |
|SHOULDER PIVOT HEIGHT  (B) | 506 - 521 WM | 508. hM |
|ELBOV REST HEIGHT  (J) | 191 - 211 WM | 203. WM |
|SHOULDER-ELBOW LENGTH  (I) | 330 - 345 WM | 345. WM |
|BACK OF ELBOW TO WRIST BIVOT  (G) | 290 - 305 WM | 292. mH |
Bﬁiié'ﬁéi}ézgggéfiiég%%aﬁé{?§}§7;£ """""""""""""""""""""""""""
TECHNICIAN > RUN NUMBER: 011596.1250
C-37 960131



TRANSPORTATION RESEARCH CENTER INC.

HEAD DROP TEST

HYBRID IIT 15-JAN-96
TRC INC. TEST NO: 142C31HD1 572E SN142 HEAD DROP CAL 31
|
TEST PARAMETER SPECIFICATION | TEST RESULTS
TEMPERATURE 18.9-25.6 DEG. C | 21.1 DEG. C
|
RELATIVE HUMIDITY 10-70% | 30.0%
|
|PEAK RESULTANT ACCELERATION 225 - 275 G 261.30 G
| PEAK LATERAL ACCELERATION 15 G MAX 1.77 G
l .
|IS ACCELERATION CURVE
| UNIMODAL? YES | YES
TEST MEETS SPECIEICATIONS
- 7
TECHNICIAN . /¢Z:qy£}{iééidi RUN NUMBER: 011696.0725;2
Cc-38 960131

<
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. ™

TRANSPORTATION RESEARCH CENTER INC.

NECK FLEXION TEST - 6 CHANNEL TRANSDUCER

HYBRID III 16-JAN-96
TRC INC. TEST NO: 142C31NF1 572E SN142 NECK FLEXION CAL31
| TEST PARAMETER | SPECIFICATION | TEST RESULTS |
|
TEMPERATURE | 20.6-22.2 DEG. C | 21.1 DEG. C
|
RELATIVE HUMIDITY 10-70% | 23.0%
IMPACT VELOCITY 6.89 - 7.13 M/S |  7.06 M/S
| 10 HS | 22.50 - 27.50 G | 22.57 G |
PENDULUM ~ mcmcemccccmccccccemmmmmmmmmmccm—emmmmem—mm e
| 20 HS | 17.60 - 22.60 G | 20.72 G [
DECELERATION = —= - m oo mocmmmcemeemmmmmmm e mmmcmmm e e mm e e m e e
[ 30 HS | 12.50 - 18.50 G | 17.79 G |
MAX PENDULUM G 29 G MAX 23.38 G
MAX PENDULUM G ABOVE 30 MS 29 G MAX 17.72 G
DECELERATION-TIME CURVE
DECAY TIME T0 5 G 34 - 42 NS 36.88 MS
D PLANE | MAX | 64 - 78 DEG. |  75.21 DEG. |
ROTATION | TIME | 57 - 64MS | 59.52 MS |
MOMENT ABOUT | MAX | 88.2 - 108.5 NM | 99.74 NM |
OCCIPITAL  mcmmmcmcmcmccmccccccmmc e eememe—————————————
CONDYLE | TIME | 47 - 58 MS ]  50.56 MS !
ROTATION ANGLE-TIME CURVE | | |
DECAY TIME TO ZERO | 113 - 128 HS | 115.44 MS |
POSITIVE MOMENT-TIME CURVE | | |
DECAY TIME TO ZERO | 97 - 107 MS | 102.80 MS |
TEST MEETS SPECIEICATIONS
TECHNICIAN Kizé;fi /A%i;észﬁéégé: RUN NUMBER: 011696.0900;2
C-43 960131
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TRANSPORTATION RESEARCH CENTER INC.

NECK EXTENSION TEST - 6 CHANNEL TRANSDUCER

HYBRID III 16-JAN-96
TRC INC. TEST NO: 142C31INE1 572E SN142 NECK EXT. CAL31
| TEST PARAMETER | SPECIFICATION | TEST RESULTS |
| l
TEMPERATURE 20.6 - 22.2 DEG. C| 21.1 DEG. C |
l l
RELATIVE HUMIDITY 10 - 70 % | 23.0 %
I |
IMPACT VELOCITY 5.95 - 6.19 M/S | 6.19 M/S |
| 10 ¥S | 17.20 - 21.20G | 17.45 G |
PENDULUM = cmcmcccc e mmcm e e
| 20 MS | 14.00 - 19.00 G | 16.33 G |
DECELERATION = ——cm oo o mmm oo m e e
| | 30 MS | 11.00 - 16.00 G | 14.31 G |
[ | |
|MAX PENDULUM G 22 G MAX | 17.98 G |
I |
|MAX PENDULUM G ABOVE 30 MS 22 G MAX | 14.26 G |
| DECELERATION-TIME CURVE | |
|DECAY TIME TO 5 G 38 - 46 MS |  41.04 MS |
D PLANE | MAX | 81 - 106 DEG. | 97.38 DEG.
| ROTATION | TIME | 72 - 82 MS |  74.88 MS |
MOMENT ABQUT [ MIN | -80.0/-52.9 N | -75.61 NM |
OCCIPITAL = = mmmm o cedmcccmc e o mmcmcccccccann
CONDYLE | TIME | 65 - 79 MS | 70.24 MS
ROTATION ANGLE-TIME CURVE | | |
DECAY TIME TO ZERO | 147 - 174 MS | 151.68 MS |
|NEGATIVE MOMENT-TIME CURVE | | I
|DECAY TIME TO ZERO | 120 - 148 MS | 135.76 MS |
TEST MEETS Si?ié?f;ATIONS //
TECHNICIAN oo MM{L RUN NUMBER: 011696.0920;1
c-51 960131
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TRANSPORTATION RESEARCH CENTER INC.

THORAX IMPACT TEST

HYBRID III 16-JAN-96
TRC INC. TEST NO: 142C31TH1 572E SN142 H.S.THORAX CAL31
|
HIGH SPEED TEST |
I |
TEST PARAMETER SPECIFICATION TEST RESULTS |
I
TEMPERATURE 20.6-22.2 DEG. C 21.5 DEG. C |
l

RELATIVE HUMIDITY 10 - 70 % 23.0 %
|
PENDULUM VELOCITY 6.59 - 6.83 M/S | 6.62 M/S |
I
MAXIMUM DEFLECTION 63.5 - 72.6 MM | 69.0 MM |
| l
MAXIMUM RESISTIVE FORCE | 5159 - 5894 N | 5638. N |
| l l

INTERNAL HYSTERESIS | 69% - 85% | 71.6%

TEST MEETS SPECIFICATIONS
TECHNICIAN . /¢7/ . Z RUN NUMBER: 011696.1251;1

C-59 360131
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TRANSPORTATION RESEARCH CENTER INC.

RIGHT KNEE IMPACT TEST

HYBRID III 16-JAN-96
TRC INC. TEST NO: 142C31RK1 572E SN142 RIGHT KNEE CAL 31
| TEST PARAMETER | SPECIFICATION | TEST RESULTS |
I
TEMPERATURE 18.9-25.6 DEG. C | 21.1 DEG. C
RELATIVE HUMIDITY 10 - 70 % |  23.0 %
PROBE VELOCITY 2.07 - 2.13 M/S | 2.11 M/S
PEAK KNEE IMPACT FORCE 4715 - 5782 N | 4791.3 N
5.0 KG PENDULUM
TEST MEETS SPECIFICATIONS
TECHNICIAN ,4{:,;f;¢;éé2)t RUN NUMBER: 011696.0848;1
C-64 960131
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| I o TRANSPORTATION RESEARCH CENTER INC.
I LEFT KNEE INPACT TEST
o HYBRID III 16-JAN-96
| I | TRC INC. TEST NO: 142C31LK1 572E SN142 LEFT KNEE CAL 31
l | TEST PARAMETER | SPECIFICATION | TEST RESULTS |
m | I
;l TEHPERATURE | 18.9-25.6 DEG. C | 21.1 DEG. C
e |
' | RELATIVE HUMIDITY | 10-70% | 23.0%
o |
I PROBE VELOCITY | 2.07 - 2.13M/8 | 2.11 M/s
- | |
PEAK KNEE IMPACT FORCE | 4715 - 5782 N | 5257.1 N
l 5.0 KG PENDULUM | |
l TEST MEETS SPECIFICATIONS
D e -
TECHNICIAN_ (L7 /éliﬂ,g‘// ’ RUN NUMBER: 011696.0839;1
1
l | C-67 960131
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Appendix D

Miscellaneous Test Information

D-1 ) 960131



Dummy Instrument Calibrations

Driver Dummy #192
Serial Model Calibration Date
Number Number  Manufacturer Last Due
Head X-axis accelerometer AALR2 7264 Endevco 08/30/95 03/01/96
Head X-axis accelerometer-redundant AJ8J7 7264 Endevco 08/30/95 03/01/96
Head Y-axis accelerometer A84]) 7264 Endevco 08/30/95 03/01/96
Head Y-axis accelerometer-redundant AJ8A6 7264 Endevco 08/30/95 03/01/96
Head Z-axis accelerometer FH87J 7264 Endevco 08/30/95 03/01/96
Head Z-axis accelerometer-redundant AC8W6 7264 Endevco 08/30/95 03/01/96
Chest X-axis accelerometer CT22H 7264 Endevco 08/30/95 03/01/96
Chest X-axis accelerometer-redundant A79GJ 7264 Endevco 08/30/95 03/01/96
Chest Y-axis accelerometer AC708 7264 Endevco 08/30/95 03/01/96
Chest Y-axis accelerometer-redundant AGR6E9 7264 Endevco 08/30/95 03/01/96
Chest Z-axis accelerometer CWS9H 7264 Endevco 08/30/95 03/01/96
Chest Z-axis accelerometer-redundant DB74H 7264 Endevco 08/30/95 03/01/96
Left femur force load cell 986 2430 GSE 08/30/95 03/01/96
Right femur force load cell 987 2430 GSE 08/30/95  03/01/96
Neck X-axis force load cell’ 85 1716 Denton 08/30/95 03/01/96
" Neck Y-axis force load cell' 85 1716 Denton 08/30/95 03/01/96
"Neck Z-axis force load cell! 85 1716 Denton 08/30/95 03/01/96
Neck Moment about X-axis load cell! 85 1716 Denton 08/30/95 03/01/96
Neck Moment about Y-axis load cell! 85 1716 Denton 08/30/95 03/01/96
Neck Moment about Z-axis load cell’ 85 1716 Denton 08/30/95 03/01/96
Pelvis X-axts accelerometer AJ694 7264 Endevco 08/30/95 03/01/96
Pelvis Y-axis accelerometer AJ656 7264 Endevco 08/30/95 03/01/96
" Pelvis Z-axis accelerometer AJ788 7264 Endevco 08/30/95 03/01/96
Chest deflection potentiometer 87313-96 14CB1-2981 Vernitech 08/30/95  03/01/96
Lap belt force load cell 234 3419 Lebow 01/22/96  07/22/96
Shoulder belt force load cell 612 3419 Lebow 01/22/96  07/22/96
! Hybrid I use only.
D-2 960131



Dummy Instrument Calibrations, Cont’d.

Driver Dummy #192
Serial Model Calibration Date
Number Number  Manufacturer Last Due
Left upper tibia moment about
X-axis load cell 82 1583 Denton 01/16/96  07/16/96
Left upper tibia moment about
Y-axis load cell 82 1583 Denton 01/16/96  07/16/96
Right upper tibia moment about
X-axis load cell 83 1583 Denton 01/16/96  07/16/96
Right upper tibia moment about
Y-axis load cell 83 1583 Denton 01/16/96 07/16/96
Left Lower tibia X-axis
force load cell 77 1584 Denton 01/16/96  07/16/96
Left Lower tibia Z-axis
force load cell 77 1584 Denton 01/16/96  07/16/96
Left Lower tibia moment about
Y-axis load cell 77 1584 Denton 01/16/96  07/16/96
Right Lower tibia X-axis
force load cell 76 1584 Denton 01/16/96  07/16/96
Right Lower tibia Z-axis
force load cell 76 1584 Denton 01/16/96  07/16/96
Right Lower tibia moment about
Y-axis load cell 76 1584 Denton 01/16/96  07/16/96
Left foot X-axis accelerometer 10073 7264 Endevco 10/17/95  04/17/96
Left foot heel Z-axis accelerometer 10263 7264 Endevco 10/16/95  04/16/96
Left foot toe Z-axis accelerometer 10101 7264 Endevco 10/17/95  04/17/96
Right foot X-axis accelerometer APYT4 7264 Endevco 10/17/95  04/17/96
Right foot heel Z-axis accelerometer ~APORS 7264 Endevco 10/17/95  04/17/96
Right foot toe Z-axis accelerometer 10076 7264 Endevco 10/16/95  04/16/96
. D3 960131



Dummy Instrument Calibrations, Cont’d.
Right Front Passenger Dummy #142

Serial Model Calibration Date
Number  Number Manufacturer Last Due
Head X-axis accelerometer A741) 7264 Endevco 09/01/95 03/01/96
Head X-axis accelerometer-redundant ACSLS 7264 Endevco 09/01/95 03/01/96
Head Y-axis accelerometer ACCR7 7264 Endevco 09/01/95 03/01/96
Head Y-axis accelerometer-redundant AC872 7264 Endevco 09/01/95 03/01/96
Head Z-axis accelerometer ACCIl 7264 Endevco 09/01/95 03/01/96
Head Z-axis accelerometer-redundant  A68JJ 7264 Endevco 09/01/95 03/01/96
Chest X-axis accelerometer AC721 7264 Endevco 09/01/95  03/01/96
Chest X-axis accelerometer-redundant A65JJ 7264 Endevco 09/01/95 03/01/96
Chest Y-axis accelerometer CY47TH 7264 Endevco 09/01/95 03/01/96
Chest Y-axis accelerometer-redundant FH14J 7264 Endevco 09/01/95 03/01/96
Chest Z-axis accelerometer AAL44 7264 Endevco 09/01/95 03/01/96
Chest Z-axis accelerometer-redundant AC745 7264 Endevco 09/01/95 03/01/96
Left Afemur force load cell 903 2430 GSE 09/01/95 03/01/96
Right femur force load cell 904 2430 GSE 09/01/95  03/01/96
Neck X-axis force load cell’ 280 1716 Denton 09/01/95  03/01/96
Neck Y-axis force load cell’ 280 1716 Denton 09/01/95 03/01/96
Neck Z-axis force load cell' 280 1716 Denton 09/01/95  03/01/96
Neck Moment about X-axis load cell' 280 1716 Denton 09/01/95  03/01/96
Neck Moment about Y-axis load cell' 280 1716 Denton 09/01/95  03/01/96
Neck Moment about Z-axis load cell’ 280 1716 Denton 09/01/95 03/01/96
Pelvis X-axis accelerometer CY63H 7264 Endevco 09/01/95 03/01/96
Pelvis Y-axis accelerometer AMWAS9 7264 Endevco 09/01/95 03/01/96
Pelvis Z-axis accelerometer ANASS 7264 Endevco 09/01/95 03/01/96
" Chest deflection potentiometer' 142 14CB1-2981 Vernitech 09/01/95  03/01/96
Lap belt force load cell 130 3419 Lebow 01/22/96  07/22/96
Shoulder belt force load cell 613 3419 Lebow 01/22/96 07/22/96
! Hybrid IIT use only.
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Dummy Instrument Calibrations, Cont’d.
Right Front Passenger Dummy #142

Serial Model Calibration Date
Number Number  Manufacturer Last Due
Left upper tibia moment about
X-axis load cell 46 1583 Denton 10/03/95  04/03/96
Left upper tibia moment about
Y-axis load cell 46 1583 Denton 10/03/95  04/03/96
Right upper tibia moment about
X-axis load cell 35 1583 Denton 10/03/95 04/03/96
Right upper tibia moment about
Y-axis load cell 35 1583 Denton 10/03/95  04/03/96
Left Lower tibia X-axis
force load cell 42 1584 Denton 10/03/95  04/03/96
Left Lower tibia Z-axis
force load cell 42 1584 Denton 10/03/95 04/03/96
Left Lower tibia moment about
Y-axis load cell 42 1584 Denton 10/03/95 04/03/96
Right Lower tibia X-axis
force load cell 39 1584 Denton 10/03/95  04/03/96
Right Lower tibia Z-axis _
force load cell 39 1584 Denton 10/03/95  04/03/96
Right Lower tibia moment about
Y-axis load cell 39 1584 Denton 10/03/95  04/03/96
Left foot X-axis accelerometer APOA1 7264 Endevco 10/16/95  04/16/96
Left foot heel Z-axis accelerometer 10102 7264 Endevco 10/16/95  04/16/96
Left foot toe Z-axis accelerometer 10074 7264 Endevco 10/16/95  04/16/96
Right foot X-axis accelerometer 10088 7264 Endevco 10/16/95  04/16/96
Right foot heel Z-axis accelerometer 10089 7264 Endevco 10/16/95  04/16/96
Right foot toe Z-axis accelerometer 10087 7264 Endevco 10/17/95  04/17/96
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Vehicle and Calibration Laboratory Instrument Calibrations

Vehicle Accelerometers
Serial Model Calibration Date
Number Number Manufacturer Last Due
Left rear seat
crossmember X-axis J10789 7264 Endevco 11/30/95 05/30/96
Left rear seat
‘crossmember X-axis redundant CGI3H 7264 Endevco 10/27/95 04/27/96
Right rear seat
crossmember X-axis AMTA9 7264 Endevco 01/04/96 07/04/96
Right rear seat
crossmember X-axis redundant AMR93 7264 Endevco 01/04/96 07/04/96
Engine top X-axis DH74} 7264 Endevco 01/17/96 07/17/96
Engine bottom X-axis CH75H 7264 Endevco 01/17/96 07/17/96
Right brake caliper X-axis AGRSS8 7264 Endevco 12/27/95 06/27/96
Left brake caliper X-axis AGR75 7264 Endevco 12/04/95 06/04/96
Instrument panel center X-axis CKOI1H 7264 Endevco 08/14/95 02/14/96
Calibration Laboratory Instruments
Serial Model Calibration Date
Number Number Manufacturer  Tast Due
Neck bending pendulum accelerometer CB27 7232 Endevco  09/19/95  03/19/96
Neck bending rotary potentiometer NA 35435-1-102 Bournes Mfr, Specification
Neck bending linear potentiometer NA 5184-2051846003  Bournes 09/19/95  03/19/96
Thorax/Hybrid I femur
pendulum accelerometer CCo64 7232 Endevco  09/19/95  03/19/56
Lumbar flexion force gauge NA DPPH-50 Chatillon  05/03/89  repaired
Lumbar flexion rotation gauge CP17-0601-1 7020 Humphrey Mfr. Specification
Abdomen compression
displacement gauge 4075-175 80294-2051941504 Bournes 09/19/95  03/19/96
Abdomen compression force gauge 3443 3167 Lebow 09/19/95  03/19/96
Hybrid II femur
pendulum accelerometer CG83 7232 Endevco 09/19/95  03/19/96
D-6 960131



Accelerometers:

Potentiometers:

Load cells:

Neck load cells:

Tibia load cells:

Sign Convention

NHTSA Data Tape Reference Guide

+X: Forward
+Y: Leftward
+Z: Upward

+Chest longitudinal deflection: Outward

+Chest lateral deflection: Leftward
+Seat belt displacement: Outward
+Seat belt extension: Elongation

+Knee slider displacement:

+Femur force:

Distance between femur and tibia increased

(in relation to a seated dummy)

Tension

+Seat belt force: Tension

+Barrier force:

+X force:
+y force:

 +Z force:

+X moment:
+Y moment;
+Z, moment:

+X force:
+Y force:
+Z force:
+X moment:
+Y moment:

Tension

Head pushed forward

Head pushed leftward

Head pulled upward (tension on neck)
Right ear rotating toward right shoulder
Chin rotating toward chest

Chin rotating toward left shoulder

Tension

Tension

Tension

Bottom of tibia moving lefiward
Bottom of tibia moving rearward

D-7
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Frequency Response Classes

Typical Test Measurements
Vehicle Structural Accelerations for use in:

Total vehicle comparison
Collision simulation input
Component analysis
Integration for velocity or displacement
Barrier Face Forces
Belt Restraint System Loads
Anthropomorphic Test Device
Head accelerations (linear and angular)
Neck
Forces
Moments
Thorax
Spine accelerations
* Rib accelerations
Sternum accelerations
Deflections
Lumbar
Forces
Moments
Pelvis
Accelerations
Forces
Moments
Femur/Knee/Tibia/Ankle
Forces
Moments
Displacements
Sled Accelerations
Steering Column Loads
Head form Accelerations

SAE J211 OCT38

Channel Class

60
60
600
180
60
60

1000

1000
600

180
1000
1000

180

1000
1000

1000
1000
1000

600
600
180
60
600
1000

960131
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Appendix E

Restraint System Instructions from Owner's Manual

: ! ; R - S .
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Seat, seat beit and SRS AIRBAG

3-point type seat belts
{(Combination lap/shoulder belts)

/A WARNING

e Never use a belt that is twisted or reversed. In an accident, this
can increase the risk or severity of injury. ]

e Never place the shouider beit under the arm. If an accident oc-
curs, this can increase the risk or severity of injury.

e Seat belts provide maximum restraint when the occupant sits
well back and upright in the seat. To eliminate the risk of sliding un-
der the seat belt in a collision, the front seatbacks shouid be always
used in the upright position while the vehicle is running. If the front
seatbacks are not used in the upright position in a collision, the risk
of sliding under the lap belt and sliding up of the lap belt over the
abdomen wili increase, and both can resuit in serious internal injury
or death.

Eapecially when the occupant of the front passenger’s seat is a
. child, be sure to position the seatback upright. Children are more
likely to slide under the lap beit than aduits if the seatback is re-
clined in a collision.

¢ Keep the lap belt as low as possible on your hips. In a collision,
this spreads the force of the lap beit over stronger. hip bones
instead of across the weaker abdomen.

~ CONTINUED ~
2-9

§60131

‘-‘ ’ - ‘—‘ N ‘—‘“ -/ - - — _



l Seat beit warning light and chime

HGOO10

Your vehicle is equipped with a seat belt warning device at the driver's
seat.

This device causes the seat belt warning light on the instrument panel to
light up for about six seconds when the ignition switch is turned to "ON".
If the driver's seat belt is not fastened, a warning chime sounds at the
same time.

W ELR (Emergency Locking Retractor) function
3-point type seat belts have an emergency locking retractor. This allows
normal body movement but the retractor focks automatically during a

sudden stop, impact or if you pull the belt very quickly out of the retrac-
tor.

B ALR (Automatic Locking Retractor) function

When securing a child restraint system on the front passenger's seat and
on either rear seat, the three-point type seat belt must be changed over
to the ALR (Automatic Locking Retractor) mode.

When the child restraint system is removed, make sure that the retractor
operates as an ELR (Emergency Locking Retractor). For instruction on
how to convert the retractor to the ALR mode and restore it to the ELR
mode, see the Child Restraint System section in this chapter.

2-10
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Seat, seat beit and SRS AIRBAG

M Fastening the seat beit

Keep as low on hip
bone as possible

1. Adjust the seat position and sit well back.

2. Pick up the tongue plate and pull the belt out slowly. Do not let it get
twisted. If the belt stops before reaching the buckle, return the belt
slightly and pull it out more slowly.

3. Insert the tongue plate into the buckle until you hear a click..

As for the driver's side seat belt, seat belt warning device is provided: if
the driver is not wearing the seat belt with the ignition in the “ON” posi-
tion, the warning light on the instrument panel comes on and a warning
chime also sounds to remind the driver to wear the seat belt.

Refer to Warning and Indicator Lights section (chapter 3) for more detail.
4. To make the lap part tight, pull up on the shoulder belt. And place the
lap belt as low as possibie on your hips, not on your waist.

-~ CONTINUED -~
2-11
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H Unfastening the beit

Push the button on the buckie.

Before closing the door, make sure that the belts retract properly to avoid
catching the belt webbing in the door.

W Adjusting the shoulder belt anchor height (Sedan and Wagon)
/AN WARNING

When wearing the front seat belts, make sure the shoulder portion
of the webbing does not pass over your neck. If it does, adjust the
seat belt anchor to a lower position. Placing the shoulder beit over
the neck may result in neck injury during sudden braking or in a col-
lision. Be certain to follow this warning especially when the front
seat occupant is a child.

2-12
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Seat, seat beit and SRS AIRBAG

OM-H0046

The shoulder belt anchor height should be adjusted to the position best
for you. To adjust the anchor height, pull the release knob and move the
anchor to the desired position so that the shoulder belt passes over the
middie of the shoulder without touching the neck.

W Seat belt guide (Coupe)
A WARNING

The seat belt guide must be in its fully raised position when the seat
belt is worn. .

Otherwise, the seat belt will be less effective in prevailing injury in
an accident. ’

Before fastening the seat belt, raise the belt guide until it stops so that
the seat belt can be easily handled. When getting in and out the rear
seat, lower the guide to the storing position.

-~ CONTINUED -
2-13
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belt guide

Wear front seat
\ \E Seatbeit bel it seat — ‘Seat bett guide
fully raised up.

2-point type seat belt (Iap only belt)

/A WARNING

¢ Never use a belt that is twisted or reversed. In an accident, this
can increase the risk or severity of injury.

¢ Keep the lap belt as low as possible on your hips. In a collisnon,
this spreads the force of the lap belt over stronger hip bones
Instead of across the weaker abdomen.

The 2-point type seat belt has a manual adjustment device.

2-14
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Seat, seat belt and SRS AIRBAG

H Fastening the seat beit

Keep as low on hip
bone as possible

OM-H0048, Hoo49

1. Sit well back and pick up the tongue plate marked “CENTER". Be
careful not to twist the belt.

2. Insert the tongue plate into the buckle marked "CENTER” until you
hear a click. If the belt is not long enough for you, hold the tongue plate
at a right angle to the belt and pull the belt to extend.

3. To make the belt tight, pull up on the belt. And place the lap belt as
low as possible on your hips, not on your waist.

The tongue plate marked "CENTER" can be fastened only into the
buckle marked "CENTER".

N Unfastening the belt

— CONTINUED -
2-15

E-8

960131



Push the button on the buckie.

When the belt is not in use, buckle the belt to prevent it from being
caught in the door.

NOTE
When folding down the rear seat of the wagon, store the seat belts in the
seat belt pocket to prevent them falling below the cushion.

(Center seatbett) (Center seatbeit)
OM-HO041
Seat belt safety tips
/A WARNING

e All persons in the vehicle should fasten their seat belts BEFORE
the vehicle starts to move. Otherwise, the possibility of serious inju-
ry becomes greater in the event of a sudden stop or accident.

o All belts should fit snugly in order to provide full restraint. Loose
titting belts are not as effective in preventing or reducing injury.

® Each seat belt is designed to support only one person. Never use
a single belt for two or more persons — even children.

® Replace all seat beit assemblies including retractors and attach-
ing hardware worn by occupants of a vehicle that has been in a seri-
ous accident. The entire assembly should be replaced even if dam-
age is not obvious. i

2-16
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Seat, seat beit and SRS AIRBAG

N Infants or small children

Use a child restraint system that is suitable for your vehicle. See informa-
tion on “Child restraint system" in this section.

M Children
If a child is too big for a child restraint system, the child should sit in the

rear seat and be restrained using the seat belts. According to accident =Jis

statistics, children are safer when properly restrained in the rear seat N

than in the front seat. Never allow a child to stand up or kneel on the
seat.

If the shoulder portion of the belt crosses the face or neck, move the
child closer to the center of vehicle to help provide a good shoulder belt
fit. If the shoulder portion of the belt can not be properly positioned, a
child restraint system should be used. If that is not possible, the child
should sit in the center rear seat and use the 2-point type seat belt. Care

must be taken to securely place the lap belt as low as possible on the
hips and not an the child's waist.

B Expectant mothers

Expectant mothers aiso need to use the seat belts. They should consult
their doctor for specific recommendations. The lap belt should be worn
securely and as low as possible over the hips, not over the waist.

B Maintenance

vent the seat belt from operatmg properly f‘; ‘

R e s

-~ CONTINUED —~
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4

To clean the seat belts, use a mild soap and lukewarm water. Never
bleach or dye the belts because this could seriously affect their strength.

Inspect the seat belts and attachments including the webbing and all
hardware periodically for cracks, cuts, gashes, tears, damage, loose
bolts or warn areas. Replace the seat belts even if only minor damage is
found.

Child restraint system

A\ WARNING

e Never let a passenger hold a child on his or her lap while the ve-
hicle is moving. The passenger cannot protect the child from injury
in a collision, because the child will be caught between the passen-
ger and objects inside the vehicle.

o If your vehicle is equipped with a passenger’s side airbag, do not
install a rearward facing child seat in the front passenger’s seat. Do-
ing so risks serious injury to the child by placing the child's head
too close to the SRS AIRBAG. Because of the SRS AIRBAG, we
strongly recommend that you do not put any type of child seat in the
front passenger’s seat. If, however, you do install a forward facing
chiid seat in the front passenger’s seat, slide the seat to its rear-
most position.

Infants and small children should always be placed in an infant or child
festraint system while riding in the vehicle. You should use an infart or
child restraint system that meets Federal Motor Vehicle Safety Standard
and is appropriate for the child's age and size. All child restraint systems
are designed to be secured in the vehicle seats by lap belts or the lap
portion of a lap/shoulder belt.

Children could be endangered in an accident if their child restraints are
not properly secured in the vehicle. When installing the child restraint
system, carefully follow the manufacturer's instructions.

According to accident statistics, children are safer when properly re-

2-18
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Seat, seat belt and SRS AIRBAG

strained in the rear seat than the front seat. These statistics also indicate
that the safest position for a child restraint system is the center of the
rear seat.

B Rear seat installation

Y Center position

OM-H0051

1. Set the child restraint system in the seating position.
2. Fasten the seat belt over the child restraint system.
3. Tighten the belt. ’

If the child restraint system requires a top strap, latch the hook onto
the top strap anchor and tighten the top strap.

¥ Outer position

NOTE

When the child restraint system is no longer in use, remove it and re-
store the ELR function of the retractor. That function is restored by al-
lowing the seat belt to retract fully.

~ CONTINUED -
2-19
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1. Fasten the lap and shoulder belts over the child restraint system.
2. Take up the slack in the lap belt.

3. Put the shoulder portion of the belt between the rear seatback and
the child restraint system.

4. Pull out the seat belt fully from the retractor to change the retractor
aver from the ELR (Emergency Locking Retractor) to the ALR (Auto-
matic Locking Retractor) function. Then, allow the belt to rewind into
the retractor. As the belt is rewinding, clicks will be heard which indi-
cate the retractor functions as ALR.

5. Before having a child sit on the child restraint system, move it back
and forth to check if it is firmly secured. '

8. Puli at the shoulder portion of the belt to confirm that it cannot be
pulled out (ALR properly functioning).

220
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Seat, seat belt and SRS AIRBAG

If the child restraint system requires a top strap, latch the hook onto
the top strap anchor and tighten the top strap. :

M Top strap anchors

= % '”v b o W&‘ ‘:1\4‘:?,/:1 3
/N'CAUTION
NPT WA PTG S, Y,

oy g ARG v A : 3 IR
“Always use'a genuine top Strap‘anchor.
JkAEDY LR G 0 s ool e YR A Yot ired

RTR

¥ Installation point

Sedan and Coupe Wagon
f —= =
/Z For center seat B \ /
/ ) For n‘glﬁ ;éa{
For left seat For nght seat For center seat 0" 1eft seat
OM-HOOSS,.HOOSG

e Sedan and Coupe: Anchar installation points are located under the
covers on the rear shelf, .

e Wagon: Anchor installation points are located under the covers on
the rear luggage compartment.

~ CONTINUED -
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¥V Top strap ancheor installation (for Canada models)

All vehicles built for sale in Canada include an anchor kit in the glove
compartment,

@ Cover

Anchor bolt assembly
(5716 1n.)

Anchor plate

Spacer

Setting washer
- OM-H0057

o0t

1. Take the anchor kit out and make sure that it is assembled as
shown in the illustration above.

Sedan and Coupe

Top strap hook

OM-H0262

2-22
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Seat, seat beit and SRS AIRBAG

Wagon — for right and left seat

Jc
&/é

Top strap hook

Lid >\'
Anchor assembly Cap
e
Cap Front of vehicle
OM-H0263
Wagon -~ for center seat
Top strap hook

Ve
Anchor assembly __~~————

\ L
Cover \
oy -
Front of vehicle
Cap

OM-H0264

2. Remove the cover of the anchor installation point.

3. Set the anchor at the desired installation point and tighten the boit

until the anchor is firmly secured.
4. Install the anchor plate cover.

Please contact your SUBARU dealer about any questions you may

have regarding the installation of the top strap anchor.

¥ Top strap anchor installation (for U.S. models)

Vehicles built for sale in U.S. do not include an anchor kit in the glove
compartment. However, the anchor kit and installation instructions are
available from your SUBARU dealer. You can also follow the installa-

tion instructions far Canada models.

— CONTINUED ~
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W Front seat installation

A WARNING |

If your vehicle is equipped with a passenger’s side airbag, do not
install a rearward facing child seat in the front passenger’s seat. Do-
ing so risks serious injury to the child by placing the child’s head
too close to the SRS AIRBAG. Because of the SRS AIRBAG, we
strongly recommend that you do not put any type of child seat in the
front passenger’s seat. If, however, you do install a forward facing

child seat in the front passenger’s seat, slide the seat to its rear- .

most position.

1. Slide the front passenger’s seat to the rearmost position while holding
the lever up. Then release the lever and move the seat back and forth to
make sure that it is securely locked into place.

 and

HG0O11

2. Set the child restraint system In the seating position.
3. Fasten the lap and shoulder belts over the child restraint system.
4. Take up the slack in the lap belt.

S. Put the shoulder portion of the belt between the seatback and the
child restraint system.,

2-24
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Seat, seat belt and SRS AIRBAG

6. Pull out the seat belt fully from the retractor to change the retractor
over from the ELR (Emergency Locking Retractor) to the ALR {Automatic
Locking Retractor) function. Then, aliow the belt to rewind into the retrac-
tor. As the belt is rewinding, clicks will be heard which indicate the
retractor functions as ALR.

7. Before having a child sit on the child restrain system, move it back
and forth to check if it is firmly secured.

8. Pull at the shoulder portion of the belt to confirm that it cannat be
pulled out (ALR properly functioning).

NOTE

When the child restraint system is no longer in use, remove it and restore

the ELR function of the retractor. That function is restored by allowing the
seat belt to retract fully.

- CONTINUED -
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If the child restraint system requires a top strap, pull out the rear seat
belt fully from the retractor to change the retractor over from ELR (Emer-
gency Locking Retractor) to the ALR {(Automatic Locking Retractor) func-
tion. Then latch the hook onto the tongue hole and take a slack of the top
strap by allowing the seat belt rewind until it stops. As the belt is rewind-
ing, clicks will be heard which indicate the retractor functions as ALR.
Before having a child sit on the child restraint system, pull at the shoul-
der portion of the belt to confirm it cannot be pulled out.

SRS AIRBAG
# Vehicle with driver’s side airbag and lap/shouider restraint

/A WARNING

e To obtain maximum protection in the event of an accident, the
driver and all passengers in the vehicle should always wear seat
beits when the vehicle is moving. The SRS AIRBAG does not do
away with the need to fasten seat beits. In combination with the seat
belts, it offers the best combined protection in case of a serious ac-
cident.

Not wearing a seat belt increases the chance of severe injury or
death in a crash even when the car has an SRS AIRBAG.

For instructions and precautions concerning the seat belt system,
see the sections 3-point Type Seat Belts and 2-point Type Seat Belts
{Chapter 2).

® Do not place any objects over the SRS AIRBAG cover or between
you and the SRS AIRBAG. if the SRS AIRBAG deploys, those ob-
jects could interfere with its proper operation and could be pro-
pelled inside the car and cause injury.

® Do not sit or lean unnecessarily close to the SRS AIRBAG. The
SRS AIRBAG deploys with considerable force and can injure an oc-
cupant whose body is too close to it. It is also important to wear
your seat belt to help avoid injuries that can result when the SRS
AIRBAG contacts an occupant not in proper position.

® To avoid accidental actuation of the system or rendering the sys-
tem inoperative, which may result in serious injury, no moditications

2-26

E-19



Seat, seat beit and SRS AIRBAG

should be made to any components or wiring of the SRS AIRBAG.
This includes the installation of “custom” steering wheels or addi-
tional trim material, or badges over the steering wheel hub. Installa-
tion of additional electricalfelectronic equipment on or near SRS
AIRBAG components and/or wiring is not advisable.

NOTE

The SRS AIRBAG can function only when the ignition switch is in the 5‘)

"ON" position.

The SRS (Supplemental Restraint System) AIRBAG in your vehicle af-
fords the driver additional protection during a frontal collision. This sys-
tem is available for the driver only and is designed to supplement the
protection provided by the seat belt.

The SRS AIRBAG is designed to deploy in the event of an accident in-
volving a moderate to severe frontal collision. It is not designed to assist
the driver in lesser frontal impacts, in side or rear impacts or in roll-over
accidents. The SRS AIRBAG is designed to function on a one-time-only
basis. In the event that the SRS AIRBAG is deployed, replacement of the
system must be performed only by an authorized SUBARU dealer. When
the components of the SRS AIRBAG are replaced, use only genuine
SUBARU parts.

The driver's side SRS AIRBAG is stored in the center portion of the steer-
ing wheel.

If either of the front sensors and the safety sensor in the airbag control
module {type A single airbag system) or the impact sensor in the airbag
control module (type B single airbag system) detect a certain predeter-
mined amount of force during a frontal or front-angled collision, the air-
bag will deploy instantly to help prevent the driver from contacting the
steering wheel or dashboard. After the deployment, the airbag immedi-
ately starts to deflate so that the driver's vision is not obstructed..

— CONTINUED -
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B Vehicle with driver’s side and passenger’s side airbags and lap/
shoulder restraints

A WARNING

® To obtain maximum protection in the event of an accident, the
driver and all passengers in the vehicle should always wear seat
beits when the vehicle is moving. The SRS AIRBAG does not do
away with the need to fasten seat belts. In combination with the seat
beits, it offers the best combined protection in case of a serious ac-
cident.

Not wearing a seat beit increases the chance of severe injury or
death in a crash even when the car has the SRS AIRBAG.

For instructions and precautions concerning the seat belt system,
see the sections 3-point Type Seat Belts and 2-point Type Seat Belts
{Chapter 2).

® Do not place any objects over the SRS AIRBAG cover or between
you and the SRS AIRBAG. If the SRS AIRBAG deploys, those ob-
jects could interfere with its proper operation and could be pro-
pelled inside the car and cause injury.

® Do not sit or lean unnecessarily close to the SRS AIRBAG. The
SRS AIRBAG deploys with considerablie force and can injure an oc-
cupant whose body is too close to it. It is also important to wear
your seat belt to help avoid injuries that can result when the SRS
AIRBAG contacts an occupant not in proper position.

® Do not install a rearward facing child seat in the front seat. Doing
so risks serious injury to the child by placing the child’s head too
close to the SRS AIRBAG. Because of the SRS AIRBAG, we strongly
recommend that you do not put any type of child seat in the front
passenger seat. If, however, you do install a forward facing chiid
seat in the front seat, slide the seat to its rear-most position.

— CONTINUED -
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¢ To avoid accidental actuation of the system or rendering the sys-
tem inoperative, which may result in serious injury, no modifications
should be made to any components or wiring of the SRS AIRBAG.
This includes the installation of “custom” steering wheels or addi-
tional trim material, or badges over the steering whee! hub. Installa-
tion of additional electrical/electronic equipment on or near SRS
AIRBAG components and/or wiring is not advisable.

NOTE
The SRS AIRBAG can function only when the ignition switch is in the
“ON" position.

The SRS (Supplemental Restraint System) AIRBAG in your vehicle af-
fords the driver and front seat passenger additional protection during a
frontal collision. This system is available for the driver and front seat pas-
senger and is designed to supplement the protection provided by the
seat belt.

The SRS AIRBAG is designed to deploy in the event of an accident in-
volving a moderate to severe frontal collision. It is not designed to assist
the driver and front seat passenger in lesser frontal impacts, in side or
rear impacts or in roll-over accidents. The SRS AIRBAG is designed to
function on a one-time-only basis. In the event that the SRS AIRBAG is
deployed, replacement of the system must be perfarmed only by an au-
thorized SUBARU dealer. When the components of the SRS AIRBAG are
replaced, use only genuine SUBARU parts.

The driver's side SRS AIRBAG is stored in the center portion of the steer-
ing wheel. The passenger’s side SRS AIRBAG is stored near the top of
the dashboard under the cover marked “SRS AIRBAG”.

If the impact sensors in the airbag control module detect a certain pre-
determined amount of force during a frontal or front-angled collision,
both driver's and passenger's side airbags deploy instantly at the same
time to help prevent the driver and right front seat passenger from con-
tacting the steering wheel or dashboard. After the deployment, the air-
bags immediately start to deflate so that the driver’s vision is not ob-
structed.
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Airbag module
{Driver’s side}

Airbag module
(Passenger’s side)

Airbag control module
(including safety sensor)

OM-H0434

Airbags deploy
assoonasa
collision occurs.

Atter deployment,
airbags start to
deflate immedi-
ately so that the
driver's vision is
not obstructed.

Driver’s side Passenger’s side

OM-H0435
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AIRBAG indicator light

A diagnostic system continually monitors the readiness of the SRS AIR-
BAG while the vehicle is being driven. The AIRBAG indicator light will
show normal system operation by lighting for about 8 seconds when the
ignition key is first turned to the “ON" position and then turning off.

The following components are monitored by the indicator:

e AIRBAG control module

® AIRBAG module (driver's side)

® AIRBAG module (passenger's side)

o All related wiring

In the event of a malfunction indicated by any of following, the vehicle
should be taken promptly to your nearest SUBARU dealer to have the
system checked. Unless checked and repaired, the SRS AIRBAG will not
function reliably:

® Flashing or flickering of the indicator light.

e Failure of the indicator light to illuminate when the ignition switch is
first turned to the "ON" position.

o Continuous illumination of the indicator light.

o lllumination of the indicator light while driving.

B Safety guidelines for the SRS AIRBAG
During a moderate to severe frontal impact, a sudden, fairly loud inflation

noise will be heard and some smoke will be released. These occur-
rences are normal and not harmful. This smoke does not indicate a fire in
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the vehicle.

Although it is highly unlikely that the SRS AIRBAG would activate in a
non-accident situation, should it occur, the bag will deflate quickly, not
obscuring vision and will not interfere with the driver's ability to maintain
control of the vehicle.

NOTE

When you sell your vehicle, we urge you to explain to the buyer that it is
equipped with an SRS AIRBAG by alerting him to the applicable section
in this owner's manual.

B System servicing

A\ WARNING

o When discarding an airbag module or scrapping the entire car
damaged by a collision, consult your SUBARU dealer.

e The SRS AIRBAG has no user-serviceable parts. Tampering with
or disconnecting the system’s wiring couid result in accidental infla-
tion of the airbag or could make the system inoperative, which may
resuit in serious injury. For required servicing of the SRS AIRBAG,
see your nearest SUBARU dealer.
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To ensure its long-term reliability, the SRS AIRBAG must be inspected by
a SUBARU dealer ten years after the date of manufacture, which is
shown on the certification label attached to the driver's door jamb.
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