B - - O . S . e s e

3218

REPORT NUMBER KAR-20-04

NEW CAR ASSESSMENT PROGRAM
FRONTAL BARRIER IMPACT TEST -

FUJI HEAVY IND.
2000 SUBARU LEGACY L AWD
4-DOOR SEDAN
NHTSA NUMBER: MY5500

PREPARED BY:
KARCO ENGINEERING
9270 HOLLY ROAD
ADELANTO, CALIFORNIA 92301

OF Tﬁ,q
Mg
A

N
<
AN

O
WO

<
&
W
)
c
Z
®

7
Y

&y
Targs ©F

DECEMBER 15, 1999
FINAL REPORT

PREPARED FOR:

U.S. DEPARTMENT OF TRANSPORTATION
NATIONAL HIGHWAY TRAFFIC SAFETY ADMINISTRATION
SAFETY PERFORMANCE STANDARDS
OFFICE OF CRASHWORTHINESS STANDARDS
MAIL CODE: NPS-10
400 SEVENTH STREET, SW, ROOM 5313
WASHINGTON, D.C. 20590




" Reviewed by:

. This final test report was prepared for the U.S. Department of Transportation, National

| Highway Traffic Safety Administration, in response to Contract Number DTNH22-97-D-02007.

-This publication is distributed by the U.S. Departmen_t 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 théy 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.

Prepared by: £ ) Date: DECEMBER 15, 1999
r. James E. Gorth, Project Engineer '

KARCO Engineering

Date: DECEMBER 15, 1999

of Operations

KARCO Engineering

Approved bpwk//ﬂ%\ Date: DECEMBER 15, 1999

Mr. Frank D. Richardson, Program Manager
KARCO Engineering

FINAL REPORT ACCEPTED BY: -

Manager, New Car Assessment Program

Date of Acceptance

COTR, NCAP Frontal Impact Program

Date of Acceptance




1. Report No. 2. Government Accession No. 3. Recipients Catalog No. .
KAR20-04 ' ,

4. Title and Subtitle : . |5. Report Date
Final Report of New Car Assessment Program Testing v : - |December 15, 1999
of a 2000 Subaru Legacy L AWD 4-DoorSedan 6. Performing Organization Code
. NHTSA No. MY5500 KAR

7. Authorf(s) ) : ] 8. Performing Organization Report No.
Mr. James E Gorth, Project Engineer ' KAR-20001-04
Mr. Frank Richardson, Project Manager‘ '

3. Per_fomﬁng Organization /_Vame and Address v 10. Work Unit No.
KARCO Engineering '
9270 Holly Road 71. Contract or Grant No.
Adelanto, CA 92301 DTNH22-97-D-02007

12. Sponsoring Agency Name and Address 13. Type of Report and Period Covered
U.S. Department of Transportation . ' Final Test Report
National Highway Traffic Safety Administration , Opﬁon Year 3
Safety Performance Standards v ‘ 14. Sponsoring Agency Code
Office of Crashworthiness Standards DOT/NHTSA/NRM/OCS
Mail Code: NPS-10 : '
400 Seventh Street, SW, Room 5313
Washington, D.C. 20590

15. Supplementary Notes

16. Abstract

A 35 mph (56.3 knvh) frontal barrier impact was conducted on a 2000 Subaru Legacy L AWD 4-DoorSedan at KARCO
Engineering on December 7, 1999. This test was conducted to obtain data indicant of FMVSS 208, 212, 219 (partial), 301,
and footwell intrusion performance. The impact velocity was 56.75 kmvh. The ambient temperature at the barrier face at the
time of impact is 15.5 degrees Celcius. The vehicle's maximum post test static crush is 364 mm located to the right of the
vehicle centeriine. The test vehicle is equipped with a 3-point continuous belt system and second generation supplemental
airbags in both front outboard seating positions. With respect to FMVSS 208 "Occupant Crash Protection”, the occupant
injury criteria summary is as follows:

Measurement Description Units Threshold Driver ATD Passenger ATD

Head Injury Criteria (HIC) - N/A 1000 559.2 558.4
Max. Thorax Accel. (3 msec Chp) "~ Gs : 60 451 463
Left Fernur force Newtons 10009 28147 51401
Right Femur Force Newtons 10009 -4983.4 : -6134.5

17. Key Words . ’ " 118. Distribution Statement v
56.3 km/h NCAP Frontal Barrier Impact Test ‘ » .Copies of this report are available from:
New Car Assessment Program (NCAP) NHTSA Technical Reference Division
2000 Subaru Legacy L AWD 4-DoorSedan » National Highway Traffic Safety Admin.
NHTSA No. MY5500 400 Seventh St., SW, Room 5108

Washington, DC 20590 '

18. Security Classification(of this report) | 20. Security Classification{of this page) |21. No. of Pages - |22. Price
UNCLASSIFIED - ’ . UNCLASSIFIED - 336 '

Form DOTF 1700.7 (8-72)

i o o KAR_20001 -04

; t L . : . . . .




r

Mmoo w >

WO 00 N AN WN -

Section

. ‘Appendix

N & o aa a a a4 a aa

TABLE OF CONTENTS -

Purpose, Test Procedures and Summary of Test MY5500

Occupant and Vehicle Information Data Sheets

Photographs

Dummy and Vehicle Response Data Traces

Load Cell Barrier Data Traces

Instrumentation and Data Channel Assignments

Dummy Calibration Data Traces and Tables

Vehicle Owner's Manual Occupant Restraint instructions

‘Data Sheét No. '

Crash Test Summary

. General Test and Vehicle Parameter Data

Post Impact Data -

Test Vehicle Information

Dummy Positioning in Vehicle

Seat Belt'Positioning Data

Vehicle Accelerometer Location and Data Summary
Hybrid 1ll ATD Injury Criteria and Sensor Data |
Seat Belt Assessment Test Data

Summary of FMVSS 212 Data _
Windshield Zone Intrusion FMVSS 219 Data (Partial)

- FMVSS 301 Fuel System Integrity Post Impact Data

FMVSS 301 Static Rollover Data

Vehicle Measurements '

Camera Locations

Photographic Reference Target. Locations
Vehiclé Intrusion Measuremen‘ts

Load Cell Locations on Fixed Barrier

Accident Investigation Division Data
Dummy/Vehicle Temperature Stabilization Chart

Page

T m O 0O @ >»

0 N O N

10
12
13
14
47
18
19 -
20
21
22
24
25
26
30
-
.32

- KAR20001-04



S S b e i e

SECTION 1

PURPOSE, TEST PROCEDURE AND SUMMARY OF TEST MY5500

1.1 PURPOSE

This 35 mph (56.3 km/h) frontal barrier impact test is part of the FY’ 99 New Car Assessment
Program (NCAP) fronta! barrier crash worthiness evaluation program sponsored by the National
Highway Traffic Safety Administration (NHTSA) under Contract Number DTNH22-97-D-02007. The -
purpose of this test is to obtain vehicle crashworthiness, occupant restraint system performance, andl_,
lower leg data for frontal barrier impacts. The impact velocity used in this test is in excess of the current
30 mph (48.3 km/h) FMVSS 208/212/219/301 requirements.

1.2 TEST PROCEDURE

This 56.3 km/h frontal barrier impact test was conducted in accordance with the Office of
Crashworthiness Standards (OCS) New Car Assessment Program (NCAP) Laboratory Indicant Test
Procedure, dated 01 October, 1996 and the corresponding KARCO Engineering Test Procedure KTP-,
001, dated October 18, 1996. Data was obtained indicant of FMVSS 208, "Occupant Crash Protection”;”
FMVSS 212, "Windshield Retention"; FMVSS 218, "Windshield Zone Intrusion (Partial)"; and FMVSS
301 "Fuel System Integrity" performance. Procedures for receiving, inspection testing and reporting of
test results are described in the test procedures and are not repeated in this report.

The test was conducted at KARCO Engineering on December 7, 1999 at a speed of 56.75 -
km/h. The test vehicle was instrumented with eight (8) accelerometers to measure longitudinal axi
accelerations. The driver and passenger's restraint systems were instrumented with four (4) seat belt:
load cells to measure lap and- shoulder belt-tension. The-specified impact velocity range was 55.5 ta;-
57.1 km/. The frontal barrier impact event was documented by one (1) real-time panning motion
picture camera and eighteen (18) high-speed motion picture cameras. The pre- and post-test
conditions were recorded by one (1) real-time motion picture camera. Camera locations and pertinent
camera information is documented in the data sheets. Pre- and post-test photographs of the vehicle
and dummies can be found in Appendix A.

The test vehicle contained two (2) part 572E 50th percentile adult male anthropomorphic test
devices (ATDs). Both ATDs were instrumented with head, chest, and pelvic tri-axial accelerometers,
left and right femur load cells, upper and lower tibia sensors, and foot accelerometers. In addition,
chest displacement and upper neck six-axis force and moment sensors were utilized. The ATDs were
positioned in the front outboard seating positions according to the dummy placement procedures
specified in the Laboratory Indicant Test Procedure. Ninety-four (94) channels of data were recorded
with a PC based (TDAS) on-board data acquisition system. The data was digitally sampled at 10,000
samples per second and processed per section IP11 of the Laboratory Indicant Test Procedure.

The Driver ATD (Serial No. 34) and the right-front passenger ATD (Serial No. 35) were re-:

caliprated prior to this test. FMVSS 208 "Occupant Crash Protection” injury criteria were not exceeded
by either ATD during this frontal barrier impact test.

1 KAR20001-04

T T A T T TR T SRR Y LT I T A S ST I L LI T L



1.3  SUMMARY OF FRONTAL BARRIER IMPACT TEST

A rigid load cell barrier was impacted by a 2000 SUBARU LEGACY L AWD 4-DOOR SEDAN
at a velocity of 56.75 km/h. The test vehicle weight is 1676 kilograms with two (2) part 572E 50th
percentile aduit male ATDs. Twenty-four (24) load cell barrier data channels were obtained in
conducting the December 7, 1999 NCAP test. The test vehicle is equipped with a horizontally opposed
2.5-liter, 4-cylinder engine and a 5-speed manual transmission.

The driver Head Injury Criteria (HIC) is 559.2. The maximum resultant chest deceleration over
three (3) milliseconds is 45.1 g's. The left and right femur loads are —-2814.7 and —4983.4 Newtons,
respectively. Chest deflection for the driver ATD peaked at —29.3mm. The driver ATD head contacted
the airbag and headrest, its chest and abdomen contacted the airbag, the left and right knees
contacted the knee bolster and steering column.

The right front passenger's HIC is 558.4. The maximum resultant chest deceleration over three
(3) milliseconds is 46.3 g's. The left and right femur loads are -5140.1 and -6134.5 Newtons
respectively. Chest deflection for the passenger ATD peaked at —26.8 mm. The passenger ATD head
contacted the airbag and headrest, the chest and abdomen contacted the airbag, the left knee
contacted the glove box and the right knee had no contact.

Maximum seat belt spool out as measured by on-board pullout potentiometers is 185.2mm for
the driver ATD and 206.6 mm for the passenger ATD. The shoulder belt stretch is not measured with
pre-tensioner systems. .

There was 100 percent windshield retention (minimum 50 percent required for passive restraint
systems). No intrusion occurred into the protected or unprotected zone of the windshield. No Stoddard
solvent leakage occurred after impact or during any phase of the rollover.

The test vehicle sustained a maximum static crush of 364 mm located to the right of the
vehicle centerline. Both the driver and passenger side doors opened without the aid of tools.

1.4  GENERAL COMMENTS

The 2000 SUBARU LEGACY L AWD 4-DOOR SEDAN passed the requirements of FMVSS
208, FMVSS 212, FMVSS 219 and FMVSS 301-75. Data pertaining to these standards are presented
in the data sheets. '

The vehicle, occupant, camera and measurement data are presented in Section 2. Appendix A
contains the still photograph prints. Appendix B contains the dummy and vehicle response data
traces. Appendix C contains Load Cell Barrier information. Appendix D contains the instrumentation
data channel assignments. Appendix E contains the dummy calibration data and Appendix F contains
the owner's manual instructions for the occupant seating and restraint systems.

2 KAR20001-04
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Test Program:

L SECTION 2 .
OCCUPANT AND VEHICLE INFORMATION/DATA SHEETS

Test Vehicle: 2000 SUBARU LEGACY L AWD 4-DOOR SEDAN

NHTSA No.: __MYS5500
2000 NHTSA 35 MPH NCAP Test Date: __12/7/99
CONVERSION FACTORS USED IN THIS REPORT*
Quantity Typical Application Old Units| Metric Unit| Multiply By
Mass Vehicle Weight Ib kg 0.4536
Linear Velocity Impact Velocity mile/h km/h 1.609
Length or Distance Measurements in mm 254
Volume Fuel Systems gal liter 3.785
Volume Small Fluids oz mL 29.573
Pressure Tire Pressures Ibffin? kPa 7.0
Volume Liquid gal | liter 3.785
Temperature General Use °F °c | =(tf-32)/1.8
Force Dynamic Forces Ibf N 4.448
- Moment Torque Ibf/ft Nm 1.355
* Based on the Recommended Practice in SAE J916, May 85
3 KAR20001-04




DATA SHEET NO. 1

CRASH TEST SUMMARY
Test Vehicle: 2000 Subaru Legacy L AWD NHTSA No.: _MYS5500
Test Program: 2000 NHTSA 35 MPH NCAP Test Date:  12/7/99
PRIMARY IMPACT DATA

Measured Parameter Units Value

Velocity at Impact km/h 56.75

Test Weight kg 1676

Impact Angle degrees 0

Average Rebound mm 212

Maximum Static Crush mm 364

DOOR OPENING AND SEAT TRACK INFORMATION

Description Driver Passenger
Front Door Opening Opened Opened
Rear Door Opening Opened Opened
Seat Track Shift (mm) 0 0
Seat Back Failure None None

TEST DUMMY INFORMATION

Description Driver Passenger

Dummy Type / Serial No. 50% Male Hybrid 11l / No. 34 50% Male Hybrid 1l / No. 35
Head Contact Airbag/Headrest Airbag/Headrest
Chest Contact Airbag Airbag

Abdomen Contact Airbag Airbag

Left Knee Contact ‘ Dash/Steering column Glove Box

Right Knee Contact Dash/Steering column No Contact

16mm MOVIE COVERAGE

High Speed 18
Real Time 1

Total 19
Driver ATD Sensors ' 40
Passenger ATD Sensors 40
Belt Assessment Sensors 8

Vehicle Structure Accelerometers 8

Rigid Barrier Load Cells 24
Total 120

4 KAR20001-04
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) l : . DATA SHEET NO. 2 ‘
GENERAL TEST AND VEHICLE PARAMETER DATA
I Test Vehicle: 2000 Subaru Legacy L AWD NHTSA No.: MYS500
Test Program: 2000 NHTSA 35 MPH NCAP . ... Test Date:  12/7/99
l TEST VEHICLE INFORMATION TEST VEHICLE OPTIONS
Manufacturer Fuji Heavy Ind. Driver Airbag Yes
l Model Subaru Legacy Passenger Airbag Yes
Body Style 4-Door Sedan Power Windows Yes
' NHTSA NO. MY5500 Power Steering Yes -
VIN 4S3BEB359Y6206608 Power Door Locks Yes
I Color Winter Green Tilt Wheel Yes
Delivery Date 11/30/99 Air Conditioning Yes
Odometer Reading (mile) 132 Power Brakes Yes
' Dealer San Bernardino Subaru Disc Brakes, Front Yes
Transmission Manual Disc Brakes, Rear No
' Final Drive All Wheel! Drive Anti-lock Brakes Yes
Number of Cylinders 4 AM/FM/Cassette Yes
' : Engine Displacement (L) 25 Anti-Theft System No
' Engine Placement Horizontally Opposed Cruise Control Yes
| . DATA FROM CERTIFICATION LABEL -
Manufactured By Fuji Heavy Ind. GVWR (ko) 1,996
l GAWR Front (kg) 1007
Date of Manufacture October-99 GAWR Rear (kg) 989
l DATA FROM TIRE PLACARD
‘Measured Parameter Front Rear
l Maximum Tire Pressure (kPa) 224 210
Cold Pressure (kPa) 224 210
l Recommend Tire Size 205/60/15 205/60/15
Tire Size on Vehicle 205/60/15 205/60/15
. Tire Manufacturer Bridgestone Bridgestone
Measured Parameter Front Rear Third Total
l Type of Seats Bucket Bench None H
Number of Occupants 2 3 0 5
l Capacity Wt. (VCW) (kg) 386
Cargo Weight (RCLW) (kg) 45
i
5 KAR20001-04
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Test Vehicle:
Test Program:

- DATA SHEET NO. 2...(continued)

2000 Subaru Legacy L AWD

2000 NHTSA 35 MPH NCAP

GENERAL TEST AND VEHICLE PARAMETER DATA

NHTSA No.: MY5500
Test Date: 12/7/99

TEST VEHICLE WEIGHTS
As Delivered (UVW) As Tested (ATW)
Units Front Axie| Rear Axle| Total |[Front Axle|Rear Axle| Total
Left kg 416 329 436 396
Right kg 409 328 444 399
Ratio % 55.7 44.3 52.5 475
Totals kg 825 657 | 1482 | 880 795 1675
TARGET TEST WEIGHT CALCULATION
Measured Parameter Units Value
Total Delivered Weight (UVW) kg 1482
Weight of 2 P572 ATD's kg 152
Rated Cargo/Luggage Weight (RCLW) kg 45
Calculated Vehicle Target Weight (TVTW) kg 1679
TEST VEHICLE ATTITUDE AND CG
Units LF RF LR RR CG (aft of front axle)
As Delivered mm 670 675 683 690 1245
As Tested mm 636 636 647 645 1245
Vehicle Wheel base (mmy): 2650

Weight of Ballast secured in cargo area (kg):

Vehicle Components Removed:

Side mirrors, jack, tools, spare tire and paneling.

* Ballast weight does not include cameras, instrumentation, and brake abort system.

FUEL SYSTEM DATA
Fuel System Capacity From Owner's Manual (L):
Usable Capacity Figure Furnished by COTR (L):

Actual Test Volume with entire fuel System Filled (L):

Test Fluid Type:

Stoddard Solvent

Is Vehicle Fuel Pump Electric or Mechanical?:
If electric, does pump operate with ignition switch “ON” & engine “OFF"?

Fuel System Particulars:

64.0

n/a

59.5
Specific Gravity: 0.764

Yes

Will pump for 5 seconds when ignition is turned on.

KAR20001-04
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DATA SHEET NO. 3
POST IMPACT DATA
Test Vehicle: 2000 Subaru Legacy L AWD NHTSA No.: MY5500
Test Program: 2000 NHTSA 35.MPH NCAP Test Date: 12/7/99
SPEED TRAP DATA
Measured Parameter Units Requirement Value
Trap No. 1 Velocity (Primary) km/h 56.51t057.12 56.75
Trap No. 1 Entry Distance mm <1524 1524
Trap No. 1 Exit Distance mm <1524 305
Trap No. 2 Velocity (Redundant) | km/h 55.511057.12 - 56.79
Trap No. 2 Entry Distance mm <1524 1524
Trap No. 2 Exit Distance mm <1524 305
VEHICLE STATIC CRUSH
Measured Parameter Units | Pre-Test | Post-Test | Difference
Left Side mm 4356 4149 -207
Center mm 4676 | 4344 -332
Right Side mm 4374 4110 -264
VEHICLE REBOUND FROM BARRIER
Measured Parameter Units Value
Left Side mm 175
Center mm 230
Right Side mm 230
Average mm 212
7
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DATA SHEET NO. 4
TEST VEHICLE INFORMATION

Test Vehicle: 2000 SUBARU LEGACY L AWD 4-DOOR SEDAN NHTSA No.: __MY5500
Test Program: 2000 NHTSA 35 MPH NCAP Test Date: ___12/7/99

NOMINAL DESIGN RIDING POSITION
The driver and passenger seat backs are positioned to the

manufacturers designated angle. The procedure is as Angle

follows: The seat back angle is adjusted so that the (Degrees)

distance from the center of the inner sunvisor bracket bolt Upright
Position

to the center of the outer headrest mounting hole is per
manufacturers specifications. An inclinometer is placed
against the flat surface of the tool and the seat back angle is

measured directly from the dial face.

Adjuster

Driver seat back angle: 20.0° with a seated dummy
Passenger seat back angle: _20.0° with a seated dummy ! N

: FRONT SEAT ASSEMBLY
SEAT FORE/AFT POSITIONS

Both driver and passenger seats have manually operated seats. The total travel on the driver
and the passenger is 18 seat positions. The fore/aft position is set at the 10th position for both
driver and passenger. '

Driver seat fore/aft total travel: 18 seat detent positions
Passenger seat fore/aft total travel: 18 seat detent positons
Driver seat fore/aft position: Set at 10" detent position
Passenger seat fore/aft position: - __Set at 10" detent position

SEAT BELT UPPER ANCHORAGE
The test vehicle is equipped with adjustable anchorages for both driver and passenger seat
positions. There are 5 positions or detents. The anchorages were placed in the mid position.

8 KAR20001-04




- I

PR ALY 1R S TS TR ST T

DATA SHEET NO. 4...(continued)
TEST VEHICLE INFORMATION

Test Vehicle: 2000 SUBARU LEGACY L AWD 4-DOOR SEDAN NHTSA No.: __MY5500

Test Program: 2000 NHTSA 35 MPH NCAP Test Date: __12/7/99
FUEL TANK CAPACITY DATA

The “Usable Capacity" of the standard equipment fuel tank is: 64.0 liters
The “Usable Capacity" of any optional equipment fuel tank is: N/A liters
“Usable Capacity” used for certification tests FMVSS 301 requirements: _58.8 t0 60.1 liters
Actual amount of Stoddard solvent added to vehicle for certification test: 59.5 liters

The test vehicle is equipped with an electric Fuel Li e Filler Neck Volume
fuel pump. The fuel pump is key operated
w/automatic shut-off after a few seconds. Vapor Volume ' ;

Fuel filler door is located on the right rear
fender.

Filler Cap

Unusable Capacity:
VEHICLE FUEL TANK ASSEMBLY

STEERING COLUMN ADJUSTMENT

Steering wheel and column adjustments are made so
that the steering wheel hub is at the geometric center
of the locus it describes, when it is moved through its
full range of motion. An aluminum plate is placed \
across the rim of the steering wheel, an inclinometer T NN AR\ - 1
is placed onto the plate and the angle is measured. > :

3

LEFT SIDE VIEW
Lowermost, position 1: 21° _
Geometric center, position 2: _22.5° STEERING COLUMN ASSEMBLY
Uppermost, position 3: 24°

9 KAR20001-04
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DATA SHEET NO. 5
DUMMY POSITIONING IN VEHICLE

Test Vehicle: 2000 SUBARU LEGACY L AWD 4-DOOR SEDAN NHTSA No.: __MY5500
Test Program: 2000 NHTSA 35 MPH NCAP Test Date: __ 12/7/99

AD Armto Door

HD H-Point to Door

HR Head to Side Header
HS Head to Side Window
KK Knee to Knee

SHY Striker to H-Point

(Y Axis)

Seat Back Angle Line .y, /

STRIKER

CD Chestto Dash

CS Chest to Steering Wheel Hub
HH  Head to Header
HW  Head to Windshield
HZ  Head to Roof

KDA Knee to Dash Angle
KDL Left Knee to Dash
KDR Right Knee to Dash
NA  Nose to Rim Angle
NR  Nose to Rim

PA  Pelvic Angle

RA  Rim to Abdomen

SA  Seat Back Angle Vertical
SCA Steering Column Angle Transverse
SH  Striker to H-Point / Plane
SK  Striker to Knee _ i
ST  Striker to Head ‘
SWA Steering Wheel Angle % PASY K|
-|TA  Tibial Angle - - x|
WA  Windshield Angle é N\
S DRV A QA

\
Vertical Longitudinal Planes __\

DUMMY MEASUREMENTS FOR FRONT SEAT OCCUPANTS

10 KAR20001-04
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DATA SHEET NO. 5...(continued)
DUMMY POSITIONING IN VEHICLE

Test Vehicle: 2000 Subaru Legacy L AWD NHTSA No.. MY5500

Test Program: ’ 2000 NHTSA 35 MPH NCAP ‘ Test Date:  12/7/99

TEST DUMMY POSITION MEASUREMENTS

Code Measurement Description Driver Passenger
' Length (mm)| Angle (°)] Length (mm)| Angle (°)
WA Windshield Angle 30
SWA Steering Wheel Angle 67
SCA Steering Column Angle 23
SA Seat Back Angle 20 20
HZ Head to Roof (Z) 200 90 200 90
HH Head to Header 315 0 305 0
HW Head to Windshield 575 -0 560 0
HR Head to Side Header (Y) 250 250
NR Nose to Rim 410 10
CD Chest to Dash 510 540
Cs Chest to Steering Hub 305 0
RA Rim to Abdomen 190 0
KDL Left Knee to Dash 165 25 165
KDR Right Knee to Dash 170 165 22
PA Pelvic Angle
TA Tibia Angle
KK Knee to Knee (Y) 255
SK Striker to Knee 563
ST  Striker to Head 544
‘SH Striker to H-Point 211
SHY Striker to H-Point (Y) 220
HS Head to Side Window 315
HD H-Point to Door (Y) 135
AD Arm to Door (Y) 120
AA Ankle to Ankle n/a

11 KAR20001-04




DATA SHEET NO. 6
SEAT BELT POSITIONING DATA

Test Vehicle: 2000 SUBARU LEGACY L AWD 4-DOOR SEDAN NHTSA No.: __MY5500
Test Program: 2000 NHTSA 35 MPH NCAP Test Date: __12/7/99
Dummy's Centerline
Shoulder Belt
Portion
by S
- ap 'Belt
Buckle Portion * -
Assembly
w e Locking
1/8 'I"huck Retractor
Aluminum
Plate
|
I
| .
| :
: Qutboard
Inboard | Anchor
Anchorage !
' Floorpan
SEAT BELT POSITIONING MEASUREMENTS
Measurement Description Units Driver | Passenger
TBI - Dummy centerline to shoulder bolt mm 224 220
PBU -Top surface of reference to belt upper edge mm 295 290,
PBL - Top surface of reference to belt lower edge mm 220 220
Lap Belt tension Newtons 10 10
Shoulder Belt tension N/A Retractor | Retractor
12 KAR20001-04
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I Test Program:

Test Vehicle:
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DATA SHEET NO. 7 - VEHICLE ACCELEROMETER LOCATION AND DATA SUMMARY

2000 Subaru Legacy L AWD 4 Door Sedan

NHTSA No.: MY5500

2000 NHTSA 35 mph NCAP Test Date:  12/7/99

Ty e

VEHICLE X-AXIS ACCELEROMETER PEAK DATA AND PRE-TEST LOCATIONS

. Measurements (mm) : Peak Values :

“No. Accelerometer Location X Y Z Units Max | Time Min Time -

1 [Left Rear X-Member (Pri.) 1950} -670 355] G's 1.8 1246 -49.7 38.0

2 |[Right Rear X-Member (Pri.) 1885 685 355] G's . 1.3] 121.2| -47.3 38.2

3 |Engine Top 3934| -163 815] G's 83.3] 38.4| -172.4 28.4

4 |Engine Bottom 3984 0 204] G's 44,4 36.6] -168.8 28.9

5 |Left Brake Caliper 3585 -710 325] G's | . 269 533 -97.3 42.0

6 |Right Brake Caliper 3585 710 325] G's 35.7] 47.4| -136.8 42.2

7 }Instrument Panel 3144| 0 955] G's 71.5] 69.5| -91.4 43.6

8 |Left Rear X-Member (Rednt.) 1910] -670 355 G's 1.6 123.8] -50.4 38.0
Reference Points X - From Rear Surface of Vehicle Y - Vehicle Centerline Z - Ground Plane '

3
A

13 KAR20001-04




DATA SHEET NO. 8 - HYBRID HI ATD INJURY CRITERIA AND SENSOR DATA

Test Vehicle: 2000 Subaru Legacy L AWD 4 Door Sedan NHTSA No.:" MY5500
Test Program: 2000 NHTSA 35 mph NCAP Test Date: 12/7/99
HEAD PRIMARY PEAK ACCELERATIONS
_ Driver Passenger
Location Axis| Units Max | Time Min Time Max | Time Min Time
Head CG X G's 16.7] 216.5 -56.6] 71.8 18.2] 225.0] -56.0{ 72.7
Head CG Y G's 1.6] 162.5 -98| 79.9 6.2| 218.8] -159 86.5
Head CG 2 G's 23.0] 44.2 -6.3] 102.0 256| 71.3 -7.2 112.0
Head CG Resultant | N/A| G's 579 7. G 27/
CHEST PRIMARY PEAK ACCELERATIONS

Driver Passenger
Location Axis| Units Max | Time Min Time | Max | Time ] Min Time
Chest CG X G's 4.0] 256.5 -45.5| 56.6 40| 267.5] -49.2 64.9
Chest CG Y G's 3.7 91.9 53| 479 29| 737 -7.1 68.5
Chest CG z G's 104| 424 -7.3| 1074 12.6] 83.3 -8.6 109.4
Chest CG Resultant _|N/A| G's 45.7] _56.4 49.2 64.9—

FEMUR PEAK FORCES

Driver Passenger
Location Axis| Units Max | Time | Min Time | Max | Time Min Time
Left Femur Z |Newtons] 763.1| 42.5| -2814.7| 50.4] 827.1] 44.0]|-5140.1 534
Right Fermnur Z |Newtons] 154.7| 241.9] -4983.4| 48.8] 290.1] 42.9]-6134.5 53.3

SEAT BELT SENSOR PEAK VALUES

Driver Passenger
Location Axis| Units Max | Time Min Time Max | Time Min Time
Lap Belt Force N/A [Newtons] 7397.0f 53.5 3.9 285.1] 8277.0] 53.2] -12.8 297.5
Shoulder Belt Force | N/A|Newtons] 4615.2] 72.4 -14.5] 214.3] 4918.3] 47.8 -8.8 209.4
Shoulder Belt Puliout | N/A] MM 185.2] 86.3 -6.5| 29.9] 206.6] 86.0 -6.8 304
Shoulder Belt Stretch | N/A| MM/CM] 0.000 0.0] 0.000 0.0] 0.000 0.0] 0.000 0.0
* Not Used on vehicle with pre-tensioners. ‘ '

HEAD INJURY CRITERA (HIC)

Driver Passenger
Location HIC |AvgG's T T2 HIC {AvwgGs| T T2
Head CG Primary 559.2 | 47.5 55.5 914 | 5584 | 47.5 | 60.5 96.4

CHEST CLIP (3MSEC)

Driver Passenger
Location CLIP T T? CLIP T T2
Chest CG Primary 45.1 55.5 58.5 46.3 63.9 66.9

14
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' ' DATA SHEET NO: 8.;'.(contir(1ued)
Test Vehicle: 2000 Subaru Legacy L AWD 4 Door Sedan NHTSA No.: MY5500
I Test Program: 2000 NHTSA 35 mph NCAP Test Date:  12/7/99
: R L R A I BRI
l PELVIC PEAK ACCELERATIONS
Driver Passenger
|Location Axis| Units Max | Time Min Time Max | Time Min Time
I Pelvis X G's 57 975 -71.9] 50.8 5.0 111.1] -87.2 526
Pelvis Y G's 72| 53.8 54| 420 24| 241} -10.6 47.8
I Pelvis 2 G's 3.6] 259.9 -29.71 58.0 48| 269.3] -35.3 60.6
' UPPER NECK PEAK FORCES AND MOMENTS
I Driver Passenger
Location Axis| Units Max | Time Min Time Max | Time Min Time:
1 [Neck Force X |Newtons] 578.7| 72.8| -341.0| 146.3] 804.8| 78.0] -381.7 47.8
l Neck Force Y [Newtons] 126.1] 55.6 93.7] 77.0] 254.7| 67.0f -138.0 144.6
Neck Force Z |Newtons] 1335.0] 56.6] -328.9] 254.1] 1114.0f 56.8] -436.9 269.1
' Neck Moment X N-m 6.0] 218.1 -13.4| 88.9 13.8] 90.3 -8.0 65.7
Neck Moment Y Nem 28.8|  57.6] -17.5| 268.6 58.3] 63.0f -24.1 269.3
I . [Neck Moment Z Nem 8.3] 18.9 -5.2] 232.1 21.2| 96.1 -8.9 149.5
FOOT PEAK ACCELERATIONS
I Driver Passenger .
Location Axis| Units Max | Time Min Time Max | Time Min Time
¢ Left Foot Aft X G's 11.5] 90.7 -53.8] 47.3 145 77.3}] -69.4 42.3
l Left Foot Aft Z G's 3.7] 288.9 -55.2| 418 9.0] 497} -57.7 43.2
' ‘|Left Foot Fore 2 G's 374 15.8 -73.1] 416 47.8] 49.0| -874 41.0
l Right Foot Aft X G's 28.8] 33.3 -92.9] 46.2 1991 79.5| -45.6 451
' Right Foot Aft Z G's 220 434] -111.8] 414 8.5 56.1] -46.0 45.1
Right Foot Fore Z G's 324 29.9] -206.2] 33.0 0.0 0.0 0.0 0.0
\ l " *Passenger channel failed, no data.
UPPER AND LOWER TIBIA PEAK FORCES AND MOMENTS
I Driver Passenger
Location Axis| Units Max | Time Min Time Max | Time Min Time
Left Lower Moment X Nem 16.0] 68.8 -11.6] 46.2 284 504 -9.6 42.8
I Left Lower Moment Y Nem 29.3] 827 -28.0] 43.8 346 89.1 -504 43.7
Left Lower Force Z |Newtons 67.2| 182.5] -1771.5| - 41.2] 192.6| 183.8|-1985.0 29.7
Left Upper Moment | X | Nem 95| 186 -40.8| 66.2 151 727} -30.7 47.7
I Left Upper Moment Y Nem 114.0| 46.8 -87.7] 42.8 48.0 53.3] -105.5 437
Right Lower Moment | X Nem 23.5| 42.0] -145.5] 4391 27.8 86.1] -16.6 47.7
I Right Lower Moment | Y Nem 112.2| 66.7 -33.1] 43.1 55.3] 822 -36.9 43.9
Right Lower Force Z |Newtons] 103.8] 248.5| -4659.0} 44.0} 124.5] 262.0] -1775.2 807
Right Upper Moment | X Nem  495] 43.6 -60.3] 49.9] 10.6| 272.7) -63.4 60.8
l Right Upper Moment | Y Nem 75.00 53.0] -120.1] 41.0 445 51.6] -86.8 431
' 15 KAR20001-04




DATA SHEET NO. 8...(continued)

Test Vehicle: 2000 Subaru Legacy LAWD 4 Door Sedan NHTSA No.: MY5500
Test Program: 2000 NHTSA 35 mph NCAP Test Date: 12/7/99
CHEST PEAK DISPLACEMENTS
Driver Passenger
Location Axis| Units Max | Time Min Time | Max | Time Min Time
Chest CG X MM 0.2 2.8 -29.3] 76.9 0.2 20 -26.8 77.0
HEAD REDUNDANT PEAK ACCELERATIONS
: Driver Passenger
Location Axis] Units Max | Time Min Time Max | Time Min Time
Head CG X G's 171 217.7 -56.5] 729 17.8| 225.4] -54.7 725
Head CG Y G's 2.3] 149.0 -8.8] 799 6.4| 218.0f -17.4 89.1
Head CG Z G's 20.0] 56.1 -7.5} 106.6 233] 714 -6.2 107.8
Head CG Resultant |N/A] G's "57.5] 729 59.2} 725
CHEST REDUNDANT PEAK ACCELERATIONS
Driver Passenger
- JLocation Axis] Units Max | Time Min Time Max | Time Min Time
- |Chest CG X G's 42| 256.0 -45.1] 56.4 40| 267.5| -48.3 64.9
Chest CG Y G's 3.3] 915 -6.9] 48.0 51| 737 -5.8 68.4
_|Chest CG Z-| G's 12.8] 80.9 -6.9] 106.3F 14.5] 83.3 -7.6 109.1
Chest CG Resultant |N/A] G's 456} 737 48.3] 64.9
REDUNDANT HEAD INJURY CRITERA (HIC)
Driver Passenger
Location HIC |AvgG's T T2 HIC |AvgGs| T T?
Head CG Redundant 547.3 | 47.1 55.5 914 | 539.2 | 468 | 59.5 954
REDUNDANT CHEST CLIP (3MSEC)
Driver Passenger
Location CLIP T! T? CLIP T T2
Chest CG Redundant 443 555 | 58.5 45.4 63.9 66.9
16 KAR20001-04
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DATA SHEET NO.9
SEAT BELT PERFORMANCE ASSESSMENT TEST DATA
Test Vehicle: 2000 SUBARU LEGACY L AWD 4-DOOR SEDAN  NHTSA No.: __MY5500
Test Program: 2000 NHTSA 35 MPH NCAP Test Date: __12/7/99

SEAT BELT PLACEMENT MEASUREMENTS

Measurement Description Units Driver Passenger
TCI - Dummy centerline to shoulder bolt mm 224 220
PBU -Top surface of reference to belt upper edge - mm 205 - 290
PBL - Top surface of reference to belt lower edge mm 220 220
Lap Belt tension Newtons 10 10
Shoulder Belt tension N/A Retractor | Retractor

BELT LENGTH DATA

Measurement Description Units Driver Passenger
Retractor reel to ‘D' ring _ mm 690 690
Shoulder belt length as measured on ATD mm 855 785
Lap belt length as measured on ATD mm - 780 770
Remainder of belt on reel mm 550 560
Total belt length for continuous webbing systems mm 2875 2805

SHOULDER BELT SPOOL-OFF DATA

Measurement Description Units Driver Passenger
As determined mechanically v mm 185.0 187.0
As determined electronically mm 185.2 206.6

_ BELT STRETCH DATA
Measurement Description Units Driver Passenger
Electronically from shoulder belt load cell and "D"ring | mm/cm 0.00* 0.00*
Mechanically ' mm/cm 1.00 1.00

*Not used with shoulder belt pre-tensioner systems.

17 KAR20001-04
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DATA SHEET NO. 10
SUMMARY OF FMVSS 212 DATA

Test Vehicle: 2000 SUBARU LEGACY L AWD 4-DOOR SEDAN
2000 NHTSA 35 MPH NCAP

NHTSA No.:
Test Date:

MYS5500
12/7/99

Test Program:

Windshield Mounting Details: _
Windshield glass is secured to the vehicle frame with a rubber type adhesive. There is no molding
that covers the windshield periphery at any point.

The standard requires that the post test retention measurement be a minimum of 75 percent of the
pretest total periphery measurement for vehicles not equipped with occupant passive restraints and
50 percent for each side of the windshield for vehicles which are equipped with occupant passive
restraints.

Temperature of windshield molding during test: 211 _°C

WINDSHIELD PERIPHERY MEASUREMENTS

Measurement Pre-Test (mm) | Post-Test (mm) | % of Retention
Left Side 2088.5 2088.5 100
.2088.5 2088.5 2088.5 100
Total 4177.0 4177.0 100
E: A
| /L.
4 ;
/ < 8 -
Zero Point
FRONT VIEW OF WINDSHIELD
WINDSHIELD DIMENSIONS
ltem | Units | Segment Length | Molding Width
A mm 1147 18
B mm 1516 4
C mm 757 20
18
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DATA SHEET NO. 11
WINDSHIELD ZONE INTRUSION FMVSS 219 (PARTIAL) DATA

Test Vehicle: 2000 SUBARU LEGACY:L AWD 4-DOOR SEDAN NHTSA No.: __MY5500
Test Program: 2000 NHTSA 35 MPH NCAP Test Date: __12/7/99

WINDSHIELD AND
< A PROTECTED ZONE
S :Y ltem | Units | Value ¢
] T A mm 1147 -
E I F
b X —\ B mm 400
R Y ) / | c | mm| 1516
Lower Edge of Protected Zone D mm 757
/ | c , E | mm]| 473
Zero Poi
ero Pomnt FRONT VIEW OF WINDSHIELD F mm 785
AREA OF PROTECTED ZONE FAILURES
A. Provide coordinates of the area that the protected zone was penetrated more than
0.25 in. by a vehicle component other than one that is normally in contact with the,
windshield. :
%
X Y
N/A N/A
N/A N/A
N/A N/A
N/A N/A
B. Provide coordinates of the area beneath the protected zone that the inner surface of
the windshield was penetrated by a vehicle component.
X Y
N/A N/A
N/A N/A
N/A N/A
N/A N/A
19 KAR20001-04




N DATA SHEET NO. 12
FMVSS 301 FUEL SYSTEM INTEGRITY POST IMPACT DATA

Test Vehicle: 2000 SUBARU LEGACY L AWD 4-DOOR SEDAN NHTSA No.:
Test Program: 2000 NHTSA 35 MPH NCAP Test Date:

Test Time: _1:02 PM Temperature at Time of Impact;___156.5 °C
STODDARD SOLVENT SPILLAGE MEASUREMENT

A. From impact until vehicle métion ceases: _00 oz
(Maximum Allowable = 1 ounce)

B. For the 5 minute period after motion ceases: @~ _ 0.0 oz
(Maximum Allowable = 5 ounces)

C. For the following 25 minutes: - 00 oz

(Maximum Allowable = 1 oz./minute)
D. Spillage Details: No leakage occurred

20
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 DATA SHEET NO. 13
FMVSS 301 STATIC ROLLOVER DATA SHEET

Test Vehicle: 2000 SUBARU LEGACY L AWD 4-DOOR SEDAN NHTSA No.: _MY5500 _
Test Program: _ 2000 NHTSA 35 MPH NCAP Test Date: __12/7/99

. REEEmaEw N
REAR BUMPER

T

0°TO 90° 90°TO 180°

Filler Cap

e g
rs,

180° TO 270° 270°TO 360°

The specified fixture rollover rate for each 90° of rotation is 60 to 120 seconds.
The paosition hold time at each position is 300 seconds (minimum).
3. Details of Stoddard Solvent spillage locations:

No solvent leakage occurred during static rollover testing.

TEST 1 Rotation | Hold Time | Spillage
PHASE .| Time (sec.) (sec.) (oz.)
0° TO 90° -80 300 0.0
90° TO 180° 82 - 300 0.0
180° TO 270° 79 300 0.0
i 270° TO 360° 82 300 0.0
21 - KAR20001-04




DATA SHEET NO. 14
VEHICLE MEASUREMENTS

Test Vehicle: 2000 SUBARU LEGACY L AWD 4-DOOR SEDAN NHTSA No.: __MY5500

Test Program: 2000 NHTSA 35 MPH NCAP Test Date: ___12/7/99

No. | Measurement Description Units | Pre-Test | Post-Test | Difference
1 Total length of vehicle at centerline mm 4676 4344 -332
2 RSOV to front of engine mm 4191 3823 -368
3 RSOV fto firewall centerline mm 3524 3476 48
4 RSOV to leading edge of right door mm 3200 3200 0
5 RSOV to leading edge of left door mm 3200 3203 3
6 RSOV to lower leading edge of right door | mm 3192 3198 6
7 RSOV to lower leading edge of left door mm 3195 3204 9
8 RSOV to upper trailing edge of right door | mm 2176 2180 4
9 RSOV to upper trailing edge of left door mm 2180 2179 -1

10 | RSOV to lower trailing edge of right door | mm 2168 2177 9
11 RSOV to lower trailing edge of left door mm 2167 2175 8
12 | RSOV to bottom of right ‘A’ pillar mm 3189 3210 21
13 | RSOV to bottom of left ‘A’ pillar mm 3189 3218 29
14 | RSOV to firewall on right side mm 3551 3500 -51
15 | RSOV to firewall of left side mm 3548 3455 -03
16 | RSOV to steering column mm 2748 2729 -19
17 | Center of steering column to left ‘A’ pillar | mm 386 410 24
18 | Center of steering column to headlining mm 455 420 -35
19 | RSOV toright side of front bumper mm 4374 4110 -264
20 | RSOV to left side of front bumper mm 4356 4149 -207
21 Length of engine block mm 370 370 0
RD | RSOV toright side of dash panel mm 2045 2950 5
CD | RSOV to center of dash panel : mm 2943 2875 -68
LD | RSOV to left side of dash panel mm 2951 2935 -16
22 KAR20001-04




CENTER OF
STEERNG
COLUMN

COSFFRRET T e Tt AN E BT

LENGT OF
ENGINE BLOCK

N

RN7
10 'A' POST

. X14,15

-\ x16 :
10 STEERING COLUMN

23
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DATA SHEET NO. 15 l
CAMERA LOCATIONS
| i
Test Vehicle: 2000 SUBARU LEGACY L AWD 4-DOOR SEDAN NHTSA No.: __MY5500
Test Program: 2000 NHTSA 35 MPH NCAP Test Date: __ 12/7/99 l
No| Camera View Location (mm) Angle Film 1) ons Speed I
X | v | z | ©ea)| Foe | mm) | (os)
Right Side, Real Time | 3454 | 10973 1245 0 1651 Zoom| 24 l
2 | Left Side, No. 1 2000 | 8040 | 1285 1 7900 12 | 1010
3A| Left Side No. 2 1450 | 8860 | 1700 5 7950 35 | 1000 '
3B| Left Side No. 3A 1500 | 10980 1420 2 8070 50 | 1060 '
4 | Left Side No. 3B 7950 | 8350 | 2935 9 11300 80 980
Left Side, No. 4 1850 | 8450 | 3200 19 8020 19 | 1020 l
Left Side, No. 5 1800 | 8190 | 2855 15 8200 19 | 1020
7 | Right Side, No. 1 2100 | 8300 | 1035 1 7750 13 | 1000 '
8A| Right Side, No. 2A 1800 | 10500 | 1690 2 7950 35 | 1020
8B| Right Side, No. 2B 1700 | 9300 | 1380 0 10000 50 620 .
9 | Right Side, No. 3 8450 | 7900 | 2955 11 10100 80 920
10| Right Side, No. 4 2450 0 1185 5 7430 24 | 1000 '
11] Overhead Overall 350 | 345 | 5486 90 N/A 13 | 1000
12| Front View, Driver | 440 | 350 | 2900 40 N/A 13 | 1010 '
13| Front View, Passenger 440 0 2880 47 N/A 13 1000
14| Pit Camera, Engine 750 0 -1500 90 N/A 13 540 I
15| Pit Camera, Fuel Tank | 4450 | 270 | -1730| 48 N/A 19 900
16| Onboard, Driver | 3480 | 330 | 1130 5 1230 13 | 1040 l
17| Onboard, Passenger - | 3480 | 270 | 1130 5 1270 13 820
X - Barrier Face Y - Monorail Centerline  Z - Ground l
i
i
i
24 ' KAR20001-04 ’
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DATA SHEET NO. 16
' PHOTOGRAPHIC REFERENCE TARGET LOCATIONS

Test Vehicle: 2000 SUBARU LEGACY-L AWD 4-DOOR SEDAN ~ NHTSA No.:
Test Program: 2000 NHTSA 35 MPH NCAP . Test Date:

All Dimensions

inmm

ltem Value

MY5500
12/7/99

A 394
865
2317
610

1762
153.6
1735
1135
1413
891

IT|lOIM|M|OIO|m

891

1485
1120
1481
892
892
1415

OlUv|o|Z|=Z|r| X~

25
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DATA SHEET NO. 17
VEHICLE INTRUSION MEASUREMENTS

Test Vehicle: 2000 SUBARU LEGACY L AWD 4-DOOR SEDAN NHTSA No.: __MY5500

Test Program: 2000 NHTSA 35 MPH NCAP Test Date: 12/7/99
_ DOOR OPENING WIDTH

Item Description Units | Pre-Test | Post-Test | Difference
A Left Side Upper mm 965 963 -2
B -Left Side Lower mm 920 917 -3
D Right Side Upper mm 969 964 -5
E Right Side Lower mm 928 915 -13

WHEELBASE MEASUREMENTS

Item- | Description Units | Pre-Test | Post-Test | Difference
C Left Side Wheel base mm 2650 2630 -20
F Right Side Wheel base mm 2650 2595 -55

26 KAR20001-04
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DATA SHEET NO. 17...(CONTINUED)
VEHICLE INTRUSION MEASUREMENTS

Test Vehicle: 2000 SUBARU LEGACY L AWD 4-DOOR SEDAN NHTSA No.: __MY5500
Test Program: 2000 NHTSA 35 MPH NCAP Test Date: ___12/7/99

DRIVER COMPARTMENT INTRUSION

Item Description Units | Pre-Test | Post-Test | Difference g
AB Door Opening (Inside window jam) mm 965 963 -2 ¢
CX Left Knee Bolster to X mm 283 257 -26 :
DX Right Knee Bolster to X mm | 289 255 -34 u
EX Brake Pedal to X mm 550 449 -101 s
FX Foot Rest to X mm | 580 519 -61
GX Center of Steering Wheel Hub to X mm 55 20 -35
- X = Left Front Seat Outboard Anchor Bolt Head ;
¢
A
> AB » ¢
' ) =
B %
' —» — GX
< EX »
— CX —»
4; DX —»
DRIVER COMPARTMENT
27 KAR20001-04




DATA SHEET NO. 17...(CONTINUED)
VEHICLE INTRUSION MEASUREMENTS

Test Vehicle: 2000 SUBARU LEGACY L AWD 4-DOOR SEDAN NHTSA No.: __MY5500

Test Program: 2000 NHTSA 35 MPH NCAP Test Date: __12/7/99
Measurement reference point for X and Z axis
$ $ $ | is the forward outboard seat mounting bolt.
@ @ Q 2 Columns A through D are evenly spaced.
@ @ @ Q 3 Rows 1 and 2 are on the toe kick portion of the
floor pan. Rows 3, 4, and 5 are located on the
@ @ <> $ 4 most level portion of the floor pan.
$ & & & s
Row 3 will be at the intersection of the toe kick
A B C D and the level sections of the floor pan.
. DRIVER FLOOR PAN X-AXIS . o
Pre-Test Post-Test Difference
| A B C D A B C D A B C D
1| NA | 692 | 690 | NNA| NNA | 618 | 630 | NNA | NJA | -74 | -60 | N/A
21 NA | 591 | 58 | 588 | N/A | 653 | 560 | 548 | NJA | -38 | -29 | 40
3] 494 | 490 | 485 | 485 | 489 | 478 | 482 | 463 -5 -12 -3 -22
41391 | 390 | 386 | 386 | 385 | 380 | 377 | 373 -6 -10 -9 -13
5] 200 | 288 | 285 | 285 | 283 | 278 | 275 | 273 -7 10 | 10 | 12
DRIVER FLOOR PAN Z-AXIS
Pre-Test Post-Test Difference
A B C D A B C D A B C D
1] NA | 70 74 | NA| NA | 46 45 | NNA'} 15 24 | 29 | N/A
21 NA| 20 | -23 | -2 |-NA | 19 | 25 | -21 15 |- 1 -2 1
3| 6071 50| 57| 60 | 68 | -75 | -81 -71 -8 25 | -24 | -11
41 -55| 65| 65 | -50 | 61 { -75 | -81 -60 -6 -10 | 16 | -10
5| 65| 65| 65| 60 | -72 | 68 | -81 74| 7| 3 -16 | -14

28 : KAR20001-04
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DATA SHEET NO. 17...(CONTINUED)
VEHICLE INTRUS!ON MEASUREMENTS

Test Vehicle: 2000 SUBARU LEGACY:L-AWD 4-DOOR SEDAN NHTSA No.: __MYS5500

29 KAR20001-04

l Test Program: 2000 NHTSA 35 MPH NCAP Test Date: 1217199
I ‘ Measurement reference point for X and Z axis is
l the forward outboard seat mounting bolt. @ G @ 1
| | Columns A through D are evenly spaced. @ @ {} 2
l Rows 1 and 2 are on the toe kick portion of the Q Q @ G 3
l floor pan. Rows 3, 4, and 5 are located on the
most level portion of the floor pan. @ 0 @ <> 4
i | $ & & & s
Row 3 will be at the intersection of the toe kick :
' , and the level sections of the floor pan. : A B C D
' PASSENGER FLOOR PAN X-AXIS
_ l Pre-Test Post-Test Difference
‘, ' A B C D A B C D A B C D
l 11593 | 596 | 596 | N/A | 660 | 636 | 628 | N/A 67 40 32 N/A
2| 498 | 496 | 496 | N/A | 490 | 486 | 480 | N/A -8 -10 | 16 | NA
l 31393 | 394 | 396 | 529 | 387 | 391 | 390 | 391 -6 -3 -6 | -138
4] 203 | 294 | 294 | 429 | 287 | 292 | 289 | 2893 6 -2 5 | -136
l 51 191 | 192 | 191 | 330 | 187 | 190 | 187 | 193 -4 -2 4 | 137
l PASSENGER FLOOR PAN Z-AXIS
Pre-Test Post-Test Difference
' A B C D | A B C D A B C D
1 65 60 70 N/A | 85 82 80 N/A 20 22 | 10 | NA
l 2} -70 | -50 | 40| N'A_| -60 | 48 | 50 | N/A_} 10 2 -10 | N/A
. 3| 62 | -63 65 | 83| 68 | 65| 63 | -62 -6 -2 2 21
I 41 -65 | -65 67 | -78 68 | 65 | 65 | -65 -3 0 2 13
5} 65| -65 65 | -77 -67 | -67 | 63 62| -2 -2 2 15




DATA SHEET NO. 18
FIXED BARRIER TYPE

Test Vehicle: 2000 SUBARU LE'GACY L AWD 4-DOOR SEDAN NHTSA No.: _ MY5500
Test Program; 2000 NHTSA 35 MPH NCAP Test Date: __12/7/99

36 Load Cell Rigid Barrier (NHTSA Standard)
Load Cell Locations on Fixed Barrier

Centerline ~—»

l< 2108 mm —"

3
)
Plywood Face on Steel Frame: }
| 57 mm
| .
|
% Dt | D2 | D3 | D4 l]|5 D6 | D7 | D8 | D9
1
c1|c2|ca|ca|cs|celcr|cs|co
984 mm E
Bt | B2 | B3 |B4|B5|B6|B7|B8| B9
]
Al | A2 | A3 | A4 | A5 | AB | A7 | AB | A9
A\ 4 1
+ \_Ground Surface
66 mm -
Group 4 Group 5 Group 6
C1-D3 C4-D6 C7-D9
Group 1 Group 2 Group 3
A1-B3 A4 -B6 A7 -B9

6 Groups of 6 Load Cells Each

The Data is presented in Appendix C with the following requirements:
1.) . Data from 36 individual load cells

2) Sum data from 6 groupings shown above (6 cells/group)

3) Total or sum of all 36 individual load cells |

4.) Sum of all 36 individual load cells vs. vehicle dynamic crush

2
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DATA SHEET NO. 19
ACCIDENT INVESTIGATION DATA

Test Vehicle: 2000 Subaru Legacy L AWD NHTSA No.:  MY5500
Test Program: . 2000 NHTSA 35 MPH NCAP - Test Date: __12/7/99
VEHICLE INFORMATION '

VIN: 4S3BE6359Y6206608 Wheel base (mm): 2650 -
Vehicle Size Category: 4-Door Sedan Test Weight (kg): 1676
ACCELEROMETER DATA »
Accelerometer Location: Left rear floor pan

Cal. Procedure/Interval: 6 months / drop test
Integration Algorithm: NHTSA Standard Linearity: Good
Impact Velocity (km/h): 56.75 .
Velocity Change (km/h): 66.27 Time of Separation (msec): 68.9 -

CRUSH PROFILE

Collision Deformation Classification: 12FDEW6 = Midpoint of Damage: Vehicle Centerline *

Damage Region Length (mm): 1542 Impact Mode: Full Frontal
No. Measurement Description Units Pre-Test | Post-Test| Difference’
C1 Crush zone 1 at left side mm 320 527 -207
C2. Crush zone 2 on left side mm 53 366 -313
C3 | Crush zone 3 on left side mm 5 357 -352
C4 Crush zone 4 on right side mm 5 369 -364
Cc5 Crush zone 5 on right side mm 55 375 -320
C6 Crush zone 6 at right side mm 320 584 -264
:
0 L TN
100 - .
e 2001 \\
E 300 <
g 400 1 — \\\ .
&) 500 ¢ \
600
700 1 , , -
2 3 4 5 6
Location

R EE N BN G O G T G B BN G R O B N an .
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Figure
A1

A2

A-3
A-4
A5
A6
A7
A-8
A-9
A-10
A-11
A-12
A-13
A-14

A-15.

A-16
A-17
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A-20

A-21
A-22
A-23
A-24
A-25
A-26
A-27

- A-28
- A-29

A-30
A-31
A-32

LIST OF PHOTOGRAPHS

Right Front as Received

- Left Rear as Received

Vehicle Certification Label

~ Vehicle Tire Placard
Pre-test Front View

Post-test Front View

Pre-test Left Side View

Post-test Left Side View

Pre-test Right Side View

Post-test Right Side View

Pre-test Right 'Front View

Post-test Right Front View

Pre-test Left Rear View

Post-test Left Rear View

Pre-test Windshield

Post-test Windshield

Pre-test Engine Compartment

Post-test Engine Compartment

Pre-test Fuel Cap

Post-test Fuel Cap

Pre-test Front Underside

Post-test ‘Froht Underside

Pre-test Rear Underside

Post-test Rear Underside.- _
Pre-test Driver Dummy (Frbnt View)
Post-test Driver Dummy (Front View)
Pre-test Driver Dummy (Through Window) .
Post-test Driver Dummy (Through Window)
Pre-test Driver Dummy (Door Open)
Post-test Driver Dummy (Door Open)
Pre-test Driver Dummy (90° To Vehicle)

* Post-test Driver Dummy (90° to Vehicle)
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~A-35 -
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- A-40

A-41
A-42
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- A-52
A-53
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“A-55
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A-57

- LIST OF PHOTOGRAPHS...(Continued)

Pre-test Drivef Dummy Feet

Post-test Driver Dummy Feet and Knee Contact
Pre-test Driver Side Knee Bolster
Post-test Driver Side Knee Bolster

_Pre-test Driver Side Floor pan
- Post-test Driver Side Floor pan

Post-test Driver Head |
Post-test Driver Dummy Contact

Pre-test Passenger Dummy. (Front View)

- Post-test Passenger Dummy (Front View)

Pre-test Passenger Dummy (Through Window)
Post-test Passenger Dummy (Through Window)

* Pre-test Pa‘sse_nger‘ Dummy (Door Open)
- Post-test Passenger Dummy (Door Open)

Pre-test Passenger Dummy (90° to Vehicle)
Post-test Passenger- Dummy (90° to Vehicle)

Pre-test Passenger Dummy Feet

| Post-test Driver Passenger Feet and Contact Point

Pre-test Passenger Side Floor Pan

Post-test P_aSsenéer Side F]oor Pan

- Pre-test Passenger Side Knee Bolster

Post-test Passenger Side Knee Bolster and Dummy Contact
Post-test Passenger Head

" Post-test Passenger Dummy Contact

Vehicle on Rollover Device
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FIGURE A-1. RIGHT FRONT AS RECEIVED
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FIGURE A-2. LEFT REAR AS RECEIVED

A-2

KAR20001-04



FIGURE A-3. VEHICLE CERTIFICATION LABEL
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FIGURE A-4. VEHICLE TIRE PLACARD
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FIGURE A-5. PRETEST FRONT VIEW
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FIGURE A-6, POST TEST FRONT VIEW
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FIGURE A-7. PRETEST LEFT SIDE VIEW
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FIGURE A-8, POST TEST LEFT SIDE VIEW
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FIGURE A-9. PRETEST RIGHT SIDE VIEW
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FIGURE A-10. POST TEST RIGHT SIDE VIEW
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FIGURE A-11. PRETEST RIGHT FRONT VIEW
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FIGURE A-12. POST TEST RIGHT FRONT VIEW
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FIGURE A-13. PRETEST LEFT REAR VIEW
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FIGURE A-14. POST TEST LEFT REAR VIEW

A-14
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FIGURE A-15. PRETEST WINDSHIELD
A-15 KAR20001-04
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FIGURE A-16. POST TEST WINDSHIELD
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FIGURE A-17. PRETEST ENGINE COMPARTMENT
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FIGURE A-18. POST TEST ENGINE COMPARTMENT
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FIGURE A-19. PRETEST FUEL CAP
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FIGURE A-20. POST TEST FUEL CAP
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FIGURE A-21. PRETEST FRONT UNDERSIDE

A-21 KAR20001-04



FIGURE A-22. POST TEST FRONT UNDERSIDE
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FIGURE A-23. PRETEST REAR UNDERSIDE
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FIGURE A-24. POST TEST REAR UNDERSIDE
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FIGURE A-25. PRETEST DRIVER DUMMY (FRONT VIEW)
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FIGURE A-26. POST TEST DRIVER DUMMY (FRONT VIEW)

A-26 KAR20001-04



FIGURE A-27. PRETEST DRIVER DUMMY (THRU WINDOW)

A-2T
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FIGURE A-28. POST TEST DRIVER DUMMY (THRU WINDOW)
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FIGURE A-29, PRETEST DRIVER DUMMY (DOOR OPEN)

A-29 KAR20001-04




FIGURE A-30, POST TEST DRIVER DUMMY (DOOR OPEN)
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FIGURE A-31. PRETEST DRIVER DUMMY (90°* TO VEHICLE)
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FIGURE A-32. POST TEST DRIVER DUMMY (90°* TO VEHICLE)
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FIGURE A-33. PRETEST DRIVER DUMMY FEET
A-33 KAR20001-04



FIGURE A-34. POST TEST DRIVER DUMMY FEET AND KNEE CONTACT
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FIGURE A-35. PRE TEST DRIVER KNEE BOLSTER
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FIGURE A-36. POST TEST DRIVER KNEE BOLSTER

A-36 KAR20001-04



FIGURE A-37. PRE TEST DRIVER SIDE FLOOR PAN
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FIGURE A-38. POST TEST DRIVER SIDE FLOOR PAN
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FIGURE A-39. POST TEST DRIVER HEAD
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FIGURE A-40. POST TEST DRIVER DUMMY CONTACT
A-40 KAR20001-04




FIGURE A-41. PRE TEST PASSENGER DUMMY (FRONT VIEW)

A-41 KAR20001-04




FIGURE A-42. POST TEST PASSENGER DUMMY (FRONT VIEW)
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FIGURE A-43, PRE TEST PASSENGER DUMMY (THRU WINDOW)
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FIGURE A-44. POST TEST PASSENGER DUMMY (THRU WINDOW)
A-44 KAR20001-04



FIGURE A-45, PRE TEST PASSENGER DUMMY (DOOR OPEN)
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FIGURE A-46. POST TEST PASSENGER DUMMY (DOOR OPEN)
A-46 KAR20001-04



FIGURE A-47. PRE TEST PASSENGER DUMMY (90* TO VEHICLE)
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FIGURE A-48. POST TEST PASSENGER DUMMY (80° TO VEHICLE)
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FIGURE A-49. PRE TEST PASSENGER DUMMY FEET
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FIGURE A-50. POST TEST PASSENGER DUMMY FEET AND CONTACT POINT
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FIGURE A-51. PRETEST PASSENGER SIDE FLOOR PAN
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FIGURE A-52. POST TEST PASSENGER SIDE FLOOR PAN
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FIGURE A-53. PRE TEST PASSENGER SIDE KNEE BOLSTER
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FIGURE A-54. POST TEST PASSENGER SIDE KNEE BOLSTER AND DUMMY CONTACT
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FIGURE A-55. POST TEST PASSENGER HEAD
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FIGURE A-56. POST TEST PASSENGER DUMMY CONTACT
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FIGURE A-57. VEHICLE ON ROLLOVER
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FIGURE A-58. VEHICLE DURING IMPACT

A-58 KAR20001-04




APPENDIX B

DUMMY AND VEHICLE RESPONSE DATA TRACES
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Data Plot

-B-1
- B-2

B-3
B-4
B-5
B-6
B-7
B-8
B-9
B-10
B-11
B-12

. B-13

B-14
B-15
B-16
B-17
B-18
B-19
B-20
B-21
B-22
B-23
B-24
B-25
B-26
B-27
B-28
B-29
B-30
B-31
B-32
B-33

LIST OF DATA PLOTS

.- Driver Head Primary X

Driver Head Primary X Velocity
Driver Head Primary X Displacement
Driver Head Primary Y

Driver Head Primary Z

Driver Head Resultant Primary
Driver Head Redundant X

Driver Head Redundant X Velocity
Driver Head Redundant X Displacement
Driver Head Redundant Y

Driver Head Redundant Z

Driver Head Resultant Redundant
Driver Neck Force X

Driver Neck Force Y

Driver Neck Force Z

Driver Neck Force Resultant

Driver Neck Moment X

Driver Neck Moment Y

Driver Neck Moment Z

Driver Neck Moment Resultant
Driver Chest Primary X

Driver Chest Primary X Velocity
Driver Chest Primary X Displacement
Driver Chest Primary Y

Driver Chest Primary Z

Driver Chest Primary Resultant
Driver Chest Redundant X

Driver Chest Redundant X Velocity
Driver Chest Redundant X Displacement
Driver Chest Redundant Y

Driver Chest Redundant Z

Driver Chest Redundant Resultant
Driver Chest Displacement X
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B-4

B-6

B-7

B-8

B-9
B-10
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B-32
B-33

KAR20001-04




Data Plot
'B-34
B-35
B-36
B-37
B-38
B-39
B-40
B-41
B-42
B-43
B-44
B-45
B-46
B-47
B-48
B-49
B-50
B-51
B-52
B-53
B-54
B-55
B-56
B-57
B-58
B-59
B-60
B-61

LIST OF DATA PLOTS...(Continued)

Driver Pelvis X

Driver Pelvis X Velocity

Driver Pelvis X Displacement
Driver Pelvis Y

Driver Pelvis Z

Driver Pelvis Resultant

Driver Left Femur Force

Driver Right Femur Force

Driver Left Upper Tibia Moment X
Driver Left Upper Tibia Moment Y
Driver Right Upper Tibia Moment X
Driver Right Upper Tibia Moment Y

 Driver Left Lower Tibia Moment X

Driver Left Lower Tibia Moment Y
Driver Left Lower Tibia Force Z
Driver Right Lower Tibia Moment X
Driver Right Lower Tibia Moment Y
Driver Right Lower Tibia Force Z
Driver Left Foot Aft X

Driver Left Foot Aft Z

Driver Left Foot Fore Z

Driver Right Foot Aft X -

Driver Right Foot Aft Z

Driver Right Foot Fore Z

Driver Lap Belt Force

Driver Shoulder Belt Force

Driver Shoulder Belt Pullout

Driver Shoulder Belt Elongation
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B-39
B-40
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B-42
B-43
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Data Plot

- B-62

B-63

. B-64

B-65
B-66
B-67
B-68
B-69
B-70
B-71
B-72
B-73
B-74
B-75
B-76
B-77
B-78
B-79
B-80
B-81
B-82
B-83
B-84
B-85

- B-86

B-87
B-88
B-89
B-90-
B-91
B-92
B-93 -
B-94

LIST OF DATA PLOTS...(Continued)

Passenger Head Primary X

Passenger Head Primary X Velocity
Passenger Head Primary X Displacement
Passenger Head Primary Y

Passenger Head Primary Z

Passenger Head Resultant Primary
Passenger Head Redundant X
Passenger Head Redundant X Velocity
Passenger Head Redundant X Displacement
Passenger Head Redundant Y
Passenger Head Redundant Z

Passenger Head Resultant Redundant
Passenger Neck Force X

Passenger Neck Force Y

Passenger Neck Force Z

Passenger Neck Force Resultant
Passenger Neck Moment X

Passenger Neck Moment Y

Passenger Neck Moment Z

Passenger Neck Moment Resultant
Passenger Chest Primary X

Passenger Chest Primary X Velocity
Passenger Chest Primary X Displécement
Passenger Chest Primary Y

Passenger Chest Primary Z

Passenger Chest Primary Resultant
Passenger Chest Redundant X
Passenger Chest Redundant X Velocity
Passenger Chest Redundant X Displacement
Passenger-Chest Redundant Y ‘
Passenger Chest Redundant Z
Passenger Chest Redundant Resultant
Passenger Chest Displacement X »
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LIST OF DATA PLOTS...(Continued)

Data Plot
B-95 Passenger Pelvis X

- B-96 Passenger Pelvis X Velocity
B-97 Passenger Pelvis X Displacement i
B-98 Passenger Pelvis Y |
B-99 Passenger Pelvis Z
B-100 Passenger Pelvis Resultant
B-101 Passenger Left Femur Force
B-102 Passenger Right Femur Force
B-103 Passenger Left Upper Tibia Moment X
B-104 - Passenger Left Upper Tibia Moment Y
B-105 Passenger Right Upper Tibia Moment X
B-106 Passenger Right Upper Tibia Moment Y
B-107 Passenger Left Lower Tibia Moment X
B-108 Passenger Left Lower Tibia Moment Y :
B-109 Passenger Left Lower Tibia Force Z .
B-110 Passenger Right Lower Tibia Moment X '
B-111 Passenger Right Lower Tibia Moment Y ;
B-112 Passenger Right Lower Tibia Force Z J
B-113 Passenger Left Foot Aft X ‘
B-114 Passenger Left Foot Aft Z ' ,
B-115 Passenger Left Foot Fore Z
B-116 Passenger Right Foot Aft X
B-117 Passenger Right Foot Aft Z
B-118 Passenger Right Foot Fore Z
B-119 Passenger Lap Belt Force
B-120 Passenger Shoulder Belt Force
B-121 Passenger Shoulder Belt Puliout :

B-122 Passenger Shoulder Belt Elongation j
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Data Plot

-B-123
- B-124

B-125
B-126
B-127
B-128
B-129
B-130
B-131
B-132
B-133
B-134
B-135
B-136
B-137
B-138
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B-141
B-142

B-143

B-144
B-145
B-146

LIST OF DATA PLOTS...(Continued)

Vehicle Left Rear Primary

Vehicle Left Rear Primary Velocity
Vehicle Left Rear Primary Displacement
Vehicle Right Rear Primary -

Vehicle Right Rear Primary Velocity
Vehicle Right Rear Primary Displacement
Vehicle Engine Top

Vehicle Engine Top Velocity

Vehicle Engine Top Displacement
Vehicle Engine Bottom

Vehicle Engine Bottom Velocity

Vehicle Engine Bottom Displacement
Vehicle Left Brake Caliper

Vehicle Left Brake Caliper Velocity
Vehicle Left Brake Caliper Displacement
Vehicle Right Brake Caliper

Vehicle Right Brake Caliper Velocity
Vehicle Right Brake Caliper Displacement
Vehicle Instrument Panel

Vehicle Instrument Panel Velocity
Vehicle Instrument Panel Displacement
Vehicle Left Rear Redundant

Vehicle Left Rear Redundant Velocity
Vehicle Left Rear Redundant Displacement
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LOAD CELL BARRIER INFORMATION

KAR20001-04



—— <
burrovibuz 660-114 :19quInN aand <
4 66/L/1Z1 158 Jo e1eQ Q
8 VI e g

= 09 :sse| Jayid 3vs 3]
SpUodaSIIN €% 18 9Z80L-  :onjeA wnwiuly g

uepag 100Q ¥ QMY 1 4oeba nieqns 000z :9[0IYaA 158 L Spuooaslili~ 9'ZG 18 2 96GZ  :enjeA wnwixep

00SSAW 7ON  dVON ydw G¢ YSLHN 0002 ‘weiboid 158 ZV @o104 Jalleg :uonduosaq aand

SPUCOSSIII - L

00¢ Sz 0SZ T4 002 G/L 0St ord} 001 G/ 0S <14 0 Sz-
,\ - 0009-

50N TS FO U [ R y‘\wl RN ocoNn

< em—— -+ 0002

SUOJMBN

0009

- 00001

- 00021

000v1




uepes 100Q ¥ AMY 1 Aoeba nieans 0002

00SSAW “ON  dVON ydw G€ YS1HN 0002

‘9IOIUBA IS8 |
:wesboid 1se)

00114
66/L/Z)

SpUO3aSI(iIN

e

0°0cst-

SpUooBSH|IN

e

£'60561

€V 90404 Ialiieg

Jaquinn anng
:Jsa} jo ayeq
'SSef) J9)i4 VS
:aneA wnunuiy
:anjeA wnwixew

:uondussag aang

oo¢

Sle 0S¢ T4 00¢ Gl

SPUOOBSIIN - SWI L

0S1 Gcl 004

Sl 0g

G¢

s

— |1 000§

- 00001

- 00061

- 0000¢

I 00052

- 0000€

- oooge

- 0000%

000s¥

SUOYMON

KAR20001-04

C-2




o4 dequunp amind M
TeelLlTL 19 40 8jeQ W
T 09 isseip soid AvS S
SPUOOASIIN__ 8'8E 1B VES6Z-  ONjeA wnwiuiy S

uepas 100Q ¥ MV 1 Aoebe nieqns 000z :O[0IYaA 1591 SPUOJBSHIIN_ 99L 1B 2'6/GF  :SNjEA winuixew

00SSAW “ON  dVON 4dw GE VSIHN 0002 ‘wesBoud 158 vV 80104 18Leg :uonduosag amng

SPUODASIIA - S|

00€ 612 052 6ze 00Z GlL oSl Gzl 001 G/ 0S Gz 0 6z-
- : - L : 0009-

000t-

C-3

-~ | 0002

SUOMON

T 0009

- 00001

- 00021

000vL




[ Burwoowibus Z0I-14  Jaquiny sAin 3
I ¥ 66/2/2L ~ 3seLjoeleq =
] J o
P d \ 08 ssepuendavs O
spucossiiN__ 202 18 LZZ5l-  :enjeA wnwiuiy S
UEPSS 1000 ¥ AMV 1 A0eba NIegns 0002 9[01yBA IS3L SpUCOSSIIN_ ZEE 1 L '7ge8  ienjeA wnwixep
00SSAN :ON  dVON YdW € VSLHN 0002 ‘weiBoid 1591 Gy 9010 Jalieg :uoydiosag aAInY
SPUODBSI|I - B |
00¢ S - 0sZ ST 00 SZl oSl szl 00l s2 05 sz 0 sez-
. —— 0009-
. . — e e SR SRR >

/ _, Al
— / o i o

\ >

\ @

. C 2

S | -~ - fooor §

/2]

AN
p
) ! - 0008
-~ -+ 0000}

- 00021

000v1




viyowIbuy _sos
‘B i V_ % 66/L/Z1
> 09
spuodasiiiiiny  8'8¢ ¥ 1Z8cl-
uepas 400 ¥ QMY 1 AdeDe nueqns 0002 O0IYBA 1591 SPUuodasIiiN 6'2¢ 18 G9VES

ﬂonE:z m.E:Q
1s8] jo ajeq
sse|) 94 Avs
:BnjeA wnwiuy

:anjeA wnunxep

00SSA ION  dVON Ydw G¢ YSIHN 0002 ‘weiboid 3so 1 9y @204 Jolieqg

:uonduosag anng

SPUODASI|IA - SWIL

00€ Sle 0Ge gZe 00¢ GLL 0sL S¢l 001 S. 0S 114

0009-

f‘li;!x/i A .ﬂ R

- 0001~

SUOIMBN

- | 0009

0008

L 00001

- 00021

000%)

KAR20001-04




_ bureouvrbuz voL-1d JaquinN aang
o 66/L1C1 1s9] jJo 9jeq
09 sse|D 24 Ivs
spuodasyii 0 1B 986" :anfeA WnWILIA
uepag Jood ¥ GMYV 14oebaT nieqng 000z ‘921N 1591 spuodasyiN G/ZL 1B (099€6)  ONEA wnwixep
00SSAW “'ON  dVON ydw € YS1HN 0002 :wedsbouid s8] 1V 99104 191118Q :uondposag saND
SPUODASIIIA - SWi]
00¢ Gl¢ 05¢ gec 00¢ Gl} 0S5t 1A 001 75 0S 74 0 | TA
. 0006-
- - /N
\(\//(\/!\/ \
\/ [
- S [ A SRS A | \ 0006
B - e - e 10000k
e - - e =1 000G}
pd
[}
2
- 00002 S
n
- 00062
- 0000€
'+ 0005€
L 0000

000St

KAR20001-04

C-6




- - . o o <
burvoourbuz S0L-4 -eqUINN 3AINY <
\' ) 66/L/1C1 1s8] Jo sjeq w
d ) _ oolder S
09 SSE|D J9YI4 JVYS m
spuoossiiin”~ 861 1B 0607 :enjeA wnwiui g
uepag 100Q ¥ AMVY 1 Aoebor] rueqns 000g :8JOIYSA 1591 SPUOdBSIN~ 219 1B 0'h2lZz  :@njeA wnwixep
00SSAW :ON dVON UYdW GE VS1HN 0002 ‘wesboid ysa 1 gy 80104 Jaleg ~uonduoseq 8N
SPUODASHIIAl - BWI|
00¢ 17X 0se Ggce 00¢ Gli 051 GclL 004 G/ 0S Ge 0 Ge-
- 4 0009-
- 000V~
U SO U S S oo . . . N [ SO — S OOONI
. . ~
— /’\m.\ ,/\ \\ N [ - 0002 ﬁ.u
% z
_ 3
w
0009
M 0008
- 0000L
- 000¢ 1
000v1




[ Burvoourbus 90114 .1I8QUINN SAIND 3
' - 66/L12) 1891 Jo ojeq S
L ey € d V_ % 09 'sse|9 a4 AVYS m
spuodasiiN~_ L€ 18 LEZEC-  :OnjeA wnwiuipy g
uepeg 1000 ¥ QMY 1 A0EDS7 NIEQNS 000C :BOIUBA 1891 spuoossiN_ ¥6€ 18 L LOZL  :enjeA wnwixew
00SSAW “ON _ dVON Ud G€ VSLHN 0002 ‘weiboid 1591 6V 90104 Jouleg :uondosaq amng
SPUODBSI[IIN - Sl
00€ G612 052 TAA 002 Ll 0S4 74! 00t Gl 0S v 0 sz
, 0009-
- e : : > ——} 0002-
Ay
—~ Y PN . Nl A e \/1\/\/\\/\/\/\ e < LW 0
~ R.v
o
PRSI U - - _ - . . RN S 5 OOON
Z
2
) R R el e e 000P 8
w
e [N e e . . OOO@
L 00001
L 00021
000¥}




————— ’ <t
%.—\q\tddeom.ﬁm 80L-114 J3quinN aanD <
g F, —
A7 66/L/1C) s8] jo sjeQ 8
ere————— o
09 SSE|D 1N AVYS m
SpUodasHiN A4 i 008cL- :9njeA WNWIUIN M
Uepas 1000 ¥ AMYV 1 Aoebe] nieqns 0002 :BI0IYBA 159 spuooasiiin~ O'LL 1 1698/  :enjeA wnunxew
00SSAW “ON  dVON Udill G§ VS1HN 0002 :weiboid 1581 Z9 90104 Jallieg :uonduosag aaind
SPUOOBSII - Sy
00€ Sl¢c 0g¢e 144 00¢ Sil oGl acl ool 1474 0S 114 0 Se-
, : q 0009-
- 000%-
RIS R -———} 000z |
: e 0
N , O.u
_— IR N I S /\/< o ©
=z
1]
. 2
— — - RO S - N PR SO T g B - RVUURVEIE SR DU U OOOV w
72
\
vV /
=¥ - 0009
{
|
- : . m -} oooot
- 00021
000oviI

I I EI I NN SN D R SN EE SN BN R R GE S W




—_— <
[ Burweouibug 6011 :1equInNN BAIND o
' e 66/LI21 189 Jo ajeq S
& af g o
e le va & 09 :sse|D Joyld 3vS S
spuooasiiN 0z 1B LvISL-  enfeA wnwiuy g
uepas 100Q ¥ AMV 1 Aoebe nieans 0002 :910IyBA 1521 SPUOOBSININ - 9'LC 1B £2626C)  @neA wnuwixep
00SGAN “ON  dVON udw G€ YS1HN 0002 ‘weiboid 1s8 . €9 90104 Jaueg :uopduoseq annd
SPUODBSI||IN - W]
0o¢ 512 052 6Z2 002 Gl 0S4 szl 004 . 0S Sz 0 Gz
: . : L 00002-
e 0
T~
BV U U S U S e . . - - — I I OOOON
|
R i e = b [N VI JUONU NN NPT  VSUNRRY UY S OOOO.V
e
, O
— - ! S o= ===} 00009
Z
/ &
2
- e - : / - =1 00008 S
w
\
! 4 \/ |
- | oooovL
- 000091

000081




T 0b-Nd | dequuny aAInD

T e6/Lizt  asal josleq

T 09 :sseiDJad 3vs
SPUODSSIIIN ¢ 6'662 1B ¢G9O ‘anjeA WUy

KAR20001-04

uepas 10oQ ¥ MV 1AdebaT nieans 000z :9j0IyaA 1591 SPUCOaSHIN - 6'LE 1@ $'€8968  :ONjeA wnuwixep
00SSAW "ON  dVON udw G YS1HN 0002 ‘weiboid )91 g 90104 Jalueg ‘uonduosaqg aaInD

SPUCOASHIIN - |

00e S/lZ 0S¢ See 00¢ Gl1 0s1 Scl 001 7 0s G¢ 0 G¢-

S R / - ] -~} 0000}

B e PO S YU [V S OOOON

-~ - | 0000€

C-11

/ - | 0000¥

SUC)JMBN

00009

- 00002

- 00008

00006




LLL-TTA JaquinN sang

66/4/c1 sel jo ajed

09 ‘sse|D J9li4 3vS

SPUodasiiiINg_ §'¥9L 1€ iele- :anjeA wnwiuiN

| bureouvibuz

UEpag 1004 ¥ QMY 1 AoeBa7 nieans 0002 9IYaA 1831 SpuodasiN__ 0'cE 1B 6G0L08  :ON[BA wnwixew
00SSAN ON  dVON udw € YSLIHN 0002 ‘wesboid 19, g 90104 Jaieg :uopduosaq ann)

KAR20001-04

SPUCOBSH(I - WL

00¢ S1¢ 0se Gee 00¢ S\ oSGt Gcl 00l Gl 0S 114 0 S¢-
. 0 ! 00001L-

SN RSN PSR B S N - \ oo ———} oooos

-~ 00002

| J ~— | 0000€

C-12

- 0000V

SUOIMBN

- 00009

- 00009

-} 00002

- 00008

00006




— <
buryrauirbug ZL-d “1aqWINN @AIND =)
66/L1C1 2}1sa jo ajeqg S

——— o

09 'sse|] 9yl 3VS o
SpuodesI|iN  £'€22 1B 6'€0Z- ‘anjeA wnwiuiy g
uepas 100Q ¥ amy 1 Aoebe nieqns 000z '99IYBA 1S9 L SPUODBSIIN 6'LE 1B OPIGLE  @njeA wnwixen
00SSAW "ON  dVON ydw G¢ ¥SIHN 0002 ‘weiboud 159 94 92104 Jaureg :uopduosaqg sand
SPUOdas|I - s} |
00€ G2 0sz sze 002 G4 oSl o714 00l G/ 05 sz 0 6z-
- _ L 00001-
///
\ 00001
\ m 00002
\ - 0000€ o
| 5
e Rt B - - - e e e ek 0000
=
o]
@
- 00005
4__/_ ;
! -+ 00002
- 00008
- 00006
000001




€4 JJaquinn dAIND

_ buryoourbuz e
- 66/L/C) 188 Jo 31eQ
09 sse|d .4 VS

SPUCOBSIIN __ ©1 18 v O0EZh-  ONeA Wnwiuiy

uepag 100Q ¥ MV 1 Aoeba nieang 0002 :8[0IyaA IS3L spuoossiiN_ 9'GL 1B 0'0pS90L  :@nfeA wnwixew
00SSAN “ON  dVON Ydw G€ YS1HN 0002 ‘wesboid ysa /8 92104 1311eQ :uonduosaQ anng

KAR20001-04

SPUODISIII - BWIL

00¢ G 08¢ SZ¢ 00¢ GLL 0S1 1’143 00! 7 0§ 14 0 S¢-

[ 00001

C-14

. S E L 0000€
“ |

0[00]0) 2

——t

SUOMaN

A ooooo

- 00002

- 00008

- 00006

I - 00000}

oooolL L




PLL-Td | equiny amnd S
66/L1C) 153 10 ajeq 3
. o
09 :sse|D JolI4 VS S
spucossiiN ™ €7 J8  60S6-  eNnjeA wnwiuy g
UEpas 1000 ¥ GMV 1 A0eba] EqGns 000z 0101y 1591 spuoossiiN ™~ 616 1B GEE9lz  ienjeA wnwixew
00SSAN 7ON _dVON UdW € VSLHN 0002 ‘wieiBoid 1581 gg 9210, JoLeg :uopdinsag anIny
SPUOIBSIIIA - Bl |
00¢ Sz - 0sZ Gz 00z S/ 0l szl 001 ] 05 5z 0 sz-
u : 0005
0
s I S 000S
o B 0000}
_ 2
| '
—_— e e - - b S L. . . / . _\\/_ U B DQODF o
/1 Z
VoL e
| . | z
R : _ \/ - 0000z 8
\/ 7
" 0000€ :
+ ooose
- | 0000t
0005¥




| 8urveowirbuzy SL-d -8quINN daNg M.
- 66/LIZ1 158 Jo oleQ S
o
09 :ssejD Jayjii4 VS m
spuodssiiin €42 1B 0'985¢- JBNjEA WNWIUIN M
uepas JooQ v MYV 1 Aoeba] nieqns 0002 BIOIYaA IS8 L spuodssiiy  ¥'6€ 1€ 19 741 BnjeA WNWIXe
00SSAW “ON dVON Ydw G¢ YS1HN 0002 :weiboid 1s9 69 92104 s81eg uonduosag anngd
SpUcOasH|i - swi |
0o¢e G.¢C 052 1A 00¢ Gl 0s1 1474} 00l 7 0S 114 0. G¢-
- ! . ! 0009-
000t~
e e - IO
©
, o
PO R . . R . J - E— OOON
pd
@
_ 3
SO SO AU S RPRPPIS RO U S Y OOOV w
(7]
- 0000}
- 00021
1010) 41




L4 JequunN BAInD

<
<
66/./c} ;s8] jo aeQ S
o
09 :sse[d J8jli4 3Ivs m
spuosesiy~ 0'G  18  80/0L-  :enjeA wnuwiuly g
uepes 100 ¥ AMV 1 Aoebe] eans 0002 :9OIYIA 1581 spuooasiiy~ ObE 18 £€G56Z  @N[eA wnuwixep
00SSAW “ON  dVON ydwi G¢ YS1HN 0002 ‘weibosd 1se1 ’ 20 92404 Jslueq ‘uonduosag aam)
SPUODBSII[I - dwi]
oo¢ 1V XA 0se Gcc 00¢ 7A% 0sL Gcl 001 Gl 0s 1°T4 0 Gc-
- : 000G
] . RO ATV SOV OU SPGB . P —— e ooom [
R T R e SRR 2 R : \ ~ e el 00001
~
- ~ -~} ooost ©
Z
()]
. \ s
P B a- . - - - - L OOOON w
\ \ ’
\
- 0000€
!
- 0000Y
000SY




[ Burwoowrbuz 8L1-T1d 219qWINN dAIND M
Ve 66/L/C) s8] Jo ajeq S
e ——— o
09 $s81D I9Yi4 VS m
spucossiii 6'€ 18 L'GOLL-  :8njeA wnuwiupy g
uepag Jooq ¥ AMV 1 Aoeba nieqns 000z ‘81913 1501 Spuodesiiiin 0'CE 18 L'v0L8L  :@njeA wnwixen
00SSAW “"ON  dVON ydw G¢ YS1HN 0002 ‘wesboud 18 £0 80104 1811Rg ‘uonduosaq aang
SPUODSSI|IIA - Sl
0oe Gle 06e See 00¢ 74 0sl scl 00L S. 0S 14 0 Se-
\ - — _ : 0005- o
B - [ B S B — 0
/
S B T e — | 000§
B TN Ao e 00001
/) o
\/ / .
—- R e R e e NS = 0005+ ©
- \ z
\
e e m— : w
(7]
000Ss¢c
b 0000E
- 000S€E
) - 0000¥
0005




<t
vrooubuy 6L :I9qUINN aAIND @
i qvm 66/L12) 189 J0 ajeq =1
. \ o
o Q 09 :sse|D Jelid Vs o
spuoossiin_ p'€ 18 $89/L-  ONjeA Wnwiuly g
uepes JooQ ¥ QMY 1 Aoeba nieans 0002 :9[OIUBA 1591 SpucossIIN~ 62 1B 8VBEEY  :enjeA wnuixep
00SSAIW “ON  dVON udw Ge YSIHN 0002 ‘wesboid 1sa D 90104 soleg :uonduasa@ saIny
SPUODBSI|IIA - dWi].
00€ 512 052 sez 002 GlL oS! 74} 001 Sl 0S 52 0 Sz
,_ _ 0006-
e e e e e e T \llr(s/\.vl.1// L \/ NEE—— O
e S > o |————} 000§
|
e - : ,\ -] 0000}
| @
— S \ _\ -~ 000G} ©
! z
O
\ =
- Pl - —— 0000z 8
. ¢
\
||
N |
__ | L 000S€
il - 0000
0005+




T 0zZ1-1d | Jaquiny aang
T e6ILZL 189140 9leq
T 09 sseipJend 3vs
spuosasiiN Lz 1B 8'8ZZl-  :eNeA wnwiuin

_ buryrouirbuz

4

KAR20001-04

uepag 100Q v MV 1 Aoeba7 nieqns 000z :BOIYaA 1591 SPUOOBSHIA - G2€ 1B 2102901  [onjeA wnuwixep
00SSAW “ON  dVON ydw G¢ YSIHN 0002 ‘weiboud 1891 GO 92104 Jalleg :uonduosaQ oAy

SPUCOBSH|IN - W),

00€ Sic 0S¢ 1144 00¢ GLL 051 741 001 172 0g 14 0 Ge-

foo 00001

\ 0000¢

o : M - 0000€

C-20

00007

- 0000S

SUoMaN

00009

b e e 00008

- 00006

- 000001

000011




| buryrourbuz kel oquINN dAND 4AOM
i\ e6/Licl fseLjoolked S
o d\ Vm 09 :sseidJelid 3vS 8
SPUODBSIIN__ O'€ 18 Z6E0L-  ‘ONfeA WU $

UEPSS 1000 ¥ MV 1 A98Bo1 NiEans 0002 :9[0I4BA 1531 SPUCOBSHIN _ GEE  1e  GEE0ZE  ioNieA wnuixe

00SSAW “ON  dVON Ydw GE YSLHN 0002 :weiboid 1831 90 92104 Ja11eg :uonduosaq annd

SPUODBSIIN - BwI]

00 G/z 0S¢ G2e 0o¢ SLL (U Gzl 001 Gl 0s 14 0 Ge-

ST I IR St B - , -+~ [ 000§

T e S Rt I o ) 1o =1 00001
|

-
C-21

== | 0005}

SUOMaN

DR e e S SO AU R . - [ . ' / . S O —— OOOON

\ - - 0005¢

| \ i 4 0000€

S p. oo.omm

- 0000%

000sY




Surwoouibus Zeh-1d Jsquiny amng 3
) > 66/2121 1591 J0 9eQ 3
P (@]
09 88810 9414 IVS S
SPUODBSININ __ Z€ 18 6 12Z-  :9NeA Wnuwiuy S
UEpas 1000 ¥ AMV 1 AoeboT] nIeans 0002 910148 A 1501 SPUODBSIIIN __ 0'ZE 1B LZP98  [eNjeA wnixep
00SGAIN "ON _dVON UdW G€ VSIHN 000z :weiBoid 1sa) 70 80103 1opieg :uondyoseq aaINy
Spucossi|iiy - swil]
00¢ Sz 0sz Sz 00z S 05k Sz 0oL 52 05 5z 0 5z-
_ 0009-
000t~
. S —_ T — L 000z-
/ 0
AN / N
o
S i -~ <} o002 ©
\ \ <
\ [41]
Fooor 8
7))
Vo
A
..... _., \\ ..” . C\ R Doow
L 000z!
00071




<
buryesurbuz ejeq ON ‘palied BuueyD , CTeziid | uequny aand =
66/L/C) 18] jo 81eq w
(@]
09 ssey) 19)ii4 JvSs m
spuoossiiy 00 e 00 :enjeA wnwiuIy g
Uepag 1000 ¥ QMV 11 AoEBoT NIEqNS 000Z :0[oIyeA 1501 spuooesiiy 00 18 00 :BNJEA WNLIXep
00SSAWN ON dVON ydw G¢ YSIHN 0002 :weafoid 1591 . 80 82404 Jdllleg :uondussag amny
SPUODBSI|IIN - SWIL |
00¢ glec - 0G¢ Gée 002 Gl oSt Gel 001 Gl 0s T4 0 Ge-
- . 0009-
—— e — 0002-
0
(22
a
e B - . R [ e e R N R N .- . FR U U — OOON C
pd
[0}
2
- oooy S
wn
0009
0008
- 00001
- 00021
(4]0]0) 41

SN N N G N I G @ S & B R S Gl B S aEE a s
l




vzl JBqUINN dAIND
66/LIZ) 1say jo ajeq
09 :sse|D 4914 3VS
SPUoOaSHIN - 0°ZZ 1B 2'6602-  :9njep wnuwiupy
uepas JooQ ¥ aMV 1 Aoeba niegng 0002 :8J9IYaA 189 Spucoas|iN €0 18 OVELY  ONjEA wnwixep
00SSAW 'ON  dVON ydw Gg YS1HN 000Z :weiboid 1sa ) 60 93104 JolLeg :uonduoseq amnd
SPUOoOaS||IA - B |
00€ G/z oSz A 002 G/l 0sl Gzl 00} Gl 0s 6z 0 gz-
: 1 — - — - 0009
ek 000%-
[ — [T S PO ;..111.>i.||l OOONl

- 0002

SUOMBN

R R - : , / # c < I 000V

...... . R I P e B o ooow

0008

- 0002}

000¥}

KAR20001-04

C-24




- . <t
h;ﬂ\dd\@@ddm'ﬁm L00-NNS JaquinN aAIND O.
7 66/LIZL 1891 J0 9jeq =
y (@]
09 sse|D 4914 VS m
spuooasiiN__ 8¢ 1B 8CZEp-  :ON[eA WnuwijuiN g
UEPSS 1000 ¥ AMV 1 A9EbaT] NIegns 0002 :BJoIYaN 1891 SpuoossiN~ 8'8F 1B pepvGpl  enjeA wnunxep
00SSAW ‘ON dVON udw G€ YS1HN 0002 :wesboid 1591 | dnoisy wng 82104 Jalleg :uondussaq aAInD
SPUODBSIIIA - dWI |
00¢e Sz 0S¢ T4 00¢ Gl 0S4 Gcl 0ot Gl 0% j°74 0 GZ-
. : ! L 0000¢-
N
= 0
~
| 00002
. / . \ \ 0000V
N\ |
| &
8 - 00009 O
00008 W
| 5
| 2
_ \ - 000021
/\\ -+ 0000V L .
- 000091
- 000081
00000¢




_ buryoourbuz

uepag J0oQ ¥ AMY 1 Aoeba] nieqns 000z

00GSAW ©"ON  dVON ydw G¢ YS1HN 0002

9I0IUdA 1S9
:weiboid ysol

T200-NNS
T eeiLzh
09
Spuodasiiiy - €'€Z¢ ¥ 60LLL-
SPUODasHIIN_ L'2E 1B  €£79068¢

Z dnoigy wing 82104 Jaleg

JaquunN aang
:Jsa] jo s1eq
sse|D 1814 3vs
:anje A wnwiuiy

:anjeA wnuwxep

:uonduossaq aaInD

ooe

GlZ 0S¢ 144 00¢ Sl

SPUOSBSII[I - BWI)

0G1L gel

00!

S 0S 14 0

Ge-

—f 00007~

-~ 00009}

- 00007

SR PR /\// Ao 00008

~——F 00002}

SUOMBN

- 000002

- 000082

- 00002E

00009¢

KARZ20001-04

C-26




buryrourbuz

uepas Joog ¥ MV 1 Aoebe nieans 000c

00SSAW ©ON  dVON ydw g€ YS1HN 0002

BPOIYBA ISB ]
:welsboid 1sa1

€00-NNS
66/2/C1
09

spuosasliy

0¢ e 6vece

SpuodaSsHIN

8'GL 1B g'glEcyl

£ dnolo) wng 80104 J9Lueg

18quINN annDd
159 jo |leq
:sseD 494 Ivs
JaNBA WNWILIA

onjep wnuixe
N !

:uolduosaq annd

0o¢

S1¢

062 1144

SPUODSSIIIN - swlL

00¢ Sl 0S1L

°rA%

0ol

1271

0§

G¢ 0

S¢-
0000¢-

0000z

0000¥

- 00009

| 00008

-+~ 00000}

- 000021

ek 0000Y )

- 000091

- 000081

00000¢

SuoMapN

KARZ20001-04

c-27

|




[ Surwoouibus POO-ANS  equinN amnD 3
66ILIZ1 188 Jo ajeq 3
: 8
09 :sseto soNl4 AVS S
SPUDBSIIN ¥ Y 22012 :enjeA wnwiuin S
UEPSS 100Q ¥ GMV 1 Aoeba] MIEQnS 0007 :9[01YyoA 1591 SpuooesiiiN~_ 9€E 18 0'86ZZF  ONIEA WNWIXE
00GSAW :ON dVON Ydw SE VSIHN 0002 :wesboig 1591 ¥ dnoIS Wng 9010 Jsleg :uonduassg anny
SPUODBSII - L]
006 S 0z Sz 00z S 0Sk  SZL 00k ] 08 sz 0 sz
: : — : ‘ 0000}
N \
SSRGS SNSRI JFUDUUEN SRR SO Y OUU [N SV A A oooo_‘
S I - e N . - R e e e e e e PRV S ———— OOOON
[o0}
; \ o
————d e — - — —. e i e J— [ DU . - AT D I oooom C
pd
[41]
3
— ‘ ~ | oooor B
wn
L 00005
-} 00009
-} 00002
- 00008
00006




G00-WNS  1aquiny aangd

66/L/21 159 Jo aleq

09 'ssej9 Jolid 3vS

spuodasiy 0€ 1B Z08Lp-  [eNleA WNWILIN

buryrouirbuyz

KAR20001-04

uepas 100Q ¥ QMY 1 Aoeba nieans 0002 BI0IYdA 1S3 sSpuodasiiN 2'ZE 1B 1021681 eneA wnuixel
:uopduosaq aan)d

‘ 00SSAW “ON  dVON ydw G& ¥SIHN 0002 ‘wesboid 1so L G dnoi9 wng 3d104 Jaleq

it

SPUODBSIII - WL

00g Sz - 0S¢ Sée 00¢ GLi 0st GZl 00} 74 0S S¢ 0 G¢- n_

0000¥

C-29

- [~ 00009

e 00008

SUCIMaN

. oooOvL

- 000091

- 000081 .

_ m m _ _ : _ m —L 00000z




| buryrourbuz

uepas 100Q ¥ AMV 1 Aoebe nieqns 000z :9J91YaA 1891

00SSAW :ON  dYON ydw Gg YS1HN 0002 ‘weiBoid 1sa

T900-NAS  :JaquinN aAIND

66/2/Z} 159 40 9leq

T 09 :ssepsayd 3vs

SpuocossiN L7 18 8620L-  njeA wnunuiy

Spucoasiiy L€ 18 Z120Eh  :eNjeA wnwixely

g dnoio wng ao104 Jsuleqy

:uonduossq aAn)

ooe S.¢

0S¢

144

00¢

SPUOSaSIIIA - dWI L

S.1 0Gl Gel 0ol

Gl 05 G2 0 G¢-

———

RN

-1 00001

————} 00002

- 0000€

- 0000¥

-t 00009

- 00002

- 00008

00006

SUOMaN

KAR20001-04

C-30




L00-NNS JJaquinN aangd

66/L/2} :1sa jo 81eg

09 'sse|D s9)lld Ivs

SpuodasIIliN  €'€2Z 1 9'¢e6h- :onjeA WNWUN

buryrourbuz

KAR20001-04

uepes 100Q ¥ AMV 1 Aoeba] nieans 0002 :9foIyaA ¥SaL SpuodaslN~ z'¢€ 18 6'6ZE€9EL  @NeA wnwixen
00SSAW "ON dVON ydw G€ VSLIHN 0002 ‘weiBoid 1581 |ej0) Wng ad104 Janeg :uonduosaq anngd

SPUCoASH|IA - dWIL

00¢ Gz 08¢ GZe 00¢ SLL 0st SCl 00! S 0§ GC 0 Ge-
: g 000001~

\ ooooov

| R D R A ‘ _ \ . - -} oooooz

C-31

e el e e R 3;/!...1 R B 0oocoe
>_

1 - 00000

SUOMaN

- 000005

- -} 00000L

- 000008

000006




| bvryoourbuz 100-AAX J18quInN aang 3
: 66/L/Z1 s8] jo ejeqg W
sanol 066'20Z :ABisu3 painseapy m
SPUodBS|IlIN ¢ Z'2€ 1  6'62€9EL 82104 WNwixew m
uepag JooQ ¥ MV 1 Aoeba nieans 000z 9IOIYBA 1S9 Spuodasiiinn 689 e 8’19 Tjdsig winwixepy
00SSAW ©"ON  dVON udw G YSi1HN 0002 ‘weisboid jsa| ysniQ siweuAQq ‘sA |Bjo 99104 wing  :uondudsaqg aang
WD - Juswasde(dsiqg
171 S9 09 GS 0S St oy Ge o€ T4 (174 Gl oL S 0
- 00000}~
— : e - 0
\\ \\
— : . - 00000}
e
o 000002
N
*?
B R O
P - 00000¢
pd
@
/ / 00000v S
\ (7]
\ \ V
N ; 00000S
...... ./ \ e e e b e e e e o e e . i L 000009
\ \ _ |
- 000008
000006




BARRIER LOAb CELL SUMMARY DATA

Test Vehicle: 2000 Subaru Legacy L AWD 4 Door Sedan NHTSA No.: MY5500
Test Program: 2000 NHTSA 35 mph NCAP Test Date:  12/7/99
‘BARRIER LOAD CELL PEAK FORCES

Location Units Max Time | Min Time
Barrier Force A2 Newtons .2536.7 52.6 -1082.6 4.3
Barrier Force A3 Newtons 198509.3 17.4 -1520.0 3.4
Barrier Force A4 Newtons 4579.7 16.6 -2953.4 38.8
Barrier Force A5 Newtons 8224 .1 33.2 -1627.7 20.7
Barrier Force A6 Newtons 5346.5 32.9 -1282.7 38.8
Barrier Force A7 Newtons 19366.0 17.5 -984.6 3.0
Barrier Force A8 Newtons 2721.0 61.7 -709.0 19.8
Barrier Force A9 Newtons 1701.1 39.4 -2323.1 34.7
Barrier Force B2 Newtons 7869.7 11.0 -1280.0 4.4
Barrier Force B3 Newtons 128292.3 21.6 -1574.7 2.0
Barrier Force B4 Newtons 89683.4 31.8 -65.2 299.9
Barrier Force B5 Newtons 80105.9 32.0 -312.1 164.5
Barrier Force B6 Newtons 91514.0 31.9 -203.9 223.3
Barrier Force B7 Newtons 106540.0 15.6 -1230.4 1.3
Barrier Force B8 Newtons 21633.5 31.9 -950.9 4.3
Barrier Force B9 Newtons 1924.3 39.4 -2586.0 273
Barrier Force C2 Newtons 29553.3 34.0 -1070.8 5.0
Barrier Force C3 Newtons 18104.7 33.0 -1105.1 3.9
Barrier Force C4 Newtons 43384.8 32.9 -1768.4 3.4
Barrier Force C5 Newtons 106701.2 32.5 -1228.8 2.7
Barrier Force C6 Newtons 32033.9 33.5 -1039.7 3.0
Barrier Force C7 Newtons 8642.7 32.0 -771.9 3.7
Barrier Force C8 Newtons 0.0 0.0 0.0 0.0
Barrier Force C9 Newtons 6134.6 40.3 -2099.2 27.0
Barrier Force Sum Group 1| Newtons 145442 .4 18.8 -4322.8 2.8
Barrier Force Sum Group 2| Newtons 285067.3 32.1 -1110.9 223.3
Barrier Force Sum Group 3] Newtons 142378.5 15.8 -2224.9 2.0
Barrier Force Sum Group 4, Newtons 47298.0 33.6 -2107.7 4.5
Barrier Force Sum Group 5 Newtons 189120.7 32.7 -4180.2 3.0
Barrier Force Sum Group 6 Newtons 13021.2 31.8 -1029.8 47
Barrier Force Sum Total Newtons 736329.9 32.2 -4922.6 223.3
* Channel Failed, No Data
Barrier Load cells A1,B1,C1, and D1 through D9 (12 locations) were not recorded.

C-33 KAR20001-04




' . '

APPENDIX D

INSTRUMENTATION DATA CHANNEL ASSIGNMENTS

KAR20001-04




_

! 3
N Lcie uojuaqg 'v'd Inwa4 ‘|83 peo’ 200443 z 30404 ¥NW3d LHOI ve W.
N lele uojusQq vy Jnwad ‘|80 peo 100443 z 30404 ¥NW33 1437 €e <
9] 00Z-v922 0oA9pU3 abpuq z/1 71820V LZ00V3IA 4 AHVIARIC "SIAT13d [44 m
O 002-¥922 0oAspul abpuq z/1 1820y 0200V3Xr A AYVNI¥d 'SIAN13d le
9 002-v92. 0oA2puUl abpuq /1" 1929V 6100VIX X AdVINIYd ‘SIAT3d 0c
WIN 18071 oA18S 159D jod Aseioy 100d0dO X IN3IW3OV1dSIa 1STHO 61
O 00¢-v9¢. 0oA9pU] abpuq /1" 1820V YooV 4 INVANNQ3y “ 1S3HD . 8l
O 002-+92. 0oADpUS abpuq g/1 1920V ¢c0OVaIA A INVANNQ3Y * LS3AHD A
3] '002-¥92L 0dA8pU3 abpuq ¢g/1 1800y €¢00VIM X INVANNQ3Y * LS3HO 9
O 0002-v92. 0oASpU] abpuq z/1 “ 1829V 6¢00VdO z AHVAIEd * LS3HD Sl
) 0002-¥9¢. 0dADpUS abpuq z/1 1920V ¥200vdO A AYVYNIYd * LS3HO 14
) 000¢-¥92L 0dA8puz ebpuq g/1L 1900y LE0OVdO X AHYNWR * 1S3IHD £l
WN VOLLL uojua( v 'Y | odu sixe xis |20 peo | ZWZONNJO Z INIWOW MOIN ; cl
WN volll uoyuaQ v 'Y | >oau sixe xis |80 peol | AWCONNO A LNIJWOW HOIN 1l
WN VolLLL uouaq v "y | >oau sixe xis 180 peoq | XWZONNDO X LNIWOW HO3N ol -
N VoLl uoue@ v o | >iodu SIXe Xis ||9d peo’ Z4ZONNdO P4 32404 MO3AN _ 6 o
N voLLL uoueQ 'V 'd | >o8u sixe Xis ‘||gd peoty A4ZONNdO A 30404 MO3IN 8
N VoLl uojuaQ 'V 'y | x98u sixe xis |80 peo’ X420NNdO X EIS[OE O E L
9 0002-¥9CL ooABpU3 abpuq z/1"" 1920y 9200Vv3IXA Z LNVAONNA3Y ‘av3H 9
O 0002-¥92. 02ASpUT abpuq z/1"1@90V ZE0DV3M A INVANNQ3Y ‘avaH S
O 0002-¥9¢. 03ASpUd] abpuq g/1. 1200y LE0DVIA X INVONNQ3Y ‘av3H | 4
O 0002-¥9¢L 0ondpu3] abpug g/1 1900V 2200VaA 4 AdVAIYd ‘AvaH €
O 000Z-¥9CL 0dA8pUd abpugq g/| @20y 8£00V3IN A AdVNIEd ‘QvV3aH 4
1) 0002-¥9¢. 00A9pU] abplq g/} 1900V 6£00V3IN X AdvnIidd ‘avaH I
SLINN 13a0N H4N NOILdIYOS3Ad ‘ON "IN3Al | SIXV NOLLVOO ‘HO

uepas Jooq ¢ AMV 1 Aoeba nieqns 0002

66/L/Z)
€ JoquinN [elasS Q'L 49A1Q
sjuawubissy [suuey) ejeg uoljejuswiniisu)

dVON udw G¢ YS1HN 0002




uepag JooQ ¥ AMV 1 Aaeba- nieqng 000z

66/LIZL
€ Jequin [euas L'V JoAug

sjuawubissy |suuey) ejeq uonejUdWINISU|

dVON ydw g¢ YSLHN 0007

WO/WN | MOL 0L-8dD71 113 yolons yaq “jod seaun 100d33IM X "ONO13 17139 ¥3aTINOHS 144
W 0€00-101X1d 00s3[8) Jod Jnojing 100dd3aN X 700dS 1139 ¥3A1NOHS 154
N LIEE moqga 12q jeag (|90 peo’ 2000713 X 30404 1139 ¥3AINOHS zy
N LLEE moqe-] )29 Jeag ‘[j80 peo 1000713M X 30404 1139 dv1 (37
9 ‘006-1£0€ Josuag 0’ Xeu | j004 “*|820y Z¥00213 V4 1HO 1004 | op
9 00S-L£0€ losuag "' Xel ] 004 “|800y AY00213N A 1HOIY 1004 .6€
9 00S-1£0€ Josuag O Xel ) 1004 800y X+00D13M X 1HOE 1004 8c
13} 00S-1€0¢ losuag 0’| Xey | 1004 “1820y Z€£00213 z 14371 1004 18
9 00S-1£0€ Josuag 0’| Xell| 1004 “[o20y AE00D13N A 14371 1004 9c
9 00S-L£0€ Josuag 0| Xel) 004 1900y X€00213M X 1431 1004 S¢
N €60¢ uojusq 'v 'y | obeb eign semo) Yo ¢ Z46011d9 z 30404 LHOIY VIglL "d9MT ¥e
WwN £60¢ uopsg 'y 'y | obeb eiq amol Yo ¢ ANB011dO A ‘WOW 1HOIY VIgIL UM €€
WN £60€ uojuaQ 'v 'y | abeb eiqy semo| yo ¢ XN60L1dO X "WOW LHOIY VIFIL HMT ze
N £60¢ uojusq ‘v 'y | obeb eigy semo| Yo ¢ Z460L1d9 z 30404 1437 vigIL ‘UM Le
WwN £60¢ uojusQ 'y 'y | obeb eiqn semo} “yo ¢ AWG011dD A WOW L4371 VIgil "HM1 0¢
WN £60¢ uojuag 'y 'y | obeb eiqy semo| Yo ¢ XW6011d9 X "WOW L3371 vIgIiL UM 62
wN €861 uoeq 'v 'y | abebegnieddn yoz | AW60LNdD A ‘WOW LHOIY VIgIL "dn 8z
WwN €851 uojusq 'y 'y | abeb eiqnseddn “yoz | xwe0LNdO X ‘'WOW LHOIY vIgIL ‘dn ¥4
WN €851 uojusq 'y 'y | abeb elqnieddnyoz | ANG0LNdD A ‘WOW 14371 VI9IL "dNn 9z
WN €851 uojuaq 'y 'y | oabeb eiqyseddnyoz | xWe01NdO X "WOW L3371 VIgIL "dn 1414
S1INN T3A0ON SE NOILdI¥0S3a "'ON "LN3Q! | SIXV NOILYDOO1 "HO

KAR20001-04

D-2




-

<

o

N 3474 uoaqg vy Inwa4 ‘199 peo’ ¥00443M P4 30404 dNiN3ad 1HO 89 W

N l2ic UojusQg 'v'y nwa4 ‘|93 peo’ €00443X Zz 30404 ¥NIN3d 1437 19 m

9] 0002-¥9¢. 05A9puU3 abpuq g/t 1999y 6100VdO Z AYVINIE ‘SIAT3d 99 M
9 0002-y9¢. 0anapuy abpuq z/1 “'1920v ZecodvdoO A AHYNINd ‘SIATAd 59
O 0002-¥92. 02A8pUT abpuq g/ 1909y §200vd9 X AYYNI™Yd 'SIA13d ¥9
WIN 190%1 OAIBS 1s8YQ jod Asejoy 200d0d9O X ININIOVIHSIA LSTIHD | €9
9] 000¢-¥9¢. 02A3pUT abpuq ¢g/) “'1922y 0200VdO - z ANVANNQ3Y * 1S3HD [42)
O 0002-¥922 ooa8puzy abpug g/ 1990y £200VdO A INVANNG3Y * 1S3IHD L9
O 000C-¥9¢. 0oA8pU3 abpuq g/1 1990y ¥€00VdO X INVYANNQ3Y * 1S3HO 09
1) 000¢-¥9¢2 00A3pU3 abpuq g/| “'|990y 0100VdO 4 AYVWIEC * 1S3HO 65
. ) 0002-¥9¢L 0oAspuz abpug g/} *"1920v L100VdO A AYVAREC © 1S3HO 85
- 1) 000¢-¥9¢L 00A8pUT abpuq z/1 “"19ooy S000VdO X AHVWIEC * 1S3HO 1S
UWIN voLiL uojueq 'V "y | oou sixe xis ‘Ijad peoT | ZINLONNdO Z ~ INJWOWN MO3N ' 95
WnN VoLl uojue 'y " | Moau sixexis Y80 peoT | AWLONNO A ININWOIN MO3IN | GG

N voLLL uojuaQ v 'y | MJau sixe XIS 180 peoT | XIWLONNDO X ININOW MO3IN 2] o

N VOLLL uojudQ 'y 'y | *99u sixe XIs |80 peon Z4LONNdO P4 30404 MO3IN €9 o
N voLll uojusg v 'y | ¥O8u sixe xis (|90 peo A4LONNdD A 30H0O4 MO4N cs
N - VoL.Ll uojuaQ v 'y | 98u sixe xis |j83 peo’ X4LONNdO X 30"04 MIO3AN LS
-9 000Z-¥9CL 00ASpUS abpuq z/1 “'|eooy 9z02VdO z INVANNQA3Y ‘avaH 0S
=97 000¢-¥92. 0d5AdpU] abpuq g/l *'1300y 1200OVdO A INVANNQ3Y ‘av3aH 6V
D) 000¢-¥9¢L 0onapud abpugq ¢g/1 1829y ¢e00VvdO X INVANNA3Y ‘avaH 8y
O 000Z-v92. 0oASpUT abpuq /1 *'|292v £000VdO y4 AUV ‘av3aH A4
9 000¢-v¥9Z. 00A9pUT abpuq g/1 *'18oy 2000VdO A AHVIAIYG ‘av3aH 1514
O 000¢-¥92L 05ASpuU3 abpuq z/1 999V 4200vdO X AMVYINRIC ‘Av3aH 14
S1INN 1300N 4N NOILdI™MOS3A 'ON "IN3QI | SIXV NOILVYOO1 ‘HO

uepag JooQ ¥ AMyV 1 Aoeba nieqns 0002

66/L/1Z)
GE JOqWNN JeLds 'L’V 19AuQg
sjuswubBissy [auuey) eje uonejuUBWINIISU|

dVON ydw 6¢ YS1HN 0002




WO/WN | 0L 01-8dD1 113 yajans )aq “jod teaur 100d33M X "ONO13 17139 ¥3QTINOHS 88
WO 0€00-101X1d 00s8[8) jod nojind L00dd3M X 1004dS 1139 ¥3aT1NOHS .8
N LLe€ Mmogan yeq jeas ‘[|9o peo TV OREN X 30404 17349 ¥30TNOHS 98

N LLEE MogaTy }2q jeag ‘jj@o peoT £000713M X 30404 1139 dv1 G8

o 00S-L£0€ losusg 0’| xel] 1004 900y Z1L002IaN Z L1HOIY 1004 v8
9 005-1£0¢ losuag 0’| Xel] 1004 “[900y - - |- ALOODIAN- A 1HOIY L1004 £8

| o 00S-1L£0€ losuag "D’ Xel] 1004 1200y X 100013 X 1H9IY 1004 28
o 00S-1€0€ Josuag "D’ e} 1004 1200y 2200213 Z 1431 1004 18
9 00S-1L£0€ losuss O’y Xeut 004 @00y AZ00D13 A 14311004 08
3} 00S-1€0¢ 10suss "D’ xen] 1004 “|220y XZ00213M X 14371004 64

N £60€ uouaq v 'y | obeb eiqy semo) “yo ¢ Z46011d9 z 30404 1HOIY VISIL "HM1 8.
wN £60€ uoaq v 'y | obeb eiqysemo; “yo ¢ AWB011dD A "WOW LHOIY VIgIL "8MT Ll
WwN €60€ uojuaq ‘v 'y | obeb eigysemo) “yo ¢ XNB011dD X ‘WOW 1HOIY V911 "d4MT 9.
N £60€ uojuaQ 'y 'y | obeb eigy semo| Yo ¢ Z46011d9 z 30404 1431 VI91L "HMI G/
WN £60€ uojusQ 'y 'y | abeb eigy semo; “yo ¢ AWB011dD A "WOW 1431 VI91L "dIM1 vl
WN £60¢ uojusq 'y 'y | obeb eiqy semol “yo ¢ XW6011dD X "'WOW 1431 vI191L "dM1 €L
WN €861 uousq 'y 'y | oabeb ewqyiaddn “yoz | ANBOLNLD A ‘WON LHOIY YidIL "dNn 4]
wN €851 uojuaQ v 'y | ofeb eigneddn "y z | XING0LNLD X "WON LHOIY viglL "dn (W]
WN €861 uouaq v 'd | @beb eiqnseddn “yoz | AWG0LNLD A ‘WOW 14371 viglL dn 0.
WN €851 uojusg 'y 'd | obeb eiqyseddn Yoz | XNB0LNLD X "WOW 14371 viglL "dn 69
S1INN 13A0W d4nW NOILLdIYDS3AQ "ON "1N3Al | SIXY ‘HO

NOILVYDO1

uepag JooQ y MV 1 Aoeba nieqng 0002

66/L/21
GE€ Joqunp jeuds Q' L'V 19A1IQ
sjuswubissy |auueysn ejeq uonejuswnIsu|

dVON ydw g¢ YSLHN 0007

KAR20001-04




KAR20001-04

VIN VIN VIN VIN VIN VN | 3DON3Y343H 0H3Z 16 0
9 00Z-LE£0€E 108UBS 0| %00(q BPIYAA “1900Y | LLOVAIM X | (upay) Jlaquay-X seay o | 96 o
9 00$-1£0€ 10susg "0 %00]q BIOIYBA 1890V SOOVAIN X loued juswnnsu) 6

9 005-L£0€E 10susg 0| %90]q 9J2IYIA 800y €00VYAIN X JadieD ayeug Iybry 6

-9 005-1£0€ 105U83 0| %00|q BPIYBA “1900Y 800VAIN X Jodieg ayeug yop - €6
9 00S-L£0€E 105Udg 0| %00]q BOIYBA 1800V L00VAIN X wonog auibu3 . 26
9 00S-1€0€ 108U8g "O'| 300]q SJOIYBA *“[320Y LOOVAIN X do] auibu3 4, 16
9 002-+£0€ 108U3g “O'| %90[q B[IIYIA 1990y 900VAIM X | (ud) Jequap-x Jeay by | 06
9 005-1£0€ 00IEN/S"D'| dwy-aid “|@20y Z00VAIM X ('ud) Jaquisy-X Jeay Yo 68

SLINN J13a0n REE NOILdI¥OS3a "ON "IN3ai | sixvy NOILYD01 | HO

uepas 100Q ¥ MY 1 Aoeba nieqng 0002

66/L/21
[auuey) 95U3I3YBY PUE SI9}BWO0IB[3IDY J]IIYDA

sjuawuBissy [suueys ejeq uoljeudWNASU|
dVvON ydw Gt VS.LHN 0002




M,

g

W
N S4-02z4 Moga 897 ‘9D peo H3RAAVE X 69 30404 ¥3dHvE SiL
N s4-02z) Moga go1'leopeol | Haguva X 89 3004 ¥IHYvE il
N S3-0221 M0Ga g01 'IIeD peo’ SElAs X 28 30404 ¥3Ave €11
N S4-0z21 MOga" go1eDpeoT | MIMvE | X 9g 30404 ¥aANdvE | Zil
N s4-02Z) Moga] 807 'lIe0 peo] H3AvE X S8 30H04 ¥ARMvE | LiL
N S3-0zz1 Mmogo €0 ‘90 peo HIIHAVE X 8 3004 YIIWYVE bt
N S4-0221 MG 891 1190 peo] e X £8 30404 ¥IHvE 601
N s4-0zz) Mmogay g9 ‘12D peo] Madvea | X 2930404 ¥3rdyva | | 80l

VN /N VN pasn 10N HIIdve X 18 30104 HIIHHVE 01 ©

N $4-022L M0QaT] g01 ‘lIeD peo ETSIONAS X 6V 30404 ¥3rdva | | 901 e
N s4-0z21 MOGa'] g9 ‘1120 peo] H3ve X 8V 30404 HIIYvE 501
N s3-0zZ) moqa 807 ‘lleD peo H3Ave X [V 30404 ¥3Adva | | v0L
N S3-02Z1 MOQa] 891 '18D peo] H3INvE X 9v 30404 ¥3idyva | | €0l
N S3-022} MmoGeT g91 ‘IIeD peo SETISIeNAS X | GV 30404 H3lYUve 201
N S3-02Z1 MOga g9 ‘8D peo] H3yHvE X bV 30804 H3HvE LOL
N S4-0z¢} Mg g9 190 peo y3Ave X £V 30404 H3Ive 00}
N S4-0221 MG 897 ‘2D peon] H3HVE X Zv 30404 Y3IHuve 66
VIN VIN VIN pasn 10N yIUvE X LY 30804 ¥3INHvE 86
SLINN 1300W yIN NOILdI¥OS3a ‘ON "LN3al | Sixv NOILLYODO1 "HO

uepas 1000 ¥ AMV 1 AoeBa nieans 000z

66/L/Z1
Jarueg |19 peo- pibry
sjuawubissy jauuey) ejeq uoljejuawniisu)

dVON ydw G¢ YS1HN 0002




KAR20001-04

VIN | VIN V/IN PasN 10N d31ddva X 60 30404 H3ldyvg €cl
V/IN VIN® VIN Pasn JON d31HHvd X 80 30H04 ¥3ldyvy el
V/N " VIN V/N P3sM 10N d31ddvd X 20 30HO4 H3tddva LEL
VIN ~ VIN VIN Pasn 10N I vE X 90 30YO04 "3AlYYvy 0cl
VIN VIN VIN Pasn 1oN H3Hva X S0 30HO04 H31dyvg 621
VIN VIN VIN Pasn 10N H3IlHHva X Y0 30H0A H31dyvg 8¢l
VIN V/IN VIN P3sN 10N Hd3rdHvd X €0 I0HO4 d3Iddve lcl
VIN VIN VIN Pasn 10N H314yve X <0 30404 H314yvd Qe
VIN VIN VIN pPasn JoN H3IHHvEg X 1 30H04 ¥31dyvd 143 ~
N S4-0¢cL mogan €07 ‘1180 peo] H3I1Hyvg X 60 30404 d3idyve el o
N S4-0¢21 MogaT €07 ‘18D peoT d31dyve X 80 30404 ¥3dyve 1 %4
"N Sd4-0z¢i mogsT 807 112D peo d3iyve X L0 J0HO4 ¥3ddve (443
“N S4-0ccl mogen 8071 ‘180 peot Y314 yva X 90 30404 ¥3I1ydve el
"N Sd4-0¢cl MmogaT €01 ‘I1ed peo H31Hdve X . GO 3DHO4 Y3AHYvg 0cl
N S4-0¢¢t Mmoga] €01 ‘II’D peo d3IlHdve X 0 30H04 ¥31yyvd 6L1
N S3-0ccl moqan 907 ‘118D peo] H31Ydvd X €0 IDHO4 H3Addvd 8Ll
N S4-0z¢t mogan 8901 1180 peo H314yve X ¢0 30404 H3IHYvg FAS)
VIN VIN VIN pPasn JoN HIIHHve X 10 3004 H3IYYve 9Ll
S1INN 13A0NW 4N NOI1dI¥0S3a ‘ON "IN3Al | SIXV NOILVYOO1 ‘HO

uepag Jooq y AMV 7 Aoeba nieqng 900z

66/L/1C1
lauueg |19 peon pibry
sjuswubissy jpuueys ejeqg uonejuawnisuj

dVON ydw g¢ YS1HN 0002




APPENDIX E

DUMMY CALIBRATION DATA

KAR20001-04



KARG

Hybrid Ill Calibration Data Sheet
50™ Percentile Male

£nginecering Left Knee Impact Test
ATD Serial No.: 34 Part Serial No.: n/a Testl.D.: LK11A
‘| Tested Parameter Units Specification Result Pass/Fall
Laboratory Temperature °C 18.9t0 25.5 21.1 Pass
Laboratory Relative Humidity % 10t0 70 30 Pass
Probe Velocity m/s 2.073t02.134 2.091 Pass
Peak Probe Force Newtons 4715 to 5782 5368.1 Pass
Overall Test Results Pass
S s A
£ P , ) e
/b W November 19, 1999
Laboratory Technician Test Date
L
O'/J Ml E. M) ///2.0/77
/ Approved By Date
E-1 KAR20001-04
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Hybrid lll Calibration Data Sheet
50™ Percentile Male

£ngineering Right Knee Impact Test
ATD Serial No.: 34 Part Serial No.: n/a Test1.D.: RK11A

Tested Parameter Units Specification Result Pass/Fail
Laboratory Temperature °C 18.9t0 25.5 21.1 Pass
Laboratory Relative Humidity % 10t0 70 30 Pass
Probe Velocity m/s 2.073t02.134 2.092 Pass
Peak Probe Force Newtons 4715 to 5782 5448.0 Pass

' Overall Test Results Pass

November 19, 1999

Laboratory Tegﬂl'nician Test Date
,%ﬂw» 11/20 /9%
Approved By Date
E-3 KAR20001-04
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Hybrid lll Calibration Data Sheet
| 50™ Percentile Male |

S EE GE O IR OGN B BE B G OB BN S IR O B e

fngineering Head Drop Calibration
ATD Serial No.: 034 Part Serial No.: n/a Test.D.: HD11B
Tested Parameter Units ~ Specification Result | Pass/Fail
Laboratory Temperature °C 18.9t025.6 21.1 Pass
Laboratory Relative Humidity % 10to 70 25 Pass
Peak Resultant Acceleration G's 225.0t0 275.0 269.6 Pass
Peak Lateral Acceleration G's <15.0 94 Pass
Is Acceleration Unimodal? Yes/No Yes Yes Pass
Overall Test Results Pass
November 18, 1999
Test Date
111999
Approved By Date
E-5 KAR20001-04
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Hybrid Il Calibration Data Sheet

50™ Percentile Male

£ngineening Thorax Impact Test
ATD Serial No.: 34 Part Serial No.: N/A Test!.D.: CH11B _
Tested Parameter Units Specification Result Pass/Fail
Laboratory Temperature °C 20.6t022.2 212 Pass
Laboratory Relative Humidity % 10to 70 39 Pass
Probe Velocity m/s 6.58 t0 6.82 6.74 Pass
Peak Probe Force Newtons 5159 to 5893 5760 Pass
Peak Sternum Displacement CM 6.35107.26 6.55 Pass
Internal Hysterysis % 69 to 85 79.1 Pass
' Overall Test Results Pass
(’ //;/\‘
/ v November 22, 1999
Laboratory Techniéian Test Date
QMWL g Ml 1[22/92
Approved By Date
E-8 KAR20001-04
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Hybrid Il Calibration Data Sheet
50™ Percentile Male

£ngineening Neck Flexion Test
ATD Serial No.: 34 Part Serial No.: n/a Testl.D.: NF11B
Tested Parameter Units Specification Result Pass/Fail
Laboratory Temperature °C 20.6t0 22.2 21.7 Pass
Laboratory Relative Humidity % 10to 70 40 Pass
Pendulum Velocity m/s 6.89t07.13 7.00 Pass
10 Msec. G's 22.5t027.5 23.7 Pass
Pendulum Deceleration 20 Msec. G's 17.6 t0 22.6 20.6 Pass
30 Msec. G's 12.5t0 18.5 18.3 Pass
Peak Pendulum Decel. after 30 Msec. G's £29.0 18.3 Pass
Deceleration Decay, Time to Cross 5 G's Msec. 34.0t042.0 38.5 Pass
Maximum "D* Plane Rotation Max'lmumv Degrees 64.0t0 78.0 76.2 Pass
Time Msec. 57.0to 64.0 62.2 Pass
D Plgne Rotation Decay, Time To Zero Msec. 113.0 to 128.0 125.6 Pass
Crossing
i Nem 4.1 to 108. 9. P
Moment About Occipital Condyle Maxllmum 84110 S 89.9 a=s
Time Msec. 47.0t0 58.0 57.5 Pass
Posuﬂye Moment Decay, Time To Zero Msec. 97.0 to 107.0 101.6 Pass
Crossing

Overall Test Results Pass

November 19, 1999

Laboratory@ nician . TestDate
Q/unu,t E. M jI//l7/77
/ Approved By ; Date
E-10 T KAR20001-04
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Hybrid Ill Calibration Data Sheet
50™ Percentile Male

£ngineening Neck Extension Test

ATD Serial No.: 34 Part Serial No.: n/a Test1.D.: NE11A

Tested Parameter Units Specification - Result Pass/Fall
Laboratory Temperature °c 20.6to0 22.2 21.1 Pass
Laboratory Relative Humidity % 10t0 70 36 Pass
Pendulum Velocity m/s 5.95t06.19 6.10 Pass
10 Msec. G's 17.2t021.2 17.4 Pass
Pendulum Deceleration 20 Msec. G's 14.0t0 19.0 17.4 Pass
30 Msec. G's 11.0to0 16.0 15.1 Pass
Peak Pendulum Decel. after 30 Msec. G's <£22.0 15.1 Pass
Deceleration Decay, Time to Cross 5 G's Msec. 38.0t0 46.0 435 Pass
Maximum "D" Plane Rotation Maximum | Degrees 81.0t0 106.0 102.3 Pass
Time Msec. 72.0t0 82.0 75.8 Pass
CD Plane Rotation Decay, Time To Zero Msec. 147.0 o 174.0 158.7 | Pass

rossing
Moment About Occipital Condyle Maximum Nem -52.9 to-79.9 -77.0 Pass
Time Msec. 65.0t0 79.0 70.0 Pass
Negative Moment Decay, Time To Zero

Crossing Msec. 120.0 to 148.0 136.5 Pass
Overall Test Results Pass

/ ST November 19, 1999
Laboratory, Technj\cian Test Date
B \\_/J
A 1119/
Approved By Date
E-15 | ' KAR20001-04
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Hybrid Ill Calibration Data Sheet
50™ Percentile Male

5’19""""”“"'9 External Measurements
ATD Serial No.: 34 Part Serial No.: N/A Test 1.D.: N/A _
L o External Measurement Data

Tested Parameter Units Specification Resuit Pass/Fail
Laboratory temperature °C 20.4t0 22.1 20.9 Pass
Laboratory relative humidity % 10to 70 43 Pass
A - Total sitting height mm 878.8 t0 889.0 888.5 Pass
B - Shoulder pivot height mm 505.5 to0 520.7 507.0 Pass
C - "H" point height mm 83.8 to 88.9 88.2 Pass
D - "H" point from seat back mm 134.6 to 139.7 136.5 Pass
E - Shoulder pivot from back mm 83.8t094.0 93.0 Pass
F - Thigh clearance mm 139.7 to 154.9 151.0 Pass
G - Elbow back to wrist pivot mm 289.6 to 304.8 300.4 Pass
H - Skull cap to back line mm 40.6 t0 45.7 44.0 Pass
| - Shouider to elbow length mm 330.21t0 345.4 340.0 Pass
J - Elbow rest height mm 190.5 10 210.8 208.0 Pass
K - Buttock to knee length mm 579.1 to 604.5 603.1 Pass
L - Poplipteal length mm 429.3 t0 454.7 451.0 Pass
M - Knee pivot height mm 485.1 to 500.4 500.0 Pass
N - Buttock poplipteal length mm 452.110477.5 470.0 Pass
O - Chest depth mm 213.4 t0 228.6 225.0 Pass
P - Foot length mm 251.5t0 266.7 255.0 Pass
V - Shoulder breadth ' mm 421.610436.9 429.0 Pass
W - Foot breadth mm 91.4 to 106.7 103.2 Pass
Y - Chest circumference mm 970.3 to 1000.8 980.3 Pass
Z - Waist circumference mm 835.7 t0 866.1 865.0 Pass
AA - Location for chest circumference mm 429.310434.3 430.0 Pass
BB - Location for waist circumference mm 226.1 to 231.1 230.0 Pass

Overall Test Results Pass

TN
N (=
AN A November 22, 1999
Laboratory Eechnician Test Date
QM £ _hcth ufz22/37
¢ Approved By Date
E-20 KAR20001-04




Hybrid Ill Calibration Data Sheet
50™ Percentile Male

fnqgineening Left Knee Impact Test

ATD Serial No.: 35 Part Serial No.: n/a Test1.D.: LK11B
Tested Parameter ) Units Specification Result Pass/Falil

Laboratory Temperature g . °C 18.9t0 25.5 21.1 Pass

Laboratory Relative Humidity % 10to 70 30 Pass
Probe Velocity m/s 2.073102.134 2.092 Pass

Peak Probe Force Newtons 4715 to 5782 5565.1 Pass
Overall Test Results Pass -

/ o = November 19, 1999
Laboratory Tech’:ngdn Test Date
Qa/wwd £. M ////9/7‘/
v Approved By Date

E-21 KAR20001-04
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Hybrid lll Calibration Data Sheet
50™ Percentile Male

£ngineening Right Knee Impact Test
ATD Serial No.: 35 Part Serial No.: n/a Test.D.: RK11B

Tested Parameter Units Specification Result Pass/Fail

Laboratory Temperature °C 18.9t0 25.5 21.1 Pass

Laboratory Relative Humidity % 10t0 70 30 Pass

Probe Velocity m/s 2.073t02.134 2.096 Pass

Peak Probe Force Newtons 471510 5782 5357.5 Pass
Overall Test Results Pass

November 19, 1999

Laboratory Teénnibian Test Date

Z< Approved By

11/19/99
Date_
E-23 KAR20001-04
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Hybrid lll Calibration Data Sheet

50™ Percentile Male

£ngineering Head Drop Calibration

ATD Serial No.: 035 Part Serial No.: n/a Test.D.: HD11A

Tested Parameter Units Specification Result Pass/Fail
Laboratory Temperature °C '18.9t025.6 21.1 Pass
Laboratory Relative Humidity % 10t0 70 25 Pass
Peak Resultant Acceleration G's 225.0t0 275.0 255.8 Pass
Peak Lateral Acceleration G's <15.0 55 Pass
Is Acceleration Unimodal? Yes/No Yes Yes Pass
Overall Test Results Pass

Laboratory Technjcian’

Qaﬂé&ﬁM

Approved By

E-25

November 18, 1999

Test Date

11/r=/79

Date

KAR20001-04
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Hybrid Il Calibration Data Sheet
50™ Percentile Male

£ngineening Thorax Impact Test
f
ATD Serial No.: 35 Part Serial No.: N/A Test1.D.: CH11A
Tested Parameter Units Specification Result Pass/Fail
Laboratory Temperature °c 20.6t022.2 21.2 Pass
Laboratory Relative Humidity % 10t0 70 39 Pass
Probe Velocity m/s 6.58 t0 6.82 6.69 Pass
Peak Probe Force Newtons 5159 to 5893 5423 Pass
Peak Sternum Displacement CM 6.35t07.26 6.45 Pass
Internal Hysterysis % 69 to 85 77.4 Pass
Overall Test Results Pass

, / /'7 7

November 22, 1999

Laboratory Techniéi/ah Test Date
Qorza £ Ml 11/22/99
‘7 Approved By Date
E-28 KAR20001-04
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Hybrid lll Calibration Data Sheet
50™ Percentile Male

fngineering Neck Flexion Test
ATD Serial No.: 35 Part Serial No.: n/a Test.D.: NF11A _
Tested Parameter Units Specification Result Pass/Fail
Laboratory Temperature °C 20.6t022.2 21.7 Pass
Laboratory Relative Humidity % 10to 70 40 Pass
Pendulum Velocity m/s 6.89t07.13 7.00 Pass
10 Msec. G's 2250275 225 Pass
Pendulum Deceleration 20 Msec. G's 17.61022.6 20.9 Pass
30 Msec. G's 12.5t018.5 17.6 Pass
Peak Pendulum Decel. after 30 Msec. G's <29.0 17.6 Pass
Deceleration Decay, Time to Cross 5 G's Msec. 34.0t042.0 41.6 Pass
Maximum "D" Plane Rotation Ma)flmum Degrees 64.0t0 78.0 66.6 Pass
Time Msec. 57.0to 64.0 59.1 Pass
D Plgne Rotation Decay, Time To Zero Msec. 113.0 to 128.0 114.9 Pass
Crossing |
Maximum Nem 84.1t0 108.5 89.8 Pas
Moment About Occipital Condyle ax.l - 2 ass
Time Msec. 47.0t0 58.0 545 Pass
POSItIYe Moment Decay, Time To Zero Msec. 97.0 to 107.0 99.8 Pass
Crossing
Overall Test Results Pass

/ S B November 19, 1999
Laboratory Techniciar” Test Date
%@/MA £ M ‘////7/‘/‘7
Approved By ‘ Date
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Hybrid Ill Calibration Data Sheet
50™ Percentile Male

£ngineering Neck Extension Test
ATD Serial No.: 35 Part Serial No.: n/a Test|.D.: NE11B
Tested Parameter Units Specification Result Pass/Fail
Laboratory Temperature °C 20.6t022.2 21.1 Pass
“|Laboratory Relative Humidity % 10t0 70 36 Pass
Pendulum Velocity m/s 5.95106.19 6.17 Pass
10 Msec. G's 17.2t021.2 18.2 Pass
Pendulum Deceleration 20 Msec. G's 14.0t0 19.0 18.3 Pass
30 Msec. G's 11.0t0 16.0 15.9 Pass -

Peak Pendulum Decel. after 30 Msec. G's <220 15.9 Pass
Deceleration Decay, Time to Cross 5 G's Msec. 38.0t046.0 43.7 Pass
Maximum "D" Plane Rotation Ma>(.|mum Degrees 81.0to0 106.0 92.6 Pass
Time Msec. 72.0t0 82.0 78.7 Pass

"D" Plane Rotation Decay, Time To Zero
Crossing Msec. 147.0t0 174.0 156.9 Pass
Moment About Occipital Gondyle Ma)flmum Nem -5291t0-79.9 -62.5 Pass
Time Msec. 65.0t079.0 68.9 Pass

Negative Moment Decay, Time To Zero
Crossing Msec. 120.0 to 148.0 137.8 Pass
Overall Test Results Pass

/__.f'; o (< £ / D

November 19, 1999

Laboratory Technicnan/ Test Date
anw £ Mt 11lialeg
Approved By Date
E-35 "~ KAR20001-04
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Hybrid Ill Calibration Data Sheet
50™ Percentile Male

£ngineening External Measurements
ATD Serial No.: 35 Part Serial No.: N/A Test 1.D.: NA
External Measurement Data _
Tested Parameter Units Specification Result Pass/Fail
Laboratory temperature °Cc 204 to 22.1 20.9 Pass
Laboratory relative humidity % 10to 70 43 Pass
A - Total sitting height mm 878.8 to 889.0 888.1 Pass
B - Shoulder pivot height mm 505.5 to 520.7 506.0 Pass
C - "H" point height mm 83.8 0 88.9 87.1 Pass
D - "H" point from seat back mm 134.6 10 139.7 137.0 Pass
E - Shoulder pivot from back mm 83.8t094.0 92.0 Pass
F - Thigh clearance mm 139.7 to 154.9 152.8 Pass
G - Eibow back to wrist pivot mm 289.6 to 304.8 300.4 Pass
H - Skull cap to back line mm 40.6t0 45.7 44.0 Pass
| - Shoulder to elbow length mm 330.2t0 3454 340.0 Pass
J - Elbow rest height mm 190.5t0 210.8 207.0 Pass
K - Buttock to knee length mm 579.1 to 604.5 603.1 Pass
L - Poplipteal length mm 429.3t0 454.7 451.0 Pass
M - Knee pivot height mm 485.1 to 500.4 500.0 Pass
N - Buttock poplipteal length mm 452.1 to 477.5 476.0 Pass
O - Chest depth mm 213.4 t0 228.6 225.0 Pass
P - Foot length - mm 251.5 to 266.7 255.0 Pass
V - Shoulder breadth mm 421.6 to 436.9 429.0 Pass
W - Foot breadth mm 91.4t0 106.7 103.2 Pass
Y - Chest circumference mm 970.3 to 1000.8 980.3 Pass
Z - Waist circumference mm 835.7 to 866.1 865.0 Pass
AA - Location for chest circumference mm 429.3t0434.3 430.0 Pass
BB - Location for waist circumference mm 226.1t0 2311 229.0 Pass
Overall Test Results Pass
3 - , -~ -
an o Lo £ November 22, 1999

Laboratory Technician |

£.

octh

Approved By

E-40

Test Date

:// [22/99

Date

KAR20001-04




APPENDIX F
VEHICLE OWNER’S MANUAL

OCCUPANT RESTRAINT INSTRUCTIONS

KAR20001-04
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Seat, seatbelt and SRS airbags

pos!ﬂons. _For instructlons and precautions ’oonoeming «child, re-
_straim systems, ses the Chi!d restraint systems section in this |

Adjust the seatback to

back and upright.

Mave the seat as far from the
steering wheel as practical.

upright position. Sit well gs\_ N

H50233

Adjust the seatback to
upright position. Sh
well back and upright.

Moy the gest

possible.

HBO290

CONTINUED
1-3




Put chiidren in the rearseat properly
restrained at all times.

HBo291

Do not recline the seatback while
vehicle is moving

HS0247

V¥ Fore and aft adjustment
V Manual seat

HB1058BA

'

Pull the lever upward and slide the seat to the desired position. Then
release the lever and move the seatback and forth to make sure that it

is securely locked into place.

1-4




V¥ Reclining the seatback

HB1072BA

Pull the reclining lever up and adjust the seatback to the desired posi-
tion. Then release the lever and make sure the seat is securely locked
into place.

The seatback placed in a reclined position can spring back upward
with force when released. When operating the reclining lever 1o return
the seatback, hold it lightly so that it may be raised back gradually.

¥ Head restraint adjustment

?

HB10168A OM-H2735

To raise the head restraint, pull it up. To lower it, push the head
restraint down while pressing the release button on the top of the
seatback.

The best position for the head restraint is just above or level with the
top of the ears.

16




¥ Lumbar support (if equipped)

HB1059BA

Pull the lever forward or backward.
Pulling the lever forward will increase the amount of support for your
lower back. -

Seat heater (if equipped)

/\ CAUTION

e Use of the seat heater for a long period of time while the
engine is not running can cause battery discharge.

¢ Do not put anything on the seat which insulates against heat,
such as a blanket, cushion, or similar items. This may cause the
seat heater to overheat.

e When cleaning the seat, do not use benzine, paint thinner, or
any similar materials.

The seat heater operates when the ignition switch is either in the "ACC”
or "ON" position.

1-8
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Seal, seatbelt and SRS airbags

V¥ Front and rear seatbelts (except rear center seatbelt on station
wagon)

s
S Keep as low on hip
el bone as possible
OM-H0043 OM-H0044

1. Adjust the seat position: .

Driver’s seat: Adjust the seatback to the upright position. Move the
sealback as far from the steering wheel as practical while still main-
taining full vehicle control.

Front passenger’s seat: Adjust the seatback to the upright position.
Move the seat as far back as possible.

2. Sit well back in the seat.

3. Pick up the tongue plate and pull the belt out siowly. Do not let it
get twisted. If the belt stops before reaching the buckie, return the
belt slightly and pull it out more slowly. If the belt still cannot be un-
locked, let the belt retract slightly after giving a strong pull on it, then
pull it out slowly again.

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

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

V¥ Rear center seatbelt on station wagon

= CONTINUED -
1-19
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M Adjusting the front seat shoulder belt anchor height

HB102988

The shoulder belt anchor height should be adjusted lo the posilion best
suited for you. To lower the anchor height, push the release button and
slide the anchor down. To raise the anchor height, slide the anchor up.
Pull down on the anchor to make sure that it is locked in piace.

Always adjust the anchor height so that the shoulder belt passes over
the middle of the shoulder without touching the neck.

1-22
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¥ System monitors

SRS airbag systerh warning light

HB4010EC

A diagnostic system continually monitors the readiness of the seatbelt
pretensioner while the vehicie is being driven. The seatbelt preten-
sioners share the control module with the airbag system. Therefore, if
any malfunction occurs in a seatbelt pretensioner, the SRS airbag sys-
tem warning light will illuminate. The SRS airbag system warning light
will show normal system operation by lighting for about 6 seconds
when the ignition key is turned to the "ON" position.

The following components are monitored by the indicator:
® Front sub sensor (Right hand side)

Front sub sensor (Left hand side)

Airbag control module (including impact sensors)

Seatbelt pretensioner (Driver's side)

Seatbelt pretensioner (Passenger's side)

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 seatbelt preten-
sioners and airbags will not function reliably:

¢ Flashing or flickering of the indicator light.

¢ No illumination of the warning light when the ignition switch is

first turned to the "ON” position.

® Continuous iflumination of the warning light.

¢ lilumination of the warning light while driving.

1-28




A Never hold a child on your lap or in
your arms.

Adjust the seatbackto ™

upright position. Sit well
back and upright.

steering wheel as practical.

H80233

Adjust the seatback o —

upright position. Sit gg/ 3
well back and upright.

as far back as
possible. +HB0220

1-54




