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SECTION 1
PURPOSE AND TEST PROCEDURE

This side impact test is part of the FY97 NCAP Side Impact Program, sponsored by the
*"National Highway Traffic Safety Administration (NHTSA), under Contract No. DTNH22-93-C-
© 02047. The purpose of this test was to evaluate side impact protection of a 1997 Subaru Legacy
~AWD 4-Door. -

This side impact test was conducted in accordance with the New Car Assessment
Program Side Impact Testing Procedure dated October 1996.

MGA does not endorse or certify products. The manufacturer's name appears solely for

identification purposes only.
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SECTION 2
SUMMARY OF SIDE IMPACT TEST

A 1997 Subaru Legacy AWD 4-Door was impacted on the left or driver's side by a
~ Moving Deformable Barrier (MDB) which was moving forward in a 27° crabbed position to the
" tow road guidance system at a velocity of 38.3 mph (61.6 kph). The target vehicle was
stationary and was positioned at an angle of 63° to the line of forward motion. The side impact
test was conducted by MGA Research Corporation in Burlington, Wisconsin, on February 18,
1997. Pre- and post-test photographs of the test vehicle, the MDB and the side impact dummies
(SIDs) are included in Appendix A.

Two Side Impact Dummies (SIDs) were placed in the driver and left rear designated
seating positions according to instructions specified in the New Car Assessment Program Side
Impact Laboratory Test Procedure which is dated October 1996. The side impact event was
documented by nine high speed cameras. Camera locations and other pertinent camera

information can be found in this report.
The SIDs were instrumented with the following accelerometers.
Left Upper Rib (LUR) uniaxial accelerometer (Y-direction)

Left Lower Rib (LLR) uniaxial accelerometer (Y-direction)

Lower Thoracic Spine (T,,) uniaxial accelerometer (Y-direction)

PR

Pelvic (PEV) section uniaxial accelerometer (Y-direction)

Appendix B contains the vehicle and dummy response data traces. A summary of the
side impact dummy (SID) configuration and performance verification test data is shown in

Appendix C. Dummy and vehicle calibration data can be found in Appendix D of this report.
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The following table summarizes the results of the test:

Front SIP

Injury Criteria Rear SID i
TTI (g) 88.4 No valid data
Pelvis (g) 130.8 No valid data
22
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DATA SHEET NO. 1
GENERAIL VEHICLE TEST PARAMETER DATA

- TEST VEHICLE INFORMATION: |
Year/Make/Model/Body Style: _1997/Subarw/I egacy/AWD/4-Door
Vehicle NHTSA No.: MV5500 VIN: 4S3BD435XV7211264
Vehicle Body Color: _White Build Date: _12/96
Engine Data: _4 _Cylinders; __ CID; 2.2 Liter, _ cc

Placement _X Longitudinal, ___ Lateral
Transmission: 4 Speed; _ Manual, _X Automatic; __ Overdrive

Final Drive: ____ Rear Wheel Drive; ____ Frt. Wheel Drive; _X_ Four Wheel Drive

Odometer Reading _100_miles
Options: X A/C; _X Pwr. Steering; _X Pwr. Brakes; X _Pwr. Windows;
_X_Cruise Control; X Tilt Wheel, X Power Door Locks; _X_ABS

DATA FROM TIRE PLACARD:
Tire Pressure (at capacity):_32 Psi FRONT
_30 Psi REAR
Recommended Tire Size: P185/70/R14
Tires on Test Vehicle: P185/70/R14 ~ Manufacturer: Bridgestone

Vehicle Capacity Data:

Y P R o oy o) T e N - B o S g R e Lo PR - -
o i T G S S A Cenio I S o o w5 RO PR Sl
. - . - - RSN

Number of Occupants: 2 Front; _3 Rear; _ 3rd Seat, _5 Total
- Type of Front Seats: X Bucket; __ Bench; __ Split Bench
"""._"JI SR Type of Front Seat Back: ___ Fixed; _X Adjustable with _X_ Lever
L Vehicle Maximum Capacity Loading =3855 kg (A)
No. of Occupants x 68.04 kg. =3402 kg (B)
Cargo Capacity (A-B) =_453 kg
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GENERAL VEHICLE TEST PARAMETER DATA (Cont’d)

WEIGHT OF TEST VEHICLE WITH MAXIMUM FLUIDS:

Right Front 3723 kg

Left Front = _385.5 kg
TOTAL FRONT = _757.8 kg

% of Total Vehicle Weight = 55.9 %,
TOTAL WEIGHT = 1355.1 kg
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Right Rear = _293.9 kg
Left Rear = 3034 kg
TOTAL REAR = _597.3 kg
% of Total Weight = 44.1 %




GENERAL VEHICLE TEST PARAMETER DATA (Cont’d)

Year/Make/Model/Body Style:_1997/Subaru/IL egacy/AWD/4-Door
Vehicle NHTSA No.: MVS5500 Test Date: February 18, 1997

CAL AT LE'S TARGET TEST IGHT:
Total Test Vehicle Delivered Weight with Maximum Fluids =1355.1 kg
Cargo Carrying Capacity of Test Vehicle =_453 kg
Weight of 2 Side Impact Dummies (2 x 80.7 kg.) =_1614 kg
TEST VEHICLE TARGET WEIGHT =1561.8 kg
WEIGHT OF TEST VEHICLE 2D AR 1l aded):
Right Front =_3805 kg Right Rear = _3474 kg
Left Front =_437.6 kg Left Rear = _3963 kg
TOTALFRONT =_818.1 kg TOTAL REAR = 743.7 kg
% of Total Weight = 52.4% % of Total Weight = 47.6 %

TOTAL TEST WEIGHT  =_1561.8 kg

TEST VEHICLE ATTITUDE:
CURB WEIGHT ATTITUDE:

Right Front 672 mm Left Front _676 mm Right Rear 667 mm Left Rear _ 660 mm

FULLY LOADED WEIGHT ATTITUDE:
Right Front 661 mm Left Front _656 mm Right Rear _638 mm Left Rear _621 mm

TEST ATTITUDE:
Right Front 655 mm Left Front 657 mm Right Rear _647 mm Left Rear _ 629 mm
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GENERAL VEHICLE TEST PARAMETER DATA (Cont’d)

Test Vehicle Wheelbase: 2632 mm

C.G.(as tested)” =_1205 mm rearward of front whe¢l centerline

TOTAL VEHICLE LENGTH:

Right Side = _4330 mm
Centerline = 4578 mm
Left Side = 4330 mm




GENERAL VEHICLE TEST PARAMETER DATA (Cont’d)

Year/Make/Model/Body Style: _1997/Subaru/I egacy/AWD/4-Door
Vehicle NHTSA No.: MVS500 Test Date: February 18, 1997 —=
' “UPRIGHT

FRONT SEAT CUSHION PLACEMENT: !
Total Length of Adjustment Travel: 230 mm SEAT BACK

Test Position: __10th notch of 18 total INCLINOMETER
SEAT BACK ADJUSTMENT POSITION: SEAT CUSHION “}/apuusTeR
=__4th locking position ‘
Seat Back Angle =__4th lockin ition l\r—
. ! 10 18
SECOND POSITION SEAT: LEFT SIDE VIEW

Total Length of Fore/Aft Adjustment Travel: Non-adjustable
Seat Back Adjustment Position: Non-adjustable

ADJUSTABLE STEERING COLUMN POSITION: Mid

WINDOW POSITIONS: Left Front Closed Left Rear _Closed
Right Front _QOpen Right Rear _Open

AMOUNT OF STODDARD SOLVENT IN FUEL TANK:
Fuel system usable capacity = _15.9_ gallons

Test Volume:_14.75 gallons 93 % of capacity

LOCATIONS OF IMPACT POINT ON TEST VEHICLE SIDE TO BE IMPACTED:
Wheelbase; = 2632 mm

Impact Point is _ 376 mm rearward of front axle centerline
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DATA SHEET NO. 2

ST VEHICLE S Y OF RE TS

Year/Make/Model/Body Style: _1997/Subaru/I egacy/AWD/4-Door
Vehicle NHTSA No.: MV5500 Test Date: February 18, 1997

Overall Length = 4578 mm;

TEST WEI
Right Front = _398.6 kg
Left Front = 4435 kg

Overall Width = 1690 mm

Right Rear = _346.5 kg
LeftRear  =_364.6 kg

TOTALFRONT = 842.1 kg TOTAL REAR =_711.1 kg

% of Total Weight = 54.2%

% of Total Weight= 458 %

TOTAL VEHICLE WEIGHT = 1553.2 kg

Wheelbase = 2632 mm

Longitudinal C.G. from Center of Front Axle = 1205 mm
Impact Angle with Respect to Impactor =_90°_ degrees
MAXIMUM EXTERIOR STATIC CRUSH:

LEVEL 1 (240 mm above ground) = _198 mm
LEVEL 2 (457 mm above ground) = _409 mm

LEVEL 4 (870 mm above ground) = _291 mm

1
2
3. LEVEL 3 (560 mm above ground) = _415 mm
4
5

LEVEL 5 (1301 mm above ground) = 141 mm

Maximum Post-Test Intrusion = 415 mm

OCCUPANTS:
Type of Dummy
Restraints Used

Left Front Passenger Left Rear Passenger

SID S1ID
type I belt type II belt

and frontal airbag
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TEST VEHICLE Y OF RESULT nt’d

INSTR ATION:
Number of Vehicle Data Channels: = _§9
Number of Cameras: Onboard Vehicle =_3
Offboard Vehicle =_4
Deformable Barrier =_2
TOTAL =_9
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DATA SHEET NO. 3
MOVING DEFORMABLE BARRIER (MDB) SUMMARY OF RESULTS

Year/Make/Model/Body Style: _1997/Subarw/Legacy/ AWD/4-Door
Vehicle NHTSA No.: MV5500 Test Date: February 18, 1997

POSITION OF IMPACT (MDB) ON MONORAIL
Crabbed _27° toleft

MDB DETAILS:
Overall Width of Framework Carriage =_ 1252 mm
Overall Length of MDB (incl. honeycomb impact face) =_4115 mm
Wheelbase of Framework Carriage =_2591 mm
Tread of Framework Carriagé (Front & Rear) =_1880 mm
C.G. Location Rearward of Front Axle =_1102 mm
C.G. Location From Center Line =__-23 mm
C.G. Location Above Ground Level =__ 508 mm
MDB WEIGHT:
Left Front =_396.1 kg Left Rear = 2844 kg
Right Front =_3834 kg Right Rear = _2938 kg
TOTAL FRONT = _779.5 kg TOTAL REAR =_578.2 kg

TOTAL MDB WEIGHT = _1357.7 kg

Impact Angle (MDB C/L to Target Vehicle C/Ly= _90° degrees
Impact Speed = Primary: 38.3 mph (61.6 kph) Secondary: 38.2 mph (61.5 kph)
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MAXTMUM STATIC CRUSH OF HONEYCOMB IMPACT FACE:

INSTR

CRASH TEST SUMMARY FOR SIDE IMPACTOR (Cont’d)

1. Row A Top of Stack (813 mm)

2. Row B Mid Stack (686 mm)

3. Row C Top of Bumper (533 mm)

4. Row D Center of Bumper (432 mm)
ATI

Number of MDB Data Channels =_35

3-10
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DATA SHEET NO. 4
POST-TEST OBSERVATIONS

Year/Make/Model/Body Style:_1997/Subaru/Legacy/ AWD/4-Door
Vehicle NHTSA No.: MV5500 Test Date: February 18. 1997

VISIBLE DUMMY CONTACT POINTS:
LEFT FR ID . LEFT REAR SID
Head to right front seat headrest to C-pillar and D-pillar
Arm to door trim panel to door trim panel
Pelvis to door trim panel and armrest to door trim panel and armrest
Left Knee to door trim panel ~ to door trim panel
Right Knee to left knee to left knee
DOOR OPENING:
LEFT SIDE RIGHT SIDE
Front Remained closed Remained closed
Rear Remained closed Remained closed

MDB DISTANCE FROM TARGET IMPACT POINT:
Horizontal:_ 7 mm rearward Vertical: 8 mm high

ARM REST LOCATIONS:
Front: 250 mm from bottom of window
Rear: 258 mm from bottom of window




POST-TEST OBSERVATIONS (Cont’d)

-SEAT CRUSH:
Front Seat Back: 175 mm Front Seat Cushion: 157 mm

Left Rear Seat Back: 198 mm Rear Seat Cushion: 240 mm

I N GLAZING DAMAGE:
. Front and rear left side door glass, left rear quarter window, and windshield cracked

PILL.AR PERFORMANCE:

None noted

SILL SEPARATION:
None noted

OTHER NOTABLE IMPACT EFFECTS:
Trunk opened. Front airbags did not deploy.
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SECTION 4
OCCUPANT AND VEHICLE INFORMATION
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D = Length at Centerline
R = Right Side Length
S = Left Side Length

T = Width at B Post

" DATA SHEET NO. 6
LE PRE AND POST-TEST MEAS

L
R
=i
fr 4 @ andoro T
A i ’ M

0 .
LEFT SIDE VIEW

J1 = To Pinch Weld

E & L = Bumper Thickness J2 =To Sill ALL MEASUREMENTS IN (mm)
PRE-TEST POST-TEST A CHANGE
A 2632 2597 35
B 940 940 0
C 1006 982 24
D 4578 4519 59
E 155 155 0
F 387 396 9
G 156 174 -18
H 161 180 -19
I 152 167 -15
J1/I2 152/152 153/158 -1/-6
K 221 214 7
L 200 200 0
M 351 347 4
N 640 560 80
0] 743 681 62
P 1148 1023 125
Q 425 415 10
R 4330 4350 -20
S 4330 _ 4275 55
T 1690 1404 286
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Year/Make/Model/Body Style:_1997/Subaru/Le
NHTSA NO.: MV5500

DATA SHEET NO. 7
ID) LONGITUDINAL CLEARANCE DIMENSIONS

/AWD/4-Door
Test Date: _February 18, 1997

\— B-POST STRIKER

DRIVER SID
ID #274

NOTE: All dimensions are in mm with tolerance of £ 3 mm

LEFT REAR
PASSENGER
SID ID # 275

369

158

HwW

594

645

HZ

178

8 |& &

542

NR

460

KBL (KBA)

231 (0°)

CD

522

KBR (KBA)

238 (0°)

CS

338

PA°

24.9°

KDIL(KDA®%)

197 (20.5°)

PHX

243

KDR(KDA®)

203 (21.8°)

PHZ

281

PA°

23.8°

PHX

184

PHZ

111

NOTE.:

4-4

2-door vehicle shown. Rear dummy PHX & PHZ measurements
for 4-door vehicle would use the C-post striker as reference point.




DATA SHEET NO. 8

SIDE IMPACT DUMMY (SID) LATERAL CLEARANCE DIMENSIONS

Year/Make/Model/Body Style: _1997/Subary/Legacy/ AWD/4-Door
NHTSA NO.: MV5500 Test Date: February 18, 1997

NOTE: All dimensions are in mm

DRIVER SID LEFT REAR PASSENGER
ID # 274 SID ID # 275
HR 217 227
HS 288 324
AD 99 123
HD 176 196
4-5



DATA SHEET NO. 9
VEHICLE SIDE MEASUREMENTS

Year/Make/Model/Body Style: _1997/Su acy/AWD/4-Door
NHTSANO.: MV5500  Test Date: February 18, 1997

LEVELS

_LEVEL4

LEVEL3

LEVEL 2
LEVEL {

00 150 (0 150300 450 €00 750 9001050 1200 1350 1500 165« 1800 1950
H : Measurements in millimeters (mm)

LEFT SIDE VIEW

ST o o : e S B . CL . N S s

MEASUREMENTS ARE TAKEN WHEN THE VEHICLE IS IN THE “AS TESTED”
CONFIGURATION |
MEASUREMENTS ALONG THE VERTICAL 750 mm. LINE SHOWN ABOVE

Level 1 @ Axle Centerline Height

(or Sill Top Height) =__240 mm
Level 2 @ Occupant H-Point =__457 mm
Level 3 @ Mid Door =__3560 mm
Level 4 @ Window Sill =__870 mm
Level 5 @ Window Top =__1301 mm




DATA SHEET NO. 10

VEHICLE EXTERIOR CRUSH PROFILES

Level 1 - Axle Centerline

Longitudinal Distance (mm) Pre-Test (mm) Post-Test mm) | Static Crush (mm)
-1050 724 726 : 2
-900 656 665 | 9
-750 |
-600 |
450 '

-300
150

0 (impact point) 594 657 63
150 630 726 96
300 634 750 116
450 634 780 146
600 634 819 185
750 634 817 183
900 635 $24 189
1050 635 833 198
1200 634 825 191
1350 634 789 155
1500 633 751 118
1650 631 731 100
1800 624 707 83
1950
2100
2250 |
2400
2550
2700
2850
3000

Reference plane is parallel to test vehicle longitudinal centerline.
Given dimensions = Reference plane to car body
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VEHICLE EXTERIOR STATIC CRUSH

8

DEFORMATION (mm)
g
\

-1200 -800 <600 <300 (o] 300 600 90 1200 1500 1800 2100 2400 2700 000 3300
MM FROM IMPACT POINT

LEVEL 1 - AXLE CENTERLINE
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DATA SHEET NO: 10
VEHICLE EXTERIOR CRUSH PROFILES

Level 2 - Occupant H Point
Longitudinal Distance (mm) | Pro-Test(mm) | Post-Test@mm) | Static Crush (mm)

-1050 | 643 648 | 5
-900 | 614 | 627 | 13
750 | 599 . 6l4 15
-600 |
-450 | B
-300 | . B
150 | | |

0 (impact point) | 593 | 680 | 87
150 597 | 895 5 298
300 596 958 | 362
450 | 5% | 997 | 401
600 505 | 1004 409
750 | 505 1004 409
900 ‘ 595 999 404
1050 594 983 | 389
1200 | 52 982 | 390
1350 | 52 | m 381
1500 ) | 945 353
1650 | 592 ] 900 5 317
1800 s s | 272
1950 | |
2100
2250
2400
2550 ] |
2700 605 | 624 19
2850 617 3 631 14
3000 632 | 642 | 10

Reference plane is parallel to test vehicle longitudinal centerline.
Given dimensions = Reference plane to car body
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VEHICLE EXTERIOR STATIC CRUSH

100

DEFORMATION (mm)

200
200 00 600 300 0 300 600  §00 1200 {500 1800 2100 2400 2700 3000 3300

MM FROM IMPACT POINT

LEVEL 2 - OCCUPANT H-POINT
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DATA SHEETNO. 10
VEHICLE EXTERIOR CRUSH PROFILES

Level 3 - Mid Door
Longitudinal Distance (mm) Pre-Test (mm) Post-Test (mm) - Static Crush (mm)
-1050 659 668 9
-900 623 634 11
-750 597 612 15
-600
-450
-300
-150
0 (impact point) 590 664 74
150 593 880 287
300 593 843 250
450 593 967 374
600 593 977 384
750 592 986 394
900 592 989 397
1050 590 994 404
1200 589 998 409
1350 589 1004 415
1500 589 991 402
1650 589 961 372
1800 589 913 324
1950 584 813 229
2100
2250
2400
2550 589 613 24
2700 610 628 18
2850 632 647 15
3000 659 669 10

Reference plane is parallel to test vehicle longitudinal centerline,

Given dimensions = Reference plane to car body
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HICLEE RIOR STATIC CRUSH

100

DEFORMATION (mm)

200
<1200 -0 600 00 0 300 600 YO0 1200 1500 1800 2100 2400 2700 3000 3300

MM FROM IMPACT POINT

LEVEL 3 - MID DOOR
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DATA SHEETNO. 10

VEHICLE EXTERIOR CRUSH PROFILES

Level 4 - Window Sill

Longitudinal Distance (mm) Pre-Test (mm) Post-Test (mm) Static Crush (mm)
-1050
-900 688 698 10
2750 674 687 13
-600 663 683 20
450 657 679 2
-300 653 678 25
-150 650 679 29
0 (impact point) 647 681 34
150 646 745 99
300 645 842 197
450 645 904 259
600 645 928 283
750 645 928 283
900 645 933 288
1050 648 939 291
1200 647 970 323
1350 649 959 310
1500 648 956 308
1650 648 942 294
1800 650 877 227
1950 650 776 126
2100 653 719 66
2250 655 698 43
2400 657 692 35
2550 667 693 26
2700 680 698 18
2850 694 708 14
3000 715 717 2

Reference plane is parallel to test vehicle longitudinal centerline.

Given dimensions = Reference plane to car body
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VEHICLE EXTERIOR STATIC CRUSH

DEFORMATION (mm)
8
el
.

8
/]
/.
/

<200
-1200 -900 -600 300 ] 300 600 800 1200 1500 1800 2100 2400 2700 3000 3300

MM FROM IMPACT POINT

LEVEL 4 - WINDOW SILL
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DATA SHEET NO. 10
VEHICLE EXTERIOR CRUSH PROFILES

Level 5 - Window Top

Longitudinal Distance (mm) Pre-Test (mm) Post-Test (mm)

Static Crush (mm)

-1050

-900

<750

-600

-450

-300

-150

0 (impact point)

150

300

450

600

750 870 ;_ 924

54

900 864 ‘ 943

79

1050 867 975

108

1200 868 1009

141

1350 871 977

106

1500 871 953

82

1650 8§72 ‘ 934

62

1800 | 873 917

44

1950 ’ 880 914

34

2100

2250

2400

2550

2700

2850

3000

Reference plane is parallel to test vehicle longitudinal centerline.
Given dimensions = Reference plane to car body
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YEHICLE EXTERIOR STATIC CRUSH

DEFORMATION (mm)

100 / N
- N

-100

200 t
1200 900 500 300 1] 300 600 900 1200 1500 1800 2100 2400 2700 3000 3300

MM FROM IMPACT POINT

LEVEL 5 - WINDOW TOP
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DATA SHEET NO. 12 (Cont’d)

HONEYCOMB FACE . /\ SIDE IMPACT BARRIER FRAME ASSEMBLY

RIGHT ~
S MOUNTING BLOCK

LEFT

LEVEL < -

TOP STACK L L
—_—

] LEVEL 3 --
,&l%?VEL

]
o
. IS BN B BN BN BN Ew

1 Lever 2 —
TOP OF BUMP
IoFo

CENTERLINE

LEVEL 1 .-
_BUMPER LEVEL

BUMPER ASSEMBLY——/

FRONT VIEW

NOTE: Dimensions shown in millimeters, mm A

GROUND LE,VEL—/ \

L
b



DATA SHEET 13
TEST VEHICLE ACCELEROMETER LOCATIONS AND DATA SUMMARY

Year/Make/Model/Body Style: _1997/Sub /AWD/4-Door

Vehicle NHTSA No.: _MVS5500 Test Date: February 18, 1997

550
IMPACT DIRECTION LATERAL

BY MOVING DEFORMABLE BARRIER :

{-Rt. Side Sill @ Frt Seat 10-Midrear of Left Rear Door . VERTICAL

2-Rt. Side Sill @ Rr. Seat 11-Left Rear Door Upper Ctrline’

3-Rr. Floorpan Above Axje 12-Left Lower B-Post

4-Left Side Sill @ Rr. Seat 13-Left Middle B-Post

5-Left Side Slll @ Frt. Seat' 14-Left Lower A-Post

6-Left Frt. Doocn; On Cftnterhtne 15-Left Middle A-Post

& -Midrant of Laft Pt Door 16-Front Seat Track

g-Left Fri. Door Upper Ctrline 17-Rear Seat Track

18-Vehicle C.G.
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Vehicle NHTSA No.: MV5500

DATA SHEET NO. 14

MOVING DEFORMABLE BARRIER (MDB) ACCELEROMETER LOCATIONS AND

DATA SUMMARY
Year/Make/Model/Body Style: 1997/Subaru/Legacy/AWD/4-Door

Test Date: _February 18, 1997

FORWARD >
MQTION
AR - =
o~ — _G"" P | )
QO Y%ﬁ vi —=
A e 7
7 e d T
- { =
Y“ ' TOP VIEW
Coordinates (mm)* (+) Positive () Negative
Accel. Description X Y Z Max. Time | Max. Time
No.
MDB Center of Gravity -1092 0 483
Longitudinal (X) -—- --- === 1.2 166 -16.3 31
1 | Lateral (Y) 1.0 66 -6.8 35
Vertical (Z) — - 16.8 18 -16.1 23
Resultant (R) - ---
Rear Frame Member _=2591 -625
2 e
Longitudinal (X) - -
Lateral (Y) - —

Z - Ground Level (+ Up)

*Reference: X - Front Axle (+ Forward)
‘ Y - Vehicle Centerline (+ To right)
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DATA SHEET NO. 15
HIGH SPEED CAMERA LOCATIONS AND DATA

Year/Make/Model/Body Style: _1997/Subarw/Legacy/AWD/4-Door
Vehicle NHTSA No.: MVY5500 Test Date: February 18, 1997

8
gl
M
IMPACT POINT 17 |. g
@- | 6
EORV o
(LI A
Camera Coordinates (mm)* Lens Film
No. View Angle (mm) | Speed
X Y Z (fps)
Real Time
6 Left Impact -1020 { -2320 1680 13 1020
8 Onboard Driver 8 855
9 Onboard Passenger 8 1053
7 Onboard Hood 13 1015
5 Right Impact -700 | -10450 | 1660 25 980
1 Top Overall - -300 -50 5000 8 1031
2 Top Impact -295 1260 5000 13 810
4 Cart Overall | 13 1020
3 Cart Pointer 35 1026
* Reference: (from point of impact)
+X =Forward
+Y = To Right
+Z = Upward
4-23
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DATA SHEET 16
FUEL SYSTEM INTEGRITY POST IMPACT TEST DATA

Vehicle Year/Make/Model/Body Style: _1997/Subaru/Legacy/AWD/4-Door
Vehicle NHTSA No.: MV5500 Test Date: February 18, 1997

TEST REQUIREMENTS:

Drain the test vehicle’s fuel system and operate the engine until the fuel system is
dry. Add Stoddard solvent, which has been dyed purple, until 92-94% of the
stated usable capacity is reached. Operate the engine to assure the Stoddard

solvent is present throughout the entire fuel system.

TEST VEHICLE IMPACT TYPE: X __ Side Impact MDB 38.3 mph (61.6 kph)

FUEL SPILLAGE MEASUREMENT:
POST IMPACT TEST TEST RESULTS | MAXIMUM ALLOWABLE
1. From impact until vehicle‘ 0 loz
motion ceases
2. For 5 minute period after 0 50z
vehicle motion ceases
3. For next 25 minutes 0 1 0z./1 min

~ FUEL SPILL AGE LOCATION(S): None
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DATA SHEET 16
FMVSS 301 STATIC ROLLOVER TEST DATA

Vehicle Year/Make/Model/Body Style:_1997/Subaru/Iegacy/AWD/4-Door
Vehicle NHTSA No.: MV5500

TEST PHASE: 0° - 90°

o}

FUEL FILLER
CAP LOCATION

ROTATE SD FILLER
CAP IS DOWN

NOTE: IF SIDE FILL

Test Date: February 18, 1997

90

DETERMINATION OF SOLVENT COLLECTION TIME PERIOD:

Rollover Fixture 90° Rotation Time =__2  minutes 44 seconds
(Spec. Range = 1 to 3 minutes)
FMVSS 301 Position Hold Time =_ 5  minutes 0 _seconds
TOTAL TIME =__7  minutes 44 _ seconds
Next Whole Minute Interval =_8 minutes
FUEL SPILLAGE MEASUREMENT:
0° TO 90° ROTATION (FILLER CAP TEST RESULTS MAXIMUM
DOWN) ‘ ALLOWABLE
1. First 5§ Minutes From Onset of Rotation 0oz S oz
2. Sixth Minute From Onset of Rotation 0oz 1oz
3. Seventh Minute From Onset of Rotation 0oz 1oz
4. Eighth Minute if Required 0oz 10z
FUEL SPILLAGE LOCATIONS(S): None
4-25



DATA SHEET 16
FMVSS 301 STATIC ROLLOVER TEST DATA (Cont'd)

Vehicle Year/Make/Model/Body Style: _1997/Subarw/Legacy/AWD/4-Door
Vehicle NHTSA No.: MV5500 Test Date: February 18, 1997

TEST PHASE: 90° - 180° 0 o
20 180

DETERMINATION OF SOL LLECTION TIME PERIOD:

Rollover Fixture 90° Rotation Time =__ 2 minutes 29  seconds

(Spec. Range = 1 to 3 minutes)

Fall

FMVSS 301 Position Hold Time
TOTAL TIME 7
Next Whole Minute Interval =__8 minutes

S___ minutes 0___ seconds

minutes 29 _ seconds

- FUEL SPILT.AGE MEASUREMENT:

90° TO 180° ROTATION TEST RESULTS MAXIMUM
ALLOWABLE

1. First S Minutes From Onset of Rotation 0oz Soz

2. Sixth Minute From Onset of Rotation 0oz 10z

3. Seventh Minute From Onset of Rotation 0oz 10z

4. - Eighth Minute if Required 0oz 10z

FUEL SPILLAGE LOCATIONS(S): None

L e T . S , P L e St T Tl R e S ST T - Sia T L
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DATA SHEET 16

FMVSS 301 STATIC ROLLOVER TEST DATA (Cont'd)

Vehicle Year/Make/Model/Body Style:' 1997/Subaru/Iegacy/AWD/4-Door

Vehicle NHTSA No.: MV5500

TEST PHASE: 180° -270°

180|

270

Test Date: February 18, 1997

OLLECTION TIME PERIO

DETERMINA F SOL D:

Rollover Fixture 90° Rotation Time = 2  minutes 17 _ seconds

(Spec. Range=1t03 tninutes)

FMVSS 301 Position Hold Time ~ =__5 _ minutes 0__seconds

TOTAL TIME =_7  minutes 17 _seconds

Next Whole Minute Interval =__ 8  minutes

FUEL SPILLAGE MEASUREMENT:

180° TO 270° ROTATION TEST RESULTS MAXIMUM

. ALLOWABLE

1. First 5 Minutes From Onset of Rotation 0oz 50z

2. Sixth Minute From Onset of Rotation 0oz 1oz

3. Seventh Minute From Onset of Rotation 0oz 1oz

4. Eighth Minute if Required 0 oz 10z
FUEL SPILLAGE LOCATIONS(S): None
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DATA SHEET 16
FMVSS 301 STATIC ROLLOVER TEST DATA

Vehicle Year/Make/Model/Body Style: _1997/Subaru/Legacy/AWD/4-Door
Vehicle NHTSA No.: MV5500 Test Date: _February 18, 1997

TEST PHASE: 270° - 360 570 o 360 o

DETERMINATION OF SOLVENT COLLECTION TIME PERIOD:

Rollover Fixture 90° Rotation Time =__2  minutes 45  seconds

(Spec. Range = 1 to 3 minutes)

o Tt 5 y . i - Wi T . - B AR T sl ST ey s < :

FMVSS 301 Position Hold Time  =__5 _ minutes 0__ seconds
TOTAL TIME =__7 ___ minutes 45  seconds
Next Whole Minute Interval =__8  minutes
FUEL SPILLAGE MEASUREMENT:
270° TO 360° ROTATION TEST RESULTS MAXIMUM
' ALLOWABLE
1. First 5 Minutes From Onset of Rotation 0oz 50z
2. Sixth Minute From Onset of Rotation 0 oz 1oz
3. Seventh Minute From Onset of Rotation 0oz 10z
4. Eighth Minute if Required 0oz 10z

FUEL SPILLAGE LOCATIONS(S): None
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APPENDIX A - PHOTOGRAPHS
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TABLE OF PHOTOGRAPHS

Photo No. A-1 - Pre-Test Front View of Test Vehicle

" Photo No. A-2 - Post-Test Front View of Test Vehicle

Photo No. A-3 - Pre-Test Rear View of Test Vehicle

Photo No. A-4 - Post-Test Rear View of Test Vehicle

Photo No. A-5 - Pre-Test Left Side View of Test Vehicle

Photo No. A-6 - Post-Test Left Side View of Test Vehicle

Photo No. A-7 - Pre-Test MDB Positioned Against Vehicle (left side)
Photo No. A-8 - Pre-Test MDB Positioned Against Vehicle (right side)
Photo No. A-9 - Pre-Test MDB Positioned Against Vehicle Overhead View
Photo No. A-10 - Post-Test MDB Positioned Against Vehicle (left side)
Photo No. A-11 - Post-Test MDB Positioned Against Vehicle (right side)
Photo No. A-12 - Post-Test MDB Positioned Against Vehicle Overhead View
Photo No. A-13 - Pre-Test MDB Top View

Photo No. A-14 - Post-Test MDB Top View

Photo No. A-15 - Pre-Test MDB Front View

- Photo No. A-16 - Post-Test MDB Front View

Photo No. A-17 - Pre-Test MDRB Right Side View

Photo No. A-18 - Post-Test MDB Right Side View

Photo No. A-19 - Pre-Test MDB Left Side View

Photo No. A-20 - Post-Test MDB Left Side View

Photo No. A-21 - Pre-Test Driver Dummy Right Side View

" Photo No. A-22 - Post-Test Driver Dummy Right Side View

Photo No. A-23 - Pre-Test Driver Dummy Left Side View

Photo No. A-24 - Post-Test Driver Dummy Left Side View

Photo No. A-25 - Pre-Test Driver Dummy Left Side View (Door Open)
Photo No. A-26 - Pre-Test Driver Dummy Shoulder and Door Top View
Photo No. A-27 - Post-Test Driver Dummy Shoulder and Door Top View
Photo No. A-28 - Post-Test Driver Dummy Contact

Page No.
A-1
A-2
A3
A-4
A-5
A-6
A-7
A-8
A-9
A-10
A-11
A-12
A-13
A-14
A-15
A-16
A-17
A-18
A-19
A-20
A-21
A-22
A-23
A-24
A-25
A-26
A-27
A-28



Photo No.
Photo No.
Photo No.
Photo No.
Photo No.
Photo No.
Photo No.
Photo No.
Photo No.
Photo No.
Photo No.
Photo No.
Photo No.
Photo No.
Photo No.
Photo No.
Photo No.
Photo No.
Photo No.
Photo No.
Photo No.

TABLE OF PHOTOGRAPHS

A-29 - Post-Test Driver Dummy Head Contact

A-30 - Pre-Test Passenger Dummy Right Side View

A-31 - Post-Test Passenger Dummy Right Side View

A-32 - Pre-Test Passenger Dummy Left Side View

A-33 - Post-Test Passenger Dummy Left Side View

A-34 - Pre-Test Passenger Dummy Left Side View (Door Open)
A-35 - Pre-Test Passenger Dummy Shoulder and Door po View
A-36 - Post-Test Passenger Dummy Shoulder and Door Top View
A-37 - Post-Test Passenger Dummy Contact

A-38 - Pre-Test Left Front Impact Point on Vehicle

A-39 - Post-Test Left Front Impact Point on Vehicle

A-40 - Vehicle Certification Label

A-41 - Tire Placard

A-42 - Rollover 90°

A-43 - Rollover 180°

A-44 - Rollover 270°

A-45 - Rollover 360°

A-46 - Left Front Attitude Point

A-47 - Right Front Attitude Point

A-48 - Left Rear Attitude Point

A-49 - Right Rear Attitude Point

Page No.
A-29
A-30
A-31
A-32
A-33
A-34
A-35
A-36
A-37
A-38
A-39
A-40
A-41
A-42
A-43
A-44
A-45
A-46
A-47
A-48
A-49
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Photo No. A-7 - Pre-Test MDB Positioned Against Vehicle (left side)




Photo No. A-8 - Pre-Test MDB Positioned Against Vehicle (right side)
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Photo No. A-10 - Post-Test MDB Positioned Against Vehicle (left side)
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Photo No. A-17 - Pre-Test MDB Right Side View




Photo No. A-18 - Post-Test MDB Right Side View
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Photo No. A-29 - Post-Test Driver Dummy Head Contact




LR .— 4 "l A o . .... FIed

30

A

AJVO3T nMvans seg,
00SSAWH VS 1 FiN

LIvding 141s dvoN
1S31-Jid
ﬁlﬂlﬂﬂa

PR SRS T,




MIIA 3PIS WBry Awnungy o8usssed 15911504 - [£-V ON 0104

L Tivres oy
LR e |

1531-150d

L]
HHIT!

T v
v
[l
—— N —
r ....’ Sl
. - g —

I’ B ny
o il R R G
o =38 =t - L e 4 ¥

o s




MDA IPIS Yo Amun] J95uasseq 15901 - ZE-V "ON 0104d

B s s s s S EEEEREEEE
M

nhll- M E W EEENEEENNBR gt

x
a\\\ S w—
\ﬂﬂl'llll'll-.l.-;l

A-32

1531-34d
B, .. __—

N \—2 L@ \J&_h !




M31A 9pI§ Yo7 Awungg Ja8uassed 15911804 - ££-Y ON 0104d

Iﬂ!lIlll.Ih!.:.l.lII.l..l

© === ,

L'I_‘l....l

k




(uadQ 100Q) M3IA IpIS Yo] Awun(y 12Buassed 1591-94d - #E-V "ON 0104d




m3iA dog, Jooq pue sepinoys Awnmngg 1o8uassed 1831 -91d - G-V ON 010Ud

- .Nrun_..n‘.\n\\ = . %.\ g
b.\.‘mﬂ\ ..ln.‘t&

prnr= L




matp doj oo pue sapinoys Aunun(y 198uassed 183 -150d - 9§~y ON DI0Ud

A.n}‘_. ,......fr.r o a

.....




weuo)) Awwng 128usssed 1591-1504 - LE-V 'ON 010Ug

A-37




SPWRA, uo Juiog 1edw] oL YoT ISAL-P1d - 8E-Y “ON 01044
\]

\ .
" A
Wy i

A-38




| uﬁﬁwb_ R 3 1oudw] 0L Yo7 IS9L-1504 - 6£-Y “ON 0104g

— - a
=< / s 2N SSEERTES: SR
\ o e i v X
..l. __-.. .. :
2] n (\ >
w_

R 24

b7

ar h

w-._-___

>Odo.u.3 Nnyve
1661 8} mmmm

19vdiNl 3d
.06 H

Py




]°qeT uo
BEOYILD) MDA - 0F~V "ON 0104

‘NI JALLOWOLNY NZ

N3SSVd ‘3dAl
"3A08

A-40

TDIHIA
(v 16 8102 B

o8/2) ‘LV0




PIEJE[J ML - [#V 'ON 0104d




006 J3AO[[0Y - Z-V ON 010Yg

T qj; ALY
_ £ 5 dlia
| { . | g
| | 7 A . ,m H..“.
5 0 I 1 U O O I O O . N
_ | i TR B w T T 15 - 9
i Lb || r_.u,.r14|1.L | -|H_|..r I S p— : q " n_s_. w_
|Ll.ll..__ R | = . '.H | _ ; il - ”lh. g :
_ * 7 “. _ ; : pl_.ﬂr;
e |

-——-I'M—'-l
A-4

4




o081 JRAO[OY - £~V "ON 01044

-
B v dib ki
x &) P
I TN by I ; : - _
bl B .
i B0
i A
| |
| |
o _
B | ] :
] | . -
i ¥
7 i
L]
| .
i B :
Tl : _..
i ﬁ
| it |
1 __ )
| <
“- J. ﬁll -y \ﬂ
Y
'k
i 43
= == { ﬂ
g Y e 1
B
i 1




o0LT JRACIIOY - 1~V ON 0104d

YIS Y
A GRnS tots
_.F .__... _—._.uu Fﬁimr

vl 4

o 4 b

- I;?.‘v-?-
g

Bt i

s ¢

r

M ¥
|:'1E co®

FED
{ I'E_';‘l‘:‘"k:I

HEE A L

5N




oJ9E JRAD][OY - S~V 'ON 0104g

= - = EE B

.ll_ililillllll

ﬁ

=) A__-__w {1

TEeeEE e ] - -
. T
E B 1 ' T T |
._u 14§ _
| i iR ;
5 . il
. Hiw . __ !
f |

¥




iod apnimy oL Yo7 - 9~y ON 01044

A-46

lnlll-l-l..

(e

Illulll_lr




Iod apmmy Juos] Wy - LY "ON 0104d
. g

.* y

i D, W g J# e

- ¥ > -
A

'l . i -

5
s
Oy

bt ]
AN

A-47




juIogd apnimy 1eay Y27 - 8F-V 'ON 01044

A-48

EEEEEEERI

14
I EEE NN <

1S31-34d

.
thin
-

R, oo




1uI0d pmimy Jeay W3ng - 64~V ON 0104d

A-49

\\ il




.

APPENDIX B - VEHICLE AND SID RESPONSE DATA




Table of Data Plots

Occupant:
Figure B-1 - Driver Head X Acceleration vs. Time

Figure B-2 - Driver Head Y Acceleration vs. Time

Figure B-3 - Driver Head Z Acceleration vs. Time

Figure B-4 - Driver Head Resultant vs. Time

Figure B-5 - Driver Upper Rib Y Acceleration vs. Time
Figure B-6 - Driver Upper Rib Y Velocity vs. Time
Figure B-7 - Driver Lower Rib Y Acceleration vs. Time
Figure B-8 - Driver Lower Rib Y Velocity vs. Time
Figure B-9 - Driver Lower Spine Y Acceleration vs. Time
Figure B-10 - Driver Lower Spine Y Velocity vs. Time
Figure B-11 - Driver Pelvis Y Acceleration vs. Time

Figure B-12 - Driver Pelvis Y Velocity vs. Time

Vehicle:

Figure B-13 - Left Side Sill at Front Seat Y Acceleration vs. Time
Figure B-14 - Left Side Sill at Front Seat Y Velocity vs. Time
Figure B-15 - Left Side Sill at Rear Seat Y Acceleration vs. Time
Figure B-16 - Left Side Sill at Rear Seat Y Velocity vs. Time
Figure B-17 - Right Side Sill at Front Seat X Acceleration vs. Time
Figure B-18 - Right Side Sill at Front Seat X Velocity vs. Time
Figure B-19 - Right Side Sill at Front Seat Y Acceleration vs. Time
Figure B-20 - Right Side Sill at Front Seat Y Velocity vs. Time
Figure B-21 - Right Side Sill at Front Seat Z Acceleration vs. Time
Figure B-22 - Right Side Sill at Front Seat Z Velocity vs. Time
Figure B-23 - Right Side Sill at Front Seat Resultant Acceleration vs. Time
Figure B-24 - Right Side Sill at Rear Seat X Acceleration vs. Time
Figure B-25 - Right Side Sill at Rear Seat X Velocity vs. Time
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B-13
B-14
B-15
B-16
B-17
B-18
B-19
B-20
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Table of Data Plots

Vehicle (Cont’d):

Figure B-26 - Right Side Sill at Rear Seat Y Acceleration vs. Time
Figure B-27 - Right Side Sill at Rear Seat Y Velocity vs. Time
Figure B-28 - Right Side Sill at Rear Seat Z Acceleration vs. Time
Figure B-29 - Right Side Sill at Rear Seat Z Velocity vs. Time

Figure B-30 - Right Side Sill at Rear Seat Resultant Acceleration vs. Time

Figure B-31 - Left Driver Seat Track Y Acceleration vs. Time
Figure B-32 - Left Driver Seat Track Y Velocity vs. Time

Figure B-33 - Rear Floorpan above Axie X Acceleration vs. Time
Figure B-34 - Rear Floorpan above Axle X Velocity vs. Time
Figure B-35 - Rear Floorpan above Axle Y Acceleration vs. Time
Figure B-36 - Rear Floorpan above Axle Y Velocity vs. Time
Figure B-37 - Rear Floorpan above Axle Z Acceleration vs. Time
Figure B-38 - Rear Floorpan above Axle Z Velocity vs. Time

Figure B-39 - Rear Floorpan above Axle Resultant Acceleration vs. Time
Figure B-40 - Right Rear Occupant Compartment Y Acceleration vs. Time
Figure B-41 - Right Rear Occupant Compartment Y Velocity vs. Time

Figure B-42 - Left Lower A-Post Y Acceleration vs. Time
Figure B-43 - Left Lower A-Post Y Velocity vs. Time

Figure B-44 - Left Mid A-Post Y Acceleration vs. Time

Figure B-45 - Left Mid A-Post Y Velocity vs. Time

Figure B-46 - Left Lower B-Post Y Acceleration vs. Time
Figure B-47 - Left Lower B-Post Y Velocity vs. Time

Figure B-48 - Left Mid B-Post Y Acceleration vs. Time

Figure B-49 - Left Mid B-Post Y Velocity vs. Time

Figure B-50 - Vehicle Center of Gravity X Acceleration vs. Time
Figure B-51 - Vehicle Center of Gravity X Velocity vs. Time
Figure B-52 - Vehicle Center of Gravity Y Acceleration vs. Time
Figure B-53 - Vehicle Center of Gravity Y Velocity vs. Time
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Table of Data Plots

Vehicle (Cont’d):

Figure B-54 - Vehicle Center of Gravity Z Acceleration vs. Time

Figure B-55 - Vehicle Center of Gravity Z Velocity vs. Time

Figure B-56 - Vehicle Center of Gravity Resultant Acceleration vs. Time
Figure B-57 - Left Front Door Centerline Y Acceleration vs. Time
Figure B-58 - Left Front Door Centerline Y Velocity vs. Time

Figure B-59 - Left Front Door Upper Centerline Y Acceleration vs. Time
Figure B-60 - Left Front Door Upper Centerline Y Velocity vs. Time
Figure B-61 - Left Rear Door Midrear Y Acceleration vs. Time

Figure B-62 - Left Rear Door Midrear Y Velocity vs. Time

Figure B-63 - Left Rear Door Upper Centerline Y Acceleration vs. Time
Figure B-64 - Left Rear Door Upper Centerline Y Velocity vs. Time

Barrier:

Figure B-65 - Moving Barrier Center of Gravity X Acceleration vs. Time
Figure B-66 - Moving Barrier Center of Gravity X Velocity vs. Time
Figure B-67 - Moving Barrier Center of Gravity Y Acceleration vs. Time
Figure B-68 - Moving Barrier Center of Gravity Y Velocity vs. Time
Figure B-69 - Moving Barrier Center of Gravity Z Acceleration vs. Time
Figure B-70 - Moving Barrier Center of Gravity Z Velocity vs. Time
Figure B-71 - Moving Barrier Center of Gravity Resultant Acceleration vs. Time
Figure B-72 - Moving Barrier Rear Axle X Acceleration vs. Time

Figure B-73 - Moving Barrier Rear Axle X Velocity vs. Time

Figure B-74 - Moving Barrier Rear Axle Y Acceleration vs. Time

F igﬁre B-75 - Moving Barrier Rear Axle Y Velocity vs. Time

Figure B-76 - Left Barrier Contact

Figure B-77 - Right Barrier Contact
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Table of Data Plots

Redundant;

Figure B-78 - Driver Upper Rib Y Redundant Acceleration vs. Time
Figure B-79 - Driver Upper Rib Y Redundant Velocity vs. Time
Figure B-80 - Driver Lower Rib Y Redundant Acceleration vs. Time
Figure B-81 - Driver Lower Rib Y Redundant Velocity vs. Time
Figure B-82 - Driver Lower Spine Y Redundant Acceleration vs. Time
Figure B-83 - Driver Lower Spine Y Redundant Velocity vs. Time
Figure B-84 - Driver Pelvis Y Redundant Acceleration vs. Time
Figure B-85 - Driver Pelvis Y Redundant Velocity vs. Time

FIR Filtered

Figure B-86 - Driver Upper Rib Y Acceleration vs. Time

Figure B-87 - Driver Upper Rib Y Redundant Acceleration vs. Time
Figure B-88 - Driver Lower Rib Y Acceleration vs. Time

Figure B-89 - Driver Lower Rib Y Redundant Acceleration vs. Time
Figure B-90 - Driver Lower Spine Y Acceleration vs. Time

Figure B-91 - Driver Lower Spine Y Redundant Acceleration vs. Time
Figure B-92 - Driver Pelvis Y Acceleration vs. Time

Figure B-93 - Driver Pelvis Y Redundant Acceleration vs. Time
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APPENDIX C
SID CONFIGURATION AND PERFORMANCE VERIFICATION




REPORT NO. MGA-97-DC20

DUMMY PERFORMANCE CALIBRATIONS

NEW CAR ASSESSMENT PROGRAM
SIDE IMPACT TEST

1997 SUBARU LEGACY AWD
4-DOOR SEDAN

NHTSA NO. MV5301

MGA PROVING GROUNDS
5000 WARREN ROAD
BURLINGTON, WI 53105

Test Date: February 18, 1997

Report Date: March 10, 1997

FINAL REPORT

Prepared For:

U. S. DEPARTMENT OF TRANSPORTATION

NATIONAL HIGHWAY TRAFFIC SAFETY ADMINISTRATION
OFFICE OF CRASHWORTHINESS STANDARDS
ROOM 5313, NPS-10
400 SEVENTH STREET, S.W.

Washington, D.C. 20590



DUMMY S/N:

DUMMY S/N:

DUMMY S/N:

DUMMY S/N:

DUMMY S/N:

DUMMY S/N:

274

275

274

275

274

275

TABLE OF CONTENTS

PRE-TEST CERTIFICATION DATA

PRE-TEST CERTIFICATION DATA

POST-TEST CERTIFICATION DATA

POST-TEST CERTIFICATION DATA

POST-TEST INSPECTION CHECKLIST

POST-TEST INSPECTION CHECKLIST

VEHICLE AND DUMMY TEMPERATURE

Page No.

1-1

4-1

5-1

6-1

7-1



PRE-TEST CERTIFICATION DAT

Front Dummy Serial Number: 274

i S . I L B . o . B SR . .

1-1



External Dimensions:

Thorax Impact Test:

Pelvic Impact Test:

Abdominal Compression Test:

Lumbar Flexion Test:

Calibration Test Results

Dummy Serial Number: 274

Pre-Test Calibration

The dummy passed all external dimension requirements.

The thorax passed all impact test requirements.

The pelvis passed all impact test requirements.

The abdomen passed all compression test requirements.

The lumbar passed all flexion test requirements.



SIDE IMPACT DUMMY CONFIGURATION AND PERFORMANCE VERIFICATION DATA

DUMMY NO.: 274 DATE OF VERIFICATION: February 14, 1997

DESCRIPTION SPECIFICATION TEST RESULTS

SH - Seated Height 35.0" -35.8" 354
RH - Rib Height 19.75" - 20.50" 20.25
HP - Hip Pivot Height 3.9" ref. 3.9

RD - Rib From Back Line 9.0"t0 9.5" 9.1

KV - Knee Pivot From Back Line 20.1" -20.7" 20.5
SW - Knee Pivot to Floor 19.3" - 19.9" 19.6
HW - Hip Width .14.0" - 15 4" 14.6

MEASUREMENTS BY: gi L ‘j .Q,
APPROVED BY: W




MGA RESEARCH CORPORATION

THORACIC SHOCK ABSORBER TEST

SIDE IMPACT DUMMY (SID)
DATE: February 11, 1997
DUMMY NUMBER: _ 274 TEST NUMBER: _D9743678
TEST PARAMETER SPECIFICATION TEST RESULTS

TEMPERATURE 66 -78°F 70°
RELATIVE HUMIDITY 10 - 70% 15%
VELOCITY FORCE (lb.) 188 - 253 246
10 f/s DISPLACEMENT (in.) 1.18-1.38 1.20
VELOCITY FORCE (1Ib.) 389 -472 396
14 /s DISPLACEMENT (in.) 1.26 - 1.47 1.32
VELOCITY FORCE (Ib.) 841 - 1000 932
20 fit/s DISPLACEMENT (in 130-1.57 135

TEST MEETS SPECIFICATIONS

Tl'?‘.CHNICIAN q;"‘“ N .\Q—-

APPROVED BY M
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MGA RESEARCH CORPORATION

THORAX IMPACT TEST
SIDE IMPACT DUMMY (SID)
DATE: February 14, 1997
DUMMY NUMBER: 274 TEST NUMBER: D97432
TEST PARAMETER SPECIFICATION TEST RESULTS
TEMPERATURE 66 -78° F 70°
RELATIVE HUMIDITY 10 - 70% 15%
PROBE SPEED 13.8 - 14.2 fps 14.0
UPPER RIB 37-46¢g's 39
LOWER RIB 37-46 g's 37 “
LOWER SPINE 15-22¢'s 19 ||
TEST MEETS SPECIFICATIONS

TECHNICIAN (\,\\H W j
APPROVED BY %/W/




JdS/1ld $8°PT = (IIAS LOVdHWI

TO+ATH9285° ~ = & T0-40S2819°8 = X
a9T°'0 821'0 968°' 08 ¥96'08 ZEB'Q PRB° 0
] I ] , I :
8’ 8zZ-
@St S,
s B2Z°'6E = ANTIYN A WNHWIXYW THL
............ NOILBHATHIOY- FIY-HAddA- -~~~} ________...__l@®S
((SANODASY)Y FAWIL SN (S.9) NOILLYHITIODY
P2Z # AWHNA
BT:ST 266T-9T-Z0 IOUdWI XUHOHL — NOIIVHAIIYD AWWNG




JdS/1d $8°PT = QIALS LOVIMWI

TB+IZETSE" - = & TB-46S2879°0 = X
B9T'8 82ZI'8 98'@ $90° 8 ZEB' B )
_ _ ] _
8 8z~
o
@° ST 0
S, B2T° 28 = ANTUN & WNWIXUM THL |
............ NOT LOHATIIY- &IY-¥ANOT- - -\ ____________________.____lges

((SANOJIS) ) AWIL SN (S,9) NOIIVHATIOOU
P22 # AWHNA
BT:5T L66T-F1-20 LOVUdWI XUHOHL — NOILGHEITYD AWWNG




JIS/Ld ¥0°PT = qIALS LOVIWI

88+78989€F'— = & TB-IABS2819'6G = X
89T °0@ 871°06 968" 0 90" 0 ZEo' 0 0808° 6
[ [ | [
B gzZ-
-~ -
8'S 0
s,585°8T = ANTYN & WNWIXYW FHL
NOILUHITIOOY ANIJS HANOT 8B
((SANODIS)) TWIL "SN (S.9) NOILYYATIONOY
PZ # AWHNG

ET:ST L66T-%T-286 LOUdHI XUHOHL — NOIIGHAITYO AWWNA




MGA RESEARCH CORPORATION

PELVIS IMPACT TEST
SIDE IMPACT DUMMY (SID)
DATE: F 14, 1997
DUMMY NUMBER: 274 TEST NUMBER: _D97433
TEST PARAMETER SPECIFICATION TEST RESULTS

TEMPERATURE 66-78°F 70°
RELATIVE HUMIDITY 10 - 70% 15%
PROBE SPEED 13.8-14.21/s 14.1
PELVIS ACCELERATION 40-60 g's 44

TEST MEETS SPECIFICATIONS

TECHNICIAN(IZ—\ M ﬁ
APPROVED BY 4 7%’
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MGA RESEARCH CORPORATION

ABDOMINAL COMPRESSION TEST
(PRELOAD = 10 LBS)

SIDE IMPACT DUMMY (SID)
DATE: February 14, 1997
DUMMY NUMBER: 274 TEST NUMBER: D97434
TEST PARAMETER SPECIFICATION TEST RESULTS

TEMPERATURE 66 -78°F 70°
RELATIVE HUMIDITY 10 - 70% 15%
FORCE @ 0.5 in 23.3-36.51bs 298
FORCE @ 0.75 in 36.7 - 49.8 lbs 422
FORCE @ 1.0in ' 50 - 63 Ibs 57
FORCE @ 1.3in 73 - 88 Ibs 77

TEST MEETS SPECIFICATIONS

e NV
APPROVED BY % M

rd
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MGA RESEARCH CORPORATION
LUMBAR FLEXION TEST
SIDE IMPACT DUMMY (SID)
DATE: _February 14, 1997
DUMMY NUMBER: 274 _ TEST NUMBER: _D97435
II TEST PARAMETER SPECIFICATION TEST RESULTS
TEMPERATURE 66-78°F 70°
RELATIVE HUMIDITY 10 - 70% 15%
FORCE @ 0° 0 - 61lbs 0
FORCE @ 20° 22 - 34 Ibs 22
FORCE @ 30° 34-461bs 35
FORCE @ 40° 46 - 58 Ibs 47
RETURN ANGLE 12° maximum 1°
TEST MEETS SPECIFICATIONS

TECHNICIAN Q\J\ M j
APPROVED BY % A ke —
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PRE-TEST CERTIFICATION DATA

Rear Dummy Serial Number: 275

2-1




External Dimensions:

Thorax Impact Test:

Pelvic Impact Test:

Abdominal Compression Test:

Lumbar Flexion Test:

ibration Test Result mm

Dummy Serial Number: 275

Pre-Test Calibration

The dummy passed all external dimension requirements.

The thorax passed all impact test requirements.

The pelvis passed all impact test requirements.

The abdomen passed all compression test requirements.

The lumbar passed all flexion test requirements.
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SIDE IMPACT DUMMY CONFIGURATION AND PERFORMANCE VERIFICATION DATA

DUMMY NO.: _275 DATE OF VERIFICATION: February 17, 1997
DESCRIPTION SPECIFICATION TEST RESULTS ||

SH - Seated Height 35.0" -35.8" 35.3 ||
RH - Rib Height 19.75" - 20.50" 20.00 “
HP - Hip Pivot Height 3.9" ref. 3.9

I RD - Rib From Back Line 9.0" to 9.5" 9.1

|| KV - Knee Pivot From Back Line 20.1" -20.7" 20.5
SW - Knee Pivot to Floor 19.3" - 19.9" 194
HW - Hip Width 14.0" - 15.4" 14.5

MEASUREMENTS BY: Q\.ﬁ. Lﬂ Q
APPROVED BY: % /1%4./2/—
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MGA RESEARCH CORPORATION

THORACIC SHOCK ABSORBER TEST

SIDE IMPACT DUMMY (SID)
DATE: February 11, 1997
DUMMY NUMBER: _275 TEST NUMBER: _D9744678
TEST PARAMETER SPECIFICATION | TEST RESULTS

TEMPERATURE 66-78° F 70°
RELATIVE HUMIDITY 10 - 70% 15%
VELOCITY FORCE (Ib.) 188 - 253 204
10 ft/s DISPLACEMENT (in.) 1.18 - 1.38 1.34
VELOCITY FORCE (Ib.) 389 - 472 429
14 s DISPLACEMENT (in.) 1.26 - 1.47 1.46
VELOCITY FORCE (Ib.) 841 - 1000 858
20 /s DISPLACEMENT (in.) 130157 151 |

TEST MEETS SPECIFICATIONS

TECHNICIANG?«——~ L*ﬂ ..Q___-
APPROVED BY M
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MGA RESEARCH CORPORATION

THORAX IMPACT TEST

SIDE IMPACT DUMMY (SID)

DATE: February 17, 1997

DUMMY NUMBER: _275

TEST NUMBER: _D97442

_
TEST PARAMETER SPECIFICATION TEST RESULTS
TEMPERATURE 66 - 78° F 70°
RELATIVE HUMIDITY 10 - 70% 11%
PROBE SPEED 13.8 -14.2 fps 14.2
UPPER RIB 37-46¢g's 39
LOWER RIB 37-46¢'s 37 “
LOWER SPINE 15-22 Jg's _ 17 J
TEST MEETS SPECIFICATIONS

e 1l [/
APPROVED BYM
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MGA RESEARCH CORPORATION

PELVIS IMPACT TEST
SIDE IMPACT DUMMY (SID)
DATE: _F 17, 1997
DUMMY NUMBER: _ 275 TEST NUMBER: _D97443
TEST PARAMETER SPECIFICATION TEST RESULTS
TEMPERATURE 66-78°F 70°
RELATIVE HUMIDITY 10 - 70% 11%
PROBE SPEED 13.8-14.2 f/s 14.1
PELVIS ACCELERATION 40 - 60 g's 50
TEST MEETS SPECIFICATIONS

TECHNICIAI\Q:,__ 0 ;Q\

APPROVED BY % /f%/é//
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MGA RESEARCH CORPORATION

ABDOMINAL COMPRESSION TEST
(PRELOAD = 10 LBS)

SIDE IMPACT DUMMY (SID)
DATE: February 14, 1997
DUMMY NUMBER: _275 TEST NUMBER: _D97444
TEST PARAMETER SPECIFICATION TEST RESULTS

TEMPERATURE 66 - 78°F 70°
RELATIVE HUMIDITY 10 - 70% 15%
FORCE @ 0.5 in 23.3-36.51bs 325
FORCE @ 0.75 in 36.7 - 49.8 Ibs 45.9
FORCE @ 1.0in 50 - 63 Ibs 61
FORCE@ 1.3 in 73 - 88 Ibs 83

TEST MEETS SPECIFICATIONS

e 2l
APPROVED BY W
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MGA RESEARCH CORPORATION

LUMBAR FLEXION TEST
SIDE IMPACT DUMMY (SID)
DATE: _F 14, 1997
DUMMY NUMBER: _275 _ TEST NUMBER: _D97445
TEST PARAMETER SPECIFICATION TEST RESULTS

TEMPERATURE 66 - 78° F 70°
RELATIVE HUMIDITY 10 - 70% 15%
FORCE @ 0° 0- 61lbs 0
FORCE @ 20° 22 - 34 Ibs 30
FORCE @ 30° 34 - 46 Ibs 43
FORCE @ 40° 46 - 58 Ibs 53
RETURN ANGLE 12° maximum 1°

TEST MEETS SPECIFICATIONS

e Lo 10,
APPROVED BY % /%%/5/'
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P

T-TEST CERTIFICATION DATA

Front Dummy Serial Number: 274
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External Dimensions;

Thorax Impact Test:

Pelvic Impact Test:

Abdominal Compression Test:

Lumbar Flexion Test:

Calibration Test Results Summary

Dummy Serial Number: 274

Post-Test Calibration

The dummy passed all external dimension requirements.

The thorax passed all impact test requirements.

The pelvis passed all impact test requirements.

The abdomen passed all compression test requirements.

The lumbar passed all flexion test requirements.
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SIDE IMPACT DUMMY CONFIGURATION AND PERFORMANCE VERIFICATION DATA

DUMMY NO.: _274 _ DATE OF VERIFICATION: March 3, 1997
" DESCRIPTION SPECIFICATION TEST RESULTS
|| SH - Seated Height 35.0" - 35.8" 35.4
l RH - Rib Height 19.75" - 20.50" 20.25
HP - Hip Pivot Height 3.9" ref. 3.9
| RD - Rib From Back Line 9.0"t0 9.5" 9.1
KV - Knee Pivot From Back Line 20.1" - 20.7" 20.5
SW - Knee Pivot to Floor 19.3"-19.9" 19.6
HW - Hip Width 14.0" - 15.4" 14.6

MEASUREMENTS BYCW l»d .Q,
APPROVED BY: _,Z% fm fa ke —
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MGA RESEARCH CORPORATION

THORAX IMPACT TEST
SIDE IMPACT DUMMY (SID)
DATE: _Fe 27 1997
DUMMY NUMBER: _ 274 TEST NUMBER: _D97552
TEST PARAMETER SPECIFICATION TEST RESULTS

TEMPERATURE 66 -78°F 70°
RELATIVE HUMIDITY 10 - 70% 25%
PROBE SPEED 13.8 - 14.2 fps 14.0
UPPER RIB 37-46g's 45
LOWER RIB 37-46g's 41
LOWER SPINE 15-22 §'s 21

TEST MEETS SPECIFICATIONS

TECHNICIAN GM Lﬂ_/Q\

APPROVED BY %&M
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MGA RESEARCH CORPORATION

PELVIS IMPACT TEST
SIDE IMPACT DUMMY (SID)
DATE: _February 28, 1997
DUMMY NUMBER: __274 TEST NUMBER: _D97553
TEST PARAMETER SPECIFICATION TEST RESULTS
TEMPERATURE 66-78°F 70°
RELATIVE HUMIDITY 10 - 70% 20%
PROBE SPEED 13.8-14.2 f/s 14.1
PELVIS ACCELERATION 40-60g's 45

TEST MEETS SPECIFICATIONS

TECHNICIAN Q\M Lﬂ L
APPROVED BY s Aol —
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MGA RESEARCH CORPORATION

ABDOMINAL COMPRESSION TEST
(PRELOAD = 10 LBS)

SIDE IMPACT DUMMY (SID)
DATE: _March 3. 1997
DUMMY NUMBER: _ 274 TEST NUMBER: _D97554
TEST PARAMETER SPECIFICATION TEST RESULTS
TEMPERATURE 66 - 78° F 70°
RELATIVE HUMIDITY 10 - 70% 20%
FORCE @ 0.5 in 23.3-36.5 Ibs 30.5
FORCE @ 0.75 in 36.7 - 49.8 Ibs 43.0
FORCE @ 1.0 in 50 - 63 lbs 58
FORCE g@ 1.3 in 73 - 88 Ibs 78

TEST MEETS SPECIFICATIONS

TECHNICIANQ\‘, lhﬁ k&
APPROVED BY % M
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MGA RESEARCH CORPORATION

LUMBAR FLEXION TEST
SIDE IMPACT DUMMY (SID)
DATE: _March 3, 1997
DUMMY NUMBER: _ 274 TEST NUMBER: _D97555
— -

TEST PARAMETER SPECIFICATION TEST RESULTS
TEMPERATURE 66 - 78° F 70°
RELATIVE HUMIDITY 10 - 70% 16%
FORCE @ 0° 0- 61lbs 0
FORCE @ 20° 22 - 34 Ibs 25
FORCE @ 30° 34 -461bs 37
FORCE @ 40° 46 - 58 Ibs 49
RETURN ANGLE 12° maximum 2°

TEST MEETS SPECIFICATIONS

et L0 O

APPROVED BY _Z// /Qz/«é/
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POST-TEST CERTIFICATION DATA

Rear Dummy Serial Number: 275
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External Dimensions:

Thorax Impact Test:

Pelvic Impact Test:

Abdominal Compression Test:

Lumbar Flexion Test:

Calibration Test Results Summary

Dummy Serial Number; 275

Post-Test Calibration

The dummy passed all external dimension requirements.

The thorax passed all impact test requirements.

The pelvis passed all impact test requirements.

The abdomen passed all compression test requirements.

The lumbar passed all flexion test requirements.



SIDE IMPACT DUMMY CONFIGURATION AND PERFORMANCE VERIFICATION DATA

DUMMY NO.: _275 DATE OF VERIFICATION: _March 3, 1997
DESCRIPTION | SPECIFICATION TEST RESULTS

SH - Seated Height 35.0" - 35.8" 35.3

RH - Rib Height 19.75" - 20.50" 20.00

HP - Hip Pivot Height 3.9" ref. 3.9

RD - Rib From Back Line 9.0" 0 9.5" 9.1

KV - Knee Pivot From Back Line 20.1" - 20.7" 20.5

SW - Knee Pivot to Floor 19.3" - 19.9" 19.4

HW - Hip Width 14.0" - 15.4" 14.5

MEASUREMENTS BYQ:;_. M Q_\
APPROVED BY: %M M/
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MGA RESEARCH CORPORATION

THORAX IMPACT TEST
SIDE IMPACT DUMMY (SID)
DATE: February 28, 1997
DUMMY NUMBER: _275 TEST NUMBER: _D97562
TEST PARAMETER SPECIFICATION TEST RESULTS
TEMPERATURE 66-78°F 70°
RELATIVE HUMIDITY 10 - 70% 20%

' PROBE SPEED 13.8 - 14.2 fps 14.2
UPPER RIB 37-46 g's 40
LOWER RIB 37-46g's 41
LOWER SPINE 15-22¢g's 19

TEST MEETS SPECIFICATIONS

v/
APPROVED BY %(/ M




AdS/Ld 8T'PT = @IAdS IOUdMI

a9t1°'@ 821°'8 968°8 ¥98° 9 ZEp'v 88a°’'e
_ ! ) _

8 8t-

4-5

N4 8° 6T

$.500°0F = INTYN & WNWIXYW JHL

i el Bt o R T T T U S - e — e o= - e

............................ B 85

((SUNODIS)) AUIL SN (S.H) NOIIYHATIOOW

S22 # &WUNa
11T 266T-BZ-20 LOVdHI XUHOHL — NOILUHAITYD &MWWNA




odS/1d 81°PT = @IAdS LOYdMI

891°'8 8zr’'n 968°08 ¥98° 8 ZEB"8 . 988’8
| _ _ |

% M % ooy

B°st

46

NOILUHITIOOU dIH HIMOT _ 8'as
((SANOJIS) ) FWIL "Sh (S,9) NOIIVYATIOOY
527 # AHUNa
TT:11 L661-82-2Z0 LOVHI XVHOHL — NOILVHAI'TYD ANWNG




04S/1d 8T'HT = QIS LOVdUI

@91°'e 8218 968’4 +98° 8 Z€B°'0 vBe" B8
_ I _ _

8 az-

a's

47

e T T i U it R R I U .

NOILUHITIOOY INILS HIAMOT 8°8E

((SANOJE8)} FNIL "SNH (S,9) NOILYHATIAOOY

S4Z # AWHNA
251V  L66T-82-286 LOVdHI XWHOHL —~ NOILWHAITVD AWWNG




MGA RESEARCH CORPORATION

PELVIS IMPACT TEST
SIDE IMPACT DUMMY (SID)
DATE: February 28, 1997
DUMMY NUMBER: _ 275 TEST NUMBER: _D97563
TEST PARAMETER SPECIFICATION TEST RESULTS
TEMPERATURE 66 - 78° F 70°
RELATIVE HUMIDITY 10 - 70% 20%
PROBE SPEED 13.8 - 142 s 142
PELVIS ACCELERATION 40 - 60 gs 53 I

TEST MEETS SPECIFICATIONS

TECHNICIAN(}F L\ﬂ Q\

APPROVED BY »gM W
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MGA RESEARCH CORPORATION

ABDOMINAL COMPRESSION TEST
(PRELOAD = 10 LBS)

SIDE IMPACT DUMMY (SID)
DATE: March 3, 1997
DUMMY NUMBER: _ 275 TEST NUMBER: _D97564
TEST PARAMETER SPECIFICATION TEST RESULTS

TEMPERATURE 66 - 78° F 70°
RELATIVE HUMIDITY 10 - 70% 20%
FORCE @ 0.5 in 23.3 - 36.5 Ibs 30.6
FORCE @ 0.75 in 36.7 - 49.8 Ibs 42.6
FORCE @ 1.0 in 50 - 63 Ibs 56

|FORCE @ 1.3 in 73 - 88 Ibs 76

TEST MEETS SPECIFICATIONS

TECHNICI.AN(:ILM LJ ‘ﬁ__
APPROVED BY W
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MGA RESEARCH CORPORATION

LUMBAR FLEXION TEST
SIDE IMPACT DUMMY (SID)
DATE: _March 3, 1997
DUMMY NUMBER: _275 TEST NUMBER: _D97565
TEST PARAMETER SPECIFICATION TEST RESULTS

TEMPERATURE 66-78°F 70°
RELATIVE HUMIDITY 10 - 70% 16%
FORCE @ 0° 0- 61lbs 0
FORCE @ 20° 22 - 34 Ibs 27
FORCE @ 30° 34-461bs 36
FORCE @ 40° 46 - 58 lbs 52
RETURN ANGLE 12° maximum 3°

TEST MEETS SPECIFICATIONS

TECHNICIAN (J I Lﬁ L
APPROVED BY W
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POST-TEST D R D

Type: Side Impact Dummy

Serial Number: 274

Inspected By:

Tim Michnay

Date: March 3, 1997

Part

Skin

Head
Neck
Spine box
Rib cage
Sternum
Lumbar spine
Abdomen
Pelvis
Upper legs
Knees
Lower legs
Ankles
Feet

Joints
Other

Items Checked

visual inspection

visual, ballast, accelerometer mount
visual

visual, ballast, weldment, accelerometer mount
visual, measure

visual

visual

visual

visual, palpate, accelerometer mount
visual

visual

visual, range of motion

visual, range of motion

visual, range of motion

1to 2 g range

NOTES: (include component/problem/action/reason):

PECTION CHECKLIST

ngmen;§

OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK



POST-TEST PASSENGER DUMMY INSPECTION CHECKLIST

Type: Side Impact Dummy

Serial Number; 275

Inspected By:

Tim Michnay

Date: March 3, 1997

Part

Skin

Head
Neck
Spine box
Rib cage
Sternum
Lumbar spine
Abdomen
Pelvis
Upper legs
Knees
Lower legs
Ankles
Feet

Joints
Other

Items Checked

visual inspection

visual, ballast, accelerometer mount
visual

visual, ballast, weldment, accelerometer mount
visual, measure

visual

visual

visual

visual, palpate, accelerometer mount
visual

visual

visual, range of motion

visual, range of motion

visual, range of motion

1 to 2 g range

NOTES: (include component/problem/action/reason):

Qommgnts

OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK



VEHICLE AND DUMMY TEMPERATURE
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