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SECTION 1

PURPOSE AND TEST PROCEDURE

This side impact test is part of the FMVSS 214 Side Impact Protection Compliance Test Program
sponsored by the National Highway Traffic Safety Administration (NHTSA) under Contract No.
DTNH22-97-C-21033. The purpose of this test was to evaluate side impact protection in a 1999 Subaru

Forester passenger car. The test was conducted in accordance with the Office of Vehicle Safety

Compliance’s Laboratory Test Procedure (TP-214D-04, dated September 1, 1995).

1-1 990111




SECTION 2
SUMMARY OF SIDE IMPACT TEST

A 1999 Subaru Forester passenger car 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 monorail at a
velocity of 52.6 kph (32.7 mph). 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 Transportation Research
Center Inc. in East Liberty, Ohio on January 11, 1999. Pre- and post-test photographs of the test
vehicle, the moving deformable barrier (MDB), and the side impact dummies (SIDs) are included in
appendix A.

Two restrained Side Impact Dummies (SIDs) were placed in the driver (Pos. #1) and left rear
(Pos. #4) designated seating positions according to the instructions specified in the OVSC Side
Impact Laboratory Test Procedure (TP-214D-04, dated September 1, 1995). Both SIDs were certified
prior to this test. The side impact test was documented by one real-time camera and 9 high-speed
cameras. Camera locations and other pertinent camera information are included in this report.

The SIDs were instrumented with the following accelerometers:

1. Left Upper Rib (LUR) uniaxial and redundant accelerometer (Y-direction)

2. Left Lower Rib (LLR) uniaxial and redundant accelerometer (Y-direction)

3. Lower Thoracic Spine (Ty,) uniaxial and redundant accelerometer (Y-direction)
4. Pelvic (PEV) section uniaxial and redundant accelerometer ('Y-direction)

A summary of the side impact dummy (SID) configuration and verification test data can be found
in Appendix C. A total of 41 channels of data were recorded. Appendix B contains the vehicle,
MDB, and dummy response data traces.

The following table summarizes the results of the test.

Injury Criteria Front SID Rear SID
TTI(g) 46 46
PEV (g) 61 45

2-1 990111




Data Acquisition Explanations

The vehicle’s lower A-post Y-axis data channel, LLAYGI, lost data between approximately 50

and 60 milliseconds. This also affected the velocity calculation.
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SECTION 3

SUMMARY OF TEST RESULTS
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DATA SHEET 1

GENERAL TEST VEHICLE PARAMETER DATA

Vehicle: 1999 Subaru Forester passenger car NHTSA No.: _ CX5500
TEST VEHICLE INFORMATION:
Year/Make/Model/Body Style: 1999 Subaru Forester passenger car
Vehicle Body Color: Red VIN: JE1SF6356XH711317
Vehicle NHTSA No.: CX5500 Month & Year of Manufacture: 09/98
Engine Data: 4 Cylinders; __ - CID; 2.5 Liters; __ - ¢c
Engine Placement: _ - Longitudinal, or _-__ Lateral, or__X Horizontal
Transmission: 4 Speed, _- Manual; X Automatic; _-__ Overdrive
Final Drive: _ - Rear Wheel Drive; __ - Front Wheel Drive; _ X Four-Wheel
Odometer Reading: 8  km

Options: _X  A/C; _X  Powersteering;, __ X Pwr brakes; _ X  Pwr. windows
DATA FROM TIRE PLACARD
Tire Pressure*  (atcapacity); _ 200 kPa FRONT

248  kPaREAR

Recommended Tire Size: P205/70R15
Tires on Test Vehicle: P205/70R15 Manufacturer: Bridgestone
Vehicle Capacity Data:
Number of Occupants: 2 Front;, _3 Rear; _-  3rdseat;, __ 5 Total
Type of Front Seats: X _ Bucket; _- Bench; _-_ Splitbench
Type of Front Seat Back: __-__ Fixed, _X _ Adjustable with _ X Leveror__ - Knob
Vehicle Max Capacity Loading = 4082 kg (A)
No. of Occupants x 68.04 kg. = 340.2 kg (B)
Vehicle Cargo Capacity = 68.0 kg (A-B)

TEST VEHICLE DELIVERED WEIGHT WITH MAXIMUM FLUIDS:

Left Front = 3892 kg Left Rear = 3361 kg
Right Front = 402.8 kg Right Rear = 3207 kg
TOTALFRONT = 792.0 ke TOTAL REAR = 6568 kg
% of Total Weight = 547 % % of Total Weight = _ 453 %
TOTAL WEIGHT = 1,448.8 kg

* Tire pressure used in test.
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DATA SHEET 1 (continued)

GENERAL TEST VEHICLE PARAMETER DATA

Vehicle: 1999 Subaru Forester passenger car

CALCULATION OF VEHICLE'S TARGET TEST WEIGHT.:

Total Test Vehicle Delivered Weight With Max. Fluids
Maximum Cargo Carrying Capacity Of Test Vehicle

NHTSA No.: _ CX5500

i

1.448.8 kg (A)
68.0 kg (B)

Weight Of Instrumented Side Impact Dummies (1 Or 2 X __79.0 kg)

TEST VEHICLE TARGET WEIGHT:

it

1580  kg(C)
1,674.8 kg (A+B+0)

FULLY LOADED TEST VEHICLE (UDW + 1 OR 2 SID(s) + CARGO):

Left Front = 4472 kg Left Rear = 4001 kg
Right Front = 399.2 kg Right Rear = 445.0 kg
TOTALFRONT = ___ 8464 ke TOTAL REAR = 8451 ke
% of Total Weight = 50.0 % % of Total Weight = 50.0 %
TOTAL WEIGHT = 1,691.5 kg
AS TESTED WEIGHT OF TEST VEHICLE (1 OR 2 SID(s) + CARGO + EQUIPMENT & INSTRUMENTATION)
Left Front = 4485 kg Left Rear = 419.0 kg
Right Front = 395.5 kg Right Rear = 406.5 kg
TOTALFRONT = 8440 kg TOTAL REAR = 8255 kg
% of Total Weight = 50.6 % % of Total Weight = __ 496 %
TOTAL WEIGHT = 1.669.5 kg
TEST VEHICLE ATTITUDE (ALL DIMENSIONS IN MILLIMETERS):
AS DELIVERED:
Left Front __745 Right Front 751 Left Rear _ 751  RightRear 762
FULLY LOADED:
Left Front __723 Right Front 743 LeftRear __ 705  RightRear 732
READY FOR TEST:
Left Front 723 Right Front 733 LeftRear __ 721  RightRear __ 735
TEST VEHICLE WHEELBASE: __ 2,520  millimeters
C.G. = 1,246 millimeters rearward of front wheel centerline
TOTAL VEHICLE LENGTH:
Right Side = 4,245 millimeters
LeftSide = 4230 millimeters
Centerline = 4,425 millimeters

——
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DATA SHEET 1 (continued)
GENERAL TEST VEHICLE PARAMETER DATA

Vehicle: 1999 Subaru Forester passenger car NHTSA No.: _CX5500

-
mDegmes

Uprght—1 | /]

Position :

Nominal Design Riding Position for adjustable
driver and passenger seat backs. Please describe /

how to position the inclinometer to measure the
seat back angle. Include description of the location

/ 4—Seat Back
i

4—— Tnclinometar

of the adjustment latch detent, if applicable. ) «— Adjuster
\ Seat Cushion/
Front Séat Assembly
Left Side View
FRONT SEAT CUSHION PLACEMENT: Mid position
Total Length Of Adjustment Travel: 203 millimeters
Total Number Of Adjustment Positions Or Detents: 16
FRONT SEAT BACK ADJUSTMENT POSITION: The back adjusted to the 4th latch
position from the upright positign.
Seat Back Torso Angle: - degrees
SECOND POSITION SEAT:
Total Length Of Fore/Aft Adjustment Travel: N/A millimeters

Seat Back Adjustment Position: The back adjusted to the 5th latch
position from the upright position,
ADJUSTABLE STEERING COLUMN POSITION:  Mid-position

WINDOW POSITIONS:  Left Front: Closed Left Rear: Closed
Right Front: Open Right Rear: Open

Note: Windows will be in closed position on struck side of test vehicle
and in open position on opposite side.

AMOUNT OF STODDARD SOLVENT IN FUEL TANK.
60.2 liters (fuel tank usable capacity)
56.4 liters used in test (92% - 94% of fuel tank usable capacity)
LOCATION OF IMPACT POINT ON TEST VEHICLE SIDE TO BE IMPACTED:
Wheelbase = __ 2,520  millimeters '

Impact point is 320.0  millimeters rearward of front axle centerline
(which is 940 millimeters forward of the wheelbase midpoint)

Actual Impact Point is 323.0  millimeters rearward of front axle centerline

3-4 990111




DATA SHEET 2

TEST VEHICLE SUMMARY OF RESULTS

VEHICLE IDENTIFICATION:
Vehicle Year/Make/Model: 1999 Subaru Forester
Body Style: passenger car VIN: JF1SF6356XH711317
NHTSA No.: CX5500 Test Date: January 11, 1999

Overall Length = 4425 millimeters; Overall Width = 1,735  millimeters

VEHICLE TEST WEIGHT (Pre-Test):

Left Front = . 4485 kg Left Rear = 419.0 kg
- Right Front = ) 3955 kg Right Rear = 4065 kg
TOTALFRONT = 844.0 kg TOTALREAR = 8255 kg
TOTAL VEHICLE WEIGHT 16695 kg
) Wheelbase = 2520 millimeters
Longitudinal C.G. From Center Of Front Axle = 1,246 millimeters
Impaét Angle With Respect To Impactor = 90 degrees
ACTUAL IMPACT POINT:
Actual Impact Point is 3 mm __ rearward of nominal impact ref. line (Lateral)
Actual Impact Point is 4 mm __ above nominal impact point (Vertical)
MAXIMUM EXTERIOR STATIC CRUSH:
1.LEVEL 1 ( 280 mm above ground) = 78 millimeters
a 2. LEVEL2( 590 mm above ground) = 239 millimeters
3. LEVEL 3¢( 685 mm above ground) = 222 millimeters
4. LEVEL 4 ( 960 mm above ground) = 181 millimeters
5.LEVELS5( _1,500 __ mm above ground) = 50 millimeters
Maximum Post-Test Intrusion = 239 millimeters
OCCUPANTS: Front Passenger: Rear Passenger:
Dummy Identification 051 052
Restraints Used 3-point active seat belt 3-point active seat belt
- INSTRUMENTATION;
Number Of Vehicle Data Channels: = 41
Number Of Cameras: Onboard = 3
- Offboard = 7
TOTAL = 10
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DATA SHEET 3

MOVING DEFORMABLE BARRIER(MDB) SUMMARY

Vehicle: 1999 Subaru Forester passenger car

NHTSA No.. __CX5500

MDB FACE MANUFACTURER AND SERIAL NUMBER!:

Plascore, Inc.: 012C1098. 013C1098. 027A1098, 029B1098

POSITION OF IMPACT (MDB) ON MONORAIL:

Crabbed 27° to the left
MDB DETAILS:

Overall Width of Framework Carriage

Overall Length of MDB (Incl. honeycomb impact face)

Wheelbase of Framework Carriage

Tread of Framework Carriage (Front & Rear)

, C.G. Location Rearward of Front Axle
MDB WEIGHT:

Left Front = 303.5
Right Front = 478.5
TOTAL FRONT = 782.0
TOTAL MDB WEIGHT = 1,360.0

Impact Angle (MDB C/L to Target Vehicle C/L)

Impact Speed = 526 kph

kg
kg
kg
kg

4.115

|

1.880

{

—

i

1,101

U IR

Left Rear
Right Rear
TOTAL REAR

9  degrees

MAXIMUM STATIC CRUSH OF HONEYCOMB IMPACT FACE:

1. Row A at Center of Bumper Level =

i

2. Row B at Top of Bumper Level

3. Row C at Mid Level =

4. Row D at Top of Stack Level =
INSTRUMENTATION:

123.4
53.7
912

1331

Number of MDB Data Channels = 5

3-6

millimeters
millimeters
millimeters

millimeters

1,251

——— e

2.591

millimeters
millimeters
millimeters
millimeters

millimeters

3755 ke
2025 kg
578.0 kg

990111




DATA SHEET 4
POST-TEST OBSERVATIONS

Vehicle: 1999 Subaru Forester passenger car NHTSA No.: __CX5500

VISIBLE DUMMY CONTACT POINTS:

LEFT FRONT SID LEFT REAR SID
Head: Head rest C-pillar‘head rest
Upper Torso: N/A N/A
Lower Torso: N/A N/A
Left Knee: Door panel Door panel/seat back
Right Knee: Dagh panel Seat back

DOOR OPENING:
LEFT DOOR RIGHT DQOR

Front: Tools Easy
Rear: Tools Easy

MDB DISTANCE FROM TARGET IMPACT POINT:

Vertical: 4 mm above target

Horizontal: 3 mm rearward of target

ARM REST LOCATIONS:
Front: 238 mm below the bottom of the window
Rear: 233 mm below the bottom of the window
SEAT MOVEMENT:
Front: None
Rear: None
GLAZING DAMAGE:
Windshield: Left edge of windshield cracked
Window: Left driver window and left rear passenger window shattered at impact
PILLAR PERFORMANCE:

No visible tears or separations

SILL SEPARATION:

None

OTHER NOTABLE IMPACT EFFECTS;

The driver and passenger frontal airbags did not deploy.
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SECTION 4

OCCUPANT AND VEHICLE INFORMATION
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DATA SHEET 5

SID INSTRUMENTATION DATA
Vehicle: __1999 Subaru Forester passenger car NHTSA No.: _ CX5500
TEST NUMBER: 990111 DRIVER DUMMY SERIAL NUMBER: 051
i POSITIVE NEGATIVE
DIRECTION DIRECTION
LEFT UPPER RIB ACCELERATION
LATERAL (P) 38.4 g @ 33.7 ms 21.6 g @ 75.6 ms
LATERAL (R) 39.7 g @ 33.7 ms 22.3 g @ 75.6 ms
LEFT LOWER RIB ACCELERATION
LATERAL (P) 36.9 g @ 33.7 ms 16.6 g @ 75.6 ms
LATERAL (R) 38.3 g @ 33.1 ms 17.7 g @ 75.6 ms
TTI d (P) 46.5
TTI d (R) 47.6
LOVER SPINE ACCELERATION
LATERAL (P) 54.6 g @ 35.6 ms 10.7 g @ 78.1 ms
LATERAL (R) 55.4 g @ 35.6 ms 10.2 ¢ @ 78.1 ms
. PELVIS ACCELERATION
LATERAL (P) 60.9 g @ 32.5 ms 14.1 g @ 57.5 ms
LATERAL (R) 60.1 g @ 32.5 ms 14.2 g @ 57.5 ms
POSITIVE DIRECTION NEGATIVE DIRECTION
LONGITUDINAL: FORWARD LONGITUDINAL: REARWARD
LATERAL: RIGHTWARD LATERAL: LEFTWARD
VERTICAL: DOWNWARD VERTICAL: UPWARD

_ 4-2 990111



DATA SHEET 5 (continued)

SID INSTRUMENTATION DATA

Vehicle: 1999 Subaru Forester passenger car

NHTSA No.: __CX5500

TEST NUMBER: 990111 PASSENGER DUMMY SERIAL NUMBER: 052
POSITIVE NEGATIVE
DIRECTION DIRECTION
LEFT UPPER RIB ACCELERATION
LATERAL (P) 39.8 @ 53.1ms 7.1 @ 149.4 ms
LATERAL (R) 40.0 8 53.1 ms 7.7 @ 149.4 ms
LEFT LOWER RIB ACCELERATION
LATERAL (P) 48.0 @ 51.9 ms 7.4 @ 148.7 ms
LATERAL (R) 47.4 @ 51.9 ms 7.5 @ 148.7 ms
TTI d (P) 46.1
TTI d (R) 45.9
LOWER SPINE ACCELERATION
LATERAL (P) 44,2 @ 53.1 ms 20.8 @ 80.6 ms
LATERAL (R) 44.5 @ 53.1 ms 20.1 @ 80.6 ms
PELVIS ACCELERATION
LATERAL (P) 44,7 @ 45.6 ms 9.2 @ 92.5 ms
LATERAL (R) 44.1 @ 45.6 ms 9.2 @ 92.5 ms
POSITIVE DIRECTION NEGATIVE DIRECTION
LONGITUDINAL: FORWARD LONGITUDINAL: REARWARD
LATERAL: RIGHTWARD LATERAL: LEFTWARD
VERTICAL: DOVWNWARD VERTICAL: UPWVARD
4-3 690111



DATA SHEET 6

3 VEHICLE SIDE MEASUREMENTS
Vehicle: _ 1999 Subaru Forester passenger car NHTSA No.: __CX5500
Q
= P
v [ ! | 3
£ H =
F : 2=((+) j
| ¢ ¢ v v ¥ v
l¢—— B -« A >t C —
- D
LEFT SIDE VIEW
Note: All dimensions are in millimeters with tolerance of 3 mm
Pre-Test Pre-Test Post-Test
- (as delivered) (as tested) (as tested) Change
A 2520 2520 2490 30
B 900 900 902 2
- C 1030 1030 1015 15
D 4425 4425 4418 7
E 240 240 240 0
F 351 295 302 -7
G 315 315 313 2
H 277 234 263 =29
I 288 233 234 -1
J1 288 223 262 -39
J2 278 218 242 ’ 24
- K 423 273 246 27
L 200 200 200 0
M 439 344 355 -11
- N 716 716 468 248
O 690 690 670 20
P 1247 1240 1181 59
N Q 445 445 425 20
R 4245 4245 4255 -10
S 4230 4230 4295 -65
) T 1308 1308 1177 131
D = Length at centerline E&L = Bumper Thickness R = Right Side Length S = Left Side Length
- T = Width at B-pillar J1 = To Pinch Weld J2 =To Sill
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DATA SHEET 7

SID LONGITUDINAL CLEARANCE DIMENSIONS

Vehicle: _ 1999 Subaru Forester passenger car NHTSA No.:  CX5500

LEFT SIDE VIEW

Note: All dimensions are in millimeters with tolerance of £3 mm

DRIVER ID #051 LEFT REAR PASS. ID#052

HH 498 NA

HW 634 N/A

HZ 211 233

NR/NB 436 548

CD/CB 546 163

CS 369 N/A
KDL(KDA®Y/KBL(KDA®) 81/77° 99/0°
KDR(KBA®/KBR(KBA®) 81/77° 84/0°
PA® 24° 24°

PHX 130 251

PHZ 82 265

Note: 2-door vehicle shown. Rear dummy PHX and PHZ measurements for 4-door vehicle would
use the C-post striker as a reference point.
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DATA SHEET 8

SID LATERAL CLEARANCE DIMENSIONS

Vehicle: 1999 Subaru Forester passenger car NHTSA No.: __ CX5500

Note: All dimensions are in millimeters with tolerance of +3 mm

DRIVER ID #051 LEFT REAR PASS. ID #052
HR 198 229
HS 261 239
AD* LOWER: 175 UPPER: 120 | LOWER: 223 UPPER: 175
HD 114 179

* Lower measurement is taken laterally at center of the lower rib accelerometer height from the SID
arm segment to the closest part of the vehicle side.

Upper measurement is taken laterally at center of the upper rib accelerometer height from the SID
arm segment to the closest part of the vehicle side.
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DATA SHEET 9

VEHICLE SIDE MEASUREMENTS

Vehicle: 1999 Subaru Forester passenger car NHTSA No.:

_CX5500

LEVEL S

LEVEL 4

LEVEL3

LEVEL2
V.| LEVELY

300 150 10 150300 450 500 750 001050 1200 1350 1600 1655 1800 1950
. : Measursments In millimeters (mm) .

LEFT SIDE VIEW

LEVEL 5 - WINDOW TOP

LEVEL 4 - WINDOW SILL

LEVEL 3 - MID-DOOR

LEVEL 2 - OCCUPANT H-POINT

LEVEL 1 - AXLE CENTERLINE HEIGHT OR SILL TOP HEIGHT

MEASUREMENTS ARE TAKEN WHEN THE VEHICLE IS IN THE “AS TESTED” CONFIGURATION

Measurements along the vertical 750 mm line shown above:

Level 5 @ Window Top = 1500 millimeters
Level 4 @ Window Sill = 960 millimeters
Level 3 @ Mid Door = 685 millimeters
Level 2 @ Occupant H-Point = 590 millimeters
Level 1 @ Axle Centerline Height = 280 millimeters
(or Sill Top Height)
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DATA SHEET 13

TEST VEHICLE ACCELEROMETER LOCATIONS AND DATA SUMMARY

Vehicle: 1999 Subaru Forester passenger car NHTSANo.: __CX5500

’\ (Z) + Vertical

e
\
\
\
=
Pt

(X) + (Longitudinal)

Side View

[}
. __—-—\
]k E—
ool .
i |
| (Y) + Vertical
I
------------- 1 1
I
;(X) + Longitudinal
!
O] C )
1
Bottom View
1-Right Front Sill 7-Left Side Lower A-pillar
2-Right Rear Sill 8-Left Side Upper A-pillar
3-Rear Floorpan Sill 9-Left Side Lower B-pillar
4-Left Front Sill 10-Left Side Upper B-pillar
5-Left Rear Sill 11-Left Side Front Seat Track at H-point
6-Right Rear Seat 12-Vehicle Center of Gravity
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- DATA SHEET 14
MDB ACCELEROMETER LOCATIONS AND DATA SUMMARY

Vehicle: 1999 Subaru Forester passenger car NHTSA No.: __ CX5500

v =

4

=

%7

TOP VIEW
. / ]
fm 11 ()] A
X
SIDE VIEW
Coordinates Positive Direction Negative Direction
Accel. (millimeters) Max Time Max Time
No. Location X* Y* Z* (2 (msec) ® (msec)
MDB Center of Gravity | 1835 0 502
Longitudinal X 2.1 89.5 20.1 39.1
1 Lateral Y 1.0 193.7 6.2 223
Vertical Z 5.9 53.2 41 68.0
Resultant ‘R 21.1 38.7
Rear Frame Member 385 | -638 | 621
— 2 Longitudinal X 2.4 91.1 218 397
Lateral Y 2.0 23.0 25 53.7

*Reference: X=Rear Bumper (+ Forward)
=Vehicle Centerline (+ To Right)
- Z=Ground Level (+ Up)

All measurements accurate to within =3 mm.
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DATA SHEET 15

HIGH-SPEED CAMERA LOCATIONS AND DATA SUMMARY

Vehicle: 1999 Subaru Forester passenger car NHTSA No.: __CX5500
: 10

Camera Location, mm Lens Speed
Number Location X Y V4 (mm) (1ps)
1 Overhead wide 1,270 1,676 7,620 83 997
2 Overhead tight 1,270 1,245 7,620 25 997
3 Onboard MDB lett side 0 -1880 787 25 965
4 Onboard MDB center 838 -2,464 1448 13 627
5 Right side 8,865 254 813 13 1000
6 Left side -1,321 4,674 813 13 1000
7 Onboard vehicle front -305 -508 1,346 8 1007
8 Onboard side front door 940 1,651 1,168 8 997
9 Onboard side rear door 1,702 1,651 1,168 8 995
10 Real-time Panning N/A N/A N/A 16 24
+X: Rearward from impact point
+Y: Toward right from impact point
+Z: Upward from ground level
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SECTION 5

VEHICLE FUEL SYSTEM INTEGRITY
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DATA SHEET 16

FMYVSS 301 FUEL SYSTEM INTEGRITY DATA

NHTSANO.: ____CX5500 TEST DATE:

January 11, 1999

Vehicle Mfgr./Make/Model ;1999 Subaru Forester passenger car

*************************************************************************************

TEST VEHICLE IMPACT TYPE : Frontal (48.28 kph)
Oblique (48.28 kph) with ° barrier
face first contacting the (driver/passenger) side

Rear Moving Barrier (48.28 kph)
Lateral Moving Barrier (32.19 kph)

X Side Impact Moving Deformable Barrier

(53.91 kph) contacting the side
FUEL SPILLAGE MEASUREMENT:
MAXIMUM
ACTUAL ALLOWED
1. From impact until vehicle motion ceases Og 28¢g
2. For five-minute period after vehicle motion ceases Og 142 ¢
3. For next 25 minutes. Og 28 g/1 min.
SOLVENT SPILLAGE DETAILS :
None
5-2 990111




Vehicle:

1L

IIL

DATA SHEET 17

ROLLOVER DATA

0 - 90 Degrees

"~
N
1
1
E

g

0°/360°

DETERMINATION OF SOLVENT COLLECTION TIME PERIOD :

1999 Subaru Forester passenger car NHTSA No.: __ CX5500

Rollover Fixture 90° Rotation Time 1 minutes 2 seconds

(Spec. Range = 1 to 3 minutes)

FMVSS 301 Position Hold Time + 5 minutes 0 seconds
TOTAL 6 minutes 2 seconds
Next whole minute interval 7 minutes

FMVSS 301 REQUIREMENTS :
(1) Time Period

| First 5 minutes FROM onset of rotation |  6thmin. | 7th min. | 8th min. (if required) |

(2) Maximum Allowable Solvent Spillage

L 142 ¢ [ 28g | 28 ¢ | 28 g i
ACTUAL TEST VEHICLE SOLVENT SPILLAGE :
| 0g [ og [ o0s | N/A
Note: Record spillage for whole minute intervals only as determined above.
IV. SOLVENT SPILLAGE LOCATION(SY:
None
5-3 990111




DATA SHEET 17 (continued)
ROLLOVER DATA

Vehicle: 1999 Subaru Forester passenger car NHTSA No.: _ CX5500

90 - 180 Degrees

~
N
]
1
[ ]

Nt

1. DETERMINATION OF SOLVENT COLLECTION TIME PERIOD :

Rollover Fixture 90° Rotation Time 1 minutes 2 seconds

(Spec. Range = 1 to 3 minutes)

FMVSS 301 Position Hold Time + 5 minutes 0 seconds
- TOTAL 6 minutcs 2 seconds
Next whole minute interval 7 minuftes

1. FMVSS 301 REQUIREMENTS :
(1) Time Period

| First 5 minutes FROM onset of rotation ! 6th min. [ 7th min. I 8th min. (if required) I

(2) Maximum Allowable Solvent Spillage

| 142g [ 28g | 28¢g | 28 g

II. ACTUAL TEST VEHICLE SOLVENT SPILLAGE :
| Og [ o [ 0g | N/A
Note: Record spillage for whole minute intervals only as determined above.

IV. SOLVENT SPILLAGE LOCATION(S):

None

5-4 990111




DATA SHEET 17 (continued)
ROLLOVER DATA

Vehicle: 1999 Subaru Forester passenger car NHTSA No.: __CX5500

180 - 270 Degrees

3
2
|
1
n
N
N

1. DETERMINATION OF SOLVENT COLLECTION TIME PERIOD :

Rollover Fixture 90° Rotation Time 1 minutes 2 seconds

(Spec. Range = 1 to 3 minutes)

FMVSS 301 Position Hold Time + 5 minutes 0 seconds
TOTAL 6 minutes 2 seconds
Next whole minute interval 7 minutes

1. FMVSS 301 REQUIREMENTS :
(1) Time Period

' First 5 minutes FROM onset of rotation l 6th min. Tth min. ‘ 8th min. (if required) J

(2) Maximum Allowable Solvent Spillage
{ 142 g [ 28g | 28 g | 28 g ]

M. ACTUAL TEST VEHICLE SOLVENT SPILLAGE :
[ 0g } 0g | Og [ N/A ]

Note: Record spillage for whole minute intervals only as determined above.

IV. SOLVENT SPILLAGE LOCATION(SY:

None
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DATA SHEET 17 (continued)

ROLLOVER DATA

Vehicle: 1999 Subaru Forester passenger car NHTSA No.. __CX5500

Iv.

270 - 360 Degrees

3
A
[
I
]
N
N

DETERMINATION OF SOLVENT COLLECTION TIME PERIOD :

Rollover Fixture 90° Rotation Time 1 minutes 2 seconds

(Spec. Range = 1 to 3 minutes)

FMVSS 301 Position Hold Time + 5 minutes 0 seconds
TOTAL 6 minutes 2 seconds

Next whole minute interval 7 minutes

FMVSS 301 REQUIREMENTS :

(1) Time Period

[ First 5 minutes FROM onset of rotation |  6thmin. |  7thmin. |  B8thmin. (if required) |

(2) Maximum Allowable Solvent Spillage

[ 142 g [ 28g [ 28y 28 g

ACTUAL TEST VEHICLE SOLVENT SPILLAGE :

[ 08 1 o [ 0g ] N/A

Note: Record spillage for whole minute intervals only as determined above.

SOLVENT SPILLAGE LOCATION(S):

None
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Photographs
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Figure
Figure A-1
Figure A-2
Figure A-3
Figure A-4
Figure A-5
Figure A-6
Figure A-7
Figure A-8
Figure A-9
Figure A-10
Figure A-11
Figure A-12
Figure A-13
Figure A-14
Figure A-15
Figure A-16
Figure A-17
Figure A-18
Figure A-19
Figure A-20
Figure A-21
Figure A-22
Figure A-23
Figure A-24
Figure A-25
Figure A-26
Figure A-27
Figure A-28
Figure A-29
Figure A-30
Figure A-31
Figure A-32
Figure A-33
Figure A-34
Figure A-35

List of Photographs

Description
Pre-Test Front View Of Test Vehicle
Post-Test Front View Of Test Vehicle
Pre-Test Rear View Of Test Vehicle
Post-Test Rear View Of Test Vehicle
Pre-Test Impacted Side View Of Test Vehicle
Post-Test Impacted Side View Of Test Vehicle
Pre-Test Frontal View Of Impactor Face
Post-Test Frontal View Of Impactor Face
Pre-Test Left Side View Of Impactor Face
Post-Test Left Side View Of Impactor Face
Pre-Test Right Side View Of Impactor Face
Post-Test Right Side View Of Impactor Face
Pre-Test Top View Of Impactor Face
Post-Test Top View Of Impactor Face
Pre-Test Overhead View Of MDB Aligned And Vehicle
Post-Test Overhead View Of MDB and Vehicle
Post-Test Right Occupant Compartment View Of Front SID
Post-Test Right Occupant Compartment View Of Rear SID
Pre-Test Lett Occupant Compartment View Of Front SID
Post-Test Left Occupant Compartment View Of Front SID
Pre-Test Left Occupant Compartment View Of Rear SID
Post-Test Left Occupant Compartment View Of Rear SID
Pre-Test Interior Of Front Door
Post-Test Interior Of Front Door Showing SID Impact Locations
Post-Test Front SID Contact
Pre-Test Interior Of Rear Door
Post-Test Interior Of Rear Panel Showing SID Impact Locations
Post-Test Rear SID Contact
Pre-Test Left Side View Of MDB With Impactor Face In Position
Pre-Test Right Side View Of MDB With Impactor Face In Position
Pre-Test Close-Up View Of Impact Point Target
Post-Test Close-Up View Of Impact Point Target
Pre-Test Vehicle Certification Label View
Pre-Test Vehicle Recommended Tire Pressure Label View

Impact Event

A-2

Page
A-3
A-4
A-5
A-6
A-7

A9
A-10
A-11
A-12
A-13
A-14
A-15
A-16
A-17
A-13
A-19
A-20
A-21
A-22
A-23
A-24
A-25
A-26
A27
A-28
A-29
A-30
A-31
A-32
A-33
A-34
A-35
A-36
A-37
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Figure A-1 Pre-Test Front View of Test Vehicle
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Figure A-2 Post-Test Front View of Test Vehicle
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Figure A-3 Pre-Test Rear View of Test Vehicle
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Figure A-4 Post-Test Rear View of Test Vehicle
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Figure A-7 Pre-Test Frontal View of Impactor Face
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Figure A-8 Post-Test Frontal View of Impactor Face
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Figure A-10) Post-Test Left Side View of Tmpactor Face
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Figure A-11 Pre-Test Right Side View ol Impactor Face
A-13 Laoll




Figure A-12 Post-Test Right Side View of Impactor Face
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Figure A-14 Post-Test Top View of Impactor Face
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Figure A-16 Post-Test Overhead View of MDB Aligned with Vehicle
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Figure A-17 Post-Test Right Occupant Compartment View of Front SID
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Figure A-18 Post-Test Right Occupant Compartment View of Rear SIiD
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Figure A-19 Pre-Test Left Occupant Compartment View of Front 51D
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Figure A-20 Post-Test Left Occupant Compartment View of Front SID
A-22 900111
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Figure A-21 Pre-Test Left Occupant Compartment View of Rear SID
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Figure A-22 Post-Test Left Occupant Compartment View of Rear SID
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Figure A-23 Pre-Test Interior OF Front Door
A-25
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Figure A-24 Post-Test Interior of Front Door Showing SID Impact Locations
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Figure A-25 Post-Test Front SID Contact
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Figure A-26 Pre-Test Intenior Of Rear Door
A-28
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Figure A-27 Post-Test Intenor of Rear Panel Showing 51D Impact Locations
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Figure A-28 Post-Test Rear SID Contact
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Figure A-29 Pre-Test Left Side View of MDB With Impactor Face in Position
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Figure A-30 Pre-Test Right Side View of MDB With Impactor Face in Position
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Figure A-31 Pre-Test Close-Up View of Impact Point Target
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Figure A-32 Post-Test Close-Up View of Impact Point
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Figure A-33 Pre-Test Vehicle Certification Label View
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JPY WEIGHT
R 90018 (41 0KE)
Y H‘#- '

jing, rear inflation
1'PSi (2 Bkgf ‘cm?)

Figure A-34 Pre-Test Vehicle Recommended Tire Pressure Label View
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Figure A-35 Impact Event
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Appendix B

Data Plots
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Plot No.

O 0 3 b W N e

e e e e
T s W= O

—
N W

Plot No.
17
18
19
20
21
22
23
24
25
26

Table of Data Plots

Driver and Passenger Dummy Instrumentation Plots
Acceleration Data - Filter Class 1000
Integration Data - Filter Class 1000

Data Plot Title

DRIVER UPPER RIB Y-AXIS ACCELERATION

DRIVER UPPER RIB Y-AXIS VELOCITY

DRIVER LOWER RIB Y-AXIS ACCELERATION

DRIVER LOWER RIB Y-AXIS VELOCITY

DRIVER LOWER SPINE Y-AXIS ACCELERATION

DRIVER LOWER SPINE Y-AXIS VELOCITY

DRIVER PELVIS Y-AXIS ACCELERATION

DRIVER PELVIS Y-AXIS VELOCITY

LEFT REAR PASSENGER UPPER RIB Y-AXIS ACCELERATION
LEFT REAR PASSENGER UPPER RIB Y-AXIS VELOCITY

LEFT REAR PASSENGER LOWER RIB Y-AXIS ACCELERATION
LEFT REAR PASSENGER LOWER RIB Y-AXIS VELOCITY

LEFT REAR PASSENGER LOWER SPINE Y-AXIS ACCELERATION
LEFT REAR PASSENGER LOWER SPINE Y-AXIS VELOCITY
LEFT REAR PASSENGER PELVIS Y-AXIS ACCELERATION
LEFT REAR PASSENGER PELVIS Y-AXIS VELOCITY

Test Vehicle Instrumentation Plots
Acceleration Data - Filter Class 60
Integration Data - Filter Class 180

Data Plot Title
RIGHT SIDE SILL AT FRONT SEAT X-AXIS ACCELERATION
RIGHT SIDE SILL AT FRONT SEAT X-AXIS VELOCITY
RIGHT SIDE SILL AT FRONT SEAT Y-AXIS ACCELERATION
RIGHT SIDE SILL AT FRONT SEAT Y-AXIS VELOCITY
RIGHT SIDE SILL AT FRONT SEAT Z-AXIS ACCELERATION
RIGHT SIDE SILL AT FRONT SEAT Z-AXIS VELCOCITY
RIGHT SIDE SILL AT FRONT SEAT RESULTANT ACCELERATION
RIGHT SIDE SILL AT REAR SEAT X-AXIS ACCELERATION
RIGHT SIDE SILL AT REAR SEAT X-AXIS VELOCITY
RIGHT SIDE SILL AT REAR SEAT Y-AXIS ACCELERATION

B-2

Page
B-7
B-8

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-25
B-26
B-27
B-28
B-29
B-30
B-31
B-32
B-33
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RIGHT SIDE SILL AT REAR SEAT Y-AXIS VELOCITY

RIGHT SIDE SILL AT REAR SEAT Z-AXIS ACCELERATION
RIGHT SIDE SILL AT REAR SEAT Z-AXIS VELOCITY

RIGHT SIDE SILL AT REAR SEAT RESULTANT ACCELERATION
REAR FLOORPAN ABOVE AXLE X-AXIS ACCELERATION
REAR FLOORPAN ABOVE AXLE X-AXIS VELOCITY

REAR FLOORPAN ABOVE AXLE Y-AXIS ACCELERATION
REAR FLOORPAN ABOVE AXLE Y-AXIS VELOCITY

REAR FLOORPAN ABOVE AXLE Z-AXIS ACCELERATION
REAR FLOORPAN ABOVE AXLE Z-AXIS VELOCITY

REAR FLOORPAN ABOVE AXLE RESULTANT ACCELERATION
LEFT SIDE SILL AT FRONT SEAT Y-AXIS ACCELERATION
LEFT SIDE SILL AT FRONT SEAT Y-AXIS VELOCITY

LEFT SIDE SILL AT REAR SEAT Y-AXIS ACCELERATION

LEFT SIDE SILL AT REAR SEAT Y-AXIS VELOCITY

RIGHT REAR OCCUPANT COMPARTMENT Y-AXIS ACCELERATION
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Vehicle’s Left Front Door on Centerline Y-Axis
Data Channel, LFCYG1, Was Not Installed

B-49 990111




Vehicle’s Left Front Door on Centerline Y-Axis
Velocity, LFCYV1, Was Not Calculated

B-50 990111
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Vehicle’s Mid Rear of Left Front Door Y-Axis
Data Channel, LFMYG1, Was Not Installed

B-33 990111




Vehicle’s Mid Rear of Left Front Door Y-Axis
Velocity, LFMYV1, Was Not Calculated

B-54 990111



Vehicle’s Left Front Door Upper Centerline Y-Axis
Data Channel, LFUYG1, Was Not Installed

B-35

990111




Vehicle’s Left Front Door Upper Centerline Y-Axis
Velocity, LFUYV1, Was Not Calculated

B-56 990111



Vehicle’s Mid Rear of Left Rear Door Y-Axis
Data Channel, LRMYG1, Was Not Installed
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990111




Vehicle’s Mid Rear of Left Rear Door Y-Axis
Velocity, LRMYV1, Was Not Calculated

B-58 990111



Vehicle’s Left Rear Door Upper Centerline Y-Axis
Data Channel, LRUYG1, Was Not Installed

B-59 990111




Vehicle’s Left Rear Door Upper Centerline Y-Axis
Velocity, LRUYV1, Was Not Calculated

B-60 990111
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Vehicle’s Rear Seat Track Y-Axis, LRTYG1, Was Not Installed
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Vehicle’s Rear Seat Track Y-Axis Velocity, LRTYV1, Was Not Calculated

B-72 990111
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Driver and Passenger Dummy Instrumentation Plots
Acceleration Data - FIR Filtered

B-92 990111



S Z9°6L B 9 79 1¢- 'SH GLEC @ 9 by 8L ULUO ABdd @gel ¥Id4 -¥43.0714 13AdNT = TINNEHD
(SH}  3H1L
ple P&l 852 8éd A6 Ba] pLl gal L gy g1 @mwN
/f/l//\\//\/ / > &
™
—
m
ol
I
jaw]
. =
\/
v
111866 :d434WNN 1531 LOBdUT 3015 ¥1¢ INT J4L By
MOT19d373000 SIXY-A 414 d3ddn g3Aldd

43153404 NA9ENS 6661 40 JOIS L4377 OLNI 4313498 3189H40430

IHIAOH

-
—
-
=
lop]
[e2]

B-33




TAAMNT < TANNUHD

=
e
e

SW ¥7°0 @ H/WA 96 8 “SH 9L 14 8 H/WA 48 0F - ¥190 HM¥3d 981 S5  HJ -¥3LT1d
(SHY  3HIL
pIg (4 g5¢ Bid b6l g3l gl a1 af By g1 B6c-
™
o
{
.II/.;/;/..J \)/\
LT —— B . . PN P
I!{f)«l;wl,f[j} 5 l.[l\..l\\\\\
117866 - d38UNN 153] L3vdil 3015 12 INT 9L

ALTD0T3A SIRE-A 814 d3ddN H43AT40
43153404 NYPENS BERT 40 3015 L4377 OLNI d¥31d398 3180UY0430 INTAOU

ALTIJ013A

(-8l X HsWA)

398111

B-94



SI Z9°GL B 9 29 91— ‘SH GLE£L @ 9 ¢5 9T YLYO Av3d
SWI o 3HIL
gL 901

Bl v8l 05sZ a4 061

fan)

(

gL

691

!

R EINIE

g1

T9AGTT - TINNYHD

8z~

| | |

=y
[
|

;

pg1-

P

S A 4

- BIE

111866 -d438WNN 1531
NOT1HPH¥3 13208

o

)

1o0dHT 3015 #12

[Xg-A 918 ¥3M0T d3IAT40

43153404 NYYENS 6661 30 3AIS 1437 OINT ¥ITHHYE 378BUY0430 INLAOU

NOT1o437303%

(;-81 ¥ 3)

99p11t

B-95




SLO35C @ HAW 80°8 TSH bk SBZ @ HADI 98 18 -Y1¥D Ny3d 081 SSYTD HD ¥ILTIS TAANTT - TINNYHD
(SH) IWIL
pig 987 052 972 061 991 os 1 a1 Al A B 97~
7] @

— 8¢
\ ,ﬂ
/ m
.\ — 911 oy
(9]
-
IA
— vl =
~
g
\ >
=
/ —i 57 -

_ﬁ\vflﬁlf,){f ‘.\
\___ /.. /
N/ ) \ 4
] S N/
./r.&f:a)l.}x\l({l \\\\. . rr/ .\\ I D@N
i - /
J//Af/!l;‘.!f. . \\\\ ,_/(\.
o
71066 938NN 1S3l T90diT 3015 512 aNT J91 ot
AL12073A SIXU=A 81¥ 43A07 ¥3IAIHO

YILSIH04 NYYAEns 6661 40 301S L1437 DINI d4314494 3189HY0430 INLADU

990111

B-36



SIST 8L B 9 1L BI- ‘S0 £9°6% 8 9 G5 ¥G -HlH0 AV3d eR1 ¥I14 - ¥3LI04 19AZ11
(S 3UIL
7283 ps7 057 87z 051 291 0el 0o 8L B 7 7
_ A \)/ \ / _ _
/ \/
/ — .
- \M \z\
,.a\\/ \ fr\x
\/
111066 H434UNN LS3L LJ8dUT 3015 + 12 CONT JdlL

43153404

NOTLIHYIT3308 Sixg-A4 INT4S d3FA0T H3IALYD
NYYENS 6661 40 3015 1437 OINI ¥3Tyd9d 3789Hd0430 INTACH

- JINNYHD

11-

0

11
el
(e}
[aw]
m
|
™
el
I

2z
(e
=
-

£5

b

S

B-37




“TINNGHD

)

79
s

z4! =
Lew)
-
-

981 =
~N
=
>
=

AN

nic

7Lg

Sl BS 91 & H/WM 20 8- “SW 97 69 @ H/WA S8 vE - 01U0 A¥id P81 SSYT3 "HI - d3IL1IA TAACTL
(SHY  FWTL
Bz Bgl 85¢ Bz g6l B9l Bl gp1 8 B 21 Be-
| | | | e
S | ]
_\
f
i _
\ /
N
-
111066 438UNN 1531 139401 3018 ¥i8 INT 241

ALTOD 14A S1XB-A INIHS d43MCT 434140
431S3404 NUYBNS BERT 40 30IS 1437 OLNT d314499 3189WH030 ONTAOH

338111

B-38



SW @5 45 8 9 SP #I- “SW BS Zf @ O 98 @9 :vLbd Av3d Bl 14 431701 13AA3d
(SHI  3WIL
Blg Bae 85¢ Ble Be 1l 991 9yl 3ol gL B 7! Bz
T I
| | | | N

e T T e R T ]

. . // f!\\ \ \\{

|

11106 d3gUNN 1541 LIYdWD 3015 12 INT 0¥l

NOT1YY3T3008 SIXY-A S14A713d 43A740

¥ALSIH04 NYYENS 6661 40 3015 1437 DLNI H¥3THYPE 3189UHE0440 ONIACH

: TINNYHD

ol-

Nl

11
p g
2
Ly}
m
i
i
el
g

bz =
<
pran
I~

LS

ne

£9




SWZL S @ H/UM 88 0 ‘SH OF BS @ H/DE BZ #S - HLED Y3 P81 SS671) HD -H3ILTI4 TAAAT - TINNUHD
(SU) AL
A P8z 957 027 051 997 051 a1 2l By D] oz~
M
— 73
/

] =
—pzr
fam)
[}
=
—i 3981 Z
~
Iz
el
N ‘ . a
—— - =
e ’ll.// —

/./ — g

// \
"/
117066 - 93aunN 153l 139401 3018 +1¢ N1 JuL CLt
ALTI0TIA SIXG-A SIATId 8IATHO

43153404 nNyyans 6661 40 30IS 1437 DIND ¥3144688 3F1HUUN0430 SNIAOH

39811t

B-180



Gl /S BT 8 9 11 4- ‘SW Z1SG @ 9 28 65 HLUd y3d 01 14 ¥3ILT4  +9AUNT : TINNUH)
(SH) WIL
pis 08z 957 072 v 091 081 a0 AL oY 21 -
T T _ —
| | | | | |
o 1 .
- _ /\ , n N SN
A \
R /
. __F,»\. _._ w
1
. mi
v
£
‘ . J .
=
o 1 - 081
. -
>
=
: : . 768
. .f\. .
111066 - 93aWnN 531 (99401 3015 v12 INT J§L oer

NOT198373008 SIXU-A 414 ¥3ddN Y3IINISSHd 3834 1437
43153404 NYBENS 6661 40 3015 1437 DINT J3Tuyg 3189HH0430 INTAOW

B-181




< TINNBHD

9

A

381

8+Z

iLe

SW 8F ¢ 8 H /WM B0 @ “SH 86 8ZC @ H/UWA @1 ¢E 9100 AV3d 981 SSUT1I  HO - ¥3L1TI4 FAAUNT
(SNT 3NIL
Ble b8< 652 0Zc 051 B3] pel 8ol AL 2y 01 Be-
| | | | | | | L
| | /
| i i
.\
/
e
-
_ /
/Ii _\,/.\
. /./u./(f[l o e o
L11866 d438WNN L1531 Lo8diWI 3015 ¥1d JINT JYL
ALT3073A SI¥E-A 81Y ¥3d4N d39N35S84 ¥udy L4371

43153404 NAYANS 6EET 40 3015 L1437 OLNI 4314404 3188WY0430 INTADH

1307134

'

AL

K HAA]

L1-87

98111

B-182



11

12

31

I

15

S GL 8Kl @ 9 By 4- ‘SW B IS 8 9 BO 8F -YLlY0 HMY3d 481 ¥I4 -d3L17H
(SH1 JWIL
alg [}:24 9G¢e 9ie 61 a3l ari a1 aL 0y Bl Q-
~N\ g VAR T ]
«.....4....‘.(\,‘/‘\; N j
R . { . A . .\\
. Y
111966 - d3gUNN L1531 1oudiT 3015 +1< INT JdL

NOIL19Y313008 SIXb-4 g1y H3N0T 43IINISSHd 438 1431
¥3153404 NYLENS 6661 40 3015 L1437 OINI d3Td308 37189040430 INTAONW

FIAYTT - TINNEHD

NOILHY373320

(9

98B111

B-183




Sl gD B 8 HAD 888 ‘SH BZ GBI @ H/WM Sk bE -9180 AU G81 5SYTD HD CHILTI4 PAAYTT  TINNUHD
(SH) 3WIL
pis 087 957 77 961 991 07 ) oL o Bl i~
— 79
<<
o ™
: 971 iy
Law)
. =
—
— 881 =
~
I
>
=
— 75z -
__\\\. e /\u\/.\//u\ \
T ~/ -
v S — G154
— o
: e
(11066 938uNN 1531 1JUdN1 3015 Fif ‘ N o9l PLE

ALIDDT3A SIxY-A 814 4IR0T dIINISSHd H63d 143
¥31SI¥04 NYYENS 6661 40 30IS 1437 GINT H3ITYY9E 3189WH0430 INTACU

958111

B-104



S €908 B 9 8L @Z- ‘SWZ1 SG @ 9 kT bb -ULHD AU3d aetl 414 431114 PIAZTL - TINNGIHD

(SHY  3WIL
pls 982 a8z 922 051 @91 Al 801 8L ik Bl @N.NN
| | | 0 | ~
X . . L
S > | @
/fl\\ T
(q»)
. X ; . e
m
—
0
el
[
N . =
|
| —
- f w
N . . . . - N - . . . . -  — NN
. . . __/ _ . . B PR M.,M,
Vo
\ \
\
. . , . b
111666 - ¥3aunN 153l 1JudUI 301S 12 INT ¥l

NOT1HY373000 SIxY-A 3INIHS 43IR0T ¥3IONISSEd d63y 1337
¥3153404 NYYENS BE6T 40 J0IS 1437 OLNI dH3Tdyvd 3189UH0430 INLACW

B-193




< TINNBHI

8

£9

8¢1

681

AT

3
—
™~

S PR B 8 H/HY 0070 “SW 95 b4 @ HouA £5° 48 ULHD MY3d 8T SSYT1) HJ 431714 FAACTL
(SWY  3JHIL
aie pec 41804 Bic nel S aet aul s By 91 0l-
| | | |
) . _ ) , .\ : |
{
~— \\\!&\1\\\|f}////
. . . ——_— . . N P e N . . . . ./ . . . PR
AN |
e
/,
../v . E—
/ \
oo
(N4

11066

1J9dul 3018 ¥#1¢
ALTIDT3A SIXKE-A 3NIdS d3IN0T J3IINISSUd dudd 1431
¥I153404 NAYANS BRAT 40 30IS 1437 OLNI 4314498 3189WY0430 INTAOH

SY3EHNN 1531

JN1

Jdl

BLY

REL

¥ HADD ALT30

(1-81

39a111



FOAATD - TINNTHD

S gS Zb @ 9 $¥Z°6- “SW Z9Sk 8 3 69 vbv 9180 AY3d gei ¥14 -43Lild
(SK)}  3JHTL
B¢ Rez BSc nee 961 A9l Bl ani AL 257 @31 0ne
T f I
| | | | N
‘.ll;!fl‘l‘lli|<l)\lv\\‘ll\¢|||<. ||A\|{‘||1I(.I/ \.ll\.l{}l\‘l/w\. s P P . kY 3 pa———
S~ N ,
. i P
‘ . U
(]
y
Y
1171866 439WNN 1S3l LIgduI 3015 #12 .wz_ Jdl

NOTIGY3T300Y SIXNY-A STAT3d ¥3INIS5Pd 4934 1431
¥IL153H04 NYEANS BRAT 4D 301S 1437 DENT HITH¥EYd 378YWHY0430 ONTAON

BoI-

40

o~
(o)
()

Bat

B-187




8 H/WA 20

=
D

“SU 21 BL @ HA LB By - WLlBd Huid
{SW1 JHIL
61 B9l gLl gal B4

881 559710 HO {3104

c BTl

[}

cddgUnN L5931

Pl
ap]
T

Lo84UT 3015 +1<
ALIZ0N3A SIXE-A STATdd Y3ON35SPd gd3dyd L4371
43153404 N¥YANS 6661 40 3015 L4371 OLNI 4314498 4789UY0430 INIAOKW

- TINNGHO

2

GJ8
=
m

AR
lgpl
=

897 M
N~
p
>
<

pee -

P82

95%

988111

B-168



Driver and Passenger Dummy Instrumentation Plots
Acceleration Data - FIR Filtered - Redundant
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APPENDIX C

SID CONFIGURATION AND PERFORMANCE VERIFICATION DATA
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SID PRE-TEST AND POST-TEST CALIBRATION

SUMMARY

CONFIGURED FOR LEFT SIDE IMPACT

Date: 01/08/99 & 01/18/99

TRC sequential test number;

Laboratory Technician:

ED5110 & ED5209

B. Crabtree, K. Watkins

SID 052
Test Parameter Specification Pre- Post- Pre- Post-
Test Test Test Test
SH - seated height (mm) 889-909 899.2 901.7 906.8 891.5
RH - Rib Height (mm) 502-520 501.6 501.6 505.5 505.5
HP - Hip Pivot Height (mm) 99 ref 99.1 99.1 99.1 99.1
RD - Rib from Back Line (mm) 229-241 236.2 236.2 2337 238.8
KV - Knee Pivot from Back Line (mm) 511-526 520.7 520.7 518.2 518.2
SW - Knee Pivot to Floor (mm) 490-505 505.5 502.9 500.4 497.8
HW - Hip Width (mm) 356-391 3759 3734 3734 378.5
THORAX IMPACTS
Temperature (°C) 18.9-25.5 21.1 211 21.1 21.1
Relative Humidity (%) 10-70 22 20 22 20
Probe Speed (m/s) 4.27-4.33 432 4.29 431 432
Upper Rib (g’s) 37-46 386 36.7 455 428
Lower Rib (g's) 37-46 407 36.9 44.5 41.0
Lower Spine (g’s) 15-22 19.8 17.5 21.0 19.2
PELVIS IMPACTS
Temperature (°C) 18.9-255 211 211 21.1 21.1
Relative Humidity (%) 10-70 22 20 22 20
Probe Speed (m/s) 4.27-4.33 4.32 428 432 431
Pelvis (g’s) 40-60 58.4 52.5 51.2 469
C-2 990111




External Dimensions;

Lateral Thorax Impact Test:

Pelvis Impact Tests:

Thorax Shock Absorbers:

Calibration Test Results

Pre-Test
SID: 051
Configured for Left Side Impact
The dummy passed all external dimension requirements.
The lateral thorax passed all impact test requirements.
The lateral pelvis passed all impact test requirements.

The thorax passed all shock absorber requirements.

C-3 990111




TRANSPORTATION RESEARCH CENTER INC.
SIDE IMPACT DUMMY
EXTERNAL DIMENSIONS 08-01-99
LEFT SIDE CONFIGURATION
SN SNO51 VECTOR

TRC INC. TEST NO: ED5110 572F SNO51 EXT.DIMENSION CAL10

I DIMENSIONS WITH CHEST JACKET INSTALLED |
| I I |
I

SYMB | DESCRIPTION | SPECIFICATION | TEST RESULTS |
I | I

| | TEMPERATURE | | 21.1 DEG. C |

I I I |

| RELATIVE HUMIDITY | | 22.0 % |

I I

SH | SEATED HEIGHT | 883 - 909 MM | 899.2 MM |

|

HP | HIP PIVOT HEIGHT I 99 MM REF. | 99.1 MM |

| | !

KH | KNEE PIVOT FROM BACKLINE | 511 - 526 MM | 520.7 MM |

I I I

KV | KNEE PIVOT FROM FLOOR | 490 - 506 MM | 505.5 MM |

I I I

| WV | HIP WIDTH | 356 - 391 MM | 375.9 MM |

I DIMENSIONS WITH CHEST JACKET REMOVED
I | |
|

I
|
SYMB | DESCRIPTION |  SPECIFICATION I TEST RESULTS |
| | I |
| RH | RIB HEIGHT | 501 - 520 MM | 501.6 MM I
I I I |
| RD | RIB FROM BACKLINE | 229 - 241 MM | 236.2 MM
| I
|RV-1 | TOP RIB WIDTH FROM C/L | 165. - 180 MM | 177.8 MM |
I I
|RW-2 | BOTTOM RIB WIDTH FROM C/L | 165 - 180 MM | 177.8 MM |
| | DIFFERENCE BETWEEN TOP & | I |
I | BOTTOM RIB WIDTH FROM C/L | < 2.5 MM | 0.0 MM |
DUMMY MEETS SPECIFICATION
TECHNICIAN 2L*,,— (w Qﬁf RUN NUMBER: 010899.1543

\
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TRANSPORTATION RESEARCH CENTER INC.

LATERAL THORAX IMPACT TEST

LEFT SIDE CONFIGURATION

TRC INC. TEST NO: STL5110

SIDE IMPACT DUMMY

08-JAN-99

572F SN51 LEFT THORAX CAL10

|  SPECIFICATION
| (ABSOLUTE VALUE)

l
|
|

TEST RESULTS

—_____-..__..___...____-._——_-...-—________..___.____.__....._-_——__—_...—-___-_..__..

PEAK ACCELERATION:
| UPPER RIB BAR

PEAK ACCELERATION:
LOWVER RIB BAR

PEAK ACCELERATION:
LOVER THORACIC SPINE

—____-_..__.......____-_..——---—--—-—---_--_-—_-—_-—__—_——_——-—-.__----..__-..

TEST MEETS SPECIFICATfif@w/
}"%(w
TECHNICIAN & © X

Pt

0

C-5

RUN NUMBER: 010899.1106;1
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TRANSPORTATION RESEARCH CENTER INC.
LATERAL PELVIS IMPACT TEST
SIDE IMPACT DUMMY 08-JAN-99

LEFT SIDE CONFIGURATION

TRC INC. TEST NO: SPL5110 572F SN51 LEFT PELVIS CAL10
| I |
TEST PARAMETER | SPECIFICATION | TEST RESULTS |
| | (ABSOLUTE VALUE) |
| | !
TEMPERATURE | 18.9 - 25.5 C | 21.1 DEG. C |
| I |
RELATIVE HUMIDITY | 10-70% | 22.0 % |
I
| PENDULUM VELOCITY | 4.27 - 4.33 M/s | 4.32 M/S
|
PEAK PELVIC ACCELERATION 40 - 60 G 1 -58.4 G
l
TIME ABOVE 20 G LEVEL 3 -7HMS | 5.7 MS
| |
IS ACCELERATION CURVE |
UNIMODAL? YES | YES
TEST MEETS SPECIFICATIONS
TECHNICIAN ﬂé;\\ C,gﬁg:;%i RUN NUMBER: 010899.1132;1 -
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TRANSPORTATION RESEARCH CENTER INC.

ABDOMEN COMPRESSION TEST

PART 572B 08-JAN-99
TRC INC. TEST NO: ABD5110A ABDOMIN COMPRESSION TEST SN51
| |
| TEST PARAMETER | SPECIFICATION | TEST RESULTS |
| |
| TEMPERATURE 18.9 - 25.5 C | 21.0 C
| |
| RELATIVE HUMIDITY 10 - 70 % | 22 %
|
| DEFLECTION RATE 6.4 - 8.9 MM/S | 7.80 MM/S
I |
| FORCE AT 0.00 MM DISP. |  44.48 N i 44.48 N
| | | |
| FORCE AT 12.7 MM DISE. | 102.30 - 160.13 N |  130.80 N 1
| | |
| FORCE AT 19.1 MM DISP 160.13 - 222.40 N ] 190.96 N I
| , |
| FORCE AT 25.4 MM DISP 292.40 - 280.22 N |  268.24 N |
i |
| FORCE AT 33.0 MM DISP. 324.70 - 391.42 N |  387.09 N [
DUMMY MEETS SPECIFICATIONS

e
TECHNICIAN (2 C XTI\ RUN NUMBER: 010899.1321;2
o/
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TRANSPORTATION RESEARCH CENTER INC.

LUMBAR FLEXION TEST

PART 572B 08-01-99
TRC INC.  TEST NO: LF5110 572F LUMBAR FLEX
_ I |
| TEST PARAMETER | SPECIFICATION | TEST RESULTS 1
I | | |
| TEMPERATURE | 18.9 - 25.5C | 21.0 C l
, | |
RELATIVE HUMIDITY | 10 - 70 % | 22 %
| |
FORCE AT 0 DEG. FLEXION | -26.69 - +26.69 N | 0.00 N |
| |
FORCE AT 20 DEG. FLEXION | 97.86 - 151.24 N |  106.75 N :
| |
FORCE AT 30 DEG. FLEXION | 151.24 - 204.62 N |  160.13 N |
| |
FORCE AT 40 DEG. FLEXION | 204.62 - 258.00 N |  217.95 N |
- | | | |
| NET RETURN ANGLE | < 12 DEG. | 1.00 DEG.
DUMMY KEETS SPECIFICATION
- \
recanzeray (B~ (o RUN NUMBER: 010899.1559
</

C-13 990111




TRANSPORTATION RESEARCH CENTER INC.
THORACIC SHOCK ABSORBER TESTS

SIDE IMPACT DUMMY 19-NOV-98

TRC INC. 572F SN51 DAMPER TEST CALOS8

TEST NUMBERS: DP5108A,DP5108B,DP5108C

|
TEST PARAMETER | SPECIFICATION | TEST RESULTS
| l
| |
TEMPERATURE | 18.9 - 25.5 C | 21.1 DEG. C
| |
RELATIVE HUMIDITY | 10 - 70 % | 33.0 %
| | | | |
VELOCITY FORCE | 856 - 1146 N | 914 N |
|
|  3.07 M/S | DISPLACEMENT | 30.2 - 35.2 MM | 33.3 MM [
|
VELOCITY FORCE | 1733 - 2100 N | 1798 N
| e
4.28 M/S | DISPLACEMENT | 31.6 - 37.2 MM | 36.5 MM
|
VELOCITY FORCE | 3703 - 4402 N | 4254 N |
5 |
|  6.07 M/S | DISPLACEMENT | 33.3 - 39.5 MM | 39.4 MM |
DAMPER SETTING = 6.0 ‘
TEST MEETS SPECIFICATIONS
TECENICIAN @& (Lmﬁzlf/ RUN NUMBER: 111998.1233;2
</ £
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External Dimensions:

Lateral Thorax Impact Test:

Pelvis Impact Tests:

Thorax Shock Absorbers:

Calibration Test Results

Pre-Test
SID: 052

Configured for Left Side Impact

The dummy passed all external dimension requirements.

The lateral thorax passed all impact test requirements.
The lateral pelvis passed all impact test requirements.

The thorax passed all shock absorber requirements.
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TRANSPORTATION RESEARCH CENTER INC.
SIDE IMPACT DUMMY
EXTERNAL DIMENSIONS 08-01-99
LEFT SIDE CONFIGURATION
SN SN052 VECTOR

TRC INC. TEST NO: ED52

09

' 572F EXT.DIMENSIONS CALQ9

| DIMENSIONS WITH CHEST JACKET INSTALLED

SYMB | DESCRIPTION

|
SPECIFICATION | TEST RESULTS

| TEMPERATURE

| | 21.1 DEG. C |
| | I
I | 22.0 % [
| | |
| 889 - 909 MM | 906.8 MM |
| I |
| 99 MM REF. | 99.1 MM |
I | I
CKLINE | 511 - 526 MM | 518.2 MM |
| I I
OOR [ 490 - 506 MM | 500.4 MM |
I | I
| 356 - 391 MM | 373.4 MM |

|
|SYMB | DESCRIPTION

|
165 - 180 MM | 167.6 MM |

| DIFFERENCE BETVEEN TOP &
| BOTTOM RIB VIDTH FROM C/L

DUMMY MEETS SPECIFICATIONS

RUN NUMBER: 010899.1706

N
TECHNICIAN <EL75” <L;§fg:\

C-22

990111



TRC INC.

TRANSPORTATION RESEARCH CENTER INC.

TEST NO: STL5209

SIDE IMPACT DUMMY

LEFT SIDE CONFIGURATION

LATERAL THORAX IMPACT TEST

08-JAN-99

572F SN52 LEFT THORAX CALO9

- - -~ " ———— Y " - - - W S = e -

e e e e - - " . - A - P An S e b WA W S e T P T e e e S N S G e M M S A T RIS SR S e e e o= e

TEST PARAMETER

| SPECIFICATION
| (ABSOLUTE VALUE)

I

TEMPERATURE

PEAK ACCELERATION:

UPPER RIB BAR

PEAK ACCELERATION:

LOWER RIB BAR

PEAX ACCELERATION:
LOWER THORACIC SPINE

- o - - " . S WP W " - RS e A M G e NS YN S W% e e S

TEST MEETS SPECIFICATIO

RUN NUMBER: 010899.1702;1

TEcRNICIAN (B~
{

C-23
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TRANSPORTATION RESEARCH CENTER INC.

LATERAL PELVIS IMPACT TEST

SIDE IMPACT DUMMY 08-JAN-99

LEFT SIDE CONFIGURATION

TRC INC. TEST NO: SPL5209 572F SN52 LEFT PELVIS CALO9

I
SPECIFICATION | TEST RESULTS I
| (ABSOLUTE VALUE) | |

e - - . " Y T = e = S e = - " 4 > = = = M M= = 4 4w = T e Am S s e e S A e e

| IS ACCELERATION CURVE
| UNIMODAL?

18.9 - 25.5 C | 21.1 DEG. C I

I |

10 - 70 % | 22.0 % |

I | I
| 4.27 - 4.33 M/S | 4.32 M/S |
I I

40 - 60 G | -51.2 G I

I |

3 -7 MS | 5.8 MS |

I I

I I

YES I YES |

TEST MEETS SPECIFICATIONS
TECHNICIAN ﬁi\,, AKJ&;¥\

RUN NUMBER: 010899.1654;1

C-27 990111
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TRANSPORTATION RESEARCH CENTER INC.

ABDOMEN COMPRESSION TEST

TRC INC. TEST NO:

ABD5209G

PART 572B

08-JAN-99

ABDOMIN COMPRESSION TEST SN52

- - " ! " " "5 - an e = . S A P P . T A e S A T S e S e S B M W T e e e e

TEST PARAMETER

| SPECIFICATION | TEST RESULTS

TEMPERATURE

- — " "~ M o - oo

- —— o — . . . W W W SN m D WD TP VP A M WS e S R S T e S G e R S e e e

DUMMY MEETS SPECIFICATIONS

TECHNICIAN &
[V

| 18.9 - 25.5 C | 21.0C
|
| 10 - 70 % I 22 %
6.4 - 8.9 MM/S 7.74 MM/S
44.48 N 44.48 N
102.30 - 160.13 N 116.93 N
160.13 - 222.40 N 173.18 N
I
222.40 - 280.22 N | 246.05 N
324.70 - 391.42 N | 355.61 N
RUN NUMBER: 010899.
C-29
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TRANSPORTATION RESEARCH CENTER INC.

LUMBAR FLEXION TEST

PART 572B . 08-01-99
TRC INC TEST NO: LF5209 572F SNO52 LUMBAR FLEX.
| | I l
| TEST PARAMETER | SPECIFICATION | TEST RESULTS |
| I l
| TEMPERATURE |  18.9 - 25.5 C | 21.0 C
| I l
RELATIVE HUMIDITY | 10 - 70 % | 22 % |
l
FORCE AT 0 DEG. FLEXION | -26.69 - +26.69 N | 0.00 N |
| | |
FORCE AT 20 DEG. FLEXION | 97.86 - 151.24 N | 120.10 N |
| | | I
| FORCE AT 30 DEG. FLEXION | 151.24 - 204.62 N | 164.58 N 1
I l
|  FORCE AT 40 DEG. FLEXION | 204.62 - 258.00 N | 213.50 N |
| |
| NET RETURN ANGLE | < 12 DEG. | 1.50 DEG.
DUMMY MEETS SPECIFICATIONS
5 ,
TECHNICIAN. 2 ___ CZQAQ;K:' RUN NUMBER: 010899.1400

C-31 990111




TRANSPORTATION RESEARCH CENTER INC.

THORACIC SHOCKX ABSCRBER TESTS

SIDE IMPACT DUMMY 30-NOV-98
TRC INC. 572F SNS52 DAMPER TEST CALOS
TEST NUMBER: DP5208A
| |
TEST PARAMETER | SPECIFICATION | TEST RESULTS |
|
I I
TEMPERATURE | 18.9 - 25.5 C | 21.1 DEG. C |
| |
RELATIVE HUMIDITY | 10 - 70 % | 33.0 % |
| | | |
VELOCITY | FORCE | 838 - 1125 N | 967 N ]
_______________________________________________________ {
3.05 M/S | DISPLACEMENT | 30.2 - 35.2 M | 31.8 MM |
|
VELOCITY | FORCE | 1733 - 2100 N | 1838 N |
Il -------------------- |
4.27 M/S | DISPLACEMENT | 31.6 - 37.2 MM | 34.9 MM |
| I
|  VELOCITY | FORCE 3743 - 4448 N | 4139 N |
| S |
| 6.10 M/S | DISPLACEMENT | 33.3 - 39.5 MM | 37.2 MM |

T e e e e - s . = " v - - —— - "~ - ——— e — — — —

DAMPER SETTING = 9.0
TEST MEETS SPECIFICATIONS
il
TECHNICIAN B (. s RUN NUMBER: 113098.0837;3
a
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S Z1 LB 8 N S6 680%- ‘SW 87 G @ N BY L96 :0190 AY3d peat S5SY10 "HI - ¥3l111d 4dWE0 - TINNYHD
(SH)  dHIL

ol 06 08 0L 99 oS ik4 9F ac o 9 @Tda
]

e

N B A (e )

-

(qn)

. . ™

. - x

©

. . . . N
. . - . . . . . . ———] @M
. - . . . . a . . . —_— @.T
£7878@ 86011 dIGHNN NNY 807183 LS31 43JUPT <SNS JCLG v887Gd0 :¥3GUNN LS31 Jdl BS

30404 3ATLSIS3Y ¥3840S8Y AI0HS
(335/W 8 ¢) NOILWHEITND ¥38Y¥0S8Y MIOHS JIJW¥OHL '0°1°S 4-ZLG Libd

990111




SW 9L L6 ® WW 8%y @- ‘SW 89°GL 8 UH 8 1¢ -¥LluQ Mvid bgal SSY10 "HO :d¥3LTIA GALSD : 13INNUHD
(SH)  3HIL

8ol 06 08 oL 03 05 ob as 8z Bl B o-

INJW3I9TdS1a

(HW)

£78£80 860LT1 ¥IGUNN NNY 80190 19531 d3dWVd OGNS 4208 Y862Sd0 - 4IGUNN 1531 YL 05

INIWIIYT4SI0 H3840580 A430HS
[J3S/H B £) NOILYHAITWI Y3940SBY NJOHS JIJWHOHL "0 1S 4-¢LS Lyvd

990111

C-34



S 96726 @ N 16°GL6Z- ‘SW 88 ¥ 8 N L@ 8£81 (Y180 AAv3d PeGT SS90 "HO :¥3LMIA 4dHEa : TINNEHD
(SH)  3HIL

pal B6 08 9L 09 85 34 ag 14 bl B sfdﬂ

33404

(281 X N)

68580 860211 :YIGUNN NMNY ‘ 8679 1531 ¥3dWPA TSNS 4TLS g8026d0 : ¥3GUNN 1531 Jdl 0

39404 JATLSI1S3Y ¥IHY0SHEY HI0HS
(73570 € %) NOILW¥EI W ¥3GM0SEY NIDHS JTJVHOHL 015 4-2L6 1yed

990111




SW 89°26 8 NW 82 @- ‘SWH 02 6Z 8 WN ¥6 ¥F Y140 Ab3d

pal

Bl1-

g1

0

0s

o

Bs

(SH)  IWIL
06 08 0. P9 95 oY os 0z B p 01-
678780 86@st1 - U3AWAN NNY BOTY0 LS3L YIdWYT ZGNS 42LS §802Sd0 - ¥3GUNN 1531 oWl

IN3FUIIPT4ST0 43840588 NI0HS
(33570 £ ¥) NOILYYEITWO 438Y0S8Y NIOHS JIIQYOHL "0 1°S 4-2L8 L1¥Yd

Bea1 SSYI0 "HD :¥3LTI4 UALST : T3INNGHD

IN3N32¥4510

(WW)

990111

C-36



S ¢GGB @ N 0f LGig- 514 82 @ N [8 8%+ :¥1y0 AHP3dd oAl SSYT10 THI -¥3LTI4 4dH80 : TINNUHI
(SW}  3JHIL
pal 41 08 8L 29 0% Qv ae 07 Bl B sﬁwz
| | |
A zé.c..fs%;’ S D
. » . . . . . . N p— @d
T
. . 3
X
(v}
[ N]
- . 3 - . - —— @N m
. ><
=
. . N
‘ < -— g
. . . . N . . . — ®¢
g978v89 860£11 YIGHUAN NNY 80190 1531 ¥3d4UYU ¢GNS 42LS 2862640 - Y3GUNN LS31 Jd1 0s

33404 3ATLS1STY §384058Y AI0HS
(93S/W 1°9) NOILYMEI W) ¥384058Y MNJIOHS JIIPH0HL 0°1'S 4-ILS 1dvd

990111




01-

SN 80798 @ WW 9570~ “SW 96°392 8@ WW 61 L8 :9Lb0 Ab3d 8001 SSUTI0 "HD -¥3L71d
(SH) 3NIL
bol 0k 08 (12 09 @S (124 gt ac Pl b
98580 860LT1 :Y¥IGNNAN NNY BO10D 1S3l Y3dWU0 ZGNS 4TLS J8025d0 - ¥IUNN LS3L QYL

INFUIIBTdSTA Y3H3058Y HI0HS
(33571 1°9) NOILSY8ITY3 43940588 MNIOHS JIJUYOHL

0

I

S

1-ZLS Lybd

Bl-

g1

Bl

b

By

Bs

GALSD : TINNGH)

LN3NIJE14510

CHWD

990111



External Dimensions:

Lateral Thorax Impact Test:

Pelvis Impact Tests:

Thorax Shock Absorbers:

Calibration Test Results

Post-Test
SID: 051
Configured for Left Side Impact
The dummy passed all external dimension requirements.
The lateral thorax failed with a marginally low acceleration of the
lower rib bar.
The lateral pelvis passed all impact test requirements.

The thorax failed the 4.28 m/s drop with low force
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TRANSPORTATION RESEARCH CENTER INC.
SIDE IMPACT DUMMY
EXTERNAL DIMENSIONS 18-01-99
LEFT SIDE CONFIGURATION
SN SN51 VECTOR

TRC INC. TEST NO ED5111 572F SN51 EXT.DIMESTONS CAL11

DIHENSIONS WITH CHEST JACKET INSTALLED |

I I

SYMB | DESCRIPTION | SPECIFICATION | TEST RESULTS |

| | | I

| TEMPERATURE | | 21.1 DEG. C |

| I | I

| RELATIVE HUMIDITY | | 20.0 % |

| I I I

| SH | SEATED HEIGHT | 889 - 909 MM | 901.7 MM |

I | I I |
| HP | HIP PIVOT HEIGHT | 99 MM REF. | 99.1 MM

| I I | I

| KH | KNEE PIVOT FROM BACKLINE | 511 - 526 MM | 520.7 MM |

| I | I ]

| KV | KNEE PIVOT FROM FLOOR | 490 - 506 MM | 502.9 MM |

I I | I

HV | HIP WIDTH | 356 - 391 MM | 373.4 MM I

DIMENSIONS WITH CHEST JACKET REMOVED |

| I [ |

SYMB | DESCRIPTION | SPECIFICATION | TEST RESULIS |

I | | | I

| RH | RIB HEIGHT | 501 - 520 MM | 501.6 MM I

I I I I I
| RD | RIB FROM BACKLINE | 229 - 241 MM | 236.2 MM

I I I I |

|RW-1 | TOP RIB VIDTH FROM C/L | 165. - 180 MM | 177.8 MM I

| I | |

|RW-2 | BOTTOM RIB WIDTH FROM C/L | 165 - 180 MM | 177.8 MM |

I | DIFFERENCE BETWEEN TOP & | | |

| | BOTTOM RIB WIDTH FROM C/L | < 2.5 MM | 0.0 MM |

DUMMY MEETS SPECIFICATIONS
TECHNICIAN z;h,y//~ { ,@i Q RUN NUMBER: 011999.0732

C-40 990111



TRANSPORTATION RESEARCH CENTER INC.
LATERAL THORAX IMPACT TEST
SIDE IMPACT DUMMY 18-JAN-99

LEFT SIDE CONFIGURATION

TRC INC. TEST NO: STL5111 572F SN51 LEFT THORAX CAL11
| I I
I TEST PARAMETER | SPECIFICATION | TEST RESULTS I
I | (ABSOLUTE VALUE) |
I I | |
| TEMPERATURE | 18.9 - 25.5 C | 21.1 DEG. C
l I |
| RELATIVE HUMIDITY 10 - 70 % | 20.0 % |
I | |
| PENDULUM VELOCITY 4.27 - 4.33 M/S | 4.29 M/S
I I |
| PEAK ACCELERATION: | |
| UPPER RIB BAR | 37 - 466G | -36.7 G |
I I I
| PEAK ACCELERATION: | |
| LOWER RIB BAR 37 - 46 G | -36.9 G * |
I I I
| PEAK ACCELERATION: [
| LOWER THORACIC SPINE | 15 -226G I -17.5 G |
% TEST DOES NOT MEET SPECIFICATIONS

? ¥
TECHNICIAN (¥ C.X RUN NUMBER: 011899.1433;1

{

C-41 90111
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TRANSPORTATION RESEARCH CENTER INC.
LATERAL PELVIS IMPACT TEST
SIDE IMPACT DUMMY 18-JAN-99

LEFT SIDE CONFIGURATION

TRC INC. TEST NO: SPL5111 572F SN51 LEFT PELVIS CAL11
TEST PARAMETER I SPECIFICATION TEST RESULTS
| | (ABSOLUTE VALUE) |
|
TEMPERATURE | 18.9 - 25.5 C 21.1 DEG. C
I
RELATIVE HUMIDITY | 10 - 70 % 20.0 %
| |
PENDULUM VELOCITY 4.27 - 4.33 M/S | 4,28 M/S
[ |
PEAK PELVIC ACCELERATION 40 - 60 G | -52.5 G |
I I |
| TIME ABOVE 20 G LEVEL 3 -7MS | 5.8 MS 1
| I l
| IS ACCELERATION CURVE | |
|  UNIMODAL? YES | YES |
TEST MEETS SPECIFICATIONS _
TECHNICIAN ﬁRA,/—<v4AJk)\\ RUN NUMBER: 011899.1338;1
[}

C-45 990111
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TRANSPORTATION RESEARCH CENTER INC.

ABDOMEN COMPRESSION TEST

PART 572B 18-JAN-99
TRC INC. TEST NO: ABD5111 ABDOMIN COMPRESSION TEST SN51
I
| TEST PARAMETER | SPECIFICATION | TEST RESULTS 1
| ! |
| TEMPERATURE 18.9 - 25.5 C | 21.0 C |
| I
RELATIVE HUMIDITY 10 - 70 % | 20 % |
| l

DEFLECTION RATE 6.4 - 8.9 MM/S | 7.82 MM/S
| |

FORCE AT 0.00 MM DISP. |  44.48 N | 44.48 N
|
FORCE AT 12.7 MM DISP. | 102.30 - 160.13 N |  139.04 N |
| | |
| FORCE AT 19.1 MM DISP 160.13 - 222.40 N |  206.54 N |
| |
| FORCE AT 25.4 MM DISP 222.40 - 280.22 N |  285.78 N .
| | |
| FORCE AT 33.0 MM DISP 324.70 - 391.42 N | 404.63 N _
23.69 MM206.41 - 264.34 N 264.75 N *

% DUMMY DOES NOT MEET SPECIFICATIONS

TECHNICIANCElw,, (imﬁ!/ RUN NUMBER: 011899.0833;1
g
i,
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TRANSPORTATION RESEARCH CENTER INC.

ABDOMEN COMPRESSION TEST

PART 572B . 18-JAN-99
TRC INC. TEST NO: ABD5111C ABDOMIN COMPRESSION TEST SN51
I
TEST PARAMETER | SPECIFICATION | TEST RESULTS |
| I
TEMPERATURE - | 18.9 - 25.5C | 21.0 C |
B I
RELATIVE HUMIDITY | 10 - 70 % | 20 % |
I I
. DEFLECTION RATE | 6.4 - 8.9 MM/S | 7.69 MM/S
I
FORCE AT 0.00 MM DISP | 44,48 N | 44.48 N
I | ' |
| FORCE AT 12.7 MM DISP 102.30 - 160.13 N | 130.73 N |
| I |
| FORCE AT 19.1 MM DISP 160.13 - 222.40 N | 192.85 N |
- | | I
| FORCE AT 25.4 MM DISP 222.40 - 280.22 N | 270.62 N |
] I | |
| FORCE AT 33.0 MM DISP. 324.70 - 391.42 N | 384.09 N |
- DUMMY MEETS SPECIFICATIONS
D
TECHNICIAN 'S RUN NUMBER: 011899.1049;1
> 4
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TRANSPORTATION RESEARCH CENTER INC.

LUMBAR FLEXION TEST

PART 572B 18-01-99
TRC INC. TEST NO: LF5111 572F SN51 LUMBAR FLEX.
| |
1 TEST PARAMETER | SPECIFICATION | TEST RESULTS |
| | |
| TEMPERATURE | 18.9 - 25.5C | 21.0 C |
| | | |
| RELATIVE HUMIDITY | 10 - 70 % | 20 % |
| |
| FORCE AT O DEG. FLEXION | -26.69 - +26.69 N | 0.00 N |
| l
| FORCE AT 20 DEG. FLEXION | 97.86 - 151.24 N |  115.65 N |
| |
| FORCE AT 30 DEG. FLEXION | 151.24 - 204.62 N |  177.92 N |
| |
| FORCE AT 40 DEG. FLEXION | 204.62 - 258.00 N |  217.95 N |
| | |
| NET RETURN ANGLE l < 12 DEG. | 3.00 DEG.
DUMMY MEETS SPECIFICATIONS
TECHNICIAN (5. Q,&Q;}Z ' RUN NUMBER: 011899.1519

%)
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TRANSPORTATION RESEARCH CENTER INC.

THORACIC SHOCK ABSORBER TESTS

SIDE IMPACT DUMMY 18-JAN-99

TRC INC.

TEST NUMBER: DP5111B

572F SN51 DAMPER TEST CALll

|

SPECIFICATION | TEST RESULTS |

I |

| l

TEMPERATURE 18.9 - 25.5 C | 21.1 DEG. C |

l |

| RELATIVE HUMIDITY 10 - 70 % | 20.0 % |
| l
| VELOCITY | FORCE 1733 - 2100 N | 1628 N x|
| i |
|  4.28 M/S | DISPLACEMENT | 31.6 - 37.2 MM | 34.8 MM |

DAMPER SETTING = 6.0

= TEST DOES NOT MEET SPECIFICATIONS

RUN NUMBER: 011899.1024;1

TECHNICIAN (5, G L7\
=3
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TRANSPORTATION RESEARCH CENTER INC.
THORACIC SHOCK ABSORBER TESTS

SIDE IMPACT DUMMY 18-JAN-99

TRC INC. 572F SN51 DAMPER TEST CALl1

TEST NUMBERS: DP5111A,DP5111B,DP5111C

| | I
| TEST PARAMETER | SPECIFICATION | TEST RESULTS |
| I I I
| I I

| TEMPERATURE | 18.9 - 25.5¢C | 21.1 DEG. C

| I I

| RELATIVE HUMIDITY | 10 - 70 % | 20.0 %

I I I

| VELOCITY | FORCE | 838 - 1125N | 916 N

| R
| 3.06 #/5 | DISPLACENENT | 30.2 - 35.2 MM | 31.6 MM |
| I I |
| VELOCITY | FORCE | 1733 - 2100 N | 1833 N |
| N |
|  4.27 M/S | DISPLACEMENT | 31.6 - 37.2 MM | 34.8 MM

I | |

| VELOCITY | FORCE | 3784 - 4495 N | 4149 N

} T
|  6.12 M/S | DISPLACEMENT | 33.3 - 39.6 MM | 37.7 MM

DAMPER SETTING = 6.0

TEST MEETS SPECIFICATIONS

recavician. B (. RUN NUMBER: 011899.1111;1

C-53 990111
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Calibration Test Results

Post-Test
SID: 052

Configured for Left Side Impact

External Dimensions: The dummy passed all external dimension requirements.
Lateral Thorax Impact Test: The lateral thorax passed all impact test requirements.
Pelvis [mpact Tests: The lateral pelvis passed all impact test requirements.
Thorax Shock Absorbers: The thorax passed all shock absorber requirements.

C-60 990111




TRANSPORTATION RESEARCH CENTER INC.
SIDE IMPACT DUMMY
EXTERNAL DIMENSIONS 18-01-99
LEFT SIDE CONFIGURATION
SN SN52 VECTOR

TRC INC. TEST NO: ED5210 572F SN52 EXT.DIMENSTONS CAL10
| DIMENSIONS WITH CHEST JACKET INSTALLED |
| I | | |
|SYMB | DESCRIPTION | SPECIFICATION | TEST RESULTS |
I | . | I I
| | TEMPERATURE | | 21.1 DEG. C |
I I I I |
| | RELATIVE HUMIDITY | | 20.0 % |
| I I
| SH | SEATED HEIGHT | 889 - 909 MM | 891.5 MM |
| | l I
| HP | HIP PIVOT HEIGHT | 99 MM REF. | 99.1 MM |
I I |
| KH | KNEE PIVOT FROM BACKLINE | 511 - 526 MM | 518.2 MM |
| I |
| KV | KNEE PIVOT FROM FLOOR | 490 - 506 MM | 497.8 MM |
| I |
| HW | HIP WIDTH ] 356 - 391 MM | 378.5 MM I

| DIMENSIONS WITH CHEST JACKET REMOVED I
|

| ,
|SYMB | DESCRIPTION | SPECIFICATION | TEST RESULTS

I o I o
| RH | RIB HEIGHT | 501 - 520 MM | 505.5 MM |
I | | | I
| RD | RIB FROM BACKLINE | 229 - 241 MM | 238.8 MM

I I
IRV-1 | TOP RIB WIDTH FROM C/L | 165. - 180 MM | 180.3 MM |
| | I
|RW-2 | BOTTOM RIB WIDTH FROM C/L | 165 - 180 MM | 180.3 MM |

l | DIFFERENCE BETWEEN TOP & | | |
| | BOTTOM RIB WIDTH FROM C/L | < 2.5 MM I 0.0 MM |

DUMMY MEETS SPECIFICATIONS .

o ()
TECHNICIAN ‘o . - ('Nzyw; RUN NUMBER: 011999.0738
4
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TRANSPORTATION RESEARCH CENTER INC.
LATERAL THORAX IMPACT TEST
SIDE IMPACT DUMMY 18-JAN-99

LEFT SIDE CONFIGURATION

TRC INC. TEST NO: STL5210 572F SN52 LEFT THORAX CAL10
| |

| TEST PARAMETER | SPECIFICATION TEST RESULTS

| | (ABSOLUTE VALUE)

|

| TEMPERATURE | 18.9 - 25.5 C 21.1 DEG. C
I

| RELATIVE HUMIDITY 10 - 70 % 20.0 %

| |

| PENDULUM VELOCITY 4.27 - 4.33 /S | 4.32 M/S

| i

| PEAK ACCELERATION: |

| UPPER RIB BAR 37 - 46 G | -42.8 G

| |

| PEAK ACCELERATION: |

| LOVWER RIB BAR 37 - 46 G | -41.0 G

| PEAK ACCELERATION: | |
| LOWER THORACIC SPINE | 15 - 22 G | -19.2 G |

—_..-__........—__-_——-.—_-__-__.._..__.__.._-_--___---———_—_-—-——-—-——-—_-__...__.._

TEST MEETS SPECIFICATIONS
i

TECHNICIAN 63~¢/” : RUN NUMBER: 011899.1514;1
o
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TRANSPORTATION RESEARCH CENTER INC.

LATERAL PELVIS IMPACT TEST

SIDE IMPACT DUMMY

LEFT SIDE CONFIGURATION

18

~JAN-99

TRC INC. TEST NO: SPL5210 572F SN52 LEFT PELVIS CAL10
|

| TEST 'PARAMETER SPECIFICATION TEST RESULTS |
! (ABSOLUTE VALUE) |
| |
| TEMPERATURE 18.9 - 25.5 C 21.1 DEG. C

| |
| RELATIVE HUMIDITY 10 - 70 % 20.0 % |
| |
| PENDULUM VELOCITY 4.27 - 4.33 M/S 4.31 M/S

| |
| PEAK PELVIC ACCELERATION 40 - 60 G -46.9 G |
| |
| TIME ABOVE 20 G LEVEL 3 -7 MS 5.9 MS |
| | |
| IS ACCELERATION CURVE |
| UNIMODAL? YES YES |

TEST MEETS SPECIFICATIONS

TECHNICIAN @\\, CA.Q&/ RUN NUMBER: 011899.1523;1
O/

C-66

990111




SW @8 @1 8 9 G6'3F- ‘SW £1°£C & 9 61°8 :91b0 HY3d

et dId4 43114

88—

B9-

ov-

Be-

bl

o

(SN 3JHIL
0el 06 08 QL 09 0S oy ag 8l ol 0 01-
17¥Z51 668110 ¥3IGUAN NNY PITYY SIAT3d 1437 ZGNS 421G B1CS1dS - 43EUNN 1S3L 3L

SIXY A NOILWYd3IT333V S1AT3d

( L39dHT 3015 14371)

NOT1WHEI W] SIAT3d

0I°S  4-2LS l¥bd

JAAId : TINNUHD

NOILBY374338

()

990111

C-67



TRANSPORTATION RESEARCH CENTER INC.

ABDOMEN COMPRESSION TEST

PART 572B - 18-JAN-99
TRC INC. TEST NO: ABD5210 ABDOMIN COMPRESSION TEST SN52
. | I
| TEST PARAMETER | SPECIFICATION | TEST RESULTS |
| I I I
| TEMPERATURE | 18.9 - 25.5C | 21.0 C |
I |
- | RELATIVE HUMIDITY | 10 - 70 % | 20 % |
| | I
| DEFLECTION RATE | 6.4 - 8.9 MM/S | 7.76 MM/S
I I
| FORCE AT 0.00 MM DISP | 44,48 N I 44.48 N
I | |
| FORCE AT 12.7 MM DISP. | 102.30 - 160.13 N | 123.25 N |
I | |
| FORCE AT 19.1 MM DISP. 160.13 - 222.40 N | 179.98 N |
| I I
| FORCE AT 25.4 MM DISP. 222.40 - 280.22 N | 257.26 N |
| I |
- | FORCE AT 33.0 MM DISP. 324.70 - 391.42 N | 375.63 N i
- DUMMY MEETS SPECIFICATIONS
. ﬂ i
TECHNICIAN 65~\,, (,a&A}:: RUN NUMBER: 011899.1231;1
7]
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TRANSPORTATION RESEARCH CENTER INC.

LUMBAR FLEXION TEST

PART 572B 18-01-99
TRC INC. TEST NO: LF5210 572F SN52 LUMBAR FLEX.
| | |
| TEST PARAMETER SPECTFICATION | TEST RESULTS 1
l |
| TEMPERATURE 18.9 - 25.5 C | 21.0 C 1

1 |
RELATIVE HUMIDITY 10 - 70 % 1 20 % |
| | |

FORCE AT 0 DEG. FLEXION | -26.69 - +26.69 N | 0.00 N |

| I |

FORCE AT 20 DEG. FLEXION | 97.86 - 151.24 N |  124.54 N |
| |
| FORCE AT 30 DEG. FLEXION | 151.24 - 204.62 N |  182.37 N |
| |
| FORCE AT 40 DEG. FLEXION | 204.62 - 258.00 N |  226.85 N |
| | |
| NET RETURN ANGLE | < 12 DEG. | 0.00 DEG
DUMMY MEETS SPECIFICATIONS,

TEcENICIAN B . (o t/ RUN NUMBER: 011899.1514
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TRANSPORTATION RESEARCH CENTER INC.

THORACIC SHOCK ABSORBER TESTS

SIDE IMPACT DUMMY 30-NOvV-98
TRC INC. 572F SN52 DAMPER TEST CALOS
TEST NUMBER: DP5208A
| I I
| TEST PARAMETER | SPECIFICATION | TEST RESULTS |
! I |
I | I |
| TEMPERATURE | 18.9 - 25.5 C | 21.1 DEG. C
I I I I
| RELATIVE HUMIDITY | 10 - 70 % | 33.0 % |
| I | I
|  VELOCITY FORCE | 838 - 1125 N I 967 N
1 g U
[ | I
| 3.05 M/S | DISPLACEMENT | 30.2 - 35.2 MM | 31.8 MM
| | I
| VELOCITY FORCE | 1733 - 2100 N | 1838 N
| S
| 4.27 M/S | DISPLACEMENT | 31.6 - 37.2 MM | 34.9 MM |
| | l |
| VELOCITY | FORCE | 3743 - 4448 N | 4139 N [
| T |
| 6.10 M/S | DISPLACEMENT | 33.3 - 39.5 MM | 37.2 MM |
DAMPER SETTING = 9.0
TEST MEETS SPECIFICATIONS
TECHNICIAN (5. c;»{IIZZ:f’ RUN NUMBER: 113098.0837;3

le}
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APPENDIX D

TEST EQUIPMENT LIST AND CALIBRATION INFORMATION
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SID INSTRUMENTATION

FRONT SID NO.: 051

CALIBRATION
SERIAL NUMBER | MANUFACTURER DATE
Upper Rib J22075 Endevco 11/98
Lower Rib 122047 Endeveco 11/98
Lower Spine J15372 Endevco 11/98
Pelvis J22197 Endevco 11/98
Upper Rib Redundant J20184 Endevco 11/98
Lower Rib Redundant J22046 Endevco 11/98
Lower Spine Redundant J20024 Endevco 11/98
Pelvis Redundant J20387 Endevco 11/98

REAR SID NO.: 052

CALIBRATION
SERIAL NUMBER | MANUFACTURER DATE
Upper Rib J20148 Endevco 11/98
Lower Rib J18811 Endevco 11/98
Lower Spine J19303 Endevco 11/98
Pelvis J20243 Endevco 11/98
Upper Rib Redundant J20005 Endevco 11/98
Lower Rib Redundant J20561 Endevco 11/98
Lower Spine Redundant J20025 Endevco 11/98
Pelvis Redundant 120462 Endevco 11/98
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VEHICLE AND MDB INSTRUMENTATION

SERIAL CALIBRATION

NUMBER MANUFACTURER DATE
Right Front Sill (X) J26493 Endevco 01/99
Right Front Sill (Y) J26484 Endevco 01/99
Right Front Sill (Z) 126497 Endevco 01/99
Right Rear Sill (X) J26499 Endevco 01/99
Right Rear Sili (Y) J26498 Endevco 01/99
Right Rear Sill (Z) J26491 Endevco 01/99
Rear Floorpan Above Axle (X) 128377 Endevco 01/99
Rear Floorpan Above Axle (Y) 126494 Endevco 01/99
Rear Floorpan Above Axle (Z) J26512 Endevco 01/99
Left Rear Sill (Y) AMT99 Endevco 10/98
Left Front Sill (Y) J21422 Endevco 12/98
Right Rear Seat Occupant Comp. (Y) 126496 Endevco 01/99
Lower Left B-Pillar (Y) J19557 Endevco 10/98
Upper Left B-Pillar (Y) J26495 Endevco 01/99
Lower Left A-Pillar (Y) J25019 Endevco 10/98
Upper Left A-Pillar (Y) J21916 Endevco 10/98
Front Seat Track (Y) J22537 Endevco 10/98
Rear Seat Track(Y¥) | = e | == =
Vehicle CG (X) J26525 Endevco 01/99
Vehicle CG (Y) J26511 Endevco 01/99
Vehicle CG (Z) J26492 Endevco 01/99
MDB CG (X) J21757 Endevco 10/98
MDB CG (Y) J22167 Endevco 10/98
MDB CG (Z) J25991 Endevco 12/98
MDB Rear Frame Member (X) J22676 Endevco 07/98
MDB Rear Frame Member (Y) J21803 Endevco 11/98
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