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SECTION 1

PURPOSE AND TEST PROCEDURE

This side impact test is part of the FY 99 New Car Assessment Program Side Impact Test Program
sponsored by the National Highway Traffic Safety Administration (NHTSA) under Contract No.
DTNH22-98-C-12001. The purpose of this test was to generate comparative side impact performance in a
1999 Mazda Protégé 4-door Sedan. The test was conducted in accordance with the Office of

Crashworthiness Standard’s Laboratory Test Procedure dated July 1997.

I-1 990512



SECTION 2

SUMMARY OF SIDE IMPACT TEST

A 1999 Mazda Protégé 4-Door Sedan 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 61.9 km/h (38.4 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 May 12, 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:

L. 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 (T};) 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 51 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) 76 63
PEV (g) 71 95

990512
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DATA ACQUISITION EXPLANATIONS

The vehicle’s left rear door upper centerline Y-axis acceleration data channel, LRUYGI, lost data
after approximately 15 milliseconds. This affected the velocity and displacement calculations for this data

channel.

The vehicle’s left front door on centerline Y-axis acceleration data channel, LFCYGI1, exceeded its
data channel’s full scale input at approximately 9 ms. This affected the velocity and displacement

calculations for this data channel.
The vehicle’s left lower A-post Y-axis acceleration data channel, LLAYGI, exceeded its data

channel’s full scale input at approximately 5 ms. This affected the velocity calculation for this data

channel.

2-2 990512



SECTION 3

VEHICLE TEST DATA
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DATA SHEET 1

GENERAL VEHICLE TEST PARAMETER DATA

Vehicle: _ 1999 Mazda Protégé 4-Door Sedan NHTSA No.: __MX5402
TEST VEHICLE INFORMATION:
Year/Make/Model/Body Style: 1999 Mazda Protégé 4-Door Sedan
Vehicle Body Color: White VIN: IM1BJ2221X010848S
Vehicle NHTSA No.: MX5402 Month & Year of Manufacture: 08/98
Engine Data; 4  Cylinders; _ - CID; _ 1.6  Liters; _ - cc
Engine Placement: - Longitudinal; or X Lateral
Transmission: 4  Speed; _ -  Manual; X  Automatic; _-__ Overdrive
Final Drive: - Rear Wheel Drive, X Front Wheel Drive; _ - Four-Wheel
Odometer Reading; 53 km
Options: _ X A/C; _X _ Powersteering; _ X _ Pwr brakes; _- _ Pwr windows
DATA FROM TIRE PLACARD
Tire Pressure*  (at capacity); 220 kPa FRONT
220 kPa REAR
Recommended Tire Size: P185/65R14
Tires on Test Vehicle: P185/65R14 Manufacturer: Firestone
Vehicle Capacity Data:
Number of Occupants; 2 Front 3 Rear;, _ - 3rdseat; __ 5  Total
Type of Front Seats: __ X Bucket; - Bench; _-  Split bench
Type of Front Seat Back: __ - Fixed; _X  Adjustablewith _ X Teveror__-  Knob
Vehicle Max Capacity Loading = 385.6 kg (A)
No. of Occupants x 68.0 kg. = 340.0 kg (B)
Vehicle Cargo Capacity = 45.6 kg (A-B)
TEST VEHICLE DELIVERED WEIGHT WITH MAXIMUM FLUIDS;
Left Front = 355.6 kg Left Rear = 2236 kg
Right Front = __ 3506 kg Right Rear = 2164 kg
TOTAL FRONT = _ 7062 kg TOTAL REAR = 440.0 kg
% of Total Weight = 61.6 % % of Total Weight = 384 %
TOTAL WEIGHT = 11462 kg
* Tire pressure used in test.
3-2 990512



DATA SHEET | (continued)
GENERAL VEHICLE TEST PARAMETER DATA

Vehicle: _ 1999 Mazda Protéeé 4-Door Sedan NHTSA No.: = MX5402

CALCULATION OF VEHICLE’S TARGET TEST WEIGHT:

Total Test Vehicle Delivered Weight With Max. Fluids = 11462 kg(A)
Maximum Cargo Carryving Capacity Of Test Vehicle = 456 ke(®B)
Weight Of Instrumented Side Impact Dummies (1 Or2 X _79.4 kg) = 1588 kg (O

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

I¥

13506 kg (A+B+C)

Left Front = 412.3 kg Left Rear = 3211 kg
Right Front = 349.7 kg Right Rear = 282.1 kg
TOTALFRONT = 762.0 kg TOTAL REAR = 603.2 kg
% of Total Weight - 55.8 %o % of Total Weight = 42 %
TOTAL WEIGHT = 1365.2 ke

AS TESTED WEIGHT OF TEST VEHICLE (1 OR 2 SID(s) + CARGO + EQUIPMENT & INSTRUMENTATION)
Left Front = 389.0 kg Left Rear = 324.0 kg
Right Front = 340.5 kg Right Rear = 292.5 kg
TOTALFRONT = 729.5 kg TOTAL REAR = 616.5 kg
% of Total Weight = 54.2 % % of Total Weight = 458 %
TOTAL WEIGHT = 1346.0 kg

TEST VEHICLE ATTITUDE (ALL DIMENSIONS IN MILLIMETERS):
AS DELIVERED:

Left Front 648 Right Front 648 LeftRear _ 661  RightRear 662
FULLY LOADED:

Left Front 624 Right Front 641 LeftRear _ 595  RightRear 613
READY FOR TEST:

Left Front 634 Right Front 642 LeftRear __ 601  RightRear 615

TEST VEHICLE WHEELBASE: 2608 millimeters
C.G = 1194 millimeters rearward of front wheel centerline
TOTAL VEHICLE LENGTH:
Right Side = 4170 millimeters
Left Side = 4217 millimeters
Centerline = 4440 millimeters

3-3 990512



DATA SHEET 1 (continued)
GENERAL VEHICLE TEST PARAMETER DATA

Vehicle: 1999 Mazda Protégé 4-Door Sedan NHTSA No.: _ MX5402
H Degress

Nominal Design Riding Position for adjustable /‘:/
driver and passenger seat backs. Please describe ,»‘{‘l// @ Seat Back
how to position the inclinometer to measure the i/ [. '

seat back angle. Include description of the location / fO<—Tnclimometer

Upright—>
Position

of the adjustment latch detent, if applicable. / «—— Adjuster
Seat Cushion/’ |
Front S«;a;: Assembly
Left Side View
FRONT SEAT CUSHION PLACEMENT: Mid position
Total Length of Adjustment Travel: 240  millimeters
Total Number of Adjustment Positions or Detents: 17

FRONT SEAT BACK ADJUSTMENT POSITION: Align witness hole in seat back adjuster
With sight hole for 14° seat back angle

Seat Back Torso Angle: 14 degrees
SECOND POSITION SEAT:
Total Length Of Fore/Aft Adjustment Travel: ___ N/A  millimeters
Seat Back Adjustment Position: _ N/A
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:
50.0 liters (fuel tank usable capacity)

46.6 liters used in test (92% - 94% of fuel tank usable capacity)
LOCATION OF IMPACT POINT ON TEST VEHICLE SIDE TO BE IMPACTED:
Wheelbase = _ 2608 millimeters

Impact pointis __ 364 millimeters rearward of front axle centerline
(which is 940 millimeters forward of the wheelbase midpoint)

Actual Impact Point is 364 millimeters rearward of front axle centerline

34 990512



DATA SHEET 2

TEST VEHICLE SUMMARY OF RESULTS

VEHICLE IDENTIFICATION:
Vehicle Year/Make/Model: 1999 Mazda Protégé
Body Style: 4-Door Sedan VIN: JMIBJ2221X0108489
NHTSA No.: MX5402 Test Date: May 12, 1999
Overall Length = 4440  millimeters; Overall Width = 1695 millimeters
VEHICLE TEST WEIGHT (Pre-Test);
Left Front = 389.0 kg Left Rear = 3240 kg
Right Front = 340.5 kg Right Rear = 2925 kg
TOTAL FRONT = 729.5 ke TOTALREAR = 6165 kg
TOTAL VEHICLE WEIGHT 1346.0 kg
Wheelbase = 2608 millimeters
Longitudinal C.G. From Center Of Front Axle = 1194 millimeters
Impact Angle With Respect To Impactor = 90 degrees
ACTUAL IMPACT POINT:
Actual Impact Pointis 0 mm forward of nominal impact ref. line (Lateral)
Actual ImpactPointis _ 5 ~ mm __ above nominal impact point (Vertical)
MAXIMUM EXTERIOR STATIC CRUSH:
I.LEVEL 1 ¢ 255 mm above ground) = 154 millimeters
2. LEVEL 2 ( 476 mm above ground) = 350 millimeters
3. LEVEL3( 580 mm above ground) = 369 millimeters
4 LEVEL 4 ( 840 mm above ground) = _ 333 millimeters
S.LEVELS5( __1380 mm above ground) = 127 millimeters
Maximum Post-Test Intrusion = 369 millimeters
OCCUPANTS: Driver: Left Rear Passenger;
Dummy Identification 052 051
Restraints Used 3-point active seat belt 3-point active seat belt
INSTRUMENTATION:
Number of Vehicle Data Channels: = 51
Number Of Cameras: Onboard = 3
Oftboard = ____ 7
TOTAL = 10
3-5 990512



DATA SHEET 3
MOVING DEFORMABLE BARRIER(MDB) SUMMARY

Vehicle: 1999 Mazda Protégé 4-Door Sedan NHTSA No.: __MX5402

MDB FACE MANUFACTURER AND SERIAL NUMBER:
Plascore, Inc.: 012C1098. 013C1098. 027A1098. 029C1098
POSITION OF IMPACT (MDB) ON MONORAIL:

Crabbed 27° to the left
MDB DETAILS:
Overall Width of Framework Carriage = 1,251 millimeters
Overall Length of MDB (Incl. honeycomb impact face) = _ 4115  millimeters
Wheelbase of Framework Carriage = 2.591 millimeters
Tread of Framework Carriage (Front & Rear) = _ 1,880  millimeters
C.G. Location Rearward of Front Axle = 1,099 millimeters
MDB WEIGHT:
Left Front = 461.5 kg Left Rear = 2135 kg
Right Front = 325.0 kg Right Rear = 3655 kg
TOTAL FRONT = _ 785 kg TOTAL REAR = 5790 kg
TOTAL MDB WEIGHT = 1,365.5 ke
Impact Angle (MDB C/L to Target Vehicle C/L) = _ 90 degrees
Impact Speed = 619  km/h
MAXIMUM STATIC CRUSH OF HONEYCOMB IMPACT FACE:
1. Row A at Center of Bumper Level = 175  millimeters
2. Row B at Top of Bumper Level = 134  millimeters
3. Row C at Mid Level = _ 102  millimeters
4. Row D at Top of Stack Level = _ 104  millimeters
INSTRUMENTATION:
Number of MDB Data Channels = 51

3-6 990512



DATA SHEET 4
POST-TEST OBSERVATIONS

Vehicle: 1999 Mazda Protégé 4-Door Sedan NHTSA No.:  MX5402

VISIBLE DUMMY CONTACT POINTS:

LEFT FRONT SID LEFT REAR SID
Head: Side glass C-pillar
Upper Torso: Door panel Door panel
Lower Torso: Door panel Door panel
Left Knee: Instrument panel/Door panel Door panel
Right Knee: __Instrument panel Left knee

DOOR OPENING:
LEFI DOOR RIGHT DOOR

Front: Needed tools Easy
Rear: Needed tools Easy

MDB DISTANCE FROM TARGET IMPACT POINT:

Vertical: 5 mm above target

Horizontal: 0 mm forward of target

ARM REST LOCATIONS:

Front: 105 mm below the bottom of the window

Rear: 75 mm below the bottom of the window

SEAT MOVEMENT:

Front: None

Rear: None

GLAZING DAMAGE:
Windshield: There was damage to the left side of the windshield.

Window: Side glass shattered

PILLAR PERFORMANCE:

None

SILL SEPARATION:

None

OTHER NOTABLE IMPACT EFFECTS:

None

3-7 990512



DATA SHEET 4 (continued)
POST-TEST OBSERVATIONS

Vehicle: 1999 Mazda Protégé 4-Door Sedan NHTSA No.: _ MX5402

AIRBAG DEPLOYMENT STATUS:

LEFT REAR
DRIVER PASSENGER

Frontal: Did not deplovy N/A

Side: N/A N/A

3-8 990512



SECTION 4

OCCUPANT AND VEHICLE INFORMATION
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DATA SHEET 5

SID INSTRUMENTATION DATA

Vehicle: 1999 Mazda Protégé 4-Door Sedan

TEST NUMBER: 990512-~1

NHTSA No.: __MX5402

DRIVER DUMMY SERIAL NUMBER: 051

POSITIVE NEGATIVE
DIRECTION DIRECTION
HEAD ACCELERATION
LONGITUDINAL 62.6 g @ 73.7 ms 4.5 g @ 57.5 ms
LATERAL 59.1 g @ 73.8 ms 7.3 g @ 161.8 ms
VERITCAL 13.3 g @ 72.6 ms 64.9 g 8@ 51.5 ms
RESULTANT 86.2 g @ 73.8 ms
HIC 758 from 42.640 to 78.640 ms
LEFT UPPER RIB ACCELERATION
LATERAL (P) 64.0 g @ 26.9 ms 31.1 g @ 71.9 ms
LATERAL (R) 65.7 g @ 26.9 me 31.0 g @ 71.9 ms
LEFT LOWER RIB ACCELERATION
LATERAL (P) 72.9 g @ 26.9 ms 20.9 g @ 81.% ms
LATERAL (R) 72.0 g @ 26.9 ms 22.5 g @ 81.3 ms
TTI d (P) 76.0
TTI d (R) 76.0
LOWER SPINE ACCELERATION
LATERAL (P) 79.0 g @ 31.3 ms 27.3 g @ 61.2 ms
LATERAL (R) 80.0 g @ 31.3 ms 27.0 g @ 61.2 ms
PELVIS ACCELERATION
LATERAL (P) 71.2 g @ 31.3 ms 10.9 g @ 76.9 ms
LATERAL (R) 69.7 g @ 31.3 ms 11.3 ¢ € 76.9 ms
POSITIVE DIRECTION NEGATIVE DIRECTION
LONGITUDINAL: REARWVARD LONGITUDINAL: FORWARD
LATERAL: RIGHTWARD LATERAL: LEFTWARD
VERTICAL: UPWARD VERTICAL: DOWNWARD
4-2 990512



DATA SHEET 5 (continued)

SID INSTRUMENTATION DATA

Vehicle: 1999 Mazda Protéeé 4-Door Sedan

NHTSA No.: _ MX5402

TEST NUMBER: 990512-1 LEFT REAR PASSENGER DUMMY SERIAL NUMBER: 052
POSITIVE NEGATIVE
DIRECTION DIRECTION
HEAD ACCELERATION
LONGITUDINAL 20.5 g @ 49.8 ms 8.6 g @ 112.4 ms
LATERAL 91.5 g @ 49.6 ms 17.2 g @ 152.5 ms
VERTICAL 54.5 g @ 55.5 ms 37.8 ¢ @ 48.6 ms
RESULTANT 97.7 g @ 49.7 ms
HIC 652 from 44.720 to 59.200 ms
LEFT UPPER RIB ACCELERATION
LATERAL (P) 49.2 g @ 33.7 ms 7.5 g @ 130.0 ms
LATERAL (R) 49.5 g @ 54.4 ms 7.4 g @ 129.4 ms
LEFT LOVER RIB ACCELERATION
LATERAL (P) 66.4 g @ 45.6 ms 6.7 g @ 70.6 ms
LATERAL (R) 66.6 g @ 45.6 ms 7.2 g @ 70.6 ms
TTI d (P) 62.8
TTI d (R) 63.0
LOVER SPINE ACCELERATION
LATERAL (P) 59.3 g @ 48.1 ms 3.3 ¢ @ 75.6 ms
LATERAL (R) 59.4 ¢ 8@ 48.1 ms 8.9 g @ 76.3 ms
PELVIS ACCELERATION
LATERAL (P) 85.0 g @ 39.4 ms 9.8 ¢ @ 65.6 ms
LATERAL (R) 94.2 g 8@ 39.4 ms 10.1 g @ 65.6 ms
POSITIVE DIRECTION NEGATIVE DIRECTION
LONGITUDINAL: REARWARD LONGITUDINAL: FORWARD
LATERAL: RIGHTVARD LATERAL: LEFTWARD
VERTICAL: UPWARD VERTICAL: DOWNWARD
4-3 990512



DATA SHEET 6

VEHICLE PRE- AND POST-TEST MEASUREMENTS

Vehicle: 1999 Mazda Protégé 4-Door Sedan NHTSA No.:  MX5402
e Ay -.e--a =
s =,/
N /’( :
¢ \«;3 L
) !
, T A/ *
e 8 a A > c )
o}
LEFT SIDE VIEW
Note: All dimensions are tn millimeters with tolerance of +3 mm
Pre-Test Pre-Test Post-Test
(as delivered) (as tested) (as tested) Change

A 2608 2608 2565 43
B 877 877 875 2
C 955 955 1057 -102
D 4440 44490 4390 50
E 290 290 290 0
F 260 396 263 133
G 280 276 277 -1
H 224 - 240 285 -45
) 248 195 262 -67
n 206 144 159 -15
J2 257 237 228 9
K 325 240 267 27
L 265 265 265 0
M 376 294 326 -32
N 685 685 500 185
0] 655 655 631 24
P 1353 1353 1275 78
Q 415 415 400 15
R 4120 4170 4155 15
S 4217 4217 4180 37
T 1320 1320 1093 227

D = Length at centerline

T = Width at B-pillar

E&L = Bumper Thickness

J1 =To Pinch Weld

4-4

R = Right Side Length

2 ="To Sill

S = Left Side Length
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DATA SHEET 7

SID LONGITUDINAL CLEARANCE DIMENSIONS

Vehicle: 1999 Mazda Protégé 4-Door Sedan

A

NHTSA No.: _ MX5402

PL

LEFT SIDE VIEW

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

DRIVER ID #051 LEFT REAR PASS. ID#052

HH 363 N/A

W 500 N/A

0z 169 N/A

NR/NB 373 624

CD/CB 502 532

CS 294 N/A
KDL(KDA®YKBL(KDA®) 100/28° 169/25°
KDR(KBA®)KBR(KBA®) 102/33° 166/26°

PA® 2350 23.0°

PHX 190 269

PHZ 123 331

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.

4-5
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DATA SHEET 8
SID LATERAL CLEARANCE DIMENSIONS

Vehicle: 1999 Mazda Protégé 4-Door Sedan NHTSA No.:  MX5402

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

DRIVER ID #051 LEFT REAR PASS. ID #052
HR 155 143
HS 300 154
AD* LOWER: 55 UPPER: 99 LOWER: 119 UPPER: 80
HD 147 171

* 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 Mazda Protégé 4-Door Sedan NHTSA No.:

MX35402

LEVELS

LEVEL 4

LEVEL2
LEVEL1

900 150 10 150300 450 0D 750 9001050 1200 1350 1500 185G 1800 1350
: : Measurements 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 = 1,380 millimeters
Level 4 @ Window Sill = 840 millimeters
Level 3 @ Mid Door = 580 __ millimeters
Level 2 (@ Occupant H-Point = 476 millimeters
Level 1 (@ Axle Centerline Height = 255 millimeters

(or Sill Top Height)

4.7
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DATA SHEET 13

TEST VEHICLE ACCELEROMETER LOCATIONS AND DATA SUMMARY

Vehicle: 1999 Mazda Protégé 4-Door Sedan NHTSA No.:  MX5402

(X) + Longitudinal

Side View

| (X) + Longitudinal

E -,
Bottom View
~ 1-Right Side Sill at Front Seat ) 6-Left Front Door Upper Centerline
2-Right Side Sill at Rear Seat 7-Left Rear Door Upper Centerline
3-Rear Floorpan above Axle 8-Lower A-Post
4-Left Front Door on Centerline 9-Middle A-Post
5-Right Rear Occupant Compartment 10-Vehicle Center of Gravity

4-25 990512
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DATA SHEET 14

MDB ACCELEROMETER LOCATIONS AND DATA SUMMARY

Vehicle: 1999 Mazda Protégé 4-Door Sedan

=

NHTSA No.:

MX5402

- Y
%y
m .
— 2
&5
27
. S
TOP VIEW
N
j) Tm T
SIDE VIEW
Coordinates Positive Direction Negative Direction
Accel. (millimeters) Max Time Max Time
No. Location X* Y 7% (g (msec) (2) (msec)
MDB Center of Gravity | 1840 -5 495
Longitudinal X 212 355 3.1 128.8
1 Lateral Y 2.5 60.8 9.1 26.6
Vertical Z 4.5 385 54 28.6
Resultant R 214 355
Rear Frame Member 386 | 641 ‘ 619
2 Longitudinal X 20.7 439 4.0 97.1
Lateral Y 5.5 22.8 27 93.8
#Reference: X=Rear Bumper (+ Forward)
Y=Vehicle Centerline (+ To Right)
7=Ground Level (+ Up)
All measurements accurate to within +3 mm.
4-29 990512




DATA SHEET 16

FMVSS 301 FUEL SYSTEM INTEGRITY DATA

NHTSA NO.: MX5402

TEST DATE:

May 12, 1999

Vehicle Mfgr./Make/Model :___ 1999 Mazda Protégé 4-Door Sedan

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

J

Rear Moving Barrier (48.28 km/h)
Lateral Moving Barrier (32.19 km/h)

X Side Impact Moving Deformable Barrier

FUEL SPILLAGE MEASUREMENT:

1. From impact until vehicle motion ceases

t2

. For five-minute period after vehicle motion ceases

. For next 25 minutes.

(V]

(61.9 kin/h) contacting the side
MAXIMUM
ACTUAL ALLOWED
Og 28¢
Og 142 g
Og 28 g/1 min.

SOLVENT SPILLAGE DETAILS :

None

990512




DATA SHEET 17

FMVSS 301 ROLLOVER DATA

Vehicle: 1999 Mazda Protégé 4-Door Sedan NHTSA No.:  MX5402

a1

0 - 90 Degrees

~
N
"
i
N
N
X

DETERMINATION OF SOLVENT COLLECTION TIME PERIOD :

Rollover Fixture 90° Rotation Time i 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. | 8th min. (if required) |

(2) Maximum Allowable Solvent Spillage

L 142 ¢ | 28¢ } 28 g 28 g ]

ACTUAL TEST VEHICLE SOLVENT SPILLAGE :

L 0g [0 ] g 1 N/A

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

IV, SOLVENT SPILLAGE LOCATION(SY:

None

990512



DATA SHEET 17 (continued)
FMVSS 301 ROLLOVER DATA

Vehicle: 1999 Mazda Protégé 4-Door Sedan NHTSA No.: _ MX5402

90 - 180 Degrees

180°
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
I, EMVSS 301 REQUIREMENTS
(1) Time Period
| First 5 minutes FROM onset of rotation [ 6th min. 7th min. [ 8th min. (if required) I
(2) Maximum Allowable Solvent Spillage
[ 142 g [ 28g [ 28 g 28 g

. ACTUAL TEST VEHICLE SOLVENT SPILLAGE :

[ 0g | 0g T 0g [ N/A
Note: Record spillage for whole minute intervals only as determined above.

IV. SOLVENT SPILLAGE LOCATION(SY:

None

5-4 990512



DATA SHEET 17 (continued)

FMVSS 301 ROLLOVER DATA

Vehicle: 1999 Mazda Protégé 4-Door Sedan NHTSA No.: __MX35402

II.

HIL

180 - 270 Degrees

X
\
.
I
n
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

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

(2) Maximum Allowable Solvent Spillage

EE 142 ¢ [ 28% y 8 g [ 28 g

ACTUAL TEST VEHICLE SOLVENT SPILLAGE :

L 0g [ og [ 0g | NIA

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

IV. SOLVENT SPILLAGE LOCATION(S):

None
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Figure A-7 Pre-Test Frontal View of Impactor Face
A-9
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Figure A-9 Pre-Test Left Side View of Impactor Face
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Figure A-10 Post-Test Left Side View of Impactor Face
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Figure A-11 Pre-Test Right Side View of Impactor Face
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Figure A-12 Post-Test Right Side View of Impactor Face
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Figure A-17 Pre-Test Right Occupant Compartment View of Front 51D
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Figure A-18 Post-Test Right Occupant Compartment View of Front SID
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Figure A-19 Pre-Test Right Occupant Compartment View of Rear SID
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Figure A-20 Post-Test Right Occupant Compartment View of Rear SID
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Figure A-21 Pre-Test Left Occupant Compartment View of Front 51D
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Figure A-22 Post-Test Left Occupant Compartment View of Front SID
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Figure A-23 Pre-Test Left Occupant Compartment View of Rear SID
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Figure A-24 Post-Test Left Occupant Compartment View of Rear SID
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Figure A-25 Pre-Test Interior of Front Door
A-27

990512



Figure A-26 Post-Test Interior of Front Door Showing SID Impact Locations
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= Figure A-27 Pre-Test Interior of Rear Door
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Figure A-28 Post-Test Interior of Rear Panel Showing SID Impact Locations
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Figure A-29 Post-Test Interior of Rear C-Pillar Showing SID Impact Locations
A-31 090512




f#wﬂf
||J ‘Ia

I.|l

Figure A-30 Pre-Test Left Side View of MDB With Impactor Face in Position
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Figure A-31 Post-Test Left Side View of MDB With Impactor Face in Position
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Figure A-32 Pre-Test Right Side View of MDB With Impactor Face in Position
A-34 990512




Figure A-33 Post-Test Right Side View of MDB With Impactor Face in Position
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Figure A-34 Pre-Test Close-Up View of Impact Point Target
A-36
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Figure A-35 Post-Test Close-Up View of Redundant Impact Point Target
A-37 990512
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Appendix B

Data Plots
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Table of Data Plots

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

Plot No. Data Plot Title Page
1 DRIVER HEAD X-AXIS ACCELERATION B-7

2 DRIVER HEAD X-AXIS VELOCITY B-8

3 DRIVER HEAD Y-AXIS ACCELERATION B-9

4 DRIVER HEAD Y-AXIS VELOCITY B-10
5 DRIVER HEAD Z-AXIS ACCELERATION B-11
6 DRIVER HEAD Z-AXIS VELOCITY B-12
7 DRIVER HEAD RESULTANT B-13
14 DRIVER UPPER RIB Y-AXIS ACCELERATION B-20
15 DRIVER UPPER RIB Y-AXIS VELOCITY B-21
16 DRIVER LOWER RIB Y-AXIS ACCELERATION B-22
17 DRIVER LOWER RIB Y-AXIS VELOCITY B-23
18 DRIVER LOWER SPINE Y-AXIS ACCELERATION B-24
19 DRIVER LOWER SPINE Y-AXIS VELOCITY B-25
20 DRIVER LOWER SPINE Y-AXIS ACCELERATION (FILTER CLASS 180) B-26
21 DRIVER LOWER SPINE Y-AXIS VELOCITY (FILTER CLASS 180) B-27
22 DRIVER PELVIS Y-AXIS ACCELERATION B-28
23 DRIVER PELVIS Y-AXIS VELOCITY B-29
24 PASSENGER HEAD X-AXIS ACCELERATION B-30
25 PASSENGER HEAD X-AXIS VELOCITY B-31
26 PASSENGER HEAD Y-AXIS ACCELERATION B-32
27 PASSENGER HEAD Y-AXIS VELOCITY B-33
28 PASSENGER HEAD Z-AXIS ACCELERATION B-34
29 PASSENGER HEAD Z-AXIS VELOCITY B-35
30 PASSENGER HEAD RESULTANT B-36
37 PASSENGER UPPER RIB Y-AXIS ACCELERATION B-43
38 PASSENGER UPPER RIB Y-AXIS VELOCITY B-44
39 PASSENGER LOWER RIB Y-AXIS ACCELERATION B-45
40 PASSENGER LOWER RIB Y-AXIS VELOCITY B-46
41 PASSENGER LOWER SPINE Y-AXIS ACCELERATION B-47
42 PASSENGER LOWER SPINE Y-AXIS VELOCITY B-48
43 PASSENGER LOWER SPINE Y-AXIS ACCELERATION (FILTER CLASS 180) B-49
44 PASSENGER LOWER SPINE Y-AXIS VELOCITY (FILTER CLASS 180) B-350
45 PASSENGER PELVIS Y-AXIS ACCELERATION B-51
46 PASSENGER PELVIS Y-AXIS VELOCITY B-32

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

Plot No. Data Plot Title Page

47 RIGHT SIDE SILL AT FRONT SEAT X-AXIS ACCELERATION B-54
48 RIGHT SIDE SILL AT FRONT SEAT X-AXIS VELOCITY B-55
49 RIGHT SIDE SILL AT FRONT SEAT Y-AXIS ACCELERATION B-36
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50
51
52
53
54
55
56
57
58
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66
67
74
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77
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79
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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
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 FRONT DOOR ON CENTERLINE Y-AXIS ACCELERATION
LEFT FRONT DOOR ON CENTERLINE Y-AXIS VELOCITY

LEFT FRONT DOOR ON CENTERLINE Y-AXIS DISPLACEMENT
RIGHT REAR OCCUPANT COMPARTMENT Y-AXIS ACCELERATION
RIGHT REAR OCCUPANT COMPARTMENT Y-AXIS VELOCITY
RIGHT REAR OCCUPANT COMPARTMENT Y-AXIS DISPLACEMENT
LEFT FRONT DOOR UPPER CENTERLINE Y-AXIS ACCELERATION
LEFT FRONT DOOR UPPER CENTERLINE Y-AXIS VELOCITY
LEFT FRONT DOOR UPPER CENTERLINE Y-AXIS DISPLACEMENT
LEFT REAR DOOR UPPER CENTERLINE Y-AXIS ACCELERATION
LEFT REAR DOOR UPPER CENTERLINE Y-AXIS VELOCITY

LEFT REAR DOOR UPPER CENTERLINE Y-AXIS DISPLACEMENT
LOWER A-POST Y-AXIS ACCELERATION

LOWER A-POST Y-AXIS VELOCITY

MIDDLE A-POST Y-AXIS ACCELERATION

MIDDLE A-POST Y-AXIS VELOCITY

VEHICLE CENTER OF GRAVITY X-AXIS ACCELERATION
VEHICLE CENTER OF GRAVITY X-AXIS VELOCITY

VEHICLE CENTER OF GRAVITY Y-AXIS ACCELERATION
VEHICLE CENTER OF GRAVITY Y-AXIS VELOCITY

VEHICLE CENTER OF GRAVITY Z-AXIS ACCELERATION
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MDB Instrumentation Plots
Acceleration Data - Filter Class 60
Integration Data - Filter Class 180

Data Plot Title Page

111
112
113
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MDB CENTER OF GRAVITY X-AXIS VELOCITY
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114 MDB CENTER OF GRAVITY Y-AXIS VELOCITY
113 MDB CENTER OF GRAVITY Z-AXIS ACCELERATION
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117 MDB CENTER OF GRAVITY RESULTANT ACCELERATION
118 MDB REAR X-AXIS ACCELERATION
119 MDB REAR X-AXIS VELOCITY
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122 MDB RIGHT CONTACT SWITCH
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Acceleration Data - FIR Filtered
Plot No. Data Plot Title Page
124 DRIVER UPPER RIB Y-AXIS ACCELERATION
125 DRIVER UPPER RIB Y-AXIS VELOCITY
126 DRIVER LOWER RIB Y-AXIS ACCELERATION
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Plot No.

PASSENGER PELVIS Y-AXIS REDUNDANT ACCELERATION
PASSENGER PELVIS Y-AXIS REDUNDANT VELOCITY

Driver and Passenger Dummy Contact Switches

156
157
158
159

Data Plot Title Page

DRIVER SHOULDER CONTACT SWITCH
DRIVER PELVIS CONTACT SWITHC
PASSENGER SHOULDER CONTACT SWITCH
PASSENGER PELVIS CONTACT SWITCH

B-164
B-165

B-167
B-168
B-169
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Driver and Passenger Dummy Instrumentation Plots
Acceleration Data - Filter Class 1000
Integration Data - Filter Class 1000
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Driver’s Neck X-Axis Force, NEKXF1, Was Not Recorded
(neck axis load cells were not used)

RB-14 990512




Driver’s Neck Y-Axis Force, NEKYF1, Was Not Recorded
(neck axis load cells were not used)

B-15 990512



Driver’s Neck Z-Axis Force, NEKZF1, Was Not Recorded
(neck axis load cells were not used)

B-16 990512




Driver’s Neck X-Axis Moment, NEKXM1, Was Not Recorded
(6 axis neck load cells were not used)

B-17 990512



Driver’s Neck Y-Axis Moment, NEKYM1, Was Not Recorded
(6 axis neck load cells were not used)

B-18 990512




Driver’s Neck Z-Axis Moment, NEKZM1, Was Not Recorded
(6 axis neck load cells were not used)
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Left Rear Passenger’s Neck X-Axis Force, NEKXF4, Was Not Recorded
(neck axis load cells were not used)

B-37 990512



Left Rear Passenger’s Neck Y-Axis Force, NEKYF4, Was Not Recorded
(neck axis load cells were not used)

B-38 990512



Left Rear Passenger’s Neck Z-Axis Force, NEKZF4, Was Not Recorded
(neck axis load cells were not used)

B-39 990512



Left Rear Passenger’s Neck X-Axis Moment, NEKXM4, Was Not Recorded
(6 axis neck load cells were not used)

B-40 990512



Left Rear Passenger’s Neck Y-Axis Moment, NEKYM4, Was Not Recorded
(6 axis neck load cells were not used)

B-41 990512



Left Rear Passenger’s Neck Z-Axis Moment, NEKZM4, Was Not Recorded
(6 axis neck load cells were not used)

B-42 990512
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Test Vehicle Instrumentation Plots
Acceleration Data - Filter Class 60
Integration Data - Filter Class 180
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Vehicle Left Side Sill at Front Seat Y-Axis Data Channel,
LFSYGI1, Was Not Installed

B-75 990512



Vehicle Left Side Sill at Front Seat Y-Axis Velocity Channel,
LFSYV1, Was Not Calculated

B-76 990512



Vehicle Left Side Sill at Front Seat Y-Axis Displacement Channel,
LFSYD1, Was Not Recorded

B-77 990512



Vehicle Left Side Sill at Rear Seat Y-Axis Data Channel,
LRSYGI1, Was Not Installed

B-78 990512



Vehicle Left Side Sill at Rear Seat Y-Axis Velocity Channel,
LRSYV1, Was Not Calculated

B-79 990512



Vehicle Left Side Sill at Rear Seat Y-Axis Displacement Channel,
LRSYDI1, Was Not Recorded

B-80 990512
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Vehicle Mid-Rear of Left Front Door Y-Axis Data Channel,
LFEMYGI1, Was Not Installed

B-87 990512



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

B-88 990512



Yehicle Mid-Rear of Left Front Door Y-Axis Displacement Channel,
LFMYDI1, Was Not Recorded

B-89 990512
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Vehicle Left Rear Door Midrear Y-Axis Data Channel,
LRMYGI1, Was Not Installed

B-93 990512



Vehicle Left Rear Door Midrear Y-Axis Velocity Channel,
LRMYV1, Was Not Calculated

B-9%4 990512



Vehicle Left Rear Door Midrear Y-Axis Displacement Channel,
LRMYDI1, Was Not Recorded

B-95 990512
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Vehicle Lower B-Post Y-Axis Data Channel,
LLBYG1, Was Not Installed

B-103 990512



Vehicle Lower B-Post Y-Axis Velocity Channel,
LLBYV], Was Not Calculated

B-104 090512



Vehicle Middle B-Post Y-Axis Data Channel,
LMBYGI1, Was Not Installed

B-105 990512



Vehicle Middle B-Post Y-Axis Velocity Channel,
LMBYV1, Was Not Calculated

B-106 990512



Vehicle Front Seat Track Y-Axis Data Channel,
LFTYGI1, Was Not Instalied

B-107 990512



Vehicle Front Seat Track Y-Axis Velocity Channel,
LFTYV1, Was Not Calculated

B-108 990512



Vehicle Rear Seat Track Y-Axis Data Channel,
LRTYGI1, Was Not Installed

B-109

990512



Vehicle Rear Seat Track Y-Axis Velocity Channel,
LRTYV1, Was Not Calculated

B-110 990512
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MDB Instrumentation Plots
Acceleration Data - Filter Class 60
Integration Data - Filter Class 180

B-118

990512
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Driver and Passenger Dummy Instrumentation Plots
Acceleration Data - FIR Filtered
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Driver and Passenger Dummy Instrumentation Plots
Acceleration Data - FIR Filtered - Redundant
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Driver and Passenger Dummy Contact Switches
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APPENDIX C

SID CONFIGURATION AND PERFORMANCE VERIFICATION DATA
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SUMMARY

SID PRE-TEST AND POST-TEST CALIBRATION

CONFIGURED FOR LEFT SIDE IMPACT

Date: 01/18/99 & 01/25/99

TRC sequential test number:

Laboratory Technician:

ED5111 & ED5210
B. Crabtree. K. Watkins

SID 051 SI1D 052
Test Parameter Specification Pre- Post- Pre- Post-
Test Test Test Test
SH - seated height (mm) 889-909 904.6 904.5 900.2 899.2
RH - Rib Height (mm) 502-520 512.0 5118 514.0 513.8
HP - Hip Pivot Height {(mm) 99 ref 99.0 99.1 99.0 99.1
RD - Rib from Back Line (mr) 229-241 2348 234.7 2394 2393
KH - Knee Pivot from Back Line (mm) 511-526 516.4 516.4 5196 519.4
KV - Knee Pivot to Floor (mm) 490-505 491.6 4915 4933 493.3
HW - Hip Width (mm) 356-391 363.2 363.0 366.5 366.3
THORAX IMPACTS
Temperature (°C) 18.9-25.5 21.1 217 21.1 217
Relative Humidity (%) 10-70 22 44 22 20
Probe Speed (1m/s) 4.27-4.33 431 4.32 431 433
Upper Rib (g's) 37-46 39.5 393 42.7 422
Lower Rib (g’s) 37-46 41.0 422 424 407
Lower Spine (g’s) 15-22 18.7 19.7 20.1 18.9
PELVIS IMPACTS
Temperature (°C) 18.9-25.5 21.1 217 21.1 217
Relative Humidity (%) 10-70 22 44 22 50
Probe Speed (m/s)* 4.27-4.33 431 431 431 432
Pelvis (g’'s)* 40-60 54.9 53.1 50.9 . 494
C-2 990512




External Dimensions:
Lateral Thorax Impact Test:
Pelvis Impact Tests:

Thorax Shock Absorbers:

Abdominal Compression Test:

Lumbar Flexion Test:

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 passcd all shock absorber requirements.
The torso passed all 572-B abdominal compression test
requirements.

The torso passed all 572-B lumbar flexion test requirements.

C-3 990512



TRANSPORTATION RESEARCH CENTER INC.
SIDE IMPACT DUMMY
EXTERNAL DIMENSIONS 09-APR-99
LEFT SIDE CONFIGURATION
SN SNO51 VECTOR ‘

TRC INC. TEST NO: ED5115 572F SNO51 EXT.DIMENSION CAL15
| DIMENSIONS WITH CHEST JACKET INSTALLED
l | I l
|sYMB | DESCRIPTION | SPECIFICATION | TEST RESULTS |
| | l | i
| | TEMPERATURE | | 21.1 DEG. C |
| l l i l
| | RELATIVE HUMIDITY | |  22.0 % |
I | | i i
| SH | SEATED HEIGHT | 889 - 909 MM | 904.6 MM |
I | | l
| HP | HIP PIVOT HEIGHT | 99 MM REF. | 99. MH
l | l
| KH | KNEE PIVOT FROM BACKLINE | 511 - 526 MM 516.4 MM |
I | |
| KV | KNEE PIVOT FROM FLOOR | 490 - 506 MM 491.6 MM |
| | ‘ |
| HW | HIP VIDTH | 356 -~ 391 MM 363.2 MM l
| DIMENSIONS WITH CHEST JACXET REMOVED |
| | I l
| SYMB | DESCRIPTION | SPECIFICATION | TEST RESULTS |
| |
| RH | RIB HEIGHT | 501 - 520 MM | 512.0 MM |
I | | | |
| RD | RIB FROM BACKLINE | 229 - 241 MM | 234.8 MM
| | | I I
|[RW-1 | TOP RIB VIDTH FROM C/L | 165. - 180 MM | 177.8 MM
I ! I | I
|RW-2 | BOTTOM RIB WIDTH FROM C/L | 165 - 180 MM | 177.8 MM ]

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

DUMMY MEETS SP ECIFICATI,ON%
. \

e

TN
TECHNICIAN (?l_/ (},\, NN RUN NUMBER: 020399.1052

3
73
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TRANSPORTATION RESEARCH CENTER INC.
LATERAL THORAX IMPACT TEST
SIDE IMPACT DUMMY 11-APR-99

LEFT SIDE CONFIGURATION

TRC INC. TEST NO: STL5115 572F SN51 LEFT THORAX CAL15
! | I l
| TEST PARAMETER |  SPECIFICATION | TEST RESULTS
| (ABSOLUTE VALUE) | |

| |
| TEMPERATURE | 18.9 - 25.5 C | 21.1 DEG. C
l l I |
| RELATIVE HUMIDITY | 10 - 70 % | 22.0 %
1 I
|  PENDULUM VELOCITY | 4.27 - 4.33 M/5 | 4.31 M/S
| l |
| PEAX ACCELERATION: |
| UPPER RIB BAR | 37 - 46 G | -39.5 G
| | l |
| PEAK ACCELERATION: I |
| LOWER RIB BAR . 37 - 46 G | -41.0 G |
I I !
|  PEAK ACCELERATION: | |
|  LOWER THORACIC SPINE | 15 - 22 G l -18.7 ¢ 1
TEST MEETS SPECIFICATIONS, ,

7 2 \ ¥\
TECHNICIAN Giw\“/ﬂ Sy RUN NUMBER: 041299.0815;1

’/;3
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TRANSPORTATION RESEARCH CENTER INC.
LATERAL PELVIS IMPACT TEST
SIDE IMPACT DUMMY 11-APR-99

LEFT SIDE CONFIGURATION

TRC INC. TEST NO: SPL5115 572F SN 51 LEFT PELVIS CAL15

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

| TEMPERATURE | 18.9 - 25.5 ¢ | 21.1 DEG. C |
I | |
|  RELATIVE HUMIDITY | 10 - 70 % I 22.0 %

| |

| PENDULUM VELOCITY [ 4.27 - 4.33 M/5 | 4.31 M/S |
| I |
| PEAK PELVIC ACCELERATION | 40 - 60 G | -54.9 G

| | |
| TIME ABOVE 20 G LEVEL | 3 -7 MS | 5.8 MS |

!
| IS ACCELERATION CURVE | | |
| UNIMODAL? | YES | YES |

TEST MEETS SPECIFICATIONS .

TECHNICIAN f%i,\,, CZﬂgiuf; RUN NUMBER: 041299.0823;1
0
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TRANSPORTATION RESEARCH CENTER INC.

ABDOMEN COMPRESSION TEST

PART 572B 09-APR-99
TRC INC. TEST NO: ABD5115 ABDOMIN COMPRESSION TEST SN51
l
| TEST PARAMETER |  SPECIFICATION | TEST RESULTS
I | l
| TEMPERATURE | 18.9 - 25.5 ¢ | 21.0 C
| | l
|  RELATIVE HUMIDITY | 10 - 70 % | 22 %
| l
| DEFLECTION RATE | 6.4 - 8.9 MM/S | 7.79 MM/S
| | l |
| FORCE AT 0.00 MM DISP | 44,43 N ! 44.48 N
| | |
| FORCE AT 12.7 MM DISP | 102.30 - 160.13 N | 128.63 N f
| | l
| FORCE AT 19.1 MM DISP. | 160.13 - 222.40 N | 185.85 N |
I l |
| FORCE AT 25.4 MM DISP. | 222.40 - 280.22 N | 263.62 N |
| l | |
| FORCE AT 33.0 MM DISP. | 324.70 - 391.42 N | 381.50 N |
DUMMY MEETS SPECIFICAg;qys

2 Aol

TECHNICIAN ‘Do . N/ RUN NUMBER: 040999.1112;1

71
N

C-11 990512



[l

11

S0 D8 NSRSy ‘SOyvy @ NOgvoy heal 599710 "HI 4%8y

5000 8 WH 600 ‘S Ok ¥ 8 Wi B6S PE VLUD AVAd peel SS91s HO - d3LlId dxgv
{1-07T X WWY  INJW3IIYT4SIC

oy by 98t AN 98¢ ¥ 06e 891 ! 08 By g

172111 GEGBTO - dIGUNN NNY JONS 1531 NOISSIudW0T NIWOAdy 6171508y - d3gunN 153t J¥lL

LN3U30U4SI0 SA 33404 NIUOO8Y
NOTLYYEIT9D NIW0A8Y 1 OIH9AH 8-CLG 1dVd

*TANNYHD

26

B8]

BLe

098¢

Bsty

brS

33404

(N)

990512

C-12



TRANSPORTATION RESEARCH CENTER INC.
THORACIC SHOCK ABSORBER TESTS

SIDE IMPACT DUMMY 09-APR-99

TRC INC. 572F SN51 DAMPER TEST CAL1S

TEST NUMBERS: DP5115A,DP5115B,DP5115C

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

|  TEMPERATURE | 18.9 -~ 25.5 C ! 21.1 DEG. C |
! i | |
|  RELATIVE HUMIDITY | 10 - 70 % | 22.0 %

| ! | | i
| VELOCITY | FORCE | 838 - 1125 N | 558 N |
| T T |
| 3.06 M/S | DISPLACEMENT | 30.2 - 35.2 MM | 32.8 MM |
l | | | |
| VELOCITY | FORCE | 1733 - 2100 N | 1769 N v 5
| T N R — |
| 4.27 M/S | DISPLACEMENT | 31.6 - 37.2 MM | 36.6 MM |
| l 1 l |
|  VELOCITY | FORCE | 3784 - 4495 N | 4364 N |
: | l
I l l | |
| 6.12 M/S | DISPLACEMENT | 33.3 - 39.6 MM | 35.6 MM {

DAMPER SETTING = 6.0

TEST MEETS SPECIFICATIONS

o
7> 4 “"{ ’
TECHNICIAN % i/u&w’ RUN NUMBER: 040999.1310;1
3
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TRANSPORTATION RESEARCH CENTER INC.

LUMBAR FLEXION TEST

PART 572F 09-APR-99
TRC INC. TEST NO: LF5115 572F SNO51 LUMBAR FLEX CAL15
| TEST PARAMETER | SPECIFICATION | TEST RESULTS. |
l | l
| TEMPERATURE | 18.9 - 25.5 C | 21.0 C |
I | | l
| RELATIVE HUMIDITY | 10 - 70 % | 33 % |
| | | |
| FORCE AT O DEG. FLEXION | -26.69 - +26.69 N | 0.00 N |
| | | |
| FORCE AT 20 DEG. FLEXION | 97.86 - 151.24 N | 137.89 N |
I | I
| FORCE AT 30 DEG. FLEXION | 151.24 - 204.62 N | 195.71 N |
I |
| FORCE AT 40 DEG. FLEXION | 204.62 - 258.00 N | 231.30 N |
| | l
| NET RETURN ANGLE | < 12 DEG. | 0.00 DEG |

DUMMY MEETS SPECIFICATIONS

TECHNICIAN "cpne!  /f %?ézék,~»~ff“
S

WA

RUN NYMBER: 050499.1342
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External Dimensions:
Lateral Thorax Impact Test:
Pelvis Impact Tests:

Thorax Shock Absorbers:

Abdominal Compression Test:

Lumbar Flexion Test;

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.
The torso passed all 572-B abdominal compression test
requirements.

The torso passed all 572-B lumbar flexion test requirements.

C-21 990512



TRANSPORTATION RESEARCH CENTER INC.
SIDE IMPACT DUMMY
EXTERNAL DIMENSIONS {9-APR-99
LEFT SIDE CONFIGURATION
SN SNO052 VECTOR

TRC INC. TEST NO: ED5214 572F SNO52 EXT.DINENSION CAL14
1 DINENSIONS WITH CHEST JACKET INSTALLED

l | l

|SYMB | DESCRIPTION | SPECIFICATION | TEST RESULTS

| | !

| | TEMPERATURE | 21.1 DEG. C

| I |

| | RELATIVE HUMIDITY | 22.0 %

| ! i I
| SH | SEATED HEIGHT [ 889 - 909 MM | 900.2 MM 1
1 I | I
| HP | HIP PIVOT HEIGHT | 99 MM REF. | 99. MM |
| | I |
| X | KNEE PIVOT FROM BACKLINE | 511 - 526 MM | 519.6 MM |
| | | | |
| XV | KNEE PIVOT FROM FLOOR | 490 - 506 MM | 493.3 HH |
l l | |
| BW | HIP WIDTH | 356 - 391 HM | 366.5 MM |
| DINENSIONS WITH CHEST JACKET REMOVFD!

! | | I
|SYMB | DESCRIPTION | SPECIFICATION | TEST RESULTS |
1 | | |
| RH | RIB HEIGHT | 501 - 520 MM | 514.0 MM 1
| l ! i J
| R0 | RIB FROM BACKLINE | 229 - 241 MM |©239.4 MK {
| | | l %
|RW-1 | TOP RIB WIDTH FROM C/L | 165. - 180 MM | 174.2 MM é
| | | !
|RW-2 | BOTTOM RIB WIDTH FROM C/L | 165 - 180 MM | 174.2 MM |
| | DIFFERENCE BETVEEN TOP & | | I
| | BOTTOM RIB WIDTH FROM C/L | < 2.5 MM | 0.0 MM |

DUMMY MEETS SPECIFICATIONS . 7

recavzeran (B — (., Mo

s

RUN NUMBER: 020399.1045

C-22 . 990512



TRANSPORTATION RESEARCH CENTER INC.
LATERAL THORAX IMPACT TEST
SIDE IMPACT DUMMY 09-APR-99

LEFT SIDE CONFIGURATION

TRC INC. TEST NO: STL5214 572F SN52 LEFT THORAX CALl4

l
{ TEST PARAMETER | SPECIFICATION | TEST RESULTS |
| | (ABSOLUTE VALUE) | |

|  TEMPERATURE | 18.9 - 25.5 C | 21.1 DEG. C
| | |
RELATIVE HUMIDITY | 10 - 70 % | 22.0 %
| | |
PENDULUM VELOCITY | 4.27 - 4.33 M/S | 4,31 M/S |

PEAK ACCELERATIOQN: | ! [
UPPER RIB BAR | 37 - 46 G ! -42.7 G

| PEAK ACCELERATION: | |
| LOVWER RIB BAR By 37 - 46 G | -42.4 G

| PEAK ACCELERATION: | |
| LOWER THORACIC SPINE | 15 -226 | -20.1¢G

TEST MEETS SPECIFICATIONS

i

TECHNICIAN 5% P C/uli;xjr RUN NUMBER: 040999.1521;1
)
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TRANSPORTATION RESEARCH CENTER INC.

LATERAL PELVIS IMPACT TEST

SIDE IHMPACT DUMMY

09-APR-99

LEFT SIDE CONFIGURATION

F SNO52 LEFT PELVIS CALl4

{ABSOLUTE VALUE) | I

RUN NUMBER: 040959.1519;1

TRC INC. TEST NO: SPL5214 572
I I
I TEST PARAMETER | SPECIFICATION
I I
| |
|  TEMPERATURE | 18.9 - 25.5 C
| I
| RELATIVE HUMIDITY I 10 - 70 %
I |
| PENDULUM VELOCITY | 4.27 - 4.33 ¥/S
I
| PEAK PELVIC ACCELERATION | 40 - 60 G
I
| TIME ABOVE 20 G LEVEL | 3 -7MS
I I
[ IS ACCELERATION CURVE |
| UNIMODAL? | YES
TEST MEETS SPECIFICATIONS
A
A1 oo\
TECHNICIAN 0% N AN
C-27
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TRANSPORTATION RESEARCH CENTER INC.

ABDOMEN COMPRESSION TEST

PART 572B 09-APR-99
TRC INC. TEST NO: ABD5214 ABDOMIN COMPRESSION TEST SN52
l |
| TEST PARAMETER | SPECIFICATION | TEST RESULTS |
| l | |
|  TEMPERATURE |  18.9 - 25.5C | 21.0 C |
| | | 1
|  RELATIVE HUMIDITY | 10 - 70 % | 22 % ]
| I l
| DEFLECTION RATE | 6.4 - 8.9 MM/S | 7.78 MM/S |
| | l
| FORCE AT 0.00 MM DISP | 44.48 N | 44,48 N |
| |
| FORCE AT 12.7 MM DISP | 102.30 - 160.13 N | 122.28 N 1
l | | |
| FORCE AT 19.1 MM DISP | 160.13 - 222.40 N | 182.44 N |
l | |
| FORCE AT 25.4 MM DISP | 222.40 - 280.22 N | 257.76 N |
| | | |
| FORCE AT 33.0 MM DISP | 324.70 - 391.42 N | 369.28 N |
DUMMY MEETS SPECIFICATIONS ir’,
TECHNICIAN @§~\ CZ«AQQVJ\ RUN NUMBER: 040999.0912;1

s
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TRANSPORTATION RESEARCH CENTER INC.
THORACIC SHOCX ABSORBER TESTS

SIDE IMPACT DUMMY 09-APR-99

TRC INC. 572F SN52 DAMPER TEST CALl4

TEST NUMBERS: DP5214A,DP5214B,DP5214C

| TEST PARAMETER | SPECIFICATION ( TEST RESULTS |
I | | i
| | | |
|  TEMPERATURE | 18.9 - 25.5 C | 21.1 DEG. C 1
| l | |
| RELATIVE HUMIDITY | 10 - 70 % | 22.0 % |
| | | l |
| VELOCITY | FORCE | 856 - 1146 N | 1002 N |
| R |
|  3.08 M/S | DISPLACEMENT | 30.2 - 35.2 MM | 32.8 MM ]
l | I |
| VELOCITY | FORCE | 1733 - 2100 N | 1882 N [
| N R |
| 4.28 M/S | DISPLACEMENT | 31.6 - 37.2 MM | 35.6 MM |
| | | |
|  VELOCITY | FORCE | 3784 - 4495 N | 4420 N |
| [ s
| | 1
| 6.12 M/S | DISPLACEMENT | 33.3 - 39.6 MM | 37.3 MM |

DAMPER SETTING = 9.0

TEST MEETS SPECIFICATIONS,
recaNTcTaN G O AN RUN NUMBER: 040999.1353;2

)
L
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TRANSPORTATION RESEARCH CENTER INC.

LUMBAR FLEXION TEST

PART 572F 09-APR-99
TRC INC. TEST NO: LF5214 572F SNO52 LUMBAR FLEX CAL1l4
| I | |
| TEST PARAMETER | SPECIFICATION |  TEST RESULTS
I | I I
| TEMPERATURE | 18.9 - 25.5 ¢ | 21.0 ¢ |
| { I
| RELATIVE HUMIDITY | 10 - 70 ¢ | 33 %
I | | I
| FORCE AT O DEG. FLEXION | -26.69 - +26.69 N | D.00 N |
| I I
| FORCE AT 20 DEG. FLEXION | 97.86 - 151.24 N | 120.10 N
| I
| FORCE AT 30 DEG. FLEXION | 151.24 - 204.62 N | 169.02 N
| | |
| FORCE AT 40 DEG. FLEXION | 204.62 - 258.00 N | 240.19 N
I I
| NET RETURN ANGLE. | < 12 DEG. | 4.00 DEG.

DUMMY MEETS SPECIFICATION
TECHNICIAN (D, ./ iy RN RUN NUMBER: 050499.1350

C-38 990512



External Dimensions:
Lateral Thorax Impact Test;
Pelvis Impact Tests:

Thorax Shock Absorbers:

Abdominal Compression Test:

Lumbar Flexion Test:

Calibration Test Results

Post-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.
The torso did not pass all 572-B abdominal compression test
requirements.

The torso passed all 572-B lumbar flexion test requirements.

C-39 990512



TRANSPORTATION RESEARCH CENTER INC.
SIDE IMPACT DUMMY
EXTERNAL DIMENSIONS 28-06-996
LEFT SIDE CONFIGURATION
SN SNO51 VECTOR

TRC.INC TEST NO: 572F SNO51 EXT.DIHMENSION CALl6

| DIMENSIONS VITH CHEST JACKET INSTALLED i

|
|SYMB | DESCRIPTION | SPECIFICATION | TEST RESULTS |

1 B ) ;
| | TEMPERATURE | | 21.1 DEG. C |
| I l |
| | RELATIVE HUMIDITY | | 44.0 % [
i | !
| SH | SEATED HEIGHT | 889 - 909 MM | 904.5 MM |
l | | |
| HP | HIP PIVOT HEIGHT | 99 MM REF. | 99.1 MM f
I l i | !
| XH | KNEE PIVOT FROM BACKLINE | 511 - 526 MM | 516.4 MM !
i | | 1
| KV | KNEE PIVOT FROM FLOOR | 490 - 506 MM | 491.5 MM |
| | | I |
| HW | HIP WIDTH | 356 - 391 MM | 363.0 MM |

| DIMENSIONS WITH CHEST JACKET REMOVED |

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

I R
| RE | RIB HEIGHT | 501 -520MM | 511.8 MM |
| l ! ! i
[ RD | RIB FROM BACKLINE | 229 - 241 MM | 234.7 MM |
| | | |
|RV-1 | TOP RIB WIDTH FROM C/L | 165. - 180 MM | 177.8 MM |
| ! ! l
|RV-2 | BOTTOM RIB WIDTH FROM C/L | 165 - 180 MM | 177.8 MM |

| | DIFFERENCE BETWEEN TOP & | 1
| | BOTTOM RIB WIDTH FROM C/L | < 2.5 M | 0.0 MM |

DUMMY MEETS SPECIFICATIONS

i) .
TECHNICIAN £/ 4/f€%§ RUN NUMBER: 062899.1304
7
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TRANSPORTATION RESEARCH CENTER INC.
LATERAL THORAX IMPACT TEST
SIDE IMPACT DUMMY 19-JUN-99

LEFT SIDE CONFIGURATION

TRC INC. TEST NO: STL5116 572F SN51 LEFT THORAX CAL16
I | |
1 TEST PARAMETER | SPECIFICATION | TEST RESULTS
l | (ABSOLUTE VALUE) | |
i l l |
|  TEMPERATURE | 18.9 - 25.5 C [ 21.7 DEG. C |
| | | l
| RELATIVE HUMIDITY | 10 - 70 % | 44.0 % |
l | | !
| PENDULUM VELOCITY | 4.27 - 4.33 M/S | 4.32 M/8 3
i | | |
| PEAK ACCELERATION: | | |
| UPPER RIB BAR | 37 - 46 G | -39.3 G |
| | | |
| PEAK ACCELERATION: | | |
| LOWER RIB BAR | 37 - 46 G | -42.2 G |
| | | |
| PEAK ACCELERATION: | | |
| LOWER THORACIC SPINE | 15 - 22 G [ -19.7 G [
TEST MEETS SPECIFICATIQNS

- P Vi
TECHNICIAN . A id J0is RUN NUMBER: 061999.1054;1

I

C-41 990512
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TRANSPORTATION RESEARCH CENTER INC.
LATERAL PELVIS IMPACT TEST
SIDE IMPACT DUMMY 15-JUN-99

LEFT SIDE CONFIGURATION

TRC INC. TEST NO: SPL5116 572F SN 51 LEFT PELVIS CALlL6
| |
TEST PARAMETER | SPECIFICATION | TEST RESULTS
| (ABSOLUTE VALUE) |
| | l
TEMPERATURE | 18.9 - 25.5 C | 21.7 DEG. C
| l |
RELATIVE HUMIDITY | 10 - 70 % | 44,0 % |
l | I |
| PENDULUM VELOCITY | 4.27 - 4.33 M/s | 4.31 M/S
! l I
| PEAK PELVIC ACCELERATION | 40 - 60 G l -53.1 G 1
| | I I
| TIME ABOVE 20 G LEVEL | 3 -7 MS | 5.8 MS

| IS ACCELERATION CURVE | !
| UNIMODAL? { YES | YES [

TEST MEETS SPECIFICATIONS -

NS4 42
rEcENTCIaN (41, 4 /KE.ﬁ RUN NUMBER: 061999.1018;1
i 0
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TRANSPORTATION RESEARCH CENTER INC.
THORACIC SHOCK ABSORBER TESTS

SIDE IMPACT DUMMY 22-JUN-99

TRC INC. 572F SN51 DAMPER TEST CALL6

TEST NUMBERS: DP51164,DP5116B ,DP5116C3

| |
| TEST PARAMETER | SPECIFICATION | TEST RESULTS
! | | l
| | | l
| TEMPERATURE | 18.9 - 25.5 C | 21.1 DEG. C
! l I
RELATIVE HUMIDITY | 10 - 70 % | 44,0 %
I | l
VELOCITY | FORCE | 838 - 1125 N | 967 N |
_______________________________________________________ |
l l |
| 3.04 M/S | DISPLACEMENT | 30.2 - 35.2 MM | 31.6 MM |
| | |
| VELOCITY | FORCE { 1733 - 2100 N | 1910 N !
T
I | | |
| 4.28 M/5 | DISPLACEMENT | 31.6 - 37.2 MM | 35.3 MM ]
l |
|  VELOCITY | FORCE | 3743 - 4448 N ! 3794 N {
z | < rm oo oo
| | | | |
| 6.10 M/S | DISPLACEMENT | 33.3 - 39.5 MM | 36.6 MM |

DAMPER SETTING = 6.0
TEST MEETS SPECIFICATIONS

TECHNICIAN,/‘4?{%43/%f}ff RUN NUMBER: 062299.1414;1
== U‘

C-47 990512



Sl 89 @5- 8 N B2 @- ‘SW B8 v B N 39 996 :ULY0 Hvid

{SH}  JNIL

peat SsY1d "HO :d3LMld

21-

pel B6 08 0l 09 85 oy gy 0 B1 8
T T I
| | | | _
rﬂwmsmﬁ 662298 :Y3GUNN NNY 91700 1531 ¥3IJUVO TGNS dELS U9116d0 - J48UNN 1531 J¥1
30404 FATISIS3Y ¥IHAI0SAY AIOHS
(23570 @' §) NOLLYMEITYD ¥3840S8Y MIOHS J1J940HL "0 1°S 4-245 1yWd

Bi-

81

Bl

be

4

BS

JdHB0 - TINNGHD

33404

(281 X N)

990512

C-48



S 9L 6- 8 WA vG 0- ‘SW $9°C% 8 WW 65 £ 91U Av3d

(SH) 3Ll

091 86 28 9L e3 05 gF @y

peaT SSY1I

)4

Bl

"HO s Y¥4LTI4

JAL153

01-

| | | | |

917790 1531 ¥3JWE0 TSNS JCis
LNIWIIHTI4ST0 H38Y0S8Y HI0HS
(J3S/W @ §) NOILYYEITYD ¥30Y0S8Y HIUHS J1IUHOHL

175021 662090 YIGUNN NOY

0

1

S

¥9116d0

4-ZLS 1484

“¥38UNN 1531

Jdl

* TINNBHD

Bi-

)

01 o
o
o
1.
o
o
m
=

vl ™
=
—_
=

Be

b

BS

990512

C-49



SW 94 LB @ N 60°8C41- "SW 31 v @ N ¥1° 8167 9190 Jy3d

Beal SSYT1d "HJ - H3ILIA

21-

(SUl Wil
0ol 26 08 oL 09 e ap os 82 Bl B
_ _
_# | m _ . _
W
27LbB0 601046 - UIGWAN NNY 91790 1531 834000 TSNS 474t 8971540 - 9380NN 1531 J81
30404 IATISISIY ¥IEH0SEY HIOHS
[03S/H £ ) NOILWYSI WD HIGN0SEY YIOHS T1I9¥OHL 0 1°S 4-74C Libd

b1-

e

73

oy

0s

1dWg0 - TINNGH)D

32404

(81 X N}

990512

C-50



SW Z£ 86 @ WW £ 0~ “SW ¥8'6C @ WW £2 CFf U160 Avid

8ol b6 88 9.

(SHT  JHIL
83 8s 0F Be

peG1 S5SYT0 HD

ol

~y31014

g 0i-

| | |

Z71v80 6610L0 - 43GHNN NNY

MERTZ S

¥)

91783 1S3L ¥3JWUE TSNS J2LS
LNIU3IBT4510 43840588 HI0HS
NOILYHEITYD 43940588 YMIDHS JIJVHOHL

I

I

'S

g9116d0

4-7LS 1d¥d

SY38NNN L1541 J3L

Bi-

Bl

Be

k4

BS

(ALSD = TINNYHI

:a

1

INIU3IVTdE

(WD

990512



@1~

Pl

B

Be

B

s

SW 96 98 @ N BG Z661- ‘SH @C°¢ 8 N 65 F6LY :¥1HO MU3d Boay SSYT0 HD -Y4Lilid
(SH) 31t
pol 06 g8 8L 09 05 a¥ gt 8e Bl 9 a1-
,
;>.<¢\£</
“Y3GHAN NNY 911¥2 1531 43dUY0 ISNS 4248 £39711G6d0 : ¥38UNN 1831 J¥L

1'%1v1 662290

32404 JATISISIY 43840588 AI0HS
(03S/1 1°9) NOILWYEI 19D 338¥0S8Y MJDHS JIIPH0HL 0°1'S 4-24S 1ybd

AdNYd - TINNBHD

33404

(z0F X N)

990512

C-52



B1-

o1

Bl

ve

k4

BS

S BZ LB ® WW ¥97@- “SW 9L 67 & W @97 9% :HLb0 APdd pR@T SSYT3 THD - ¥3LMd
{SH} Il ,
2ol b6 08 9L 09 8S k4 ot 8c Bi B 81-
| | , | | |
L.
T'%1r 1 662290 d3IGUAN NNY 91190 LS3L ¥3dUBO TSNS 424G £3911640 - ¥3gHNN 1531 J¥l
INIUIOYT4STO Y3BY0SEY HIOHS
(735/W 1°9) NOLLy¥81190 ¥3940S8Y AJOHS JT13UHOHI 0L S 4-CLS Lyed

GALSI - TINNUHID

LN3N30E7d510

CUWD

990512

C-53



TRANSPORTATION RESEARCH CENTER INC.

ABDOMEN COMPRESSION TEST

PART 5728 23-JUN-99
TRC INC. TEST NO: ABD5116B ABDOMEN COMPRESSION TEST SN51
I I
| TEST PARAMETER | SPECIFICATION | TEST RESULTS |
| | I
|  TEMPERATURE |  18.9 - 25.5¢C | 21.0 C |
| I I |
| RELATIVE HUMIDITY | 10 - 70 % | 44 % |
I I |
| DEFLECTION RATE | 6.4 - 8.9 MM/S | 7.89 MM/S |
| | 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 | 135.96 N |
| | I
| FORCE AT 19.1 MM DISP. | 160.13 - 222.40 N | 201.02 N |
I | I |
| FORCE AT 25.4 MM DISP. | 222.40 - 280.22 N | 277.81 N |
I I | I
| FORCE AT 33.0 MM DISP. | 324.70 - 391.42 N | 393.24 N * |

25.22 MM220.69 - 278.52 N 278.78 N *

+ DUMMY DOES NOT MEET SPECIFICATIONS
s s
TECHNICIAN (f LA ;%f/ééf
! / u[// t

C-54

RUN NUMBER: 062499.0739;1
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TRANSPORTATION RESEARCH CENTER INC.

LUMBAR FLEXION TEST

PART 572B 6
TRC INC. TEST NO: SID SN 51 LUMBAR FLEX CAL 16
| |
| TEST PARAMETER | SPECIFICATION | TEST RESULTS |
| | | |
| TEMPERATURE | 66 - 78 F | 70.0 F
! | | |
| RELATIVE HUMIDITY 1 10 - 70 % | 44 % |
{ | |
| FORCE AT O DEG. FLEXION | -6.0 - +6.0 LB | 0.00 LB
! | I
| FORCE AT 20 DEG. FLEXION | 22.00 - 34.00 LB | 27.00 LB |
|
FORCE AT 30 DEG. FLEXION | 34.00 - 46.00 LB | 41.00 LB |
l
FORCE AT 40 DEG. FLEXION | 46.00 - 58.00 LB | 46.00 LB
| | |
NET RETURN ANGLE | < 12 DEG. | 5.00 DEG |
DUMMY MEETS SPECIFICATIONS
TECHNICIAN <//i;§:§;/f/g/i2f7 RUN NUMBER: 062599.0905
—

C-58 990512



External Dimensions:
Lateral Thorax Impact Test:
Pelvis Impact Tests:

Thorax Shock Absorbers:

Abdominal Compression Test:

Lumbar Flexion Test:

Calibration Test Results

Post-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.
The torso passed all 572-B abdominal compression test
requirements.

The torso passed all 572-B lumbar flexion test requirements.

C-39 990512



TRANSPORTATION RESEARCH CENTER INC.
SIDE IMPACT DUMMY
EXTERNAL DIMENSIONS 28-06-99
LEFT SIDE CONFIGURATICN
SN SNO52 VECTOR

TRC INC. TEST NO: 572F SN052 EXT.DIMENSION CAL1S

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

[SYMB | DESCRIPTION | SPECIFICATION | TEST RESULTS |
I | | I |
| | TEMPERATURE ! ! 21.1 DEG. C |
| | | | I
| | RELATIVE HUMIDITY | I 44,0 % |
| I |
| SH | SEATED HEIGHT | 889 - 909 MM | 899.2 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 | 519.4 MM |
I | I I |
| KV | KNEE PIVOT FROM FLOOR | 490 - 506 MM | 493.3 MM

| I | |
| HW | HIP WIDTH | 356 - 391 MM | 366.3 MM [

DIMENSIONS WITH CHEST JACKET REMOVED

|
SYMB | DESCRIPTION | SPECIFICATION | TEST RESULTS

| o S B |
| RE | RIB HEIGHT | 501 - 520 MM | 513.8 MM |
I I I | |
] RD I RIB FROM BACKLINE | 229 - 241 MM | 239.3 MM

| | |
IRW—l TOP RIB WIDTH FROM C/L [ 165. - 180 MM I 174.0 MM |
I | I
|RW-2 | BOTTOM RIB WIDTH FROM C/L | 165 - 180 MM | 174.0 MM |
| DIFFERENCE BETWEEN TOP & | I

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

DUMMY MEETS SPECIFICATIONS

) oA
recantciaN” A j/ﬁff RUN NUMBER: 062899.1310
:
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TRANSPORTATION RESEARCH CENTER INC.
LATERAL THORAX IMPACT TEST
SIDE IMPACT DUMMY 19-JUN-99

LEFT SIDE CONFIGURATION

TRC INC. TEST NO: STL5215 572F SN52 LEFT THORAX CAL1S
I I l |
| TEST PARAMETER |  SPECIFICATION | TEST RESULTS

I | (ABSOLUTE VALUE) | |
| | |

| TEMPERATURE | 18.9 - 25.5 C | 21.7 DEG. C

| | | |
| RELATIVE HUMIDITY | 10 - 70 % ] 50.0 % ]
| |

| PENDULUM VELOCITY | 4.27 - 4.33 M/S | 4,33 M/8 |

| PEAK ACCELERATION: | | |

| UPPER RIB BAR | 37 - 46 G | -42.2 G |

| PEAK ACCELERATION: | | |

| LOWER RIB BAR | 37 - 46 G | ~40.7 G |

| PEAK ACCELERATION: | | t
LOVER THORACIC SPINE 15 - 22 G -18.9 G

TEST MEETS SPECIFICATIONS

TECHNICIAN(i%Kg;J/ /] /1/
) UV

RUN NUMBER: 061999.1222;1
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TRANSPORTATION RESEARCH CENTER INC.
LATERAL PELVIS IMPACT TEST
SIDE IMPACT DUMMY 19-JUN-99

LEFT SIDE CONFIGURATION

TRC INC. TEST NO: SPL5215 572F SNO52 LEFT PELVIS CAL15
1 | 1 |
| TEST PARAMETER |  SPECIFICATION | TEST RESULTS

| (ABSOLUTE VALUE) |
I l |
| TEMPERATURE | 18.9 - 25.5 C | 21.7 DEG. C |
| | | i
| RELATIVE HUMIDITY } 10 - 70 % | 50.0 % |
| |
| PENDULUM VELOCITY | 4.27 - 4.33 M/S | 4.32 M/§
| | |
| PEAK PELVIC ACCELERATION 40 - 60 G | -49.4 G |
| | |
| TIME ABOVE 20 G LEVEL 3 ~ 7 HS | 5.9 MS |

| IS ACCELERATION CURVE l |
| UNIMODAL? YES | YES !

TEST MEETS SPECIFICATIONS

TECHNICIAN///f//4/i4f RUN NUMBER: 061999.1200;1
! ”/7

C-65 ‘ 990512



51 9@ @1 8 9 65 6b- ‘SH CLEZ 8 0 9% 8 :ULBC AYId @o1 ¥4 - y¥3L14 JAAId = TINNGHD
(SWl IUTL v
) 06 08 0L 09 8G ok 0% it 01 ) f.%
: _
| | | |
@
, . . . =)
: rr
L
X3
g
- . . . . . B . . . . . B . - - . — @Nl M
o
7 — @
171021 666190 -¥3A9HAN NNY G190 SIA13d 1437 ZGBNS 4246 CIZ574S - §38UNN 1531 9L °F

SI1XY A NOILE¥313008 S1AT3d
( LOYdWI 30IS 1437) - NOILWy8IIyd SIA3d "0°1°S  4-4LS livd

990512

C-66



TRANSPORTATION RESEARCH CENTER INC.
THORACIC SHOCX ABSORBER TESTS

SIDE IMPACT DUMMY 22-JUN-99

TRC INC. 572F SN52 DAMPER TEST CAL15

TEST NUMBERS: DP5215A,DP5215B ,DP5215C2

l |

l TEST PARAMETER |  SPECIFICATION | TEST RESULTS |
| | | |
| | | |
|  TEMPERATURE | 18.9 - 25.5 C | 21.1 DEG. C

| | { |
| RELATIVE HUMIDITY | 10 - 70 % ] 44,0 % |
| ! | |
|  VELOCITY | FORCE | 838 - 1125 N | 1049 N I
| A |
| 3.04 M/S | DISPLACEMENT | 30.2 - 35.2 MM | 31.3 MM

t 1 | |
| VELOCITY | FORCE | 1733 - 2100 N | 2022 N |
| T |
[ 4.28 M/S | DISPLACEMENT | 31.6 - 37.2 MM | 31.7 MM

| | | |
| VELOCITY | FORCE | 3784 - 4495 N | 4261 N ’
| e m e e
| | l l
| 6.12 M/S | DISPLACEMENT | 33.3 - 39.6 MM | 36.3 MM

DAMPER SEITING = 9.0
TEST MEETS SPECIFICATIONS
7

TECHNICIAN ,4{;d/<ﬁf

RUN NUMBER: 062299.1252;1
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TRANSPORTATION RESEARCH CENTER INC.

ABDOMEN COMPRESSION TEST

PART 572B 24-JUN-99
TRC INC. TEST NO: ABD5215A ABDOMEN COMPRESSION TEST SN52
|
| TEST PARAMETER | SPECIFICATION | TEST RESULTS 1
I |
| TEMPERATURE |  18.9 - 25.5C | 21.0 C 1
l l | |
| RELATIVE HUMIDITY { 10 - 70 % | 44 % |
| | | !
| DEFLECTION RATE | 6.4 - 8.9 MM/S | 7.79 MM/S
| | |
| FORCE AT 0.00 MM DISP | 44.48 N | 44.48 N 1
l | | l
| FORCE AT 12.7 MM DISP. | 102.30 - 160.13 N | 128.83 N |
I l
| FORCE AT 19.1 MM DISP. | 160.13 - 222.40 N | 191.93 N |
i | |
| FORCE AT 25.4 MM DISP | 222.40 - 280.22 N | 267.74 N |
| |
|  FORCE AT 33.0 MM DISP | 324.70 - 391.42 N | 382.68 N |
DUHMY MEETS SPECTFICATIONS
/
TECHNICIAN { _,%6: 1 é&f 7 RUN NUMBER: 062499.1016;1
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TRANSPORTATION RESEARCH CENTER INC.

LUMBAR FLEXION TEST

PART 572B 22-6-99
SID SN 52 TEST NO: SID SN 52 LUMBAR FLEX CAL 15
l l
| T PARAMETER |  SPECIFICATION | TEST RESULTS |
| l |
| TEMPERATURE l 66 - 78 F | 70.0 F |
l | | |
| RELATIVE HUMIDITY | 10 - 70 % | 44 7 |
| | | |
| FORCE AT O DEG. FLEXION | -6.0 - +6.0 LB | 0.00 LB |
| | l l
| FORCE AT 20 DEG. FLEXION | 22.00 - 34.00 LB | 27.00 LB |
| | |
| FORCE AT 30 DEG. FLEXION | 34.00 - 46.00 LB | 40.00 LB ]
| |
| TFORCE AT 40 DEG. FLEXION | 46.00 - 58.00 LB | 48.00 LB !
l | ! |
| NET RETURN ANGLE | < 12 DEG ! 1.00 DEG |

SID SN 52 LUMBAR FLEX CAL 15

a

DUMMY MEETS SPECIFICATIONS
/7//" RUN NUMBER: 062599.0855

TECHNICIAN(?A =

(4/ j-

C-78 990512




APPENDIX D

TEST EQUTPMENT LIST AND CALIBRATION INFORMATION

D-1 990512



SID INSTRUMENTATION

FRONT SID NO.: 051

CALIBRATION

SERIAL NUMBER | MANUFACTURER DATE
Upper Rib J22075 Endevco 11/98
Lower Rib 122047 Endevco 11/98
Lower Spine J15372 Endevco 11/98
Pelvis J22197 Endevco 11/98
Upper Rib Redundant 120184 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.: (52
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 J20462 Endevco 11/98

D-2 990512




VEHICLE AND MDB INSTRUMENTATION

SERIAL CALIBRATION

NUMBER MANUFACTURER DATE
Right Front Sill (X) J27879 Endevco 03/99
Right Front Sill (Y) J27940 Endevco 03/99
Right Front Sill (2) J27347 Endevco 04/99
Right Rear Sill (X) J22740 Endevco 02/99
Right Rear Sill (Y) J28468 Endevco 03/99
Right Rear Sill (Z) 327947 Endevco 03/99
Rear Floorpan Above Axle (X) 127303 Endevco 04/99
Rear Floorpan Above Axle (Y) J27305 Endevco 04/99
Rear Floorpan Above Axle (7) J27329 Endevco 04/99
Left Rear Sill (Y) —- -— -
Left Front Sill (Y) --- --- -
Right Rear Seat Occupant Comp. (Y) 126494 Endevco 01/99
Lower Left B-Pillar (Y) - — -
Upper Left B-Pillar (Y) - --- -
Lower Left A-Pillar (Y) 99A287221.T Entran 12/98
Middle Left A—Pﬂiar (Y) 99A28701LT Entran 02/99
Front Seat Track (Y) - | e e
Rear Seat Track(Y) | = e e
Vehicle CG (X) J27938 Endevco 03/99
Vehicle CG (Y) J27369 Endeveco 04/99
Vehicle CG (Z) J27361 Endevco 04/99
Left Front Door Centerline (Y) J28376 Endevco 01/99
Left Front Door Midrear (Y) e -— -
Left Front Door Upper Centerline (Y) J25991 Endevco 12/98
Left Rear Door Midrear (Y) - - -—-
Left Rear Door Upper Centerline (Y) J27726 Endevco 12/98
MDB CG (X) 127410 Endevco 04799
MDB CG(Y) J27413 Endevco 04/99
MDB CG (Z) J27415 Endeveco 04/99
MDB Rear Frame Member (X} 127684 Endevco 03/99
MDB Rear Frame Member (Y) J27729 Endevco 02799
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Figure A-8 Post-Test Frontal View of Impactor Face
A-10




