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SECTION 1.0
PURPOSE AND INTRODUCTION

PURPOSE

This test was conducted as part of an overall test matrix with the
purpose of evaluating Part 572 and Hybrid III dummies in unrestrained
crash environments. Vehicle structural responses from a variety of crash

configurations are also being cataloged.

INTRODUCTION

Two 1983 Dodge Omnis were used in a full frontal impact with a

closing velocity of 60.0 mph on December 18, 1984, The intended impact
speed of each vehicle was 30.0 mph. The actual test speed of the subject
vehicle was 30.1 mph and the actual test speed of the partner vehicle was
29.9 mph.

Section 2 contains General Test and Vehicle Parameter Data. Section
3 contains vehicle crush and dummy response data., Appendix A contains
pre-test and post-test vehicle and dummy photographs. Appendix B contains
data plots. Appendix C contains dummy certification. Appendix D contains

miscellaneous test informsation.
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SECTION 2
GENERAL TEST AND VEHICLE PARAMETER DATA

The following data sheets describe the General Test and Vehicle

Parameter Data.




SUBJECT VEHICLE INFORMATION

VEHICLE MANUFACTURER: Chrysler Corporation

MAKE/MODEL: Dodge Omni VIN: 1B3BZ18CXDD28UT93
BODY STYLE: 4-door MODEL YEAR: 1983
NHTSA NO.: R & D COLOR: Light Blue

ENGINE DATA: TYPE: Transverse CYLINDERS: 4 DISPLACEMENT 135 in3
TRANSMISSION DATA: Manual 5-speed
DATE VEHICLE RECEIVED: 12/5/84 ODOMETER READING: 49.8

DEALER'S NAME AND ADDRESS: NA

ACCESSORIES:

POWER STEERING Yes AUTOMATIC TRANSMISSION No
POWER BRAKES Yes AUTOMATIC SPEED CONTROL No
POWER SEATS No TILTING STEERING WHEEL No
POWER WINDOWS No TELESCOPING STEERING WHEEL No
TINTED GLASS Yes AIR CONDITIONING No
RADIO No ANTI-SKID BRAKE No
CLOCK No REAR WINDOW DEFROSTER No
OTHER

REMARKS:

1. IS THE VEHICLE STOCK THROUGHOUT? Yes

2, DOES VEHICLE SHOW EVIDENCE OF PRIOR ACCIDENT HISTORY? No
3. DOES VEHICLE SHOW ANY SIGNIFICANT CORROSION? Yes; gas tank leaks
4, CONDITION OF THE FRONT/REAR BUMPER AND FRAME: Good

DATA FROM CERTIFICATION LABEL ON LEFT DOOR FACE OR "B" POST:

VEHICLE MANUFACTURED BY: Chrysler Corporation
DATE OF MANUFACTURE: 6/83
GVWR: 3305 LBS.,

GAWR: FRONT 1770 LBS., REAR 1585 LBS.
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SUBJECT VEHICLE TIRE DATA

RECOMMENDED COLD TIKE PRESSURE: FRONT 35 psi; REAR 35 psi
TIRES ON VEHICLE (MFGR. & LINE, SIZE): Goodyear Viva P175-75R13

BIAS PLY, BELTED, OR RADIAL: Radial

PLY RATING: 3

IS SPARE TIRE "SPACE SAVER"? Yes

IS SPARE TIRE STANDARD EQUIPMENT? Yes

WEIGHT OF TEST VEHICLE AS RECEIVED FROM DEALER (WITH MAXIMUM FLUIDS):

RIGHT FRONT 730 LBS. RIGHT REAR 410 LBS.,
LEFT FRONT 715 LBS. LEFT REAR 10 LBS.
TOTAL FRONT WEIGHT 1a45 LBS., (63.8 % OF TOTAL VEHICLE
TOTAL REAR WEIGHT 820 LBS. (36.2 % OF TOTAL VEHICLE
TOTAL DELIVERED WEIGHT 2265 LBS.

VEHICLE ATTITUDE (ALL DIMENSIONS IN INCHES):

WEIGHT)

WEIGHT)

DELIVERED ATTITUDE: RF 24 3/8 ;LF 24 1/4 ;RR 24 7/8 ;LR 24 3/4
PRE-TEST ATTITUDE: RF 23 3/4 ;LF 23 374 sRR 23 3/8 ;LR 23 1/8
POST-TEST ATTITUDE: RF 26 3/8 ;LF 23 3/8 sRR 22 11/16 ;LR 23 3/8
WEIGHT OF TEST VEHICLE WITH REQUIRED DUMMIES AND 115 LBS. CARGO:

RIGHT FRONT 820 LBS. RIGHT REAR 535 LBS.

LEFT FRONT 810 LBS. LEFT REAR 585 LBS.

TOTAL FRONT WEIGHT 1630 LBS. (59.6 % OF TOTAL VEHICLE WEIGHT)
TOTAL REAR WEIGHT 1120 LBS. (40.4 % OF TOTAL VEHICLE WEIGHT)
TOTAL TEST WEIGHT 2750 LBS.

WEIGHT OF BALLAST SECURED IN VEHICLE TRUNK AREA: 0 LBS.
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SUBJECT VEHICLE TEST WEIGHT CALCULATION

Test Weight = Unloaded Delivered Weight +
Number of Part 572 Dummies X 164 1lbs. +
Number of Hybrid IlI Dummies X 167 lbs. +
Cargo Weight
= 2265 + 1 X 164 + 1 X 167 + 115 1bs.
= 2711 1bs.
2755 lbs.*

Target Weight

To achieve test weight, the muffler was removed. The weight of the test
vehicle was measured by placing each wheel on a Loadmeter Corporation

Hiway Loadometer.

¥Target weight based on the weight of a Honda Accord.
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SUBJECT VEHICLE TEST FLUID DATA

TEST FLUID TYPE: RED STODDARD SOLVENT #2; SPEC. GRAVITY: C.764
KINEMATIC VISCOSITY: 0.99 CENTLSTOKES

"USEABLE" CAPACITY¥*: NA GALLONS (FURNISHED BY CTM)

TEST VOLUME: 0 GALLONS (92-94% OF USEABLE)

FUEL SYSTEM CAPACITY (DATA FROM OWNERS MANUAL): 13 GALLONS

DETAILS OF FUEL SYSTEM: DNA

ELECTRIC FUEL PUMP: No FUEL INJECTION: No

DOES ELECTRIC FUEL PUMP OPERATE WITH IGNITION SWITCH "ON" AND THE ENGINE NOT
OPERATING? DNA

DATA FROM "RECOMMENDED TIRE PRESSURE" LABEL ON DOOR, POST, GLOVEBOX, ETC.

VEHICLE LOAD (UP TO CAPACITY): FRONT 35 psi; REAR 35 psi
RECOMMENDED TIRE SIZE: P175-75R13 LOAD RANGE B, C, XA
VEHICLE CAPACITY: TYPES OF SEATS: Front - Bucket

Rear - Bench

NUMBER OF OCCUPANTS (DESIGNATED SEATING CAPACITY): 2 FRONT
3 REAR
CARGO LOAD 115 LBS. 5 TOTAL

TOTAL 865 LBS.

¥WITH ENTIRE FUEL SYSTEM FILLED WITH FUEL THROUGH CARBURETOR BOWL.



SUBJECT VEHICLE TEST CONDITIONS

TEST NUMBER: 841218

DATE OF TEST: December 18, 1984 TIME OF TEST: 14:10
WIND VELOCITY: 2-4 mph 3510 HUMIDITY: NA
AMBIENT TEMPERATURE AT IMPACT AREA: 37OF

TEMPERATURE 1IN OCCUPANT COMPARTMENT: 7OOF

DRIVER DUMMY TEMPERATURE: 700F

PASSENGER DUMMY TEMPERATURE: 70°F

SUBJECT VEHICLE DATA

ACTUAL INTENDED
TEST WEIGHT (LBS.) 2750 2755%*
VEHICLE ORIENTATION (DEGREES) 0 0
VEHICLE VELOCITY (MPH) 30.1 30.0
MAXIMUM CRUSH (INCHES) 21 3/16 DNA
STEERING COLUMN:¥*  PRE-TEST HORI. 15 1/2"  ;POST-TEST HORI. 14 3/4"

PRE-TEST VERT, 22 5/16" ; POST-TEST VERT. 26 5/8"

DUMMIES
MIDDLE RT. FRONT LEFT REAR RT. REAR
DRIVER PASSENGER PASSENGER PASSENGER PASSENGER
TYPE: HIII P572
SERIAL NO.: 43 826
INSTRUMENTATION:

HEAD ACCEL.:

CHEST ACCEL.:

FEMUR L.C.'S:

OTHER: 3 Neck Channels
1 Chest Disp.

3
3
2

N ww

RESTRAINT SYSTEM: Both dummies unrestrained

REMARKS: Chamois on dummy heads per chamois procedure in Appendix D.
¥MEASUREMENTS TAKEN FROM REFERENCE MARKS ON STEERING COLUMN.

¥*INTENDED TEST WEIGHT 1S BASED ON THE WEIGHT OF A HONDA ACCORD.
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PARTNER VEHICLE INFORMATION

VEHICLE MANUFACTURER: Chrysler Corporation

MAKE/MODEL: Dodge Omni VIN: 1B3BZ18C1DD284791
BODY STYLE: 4-door MODEL YEAR: 1983
NHTSA NO.: R & D COLOR: Light Blue

ENGINE DATA: TYPE: Transverse CYLINDERS: 4 DISPLACEMENT 135 in3
TRANSMISSION DATA: Manual 5-speed
DATE VEHICLE RECEIVED: 12/5/84 ODOMETER READING: 60

DEALER'S NAME AND ADDRE3SS: NA

ACCESSORIES:

POWER STEERING Yes AUTOMATIC TRANSMISSION No
POWER BRAKES No AUTOMATIC SPEED CONTROL No
POWER SEATS No TILTING STEERING WHEEL No
POWER WINDOWS No TELESCOPING STEERING WHEEL No
TINTED GLASS Yes AIR CONDITIONING No
RADIO No ANTI-SKID BRAKE No
CLOCK Yes REAR WINDOW DEFROSTER No
OTHER

REMARKS:

1. I3 THE VEHICLE STOCK THROUGHOUT? Yes

2. DOES VEHICLE SHOW EVIDENCE OF PRIOR ACCIDENT HISTORY? Yes, Passenger Door
Glass broken.

3. DOES VEHICLE SHOW ANY SIGNIFICANT CORROSION? No

4, CONDITION OF THE FRONT/REAR BUMPER AND FRAME: Good

DATA FROM CERTIFICATION LABEL ON LEFT DOOR FACE OR "B" POST:

VEHICLE MANUFACTURED BY: Chrysler Corporation
DATE OF MANUFACTURE: 6/83
GVWR: 3305 LBS.,

GAWR: FRONT 1770 LBS., REAR 1585 LBS,
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PARTNER VEHICLE TIRE DATA

RECOMMENDED COLD TIRE PRESSURE: FRONT 35 psi; REAR 35 psi

TIRES ON VEHICLE (MFGR. & LINE, SIZE): Firestone Delux Champions P175-75R13
BIAS PLY, BELTED, OR RADIAL: Radial

PLY RATING: 3

IS SPARE TIRE "SPACE SAVER"? Yes

IS SPARE TIRE STANDARD EQUIPHMENT? Yes

WEIGHT OF TEST VEHICLE AS RECEIVED FROM DEALER (WITH MAXIMUM FLUIDS):

RIGHT FRONT 730 LBS. RIGHT REAR 410 LBS.

LEFT FRONT 715 LBS, LEFT REAR 410 LBS.

TOTAL FRONT WEIGHT 1445 LBS. (63.2 % OF TOTAL VEHICLE WEIGHT)
TOTAL REAR WEIGHT 820 LBS. (36.8 % OF TOTAL VEHICLE WEIGHT)
TOTAL DELIVERED WEIGHT 2265 LBS,

VEHICLE ATTITUDE (ALL DIMENSIONS IN INCHES):

DELIVERED ATTITUDE: RF 24 1/4 sLE 24 1/4 ;RR 24 1/8 ;LR 24 1/16
PRE-TEST ATTITUDE: RF 23 7/8 ;LF 23 7/8 ;RR 23 ;LR 23
POST-TEST ATTITUDE: RF 23 3/4 ;LF 23 ;RR 21 13716 ;LR 24

WEIGHT OF TEST VEHICLE WITH REQUIRED DUMMIES AND 115 LBS. CARGO:

RIGHT FRONT 810 LBS. RIGHT REAR 575 LBS.

LEFT FRONT 810 LBS. LEFT REAR 560 LBS.

TOTAL FRONT WEIGHT 1620 LBS. (58.4 % OF TOTAL VEHICLE WEIGHT)
TOTAL REAR WEIGHT 1135 LBS, (41.6 % OF TOTAL VEHICLE WEIGHT)
TOTAL TEST WEIGHT 2755 LBS.

WEIGHT OF BALLAST SECURED IN VEHICLE TRUNK AREA: 0 LBS.
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PARTNER VEHICLE TEST WEIGHT CALCULATION

Test Weight = Unloaded Delivered Weight +

Number of Part 572 Dummies X 164 lbs. +
Number of Hybrid III Dummies X 167 lbs. +
Cargo Weight

2265 + 1 X 164 + 1 X 167 + 115 lbs.

2711 1lbs.

2755 lbs.*

Target Weight

To achieve test weight, the muffler was removed and no Stoddard Solvent
was added to the fuel tank. The weight of the test vehicle was measured

by placing each wheel on a Loadmeter Corporation Hiway Loadometer.

¥Target weight based on the weight of a Honda Accord.



PARTNER VEHLCLE TEST FLUID DATA

TEST FLU1D TYPE: RED STODDARD SOLVENT #2; SPEC. GRAVITY: 0.764
KINEMATIC VISCOSITY: 0.99 CENTLSTOKES

"USEABLE"™ CAPACLITY*: NA GALLONS (FURNISHED BY CTM)

TEST VOLUME: 0 GALLONS (92-94% OF USEABLE)

FUEL SYSTEM CAPACITY (DATA FROM OWNERS MANUAL): 13 GALLONS

DETAILS OF FUEL SYSTEM: DNA

ELECTRIC FUEL PUMP: No FUEL INJECTION: No

DOES ELECTRIC FUEL PUMP OPERATE WITH IGNITION SWITCH "ON" AND THE ENGINE NOT
OPERATING? DNA

DATA FROM "RECOMMENDED TIRE PRESSURE" LABEL ON DOOR, POST, GLOVEBOX, ETC.

VEHICLE LOAD (UP TO CAPACITY): FRONT 35 psi; REAR 35 psi
RECOMMENDED TIRE SIZE: P175/75R13 LOAD RANGE X B, C, A
VEHICLE CAPACITY: TYPES OF SEATS: Front - Bucket

Rear - Bench

NUMBER OF OCCUPANTS (DESIGNATED SEATING CAPACITY): 2 FRONT
3 REAR
CARGO LOAD 115 LBS. 5 TOTAL

TOTAL 865 LBS.

¥*WITH ENTIRE FUEL SYSTEM FILLED WITH FUEL THROUGH CARBURETOR BOWL.
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PARTNER VEHICLE TEST CONDITIONS

TEST NUMBER: 841218

DATE OF TEST: December 18, 1984
WIND VELOCITY: 2-4 mph 351°
AMBIENT TEMPERATURE AT IMPACT AREA:
TEMPERATURE IN OCCUPANT COMPARTMENT:
DRIVER DUMMY TEMPERATURE:

PASSENGER DUMMY TEMPERATURE:

TIME OF TEST:

HUMIDITY: NA

FARTNER VEHICLE DATA

TEST WEIGHT (LBS.)

VEHICLE ORIENTATION (DEGREES)
VEHICLE VELOCITY (MPH)

MAXIMUM CRUSH (INCHES)

STEERING COLUMN:*¥  PRE-TEST HORI.

PRE~-TEST VERT,

ACTUAL
2755

0

29.9

23 7/8
15 1/4n ; POST-TEST HORI.
20 3/4nm s POST-TEST VERT,
DUMMIES

RT. FRONT LEFT REAR
R PASSENGER PASSENGER

14:10

INTENDED
2755%%

0

30.0

DNA
15 1/4n

27 15/716"

RT. REAR
PASSENGER

MIDDLE
DRIVER PASSENGE
TYPE: P572
SERIAL NO.: AO09
INSTRUMENTATION:

HEAD ACCEL.: 3
CHEST ACCEL,: 3
FEMUR L.C.'S: 2
OTHER:

HIII
45

N ww

3 Neck Channels
1 Chest Disp.
14 Lower Leg

RESTRAINT SYSTEM: Both dummies unrestrained

REMARKS: Chamois on dummy heads per chamois procedure in Appendix D.

¥MEASUREMENTS TAKEN FROM REFERENCE MARKS ON STEERING COLUMN,

¥%¥]NTENDED TEST WEIGHT IS BASED ON THE WEIGHT OF A HONDA ACCOKD.
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IMPACT VELOCHITY MEASURLEMENT SYSTEM

PHOTO EMITTER/
RECEIVER PAIR

/ﬂ;::////;;;/;RACK

The final vane clears emitter/receiver 24 inches before impact.

THREE PHOTO
INTERRUPTION VANES

The vanes have one foot spacing.



SECTION 3.0
DATA REQUIRED BY R & D

The following pages are included in this section:

1. Dummy temperature control and position data

. Dummy kinematic summary

2

3. Vehicle crush data

4 Dummy and vehicle accelerometer location and data summary
5

. High speed camera information



SUBJECT VEHICLE DUMMY DATA SUMMARY

DRIVER DUMMY PASSENGER DUMMY
SN: 43 SN: 826
POSITIVE NEGATIVE POSITIVE NEGATIVE
DIRECTION#* DIRECTION®** DIRECTION# DIRECTION#*#%
MAX TIME MAX TIME MAX TIME MAX TIME

HEAD ACCELERATION (g)

LONGITUDINAL —_— ~— Y —_— — —— _— —_— —-— Y

LATERAL 30.08 102.25 37.05 230.50 19.46 246,25 270.46 246.00

VERTICAL ~——— - Y —— - Y —-— - Y - -_—Y

RESULTANT -—— -—Y - -—— —-—Y —— -—Y
HIC ——— YoM === {0 == ¥ ——— from === £0 === Y
NECK LOADS (1lb)

SHEAR 47.50 128.00 106.54 89.88 —— -— -— ———a

AXIAL 271.16 109.00 34,00 172.00 — - —_——
NECK MOMENTS (1lb-ft)

ABOUT LATERAL 28.73 91.13 15.19 131,63 - -———G —— -
CHEST ACCELERATION (g)

LONGITUDINAL 5.99 186.38 45.179 98.13 g.02 174.75 170.82 113.00

LATERAL —— ———Y -——— -y 5.20 95.75 16.46 108.38

VERTICAL 6.74 122.63 15.52 90.25 31.88 113.25 46.85 110.13

RESULTANT — ==Y 173.91 @ 113.00
CHEST DISPLACEMENT (in) 1.37 @ 107.88 —— - O
FEMUR LOADS (1b)

LEFT 162.36 131.38 1117.62 62.88 247.06 48.75 1525.27 88.00

RIGRT 327.50 125.75 1488.51 65.63 168.83 246.50 1859.56 84,50

% LONGITUDINAL: FORWARD

LATERAL: LEFTWARD
VERTICAL: UPWARD
¥¥LONGITUDINAL: REARWARD
LATERAL: RIGHTWARD
VERTICAL: DOWNWARD

Y See TEST ANOMALIES

& There was no instrumentation at this location.



PARTNER VEHLICLE DUMMY DATA SUMMARY

DRIVER DUMMY PASSENGER DUMMY
SN:  A0Y SN: 45
POSITIVE ~ NEGATIVE POSITIVE NEGATIVE
DIRECT1ON# DIRECTION*#* DIRECTION* DIRECTION*#
MAX TIME MAX TIME MAX TIME MAX TIME
HEAD ACCELERATION (g)
LONGITUDINAL 10.89 278.75 96.61  97.75 117.82 238.25 90.63  78.63
LATERAL 14.75 180.63  17.77  82.63 32.33 239.13 9.43 108.38
VEKTICAL — —_— Y e -— 132.97 106.38 57.26  78.83
RESULTANT —— @ e Y 141.79 € 106.38
HiC ——— from === to === Y 1498.27 from 80.63 to 112,00
NECK LOADS (1b)
SHEAR — _—_ . — O 102.54 95.38 435.82 111.63
AXIAL _— -— -— 623.79 94,88 815.88 110.88
NECK MOMENTS (1b-ft)
ABOUT LATERAL _— _— _— 27.86 188.75 216.97 110.88
CHEST ACCELERATION (g)
LONGITUDINAL 4,80 177.25 41.83  85.13 4,83 58.50 40.72 86.75
LATERAL 35.47 116.38 4,91 T77.38 5.59 82.13 8.98 114,50
VERTICAL 5.1 139,63  18.27 105.50 4,27 191,63  65.47 101,13
RESULTANT 41.96 @ 85.13
CHEST DISPLACEMENT (in) —== @ -== @ 1.84 @ 108.50
FEMUR LOADS (1b)
LEFT 102.31 340,00 1118.40 68.50 141,78 52,00 1102,00 81.63
RIGHT 180.56  59.00 1278.78 68.38 210.46 118.63 1983.52  &7.75

¥ LONGITUDINAL: FORWARD

LATERAL: LEFTWARD
VERTICAL: UPWARD

¥X ONGITUDINAL;: REARWARD
LATERAL: RIGHTWARD
VERTICAL: DOWNWARD

Y See TEST ANOMALIES

% There was no instrumentation at this location.
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PARTNER VEHICLE DUMMY DATA SUMMARY CONTD

PASSENGER DUMMY

SN: 45
POSITIVE NEGATIVE
DIRECTION®* DIRECTION**
MAX TIME MAX TIME

KNEE LOADS (1b)
LEFT LEG

LEFT SENSOR 617.07 102.25 334,17 43.25

RIGHT SENSOR 405,24 87.88 380.76 42,00
RIGHT LEG

LEFT SENSOR 360.16 96.75 380.36 67.63

RIGHT SENSOR 274.07 68.25 4yy,.75 105.88
TIBIA MOMENTS (1lb-ft)
LEFT LEG

ABOUT LONGITUDINAL 101.93 104.13 62.84 87.00

ABOUT LATERAL 273.49 82.50 111.56 65.88
RIGHT LEG

ABOUT LONGITUDINAL 96.35 102.38 62.35 69.50

ABOUT LATERAL 275.94 89.13 69.16 58.00
ANKLE LOADS (1b)
LEFT LEG

LATERAL 139.51 104,00 147,15 86.25

VERTICAL 905.31 41.88 232.13 68.63
RIGHT LEG

LATERAL 109.79 82.25 47,47 62.75

VERTICAL 614.08 46.13 289,12 74.38
ANKLE MOMENTS (lb-ft)
LEFT LEG

ABOUT LONGITUDINAL 69.36 50.63 32.87 99.63
RIGHT LEG

ABOUT LONGITUDINAL 35.60 101.13 108. 41 62.13

¥ LONGITUDINAL: FORWARD
LATERAL: LEFTWARD
VERTICAL: UPWARD

¥*¥L ONGITUDINAL: REARWARD
LATERAL: RIGHTWARD
VERTICAL: DOWNWARD



SUBJECT VEHICLE

VISIBLE DUMMY CONTACT POINTS:

Head
Chest
Abdomen
Left Knee

Right Knee

DOOR OPENING:

Front

Rear

SEAT MOVEMENT:

fFront

Rear

GLAZING DAMAGE:

DRIVER 43

Windshield

Steering Wheel

PASSENGIR 826

Windshield

Steering Wheel

Lower Dash

Dash, Knees

Dash

Lower Dash

LEFT

Easy

Easy

SEAT BACK FAILURE

Moved Forward

DNA

Windshield broken

Lower Dash, Glove Box

Lower Dash. Glove Box

RIGHT

Easy

Easy

SEAT SHIFT

Moved Forward

DNA

OTHER NOTABLE IMPACT EFFECTS:




PARTNER VEHICLE

VISIBLE DUMMY CONTACT POINTS:

Head
Chest
Abdomen
Left Knee

Right Knee

DOGR OPENING:

Front

Rear

SEAT MOVEMENT:

Front

Rear

GLAZ ING DAMAGE:

DRIVER AO09

Windshield

Steering Wheel

PASSENGER 45

Windshield

Steering Wheel

Dash

None

Dash

Dash

Dash
Dash

LEFT
Difficult
Easy

RIGHT

Easy

SEAT BACK FAILURE

No

Easy

DNA

SEAT SHIFT

No

Winshield shattered

DNA

OTHER NOTABLE IMPACT EFFECTS:




SUBJECT VEHICLE DUMMY KINEMATIC SUMMARY

DRIVER

Upon 1impact the driver moved forward in the seat, his knees
impacting the lower instrument panel in the glove box area., As the dummy
continued forward movement the dummy's abdomen contacted the lower rim of
the steering wheel. As the steering wheel bent, the face of the dummy,
just below the nose, impacted the upper rim of the steering wheel.
Further forward motion resulted in the head impacting the windshield. On
rebound, the dummy rotated facing the driver's door with his knees wedged
between the floor and the steering column, Final resting position has
the dummy's pelvis off the front edge of the seat, his arms at his sides,

and his upper body facing the driver's door resting on the seat cushion.

PASSENGER

During impact, the passenger moved forward in the seat, his knees
impacting the lower instrument panel in the glove box area and then
rotated toward the windshield. As the dummy continued forward movement,
the face of the dummy impacted the windshield and caused the head to
rotate backward. The thorax then impacted the upper part of the
instrument panel, The head of the dummy continued to rotate rearward
until the rear of the head came in contact with the spine of the dummy,
During rebound, the dummy's torso rotated rearward and the back of the
dumﬁy's head impacted the headrest. The dummy came to rest in an upright
position with his pelvis on the edge of the seat with the knees still in

contact with the glove box.



PARTNER VEHICLE DUMMY KINEMATIC SUMMARY

DRIVER

Upon impact the driver moved forward, his knees contacted the lower
part of the instrument panel., As the dummy continued forward movement,
his abdomen made contact with the lower rim of the steering wheel and his
neck then made contact with the upper part of the steering wheel. The
dummy's further movement forward let the head impact the top of the
instrument panel and the windshield. As the steering wheel bent to the
right the dummy rotated toward the driver's door. During rebound, the
dummy rotated backward with his left knee wedged between the steering
column and the car floor. Final resting position showed the dummy
seated forward on the seat with both arms down at his sides 1leaning

inward toward the center of the car.

PASSENGER

During impact, the passenger moved forward impacting his knees into
the lower instrument panel in the glove box area. The dummy continued
forward movement impacting his head against the windshield causing his
head to rotate rearward. The forward motion continued with the thorax
impacting the upper instrument panel and the head rotated until the back
of the head contacted the spine. On rebound, the dummmy's upper torso
moved backward with the passenger coming to rest seated at the front edge
of ﬁhe seat, the head resting below the headrest on the seatback and the

knees still contacting the dash.
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DUMMY TEMPERATURE CONTROL AND POSITIONING

Both vehicles were taken outside to the impact area between 11:00
and 11:30 AM the day of the test. At this point heaters were placed
inside the vehicles to maintain the temperature. The vehicles remained
in this position until approximately 13:30. The subject vehicle was then
moved back into the barrier building to be hooked to the tow track, The
partner vehicle was moved out to the end of the remote track until the
test at 14:10,

The procedure used to position the Part 572 dummies was per FMVSS
208 seating procedure which is summarized in the following table. The
Hybrid III dummies were seated per the General Motors Procedure but no
coordinates for the H-point were used to seat the dummy because the
H-point coordinates are unique to General Motors testing. The GM seating

procedure is in Appendix D of this report.



PART 572
DUMMY

HEAD

DUMMY PLACEMENT AND POSITIONING

DRIVER DSP

Surface of transverse
instrument mounting
platform is horizontal &
midsagittal plane falls

PASSENGER DSP

Surface of transverse
instrument mounting platform
is horizontal & midsagittal
plane falls in longitudinal

in longitudinal plane, plane,
UPPER TORSO Placed against seat Placed against seat back.
back. Midsagittal plane Midsagittal plane is vertical,

is vertical & longitud-
inal & passes through
center point of steering
wheel rim,

longitudinal, & the same
distance from vehicle longi-
tudinal centerline as driver
dummy midsagittal plane.

UPPER ARMS

Initially placed against

Initially placed against seat

seat back & tangent to back & tangent to side of
side of wupper torso. upper torso. Push arms
Push arms rearward into rearward into seat back with
seat back with bending bending at elbcws. Remains
at elbows. tangent.

LOWER ARMS Initially placed against Initially placed against the
the outside of the outside of the thighs,
thighs. Centerline as Centerline as close as
close as possible in a possible in a vertical plane.
vertical plane.

HAND PALMS Palms contact outer part Palms contact the outsides of

of steering wheel rim at
horizontal centerline.

the thighs.

HAND THUMBS

Placed over steering
wheel rim,

HAND LITTLE
FINGERS

Barely in contact with the
seat cushion.

LOWER TORSO

Centered on bucket seat
cushion, Midsagittal
plane 1is vertical &
longitudinal. For bench
seat, midsagittal plane
is vertical & longitud-
inal & passes through
center point of plane

Centered on bucket seat
cushion. Midsagittal plane is
vertical & 1longitudinal., For
bench seat, midsasgittal plane
is vertical, and same distance
from vehicle 1longitudinal
centerline as driver dummy
midsagittal plare.

described by steering
wheel rim.
UPPER LEGS Placed against seat Placed against seat cushion.
{(thighs or cushion., Plane defined Plane defined by femur and
femurs) by femur and tibia cen- tibia centerlines is as close
terlines is as close as 2s possible to vertical,
possible to vertical.
RIGHT KNEE Knees initially set Located so that plane defined
14,.5" apart between by femur and tibia centerlines

pivot bolt head outer
surfaces.

is as close as
vertical.

possible to
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PART 572
_DUMMY

LEFT KNEE

DUMMY PLACEMENT AND POSITIONING (CONTINUED)

DRIVER DSP

Quter surface of pivot

bolt head is 6.9" from
midsagittal plane of
dummy.

PASSENGER DSF

Located as above.

LOWER LEGS

Plane defined by femur
and tibia centerlines is
as close as possible to
vertical longitudinal
plane.

Plane defined by femur and
tibia centerlines is as close
as possible to vertical
longitudinal plane.

RIGHT FOOT

Placed on undepressed
accelerometer pedal --
rearmost point of heel on
floorpan in plane of
pedal.

Centerline falls in vertical
longitudinal plane. Placed on
toeboard -~ rearmost point of
heel on floorpan as close as
possible to intersection of
toeboard and floorpan.

LEFT FOOT

Placed on towboard --
rearmost point of heel on
floorpan as close as
possible to intersection
of toeboard and floorpan.
Centerline falls in
vertical longitudinal
plane.

Centerline falls in vertical
longitudinal plane. Placed on
toeboard -~ rearmost point of
heel on floorpan as close as
possible to intersection of
toeboard and floorpan,
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SUBJECT VEHICLE
DUMMY IN-VEHICLE POSITION

RECORDING SHEET

VEHICLE NHTSA NO. R &D MFR. /MAKE/MODEL: Dodge Omni
SEAT TYPE:  Bench ADJUSTER TYPE: ¥ Manual
¥_Bucket Power

Split Bench
TECHNICIANS:

BUCKET SEAT BACK TYPE: Fixed 1. D. LeVally

x_Adjustable Reclining

2. B. Miller

POSITIONING DATE: 12/18/84

3.
AMBIENT TEMP.: 70° F. TIME: 6:30 4.
DRIVER DUMMY # 43 TYPE HIII PASSENGER DUMMY # 826 TYPE P572
Pelvis Angle 21 © Pelvis Angle DNA** ©O
Head _20 3/4" Head 20 1/4"
Target 15 ° Target 5 °
Knee_26 3/16" ’ Knee 26 5/16"
Joint98  ° Joint 95 °
" // / 1
Approx._8 1/4 ‘§§ Approx. _11 1/2
"H" 4 o SRS H
Point 125 ° E;; (T ES N Point 113 °
AN &/
FORE J FORE RCAFT
MIDPOINT MIDPOINT
OVERALL 49 1/4"
37 1/4" >
DNA ~
12 9/16" =

Door Glass
Height#*
9 3/4"

Door Glass "
Height 9 3/4"—

Lateral Bar

Adjustable 1
Pointer

- 21N Ay

[___ JCENTER OR PASS.

Left Right

Front  Driver Center Passenger Front

Door Dummy # Dummy # Dummy # Door
43 826

* Door glass height is equal on the right and left side of vehicle.
*% Pelvis angle recorded only on Hybrid III test dummies.
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PARTNER VEHICLE
DUMMY IN-VEHICLL POSITION
RECORDING SHEET

VEHICLE NHTSA NO. R &D MFR. /MAKE/MODEL: Dodge Omni

SEAT TYPE: Bench ADJUSTER TYPE: X Manual
_X_Bucket Power
___Split Bench -
TECHNICIANS :

Fixed
X_Adjustable Reclining

BUCKET SEAT BACK TYPE: 1. N. Echeverria

2. R. Benavides

POSITIONING DATE: 12/18/84

3. J. Clarridge
40

AMBIENT TEMP.: 70° F. TIME: 7:00

DRIVER DUMMY # AQ9 TYPE P572 PASSENGER DUMMY # 45 TYPE. HIII
Pelvis Angle DNA*%* O Pelvis Angle 21 o

Head 21 1/2" Head 20 13716

Target 8§ ° < ' Target 18 °
Knee_25 5/16" PR Knee 26 1/2"
Joint 100 ° 2NN Joint 96 °
Y > : 28
!V
Approx.__ 8" \jj Approx. 9 5/8"
I'H" L Eé D L - "H"
Point 125° RN /// o 530 Point 133 °
N
FORE _# {4 AFT FORE 4 Z X_AFT
MIDPOINT MIDPOINT
OVERALJL, Np##®* .
37 1/4" =
DNA n -
12 1/4" s
N
Door Glass_,, §§ Door Glass
Height* 1 Height*
NA:’:;‘:)‘:

Lateral Bar

Adjustable A SN R

Pointer S NN NN
Left CENTER OR Pass. L____J J|J| right
Front Driver Center Passenger Front
Door D%REV# Dummy # D?ﬂ?y# Door

* Door glass height is equal on the right and left side of vehicle.
*% Pelvis angle taken only on Hybrid III test dummies.

#%* Passenger door glass broken.
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SUBJECT VEHICLE
DUMMY IN-VEHICLE POSITION RECORDING SHEET

DRIVER PASSENGER
43 826
HH 10 3/8 13 9/16
HW 15 7/16 17 3/4
CD 18 13/16 25 1/8
s 15 3/8 DNA
KDL 6 5/8 6 5/8
KDR 6 7/16 6 1/8
DRIVER PASSENGER
43 826
HR 7 3/4 6 1/4
HS 9 8 5/8
AD 3 15/16 3 9/16
HD 7 3/8 ~611/16
HZ 4 1/4 3 1/4

ALL MEASUREMENTS IN INCHES
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PARTNER VEHICLE
DUMMY IN-VEHICLE POSITION RECORDING SHEET

DRIVER PASSENGER
A09 45
HH
11 7/8 9 1/4
H 15 7/8 14 7/16
CD
20 15/16 22 11/16
CS
18 5/8 DNA
KDL
7 9/16 6 1/4
KDR
7 1/2 5 7/16
DRIVER PASSENGER
AQ9 45
HR
6 5/8 7 1/8
HS
8 13/16 NA%
AD
4 3/16 3 5/8
HD
8 1/8 6 1/2
HZ
2 3 5/8

ALL MEASUREMENTS IN INCHES

*Passenger side window broken.




SUBJECT VEHICLE ACCELEROMETER LOCATIONS AND DATA SUMMARY

POSITIVE NEGATIVE
DIRECTION*¥*% DIRECTIONX*%#
MAX TIME MAX TIME

NO. LOCATION X¥* y#* YA (g) (msec) (g) (msec)
1 FORWARD

FRAME RAIL 152.6 -19.8 19.3

(LONGITUDINAL) 94,71 92.00 143.52 18.38
2 FRONT FRAME

CROSSMEMBER 127 .4 0.0 4.9

(LONGITUDINAL) 8.22 50.00 93.23 43.00
3 BRAKE CALIPER;

FRONT RIGHT 137.4 -25.8 8.7

(LONGITUDINAL) 23.81 66.63 77.35 52.25
4 ENGINE

BOTTOM 139.9 0.0 6.2

(LONGITUDINAL) 54.43 44,38 105.35 35.25
5 ENGINE BLOCK

TOP 143.9 2.4 31.3

(LONGITUDINAL) 17.03 77.13 78.11 44,25
6 STEERING

COLUMN; LOWER 121.3 4.3 21.5

(A-P AXIS) 11.99 68.13 96.21 43,13
7 STEERING WHEEL

HUB 103.3 13.1 31.8

(A-P AXIS) 14,21 68.13 67.29 43,13

(I-S AXIS) 33.82 84 .00 63.21 59 .25
3 STEERING COLUMN

DISPLACEMENT

(A-P AXIS) — - - -0
9 DASH

PANEL 106.3 0.0 32.0

(LONGITUDINAL) . 41.90 66.00 81.95 52.38

(VERTICAL) 70.99  75.13 -— —
10 PITCH RATE 109.5 0.0 15.5

GYRO 673.97 60.63 124 .14 40.88
11 B-PILLAR

SILL - LEFT 74.8 23.7 1.0

(LONGITUDINAL) AV = 32.4 mph @ 114,13 msec 1.74 123.13 33.19 60.25

(VERTICAL) 22.15 57 .88 20.83 19.25
12 B-PILLAR

SILL -~ RIGHT 74,5 -23.6 11.3

(LONGITUDINAL) AV = 34.5 mph @ 123.78 msec 4,06 157.25 35.43 45.13
13 REAR SEAT LEFT

CROSSMEMBER 58.6 24.3 .1

(LONGITUDINAL)P#¥ Ay = 32,1 mph @ 115.20 msec 1.48 121.88 32.91 60.38

(VERTICAL) 10.93 68 .88 6.39 29.25
14 REAR SEAT LEFT

CROSSMEMBER 55.3 24 .1 14.0

(LONGITUDINAL)R¥¥ 1.26 122.38 32.63 60.38
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SUBJECT VEHICLE ACCELEROMETER LOCATIONS AND DATA SUMMARY CONTD

POSITIVE NEGATIVE
DIRECTION*#*# DIRECTION**#*
MAX TIME MAX TIME
NO, LOCATION X% Y#* 1% (g) (msec) (g) (msec)
15 REAR SEAT RIGHT
CROSSMEMBER 58.6 -24.6 14.0
(LONGITUDINAL)P** A vV = 33.9 mph € 111.40 msec 2.93 158.00 31.84 45.00
16 REAR SEAT RIGHT
CROSSMEMBER 54,8 =24.3 14.8
(LONGITUDINAL)R¥#* 2.65 154,63 31.77 45 .25
17 REAR AXLE
CENTERLINE 42.5 0.0 6.1
(LONGITUDINAL) 15.03 122.88 95.10 50.38

¥ REFERENCE:
Z - GROUND LEVEL (+ UP)

%% (P) = PRIMARY SENSOR, (R) = REDUNDANT SENSOR

¥%% POSITIVE DIRECTION LONGITUDINAL: FORWARD
LATERAL: LEFTWARD

VERTICAL: UPWARD
NEGATIVE DIRECTION LONGITUDINAL: REARWARD
LATERAL: RIGHTWARD
VERTICAL: DOWNWARD

ALL MEASUREMENTS OF ACCELEROMETER LOCATIONS IN INCHES.
@ There was no instrumentation at this location,

Y See TEST ANOMALIES

X - REAR BUMPER (+ FORWARD), Y - VEHICLE CENTERLINE (+ TO LEFT),



PARTNER VEHICLE ACCELEROMETER LOCATIONS AND DATA SUMMARY

POSITIVE NEGATIVE
DIRECTION*¥** DIRECTION¥#%*
MAX TIME MAX TIME

NO. LOCATION X#* Y* YA (g) (msec) (g) (msec)
1 FORWARD

FRAME RAIL 150.6 19.5 20.0

(LONGITUDINAL) 32.94 24,50 87 .69 14,63
2 FRONT FRAME

CROSSMEMBER 127.4  -0.6 4.8

(LONGITUDINAL) _— —_Y - —
3 BRAKE CALIPER;

FRONT RIGHT 133.8 25.5 8.8

(LONGITUDINAL) 50.94 61.00 158.89 88.88
4 ENGINE

BOTTOM 139.8 4.3 5.8

(LONGITUDINAL) —— ——— Y — ——-Y
5 ENGINE BLOCK

TOP 138.9 1.5 31.3

{LONGITUDINAL) 10.15 68.63 106.13 42.25
6 STEERING

COLUMN; LOWER 116.3 -14.0 21.1

(A-P AXIS) 15.96 145,63 54.53 55.75
T STEERING WHEEL

HUB 101.4 13.0 32.5

(A-P AXIS) 19,04 86.63 55.65 56.00

(I-S AXIS) 22.04 44,25 53.02 61.38
8 STEERING COLUMN

DISPLACEMENT

(A-P AXIS) - — — ——-0
9 DASH

PANEL 106.6 -0.5 33.5

(LONGITUDINAL) 71.05 118.13 94,92 124.63

(VERTICAL) 88.89 119.69 97.28 114.00
10 PITCH RATE 109.3 0.0 16.0

GYRO —_— -y —— -—T
11 B=-PILLAR

SILL « LEFT 73.6 -23.4 9.4

(LONGITUDINAL) AV 34.1 mph € 110.13 msec 1.65 120.00 38.03 43,88

(VERTICAL) 15.39 76.75 9.01 8.13
12 B-~PILLAR

SILL - RIGHT T4.1 23.5 9.1

(LONGITUDINAL) AV 34.6 mph @ 122.65 msec 2.73 128.00 29.80 60.75
13 REAR SEAT LEFT

CROSSMEMBER 59.6 -22.8 15.0

(LONGITUDINAL)P#* Ay 33.4 mph @ 112.65 msec 2.16 121.00 33.10 43,13

(VERTICAL) 11.29 57.75 5.84 44,13
14 REAR SEAT LEFT

CROSSMEMBER 55.8 -22.6 15.0

(LONGITUDINAL)R¥*# 1.69 119.88 31.23 43.13
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PARTNER VEHICLE ACCELEROMETER LOCATIONS AND DATA SUMMARY CONTD

POSITIVE NEGATIVE
DIRECTION*#*# DIRECTION¥**#
MAX TIME MAX TIME
NO. LOCATION X* Y* ¥ (g) (msec) (g) (msec)
15 REAR SEAT RIGHT
CROSSMEMBER 59.3 22.9 13.9
(LONGITUDINAL)P¥*¥ AV = 35.8 mph € 112.68 msec 2.36 150.75 30.91 61.13
16 REAR SEAT RIGHT
CROSSMEMBER 55.5 22.9 .1
(LONGITUDINAL)R** 2.53 144,38  30.81 61.38
17 REAR AXLE
CENTERLINE 42.8 -0.3 5.5
(LONGITUDINAL) 5.98 2.13 88.53 49.00
¥ REFERENCE: X - REAR BUMPER (+ FORWARD), Y - VEHICLE CENTERLINE (+ TO LEFT),

Z - GROUND LEVEL (+ UP)
¥% (P) = PRIMARY SENSOR, (R)

¥%%¥ POSITIVE DIRECTION LONGITUDINAL:
LATERAL:
VERTICAL:
LONGITUDINAL:
LATERAL:
VERTICAL:

NEGATIVE DIRECTION

= REDUNDANT SENSOR

FORWARD
LEFTWARD
UPWARD
REARWARD
RIGHTWARD
DOWNWARD

ALL MEASUREMENTS OF ACCELEROMETER LOCATIONS IN INCHES,

Y See TEST ANOMALIES

@ There was no instrumentation at this location,
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VEHICLE ACCELEROMETER LOCATIONS

| 2 C—o
} 151|116 !
l
- +—9 10} - — 17 - X
(X) + LONGITUDINAL
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. Z 3102 1 (Y)+ LATERAL
l
! I ) B

/ 2
?_________ T 3 7
T 6
, /\ (Y) + VERTICAL
I_]—L \ 10] My i
2 34 — 120 1 151 16

(X) + LONGITUDINAL
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A

SUBJECT VEHICLE

re—— L/2

y
A

Y

L/2 —=

]

Cé

.

- - Y

NOTE: C1 through C6 are spaced equally apart

All measurements in inches

VEHICLE Dodge Omni

PRE-TEST POST-TEST CRUSH
L 55 11/16 L 53 1/8 L 2 9/16
€1 18 5/8 Ci 26 13/16 " 8 3/16
c2 17 5/8 c2 32 5/8 €2 15
C3 17 1/4 C3 36 3/4 €3 19 1/2
cq 17 1/8 C4 36 3/4 C4 19 5/8
c5 17 3/4 c5 36 1/4 C5 18 1/2
C6 18 5/8 C6 39 13/16 C6 21 3/16
D O D 0 D 0

Reference point is 15 feet forward of rear bumper.
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PARTNER VEHICLE

e L /2

L

X

f )

R

C2 c3 |
v 4
"

A4

L2 ——

RN
i J\

|

c6

L

- Y

NOTE: Cl through C6 are spaced equally apart

All measurements in inches

VEHICLE Dodge Omni

PRE-TEST POST-TEST CRUSH
L 52 5/8 L 51 7/8 L 3/4
C1 6 1/4 Cl 18 1/8 1 11 7/8
c2 51/8 C2 26 11/16 c2 21 9/16
C3 4 3/4 C3 28 5/8 C3 23 7/8
C4 4 11/16 o] 27 1/2 Cc4 22 13/16
c5 5 1/8 c5 26 1/2 c5 21 3/8
Ce 6 1/8 C6 28 13/16 ce6 22 11/16
D 0 D 0 D 0

Reference point is 14 feet forward
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PRE~-TEST AND POST-TEST MEASUREMENT POINTS

Rear Datum Reference

Engine Block ;
Dimension Ll

o To Edge of Door
(Even Number For
Right Side and
0dd Number for
Left Side)

To Trailing Edge
‘Behind Door
(Right/Left Side)

To Leading Edge
In Front Of Door
(Right/Left Side)

19,20 (Right/Left Side) )

To
Headlinen_q\\\\ﬁs_;
y
Ctr. Of 718
Steering
Column-—*»—i
Y17
To 'A' Post
=
Rear Datum
Reference
X12,13 At Center
227 4,15 o Bottom Of Of Rear
'A' Post (Right/ Bumper
Xl6 Left Side)

To Steering Column
To Firewall (Right/Left Side)
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[ MEASUREMENT POINTS CONTD.

PRE-TEST AND POST-TES

222-23 Z224-25

— X28 ot

—_ -+ — — |v29

) r
P —
- X31 o .
et X30 S
X33
— -
- X32 -t
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HIGH SPEED CAMERA INFORMATION

CAMERA NO. X Y ¥ %
L 0 AL 31
2 yren -2y 32"
3 -12'5" ~ T4y pun
5 —4rpn 2y ! 32"
7 0 uye ysn
8 SR 2412 72"
10 -15'g" 32! 7
12 yrsn ~24 tyn 5"
13 0 0 18"
14 27" 0 -1212"

*Reference

+X = Forward with respect to the subject vehicle impact point.
+Y = Rightward from intended vehicle centerlines.
+Z = Upward from ground level
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CAMERA POSITION DIAGRAM

REMOTE TRACK

— A

PARTNER VEHICLE

o} 250 | SUBJECT VERICLE

—— A —
BARRIER TRACK
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TEST ANOMALIES

GENERAL
The two vehicle centerlines, in the 1lateral axis, mismatched by

eight (8) inches.

SUBJECT VEHICLE

There were two instrumentation failures in the driver's head. The

accelerometer in the "X" axis, HEDXG1, had an offset shift during the
test which could be a signal conditioner or accelerometer problem,
HEDZG1, had a cable cut at 75 msec.

The accelerometer in the driver's chest "Y" axis, CSTYG1,
experienced a crushed cable at approximately 75 msec.

The passenger dummy also lost the head "X" and "Z" axis channels;
the X-channel, HEDXG2, had a pinched cable at 77 msec while the cable to
the Z~channel, HEDZG2, was crushed at approximately 109 msec.

Failures occured in the passenger's left femur force transducer at
both 120 and 130 msec.

The cable to the accelerometer on the center of the vehicle's dash

panel in the "Z" axis, DPCZG, was crushed at 105 msec.

PARTNER VEHICLE

The cable to the accelerometer in the driver's head "Z" axis,

HEDZG1, was cut at approximately 70 msec.

The passenger's left and right lateral tibia channels, TBLYMZ2 and
TBRYM2, both exceeded full scale values which were set from
manufacturer's specification for full scale.

Possible cause of failure of the accelerometer on the vehicle's
front frame crossmember, FFCXG, was a pinched cable occuring at 70 msec.

The vehicle's pitch rate gyro, VCGV, also failed due to a crushed
cable.

The cable to the accelerometer mounted on the vehicle's lower engine

block, ENGXG2, was severed at the time of skate release.
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APPENDIX A

PHOTOGRAPHS




Figure A=1,

Figure 4=Z.

PRE-TEST GENERAL OVERALL - VIEW 1

PRE-Teol GENERAL OVERALL = VIEW &
A=




Figure B-3. PRE=TEST GENERAL CLOSEUP

Thar Y o 8
nm“‘ "ﬂ“"

.. ' § rm -‘n. 11
_ .:-':““ Y gﬁ!

Figure A=4, CHASH EVENT PHUTUGRAPH
A=3




Figure A-5. POST-TEST GEMERAL OVERALL - VIEW 1

o -!.“r"x"l'l"t‘_"t:. ':"-""':"\ T 4 '

Figure H-6. UST-TEST GENERAL UVERALL - VIEW 2
A=l




Figure A-7. POST-TEST GEWNERAL CLOSUP

Figure fA=8. PRE=TEST SUBJECT VEHICLE RE&R V1EW
h=5
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Figure A-9. PRE-TEST SUBJECT VEHICLE DRIVER DUMMY — VIEW 1

Figure A=i0. PHRE=TEST SUBJECT VERICLE DALYVEX DUMMY — VIEW 2

A=l




PASSENGER DUMMY - VIEW 1

SUBJECT VEHICLE

PRE-TEST

Figure A=11.

i =t

e el ey

MY — VIkw &

ZhiER LM

VERIGLE PhsS

SUBJdecT

Fhe=lwz]

Frgure A-1&.



Figure A-13. PFRE-TEST SUBJECT VEHICLE PASSENGER DUMMY - VIEW 3

Figure h=14., PUST-TEST SUBJECT VEHLICLE DRIVEH DUMMY — VIEW 1
A=d




Figure A=15., POST-TEST SUBJECT VEHICLE DRIVER DUMMY — VIEW 2
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N
V- g e et B P TS
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Figure A=16. PUST-TEST ESUBJECT VENLCLE DRIVER DUMMY - VIEW 3
A=Y




Figure A-17, POST-TEST SURBJECT VEHICLE DRIVER DUMMY - VIEW 4

N g i =
I =i

Flgure A-TH. POST-IEST SUBJELL VEHICLE PASSEHGoR DUMMY - VIEW 1

A=l




Figure A-19. POST-TEST SUHJECT VEHICLE PASSENGER DUMMY - VIEW 2
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Figure A4-20, PUST-TEST BUBJECT VEHLULE FSSSENGER DUMMY = VIEW 3
=11




Figure &-21, PUOST-TEST SUBJECT VERICLE PASSENGER DUMMY - VIEW 4

Flgurs s-2d. PhE-TEST slodbES) VEHLCLe UNLERBIDY W1LW
A=12




Figure A-23.

POST-TEST SUBJECT VEHICLE UNDERECDY VIEW

PRE-TEST PARTNER VEhLIULE HEAE Vil
h=14




Figure A-25. PRE-TEST PARTNER VEHICLE DRIVER DUMMY = VIEW 1

Figure A=26. FRE=TEST HFARETEEN VEHICLE DEIVER DUMMY = V1IEW =
h=14




Figure A=27.

Fipure h-=24.

FRE=TEST PARTNER VEHICLE DRIVER DUMMY - VIEW 3
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PRE=TEST PARTKHER VEHIULE PASSENGER DUMHY = YIEW 1
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tH DUMMY - VIEW 2

FPRE-TEST PARTNER VEHICLE PASSENG

-24

Figures A
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Figure A--0
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Figure A=31. POST<TEST PARTNER VEHICLE DRIVER LDUMMY - VIEW 2
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Figure A-32, POST-LESLT PARTWNER VEHLCLE DEIVER DLMMY - VIEW 3

h=17%
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Figure A-33. POST-TEST PARTNER VEHICLE DRIVER DUMMY < VIEW 4

Figure A=34. POST-TEST FARThER VEHICLLEL PASSENGER DUMWY — VIEW
h=1H
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Figure A-35, PUST-TEST PARTNER VEAICLE PASSENGER DUMMY - VIEW 2

MY = VIEwW =

POST-TEST PARTNER VEHICLE Pa3LERGER DU

Fipure A=30,
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POST-TEST PARTNER VEHICLE PASEENGER DUMMY - VIEW 4

Figure A-37.
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APPENDIX B

DATA PLOT PRESENTATION

Data plots generated from the crash test data are presented on the

following pages. All data are recorded on magnetic tape for inclusion in

the NHTSA crash test data base system.

SAE J211.
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The data was filtered according to



SUBJECT VEHICLE DATA PLOTS
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APPENDIX C

DUMMY CERTIFICATION

C-1



PRE-TEST CALIBRATION

SUBJECT VEHICLE



PTEHFERATURE |

i1

MUY

I
' PPESK RESULTAMT ALDE

! i z i
PFEAK LATERAL ELERATION | 156 Ay |
; | |
ELERATION CURVE | i |
| VES ! PES |

sy COAPOMEMT MEETS SPECIFICATIGNS
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PTEMPERATURE

I i i !

PRELATIVE HURMIDITY f GE- ! Y ]

| | | !
FIMFATT UELOULITY | L9050 - 19.%0 FFG i '

FEMIMIL LA

DECELERATION

]
!
!
!
|

! { | !

P Inide PEMNDULUM G !

QTR ITAL

;
L CORDYEL RS -

{ i

LD G- s

TIEE T R j
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IRESTSTIVE FORDE 4T 19 HMEED |

! ! |
' DEFLECT {0 2E OMEEL P w FOFH OTHMOHESD  2LEILS g 4
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i
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[

st i

Do

FROEBE

FES

K

FTEMPERATURE

K

RELATIVE AUWHinlTy

VELOQOITY

MEE IMFPaCT FORCE i 100 -~ 1550 LLEG.

FPROBE WEIGHT

ey

ﬁHNICIﬁNM_mxei

TE

T

oy

ey

.
Wl

t i.9 LRI,

COMPONENT HEE

SUFERVIGOR. -

T5 BFECIFICATIONS

4L ﬂ%ﬂ
2/(’ L




YEMPERATIHE |

| i !

PRELATIVE HURIDITY | ian - F0u { D400 &
{ {

PRROBE VELOCITY bos, 233 -

' fl'xrf.

! i i
FPEAR NHEE IMPACT FORCE I LG - 1580 LBES. 1 1844.38 LBS.
| | i
l}FﬁFE WETGHHT i 11.0 LES. I

¢
H
{
1
§
i
i
}
i
i
i
H
i
i
i
{
H
'
¢
H
f
'
'
t
i
1
H
'
.
i
H
[
I
i
i
H
i
i
s
H
1
H
H
i
H
i
H
i
H
i
1
H
1
H
H
i
i
H
H
'
i
H
s

DUMMY COMPOMNENT MEETS sPEDIFICATIONS

l tEL,H:‘JILIHH__._///J.{/!.//'Y{’.ZE‘?..
TEST SUPERUISOR. Xé ,Z
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EXTERNAL DIMEMEIONNS

PAaRT G872 S-DEC-H4 1B 2123

' THANSFUORTATION RESEARS CEMNTER GF OHIO

TEMPERATURE &9. 00 F RELATIVE HUMIDITY 23 00 %
YRTC SRLP3 EDERGLE 72 2W 824 EXT. DIMENSIONS 16

| DESCHRIPTIONM i BRECIFICATION | TEST REBULTS H
l I BN ALDERSON RESEARCH LAB 826 ' H i

Shouvlder Pivolt Height

- =
. - . .. -7
i ' s ]
1 | 3 1
: 1 1 ' - ]
1 1 . s L t . 1

Hip Pivot Height 3.9 IN (ref.) 3.9 INS
l i Hip Pivot From Backline V4.8 IN (ref. )! 4.8 INS :
] c ey
i Knee Pivot From Backline P 2001 - 20 7IN 20. 6 ING i
T T
. i Rear of Head From Backline H 1.7 IN (ref} | 1.7 INS :
. i Chest Depth T 9.1 - 9. 61N 2.4 INS '
l i Shoulder Width i 17.8 - 1i8. 41 ; 18.0 INS i
P
l i Chest Circumference Over Nipples | 3£.8 - 40. 0IN | 37.6 INS ;

HWaist Circumference at Min. Girth

1
1
i Knee Pivot From Floow 1.3 — 19, 91In 19 & Ik .

pUMMY MEETS SPECIFICATIONS

TECHNICTAN _ ‘%/__ A
re8T suPERVIZOR L K ,,ZA

o e LT T ST ——— R,




'.’ ’- n - -

TRAMSEURTAT UM SRSUANS s CENTER (7 (460

Aphiirinal. COMPRE=-=10N TELT

FAaRT 97 H-DEC-2A 0 s E8 30

TEMFERATURE 70, 00 17 HELATIVE AUMIDITY 23 o0 7%
VRTC SRLYB ABRELL & B72 BN OGS ABDOM TOMPR AL 164
: TEST CORRIDORS d d
H DISPLACEMENT i FORCE POTEST RESULTS i
o e ey
: G iIN ; 10 LBS ' i0 LB :
: e ;
: 23 IN i 10,00 ~ 23,25 LBS | 20. 07 LBE :
H 1. 00 1IN 7 50.00 - 63 00 LBE | 538. 44 LBS i
i T —-?~~‘—‘~~~_~~~.~-~“~T ———————————— i
i 1.30 1IN i 73.00 - dgB. 00 LBS ! 78. 51 LBE i
] 1 ¥ 1]

DUMMY MEETS SPECIFICATIONS

TECHNICIAN. s
L 2o plan

TEST SUPERVISOR &

Cc-11
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VoForpdulum weloct vy ! |

Aaximum Rotetion Ansle
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{
|
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H
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[ e o -
- 240 RV = A0 mE. < M e

43 200 G0 Polo ms. man

=
}

Aved.e G level T2 - T3 ! 20 - 24 4

sy (EETE

MR

C-14



St RS LY GRd

Py

TEirelatiel A1 F

WhTD bRiys

¢

i S

5T FARANETER

!
!
FEAK RESZISTIVE FORCE I 1+450

iz L

IOLOM SFEED TEST
SECIFICATION

FEMTULUM VELOGCZTITY PoLlE 8é-14.44 FT

TEVE HUATDETY
Ll S e S P HORSS

! }
i !
SEECH 14.14 FTY/SEC !

.

FEAR DEFLECTION boledl INCHES MaX

FOUMDS

f
i
INTEREMAL HYETERESILS I S04 -

—— el e —m — e — B

g
SN b

¥ DUMMY DOEER NOT MEET SPECIFICATIONMNE

TECHHIGIAN. ..
TEST GURFERVIE

C-15

i |
! |
¢ | .82 INCHES |
i |

} ]
MAX .| 1333, FOUNDE ]
} !

i ]

i 4T, 0% b i



e mm e
i .

CRFARARETER

FEMDLLUS VELOCTTY

FEAK DEFLECTION P17 THOHES Hax. ] 133 [RCHES !

bo FOUNDES MAX 2116, POUNDE

FEAK RESISTIVE FORCE !
! ! !
I ! i
INTERNAL HYSTERESILE boagn - 0% ! Gl .8% !

e e e e o e e ] em e e

Uty AEETSE GPECIFICATIONE

FECHNIDIAN. ..

FEST SURERVILGORN .



TEMPERATURE 71 ¥ RELSTIVE RUATOOTY 13
FOLGEHT
Wi T

sl d BED R HES RORENER DNF D66 La

—_—

i anlllh |

i

s
!
i
i
s
H
H
EH
1
i
i
t
i
i
H
i
H
1
i
H
i
IH
i
5
i
n
H
i
1
§
1
i
4

FROBE VELOCTTY !

H
!
'
'
H
H
3
H
i
i
)
i
§
i
§
i
!
f
1
H
s
H
H
{
i
1
i
H
H
H
i
i
i
i
§
'
i
H
§
i
H
i
i
H
i
H
f
¢
!
H
i
i
i
i
:
{
i
i
i
i
t
H
f
§
i
H
i
i

!
I PEAK ®EMEEL ITReACT FORCE bo1aan ~ 2500 LBS. i 1914642 LES,

DURATIOM AROVE 10GO LBS. | F=l.7 MG, i 1.83 MS,

DUMHY HEETS SPECIFICATIOMS

|ELHNJ|[HN~*m_kaj{ e
TEST GUPERVISIR. 4{7 e

R S BEUeFG U



e eeveenaem e e s

| TERT FaRadETER OBPECIFICATION I
| !

| i

I FROBE VELOCITY s BE -

! ' '
I FEAK KNEE IMFACT FORCE I i85 - 2500 LES. |
| ! ‘
! ; !
I DURATION AROVE 14000 LES. | =17 MEB. l

DUMHY MEETS SPECIFICATIONMS

fCLHlJ!CJAN_.,._.M/%ﬁ VIS A
TEST SUFERVIGOR... ZD &

NOTE: This test performed with a new left knee skin insthlled.

Cc-18




PRE-TEST CALIBRATION

PARTNER VEHICLE

C-19



l TRAMSFORTATION RESCARG Y SEMNTER OF (8410
EXTERMAL DIMEMTIINS
l FART D72 G~-DREC~-gdd D1y 22
I TEMPERATURE &% 00 F RELATIVE HUMIDITY 238 o0 %
VRTC SRLYB ERA0R0E 572 S ADD EXT. DIMENSIONG 08
' DESCRIPTION VSPECIFICATION | TEST RESULTS H
I i SN ALDERSON REBEARCH LLAB A% ! ' :
P
{ Sitting Height i 35. & ~ 33.8iIn 3%, 6 INwm :
l i c c '
i Shoulder Pivut Height P 21.8 ~ 22.41IN 22. 3 ING i
VT :
t Hip Pivot Height v 3% IN (ref )i 3. 9 INE H
R . C :
i Hip Pivot From Backline i 4.8 IN (ref. )i 4.8 INS i
I : ] s ;
{ Knepe Pivot From Backline i 20,1 - 20 7IN ! 20. 5 INS }
c o i- ) V H
I ! Rear of Head From Backline i 1.7 IN (ref) | 1.7 INS }
{ H ) i :
l { Chest Depth %Y - 961N | ¥ 4 INS H
C e .
l i Shoulder Width P 17.8 ~ 18, 41N | 17. 9 INS !

]
I kaist Circumference a3t Min., Girthi 31.4 — 32 &IN 32,0 INS

i Hip Width V14,0 - 13 41IN 3 15,2 INS

¥ 1 ) 1
1 + L} 13
{ Knee Piveot From Fleor V1.8 - 19 FIN | 19,5 TH: :

DUMMY MEETS SPECIFICATIONS

TEST SUPERVS c;mj(cfi_zg L )
c
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A4.000
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i 40 ey ] -

i ] ]
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| MET RETUREN AMGILE | 12 DEG i Bl
| i {
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TRANSPORTATITN SRR CEMIER 3= G110

AHDOM WAL COMP RSSO0 TELT

PART ST E-DEL-Ed 1 05 3

TEMPERATURE  71.00 F RELATIVE HUMIDITY 21 OO %

VRTC SRLE  ABADTOE 572 3N ADT ABDOM COMPR CAL OF

: TEST CORRIDORS : |
{ DISPLACEMENT ; FORCE : TEST RESULTS :
c T T,
! O IN. : i0 LBS ; 10 LBS ;
o ey
: 25 IN { 10,00 - 23.25 LBS ! 18. 88 LBS !
P
: i.00 IN ! 50,00 - &3.00 LBS | 61. 32 LBS !
P
; 1.30 IN ! 73.00 -~ B8 00 LBS ! 87 OB LBS !
: ! i :

DUMMY MEETS SPECIFICATIONS

TECHNICIAN___ F7 4

TEST SUPERVISOR L& Lo S

c-22
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'SULTnNi ﬁF

ERaTIONI
[ | }
FTIME AEOVE 100 G LEVEL f D.% - 1.5 ME i

| i i
IPESaK LAaTERAL ACCELERATION 14 G MAX ! -4.463 @

! | i

P18 ACCELERATION CURVE f |
PUNIMODALT i | TES

ouMEyY MEETS SFECIFICATIONME

TEEHHI&IQH.W”W /iigléﬁ/;zfz;j”-_ij:Www

TEST SUFERVISOR
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1
H

FEARK DEFLECTION i.1 INCHES Max. ! D74 THOHES i
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Polealii,

IHTERHAL HYSTERESIS
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i
t
H
i
&
i
5
1
H
i
s
1
‘

DURHY MEETS SPECIFICATIONS
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FROBE MELOGDITY

| PEAK BMEE IHPADT FORCE

|
| f f
PO DURATION AROVE 1000 LEBES. | F=le? MY !

DMy HEETS SPECIFICATIONG

TECHHICTAN . oo // 2.
CGT GURERVTS0R. %
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i THIRATION ARQVE 1000

DUMMY MEETS SPECIFICATIONS

NN

TEOHHICT &M o ///Z o
i 51 |{‘ ERUISOR .. % &£

NOTE: This test performed with a new knee casting installed.
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RIEELATIVE RUMIDITY i 10E - FCHE | 24 .00 %

PREAR RESULTANT ACCELERsSTIONI
| i
LATERAL ADCELERATION | 19 4 #HAax |

' l I
11 ACCELERATION CURVE f I
TUNIMODALT ! TEE

OUERY COMPOMNENT MEETS SFECIFICATIONSG

TECHNICIAN_ ..
TEST SURERVES
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TEMFERATURE ! Sd o TR e e
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PRELATIVE HUHIDITY

I AL 00 A !
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FRPROBE VELDDITY

i
FEAK KMEE INMPACT FORCE ! TOG4 -~ 1840 LEE,

A3}
s
bt
g
]
.
xxd
i
s

FROBE WELGHY I 11.¢ LES. i

DUMEY CORMPOMENT MEETE SFECIFICATIONS

TERHNTOT AN L2 tase
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POST-TEST CALIBRATION

SUBJECT VEHICLE
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C

AN

Dorinyed
Auter sbin on entire duemy (pateny ripe, rte, D
Hood — Gashes, rips, rencrad fpper acce s chey

Heek - hroken or cracks in rabler

Spine - broken or crceis in rubber

Ribs - check all ribs for danare (bent or broken),

i

damping material soparation,

Rourns Pot. - olectrienl discontinuity

Accelarometer Leads - torn cobles

Accelerometer Hountings (Hend, Thorax, Pelvis) - chenk
IS ' 1]

for sccure mnounting

A

Tf upon visual examination, damage is apparent in any of these areas,

YRTC

representative is to bhe consulted for a decision on repair

replacement. of parts,

Repair or Replacement Approved DNy:

Signature Nate

cemments on repair or replacement of parts:

PN o¥ - (v N

THC Personnal

Checked \By s

- P /ff 2/ Vg S
\/\\!w‘g (b 26 re Ky
A

Cionature ! M L-Le !

YRTS Personnel

Checked andt Approved for Testing BY: .
cenature ) Dol

C-37
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Thopbadion o e D0 BE S G RCH CEH TR T
e v FERT

Haiblik i 011

VRTC SRL9# 4ECOHU HY S SNAS/HEA

i TEEY FARAMETER

I SPECTFICATION
]

I TEMFERATURE I &6 - 78 DEGREES
|

\

I
IRELATIVE HUMIDITY | 10% - 70% !
] : |
FPEAK RESULTANT ACCELERATION! 225 - 275 6 b2
! i i
IFEAN LATERAL ACCELERATION 19 G MAX {

I [

118 ACCELERATION CURVE i ]
PUNIMODAL? j

DUMMY COMFONENT MEETS SPECIFICATIONMS

ey
TECHNIC.’[NL...{z.i.\..,[;j.éi."_{zli-’lm.A.‘ e

3
TEST SUF-ER'JISUR...\4_4‘.../4{45-?}.”,.._...__._.___.,___,“_.,

1t

7¢.00 DEGREES |

22,00

A

43,05

=275

% ¢



PRAMSP LR TATTON SESEARCH TRENYER G O
PEC LR TQN TES
HytRyp 177
AOAYTS NECK TRANSOUDFR g oare
GRTM GRLSR ARCENF L e GNAZ CALS HECK FLEXTON o1

{ TEST FARAMETER ECIFICATION TEST RESULY

!
|
i
1 AR .00 DEGREES !

&& -~ 78 DEGREED
| I
IRELATIVE HUMIDITY i 10% - 70% ! 24.00 X%

1
i
!
!

I TEMFERATURE

)

|

! {
f

{

i ! !
IMFPACT VELOCITY | 22,53 -~ 22,97 FPSI 22.B6 FFE

I P10 WS I 22,50 - 27,30 6 1 25.78 6

| FENDULUM e et o e e e b e e

! |20 & | 17.40 ~ 22.606 6 | 19.17 6 i
| DECELERATION et e e 2 e
] P30 M8 1 12,90 - 18,50 & | 16.24 6 !

IGECELERATION-TIME CURVE i ! !
FNECAY TIME TO 3 G i X4 -~ 46 M8 | 42,63 MS [

I I FLANE I MAX I 47 - 79 DEGREES | 71.96 DREGREES !
T et e o
| ROTATION I TIME | T4 - &4 MS I 60,463 MS i

I iorHax P70 - 90 FT.LES | 71.82 FT.LRBS !
| MOMENT ABOUT o e e e e e e s e o e b o e
] I OTIME 4& ~ S& MS ! 55,75 MG i
| OCCTEITAL e e 2ot e o o e et 27 e e
| P j—72,27-14,0 FTWLEY | -14.34 FTLLES i
i CUONDYLES e e e e e e e e e e e e a2 o i o a  n e s s e o
I 14,75 M5

PooTLME i 1% - 1& HS
CURVE ] |
108 - tle HE i 120,00 M5 k4 i

[ROTATION ANGLE-TIME
IDECAY TIME TO ZERD !
IFOQSITIVE MOMENT- T IHE VCURVE | i
IRECAY (IME TO ZERD ]

Mk TEST DOFS HOT MEEYT SPECIFLCATLIONS &%

i [;;:[;;HN,Im:msm,..//,Z.ngé:f.ZZ/.:n e
~) 7 )
TEGT SUFERVISOR. K,.c(,’. fz/,/% e



Frlataf ORTATION

(RN

GFTS HECH TR SIUEoE

PRI RRLYY 4R GHEL

TEST ¥

A%rﬁlll.

TEMFERATURE
i }
|RELATIVE HUNIRITY |
( :
VIMFACT VELOCITY !
t I 10 HS |
FENDULUHM e
I 20 MS |

I 3¢ M3 |

|
|
| DECELERATIONM
]

lMﬁX]ﬁUﬁ PEND[L”H 3 |

lDLCELEFﬁTION~fIhE CURY !
Ry

} It FLANE i

{  ROTATION ! lME !

Max |

! |
i HMOMENT AROUT
| I

| e

TIME
OCCTIFITAL S

i CONRYLES : e
| ' T [vh |
TROTATION ANGLE-TINE }L”E i
IﬂprY TTﬁE TGO ZLERAG I
ih[ﬂé]IUE MOMENT -TIME CURNE
INECAY TIME 70 ZERD |

PUMMY COMPOMENRT MEETS SPLCIF

FECHHTU DA

: KL L
TR SUET RV SR

ECAY TIHE 10 a B i

IR

FESEARLH
PatiMaiin TEST

MYesLGo gl
HY A

SIECTFI!ATIDN

78

[EGREEC

bb =

H
!

7Q%

LO%

19050 - 19090 FF.S

17,20 - 21.20 G

4,00 - 19000 G

11.00 -

16,00 G

7% - 82 MG

L7475

FT.L

Me

11.75 -

1o - 18

F7TLEBE

£9 - 77 M8

147 ™S

191 -

144 M6

12¢ -

ICATIONS

2 ,n,/'rz’
__.// b L L U057 AR

CREHYLEOL

SH43

wouHTa

A= daH-RL LEL

CALS HECK EXTEN.

71,00 PLGnFEC

24,00 %

| 19.%1 FFB

I 21.19 6

| 18,03 G

| 15.99 G

13 ™8

B lu.h” FT,LRS

i 16.13 Me

LES

! 78.

b -80.74 FT.

i 74.25 Me

I
! 166,50 HEG

!
| 142,90 MG



TRAMSEORTAT IO KEST kU GENTER o i i

VOGRS Tebniir TRST

+

HYERRIG LY FedaN-En N

VRTC SRLYS 4ICETHL HY2A B0 Cat ol He G0 THORAK o

| | i

f I HIGK SPELD ff&T !

‘ I e vt ot e et h i ea o |

| TEST FARAMETER l SFE F‘LATION | TEGT RESULTS

i ! |

JTEMFERATUR | L4 - 78 DEGREE | ¢ DEGREES

IRELATIVE HUMIDITY { 10% - 70% i 29,00 %
! { |

! ! !
FRENDUILUM VELOCITY i 21.7@-22,22 FT/58C) 22,22 FT/8EC
i ! ]

l ! !
IDEFLECTION AT 25 MSEC I 2,91 - 2.75 INCHESH 2.704 INCHES
( ! !

f ! l

IRESISTIVE FORCE AT 19 MSEC | 1186 - 1299 FOUNDSI 1141.,8 FOUNDS #

xk% TEST DOES NGT MEET SFECIFICATIONS k%X
TECHNICIAN. _Kz..ﬁ.e_/.;zzém e
J -
TEST SUF'ER‘JISUR-%S:[J_.MZé/-;—‘m.._._..__....-,_N...-._..-..__,



N Sl =N N B Em EE e

P AT D RS A AR A B S NI S S ST A P TR TR DS T £ IR S S S NS E BN

Tt

N B

LEFT  KNEE
URTE SRLPE

(b
l"l

ol il

I ]
I TEST FHFHMETER I QPFCT

ITEMFERATURE b 488 - 78 ﬂEGRLE‘ ! PO 00

!
TTCATION !
]

Yhoa

P RN L R

! !
IRELATIVE HUMIDITY | 10

{ i
llRUbE QEL'PTTY b&,83

] i

IPEAR KNEE IMBACT FORCE boo1oa6 -
! !

{FROBE WEIGHT 11,90

DUMMY COMPOMENT HEETS SFECIFICATTONS
']'EICHNICIML,_..../{/,. e T

TEET SUPERVISOR.. . .§ C? Zfé///

Cc-42

- F0% !

DEGREES

P& FT/RECH G966 FT/50K

{
1560 LEG.I 12661

KRS I



RIGHT KNEE
YRTC SRL?E A3CTRKT

|
| TEST PARAGMETER

it

]

| TEMFERATURE

!

IRELATIVE HUMIDITY

!

IFROBE VELOGCITY

I
iFEAR
|
{FROBE WEIGHT

KNEE IMFACT FORCE

DUMMY COMPONENT MEETS

ML TR e

Hobfihoo il

i &6 - 78

i 10%

|
1 &4.82 - &

|

! 13060 -
|

J 1.0 L

GRFECIFICATLONS

HYE SHAE

DBEGREES |

]
704 1

I

G4 FT/8ECH
f

LES. |

f

BG. I

1980

TECHNICIANW,HZZQQhéiﬁa,W: N

TEST SUPERUISUngézi

C-43

e

B, RMEE LAl E gal D
TEST RESULTE

76,90 DEGREES

25,00 X

A

4,50 FT/SEC

1482.43 LES,
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AL Fiomayred
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i

4

Hununy e e Lheeh oyt

gﬁﬁfﬁf

Outer ote. s

skin on entire dummy (oston oripe,

Nosd = Gaghes, rips, reneral cgproer acee s cte,

oracks ia oprahhor

Hornk ~- broken or

Spine - broken or croeis in rubber

Ribs - chock a1l ribs for damge (hent or broken),

damping material separation,

Pourns Paot. - eleatrienl discontinuity

fccelerometer Leads - torn cables

Accelerometer Mountings (Hend, Thorax, Pelvis) - cheal

for sccure rounting

is apparent in any of these aress,

Tf upon visual examinntion, damape

(

YRTC representative is to be conrulted for A

replacement of parts.

Rapair or Replacement Approved Ty:

decisinn on

Signature Date

Commionts on repair or replacement of paris:

(Al @i

Mot goihs faled Calihiahon arel cuca

o tgolac el

«

Q’//A/C?W'/;'l/fl !,OL‘;i‘/‘—%'c:j )“ (‘//) 2 /SC -~

[

Tt Personnel

Thecled By:

/i
R

;LA;_ 2 e

o i

Jivnatare © ote

VRTE Dersonnel

Chenkes and Appreved for Tosting BY
Dat s

Tpnature

C-44
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EXTERMAL DIMENSTIONS
FART 572 -HNEC-84 08:54124

TEMFERATURE 71.00 F RELATIVE HUMIDITY 28.00 X%

I TRANSEORTATIUN RESEARCH CENTER OF OHIO
I VRTC SRL?S ENB2417 572 SN 826 EAT. DIMENSIONG 17

| DESCRIFTION | SFECIFICATION | TEST REGULTS :
! 5N ALDERGON RESEARCH LARB 826 ! ! |

I Sitting Height i 35.6 - 33.81IN ! 35.7 INS I
ln ! l !
I Shoulder Fivot Heidgnt I 21.8 - 22,41IN | 22.3 INS i
III } ] |
I Hir Fivot Heidht b 2.9 IN {(ref.)! 3.9 INS f
.i | ! |
} Hir Pivot From Rackline I 4.8 IN (ref.)I 4.8 INS i

i I { |
Il Knee FPivot From EBackline I 2041 - 20.7IN | 20.4 INS |
| | | |
ll Rear of Head From Eackline i 1.7 IN (ref) | 1.7 INS |
| | | |
.l Chest Derth i 2.1 = 2.86IN | 2.4 INS |
| } | i
ll Shoulder Width I 17.8 - 18,4IN | 17.9 INS 1
! i | {

I Chest Circumference DOver Nisrrles | 36.8 - 40,0IN | 37.5 INS |
ll I ! |
I Waist Circumference at Min., Girth! 31.4 - 32,61IM 1} 32.4 INS |
i . . ,
I Hip Width I 14.0 - 1S5.,4IN | 15.2 INS i
1 , . l
!

| Knee Fivot From Floor 12.3 - 192.92IN | i?.5 INS

—

DUMMY MEETS SPECIFICATIONS

TECHNICIAN--K%-J C/a/fz'faq ____________

I TEST ‘SLIFEF\\JIqoﬁ-, A ._-_..__‘ézfp“- e e
C~45



TRAMSFORTATION RESEARCH CENTER OF QHIQ
LUMBAR FLEXTON TEGT
FaRT 572 26~-DEC-84 17:00:41

s

YRTC SRL9YSB LF82617 572 GNB8246 LUMBAR FLEX CAL17

- s P o e . . Y o W B SR Sm e @ SR A= = BE R AU G0 e S S AR e GL e A E R Bme e Be =% = em S mr T e o S = e e R e G S0 Re e sl e Me e G el e o oo ee

I TEMFERATURE 71.00 F RELATIVE HUMIDITY 19.00 %

e | ) |
ll 0 Desd, | 0 LES | 0.00 LES |
| | ! |
ll 20 Des | 22,00 ~ 34,00 LES | 30,00 LES |
| : ; |
ll 10 Dles | 38,00 - 46,00 LES | 40,00 LBS |
| | | |
l| 40 Ded | 44,00 - 58,00 LES | 52,00 LES '
| | x |

o~ o o W oo ot Ot -t b et S v W . A W o e e v - e v W S s S Em B e G R A e S S S R6 L e G e B M G B N e S R Gr G EE S T e S cr S5 Sl Ce Al e s

e " - . % G . - S~ ma ms e e o T e e S S A A Amt - s . . wm e B D M Gw n B e GE T G G We W D RN A S G M S S A S S S e oo

OUMMY MEETS SFECIFICATIONS

TECHNICIAN-_,_/{%J// Al

e
p 2z """ haly’ e
TEST SUFERVISOR. XK. ./__Z/w:e\ _____________

-«

C-46



SR AT S L e

S T oo B T R

. ) —

(& i RN ¢ .
1

e ; 1 '

1.00 Ihi N AT S B A A PR

1,30 S N i S S R T ¢ S PR T W

C-47



Py
.

Pl
Y

. .;
L]
-

[3 J i A—AJ_. - _
BE R HHE T @&f - R 05
‘ ._;:,J J 8 hooo

"'-J

ILJ



TROMNGFORTATION RESEAKCH CEMNTER OF QHIOD

HEADR DROF TEST

FART &72 26-TEC~-84 20:3233GE

TEMFERATURE 71 F RELATIVE HUMIBITY 20 %

URTC SRLYE HIBL61V 572 GN 826 HEAD DROF CAL 17
| | ] |
| TEST FARAMETER | SFECIFICATION | TEST RESULTS !
I | | |
IFEAK RESULTANT ACCELERATIONI 210 - 260 G ! 222,63 6 |
| ! | |
ITIME ABOVE 100 G LEVEL a 0.9 - 1.5 HS | 1,29 HS !
| | | |
IFEAK LATERAL ACCELERATION | 10 G MAX | -5.09 G |
| | | r
IS ACCELERATION CURVE | i |
IUNIMOLDAL? | | YES |

DUMMY MEETS SFECIFICATIONS

TECHNIC1AN~__1224;LAAQ&§E<1 _____________

TEST SUPERUISOR-AgghC£:_¢éiaéé; ______________

C-49



TRANSFORTATION RESEARCH CENTER OF 10

NECK FENDUL UM TEST

FART 972 27-NEC-B8A QBT A30057

TEMFERATURE 71.00 F RELATIVE HUMILDITY 20,00 %
VRTC SRL?8 HNB8Z617 572 OGN Q0¢ HEAD/NECK CabL 17
! Test Farameter 1 Srecification ! Tezt Result: I
| Fendulum velocity I 21.5 to 25.9 frs | 22.53 frs i

T - T2: S - 206

T2 - T3 20 - 20 G

T3 - T4: 26 - 5 G 10 ms. max

Avg, G level T2 - T3 20 - 24 6 22.50 G
! Maxkimum Rotation Andle 1 63 - 73 ded. | 72.24 ded., |
| Pesk Hesd Resultant Accel | 26 G ma: | 24.03 G ]
{ Test Farameter| Srecification I Test Results I
! Rotation Anglel Time Chordal Disr. | Time Chordal Dige.|
| (dedrees) ! (ms.) (in.) | (ms. ) (in,? |

o s o ot e G o S o G S WA U e S sam Swm om e am em S sk MEY Sa St Mt S TR e 4 e s e m Me B M v Sm wa e TE T o o s s oy M an Mo S e N S mh e A W R TS Mmoo oo o

: 0 ; 0 1—0.5 - $+0.9 i 0.13 : .00 :
: 30 ; 25.6 - 34.4 1 2.1 - 3.1 : 2%9.64 : 2.354 :
: 60 : 40.3 - 51.7 1 4.3 - 5.3 : 44,08 : 4.65 :
: max 1 93.2 ~- 66.8 1 40 - 6.0 = 61.88 1 S.76 i
: 60 : 7.0 ~ 83.0 : 4.3 - 5.3 : 77493 : 4.83 :
: 30 : 83.4 - 104.6 : 2.1 - 3.1 : ?35.47 : 2.35 ;
: 0 :101.0 - 123.0 :~0.5 - +0.5 : 109.23 : 0.16 :
| ] | ] | ]

¥ DUMMY MEETS SPECIFICATIONE

i/ ) ok
TECHNICAN.. ool otifioa§le iy

£8T SUPERvISOR_éﬁi.éﬁmJZfééi; _________________



TRAMSFORTATION RESEARCH CENTER OF OHIO

THORAX IMPACT TEST

FART 572 28-DEC-B84 13147041
TEMFERATURE 71 F RELATIVE HUMIDITY 41 &
URTE SRLYS TIL8246174A 572 SN B2& L.S.THORAX CAL 174

| LOW SPEED TEST

TEST FARAMETER ] SPECIFICATION TEST RESULTS
! ! ! !
! | 1 !
| FENDULUM VELOCITY i 13.86~14.14 FT/BECH 14,03 FT/CEC !
| | 1 |
| ! ! |
i PEAK DEFLECTION I 1.1 INCHES MAX. ] 0,96 INCHES |
| ! 1 1
| I | !
| FEAK RESISTIVE FORCE I 1,450, FOUNDS MAX. I 1306, FOUNIS ]
! ! I ]
I ! ! ]
I INTERNAL HYSTERESIS I 504 - 70% 1 48.47% . S

¥ DUMMY DOES NOT MEET SFECIFICATIONS

4 =
TECHNICIAN__...,/;ﬂé,ﬁk/é‘:.(zfﬁii‘.’l__‘.__ﬁ-....-_._,____.

o
TEST SUPERUISOR_JézzgﬁmHhuzéﬂkua _______________

C-51



TRENSFORTATION RESEARCH CENTER OF OHIO

THORAX IMFACT TEST

FART 572 28-NEC-84 13143142
TEHMFERATURE 71 F RELATIVE HUMIDITY 41 Z
VURTLC SRLOS8 THE2H1TA 572 3N 8286 H.S.THORAX CAL 174

!
| HIGH SFEED TEST |
!
!

TEST FARAMETER I SFECIFICATIGCH TEST RESULTS
i { { !
i ! ! [
I FENDULUM VELOCITY I 21.78-22.22 FT/8ECI 22.22 FT/8EC i
! i { I
| | | |
I FEAK DEFLECTION { 1.7 INCHES MAX., ! 1.46 INCHES ]
{ } | i
! | | |
! PEAK RESISTIVE FORCE 1 2,250, FOUNDS MAX.| 2083. FOUNDS i
! ! ! |
| ! | !
i INTERNAL HYSTERESIS I S0%Z - 70% ! 47 1% ¥ 1



TReRaPORTTATION RESEARCH TENTER OF OHIO

KNEE IMFACT TEST

Fakt 472 I-dAad-wn 1003003

TEMFERATURE 72 F RELATIVE HUMILRITY 52

RIGHT #pNEE
URTE SRLGE (D R D DO SN 826 RYVKNEE IMP O Tal i/

| ! ‘
TEST FARANETER | SFECIFICATION TEST RESULT |

FRORE UELOCI[I

I FPEAK KNEE IMFACT FORCE | 1850 - 2500 LES,. | 1932.87 LES. ]

1
I DURATION AROVE 1000 LEBS. | #=1.7 MS. ! 1.84 MS. i

DUMHY MEETS SFPECIFICATIONS

TEFHNICIAN.»~/ ¢<,£LQ& ‘Zfa______-~_,u“m

TEST SUFERVIS ﬂﬁ. A o e e



SN SN W E BN TN an SN B .

Thad S EaRYATION RESEARCH CENTER OF OHIO

KHEE IMFACT TEST

FaRT G972 I-1AN-ETS 103133125

TEMFERATURE 72 F RELATIVE HUMIDITY &4 %

LEFT  KNEE

VRTC BRL98 Lk82417 572 SN P28 L/.KNEE IMF CaAbL 217
} ! ! ]
] TEST FARAMETER | aFLCIFICATIDN | TEST RESULTS !
J | | !
] } | }
| PRORE VELOCITY 6.8 - 6.98 FT/SECH 46.%26 FT/GEC |
} | | |
|  FPEAK KNEE IMFPACT FORCE | 1850 - 2500 LES. | 1877.2¢ LES, |
] ! | i
) } i :
I DURGTION ABROVE 1006 LES, | =1,7 MS. 1 1.88 MS. i

DUNMBY MEETS SFECIFICATIONS

7 o
TE:*‘HNICIAN__/;Z Vw«ﬁ?k_} __________________
TEST SUPERVISRR. /c(’ ,Z _________________
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Ny Liomanged

’ Outer skin on satire dgnny (pecben, ripe, ete,)

Houd = Gashes, rips, reneral appenrgee, ote,

{ tloeek - hroken or cracks i rubber

Spine - broken or cricks in rubber

; Ribs - check all ribs for damare (bent or broken),

4 damping material soparation,
Hl

! RFourns Pot. - electrienl Aiscontinuity

Accelerometer Leads - torn cables

| Accelerometer Hountings (Hesd, Thorax, Pelvis) - cheer

for secure mounting

Tf upon visual examination, damage is apparent in any of these areas, o
YRTC representative is to be consulted Tor a deecision on repair or
replacement of parts.

Rapair or Replacement Approved Ry:

Signhabture Note
comments on repair or replacement of parts:
Al_alc
%7&: : 0Uﬂ7/777y' /7 /L"?('ﬂ/c:/\ s TS 5,;"'7/, /&;//7 Cr ']/J" TN '-/c‘rf(_.

./(:\/‘-'f‘ S_[JC((_.CQ.’) Iy c;/(fc’,zf" f"i{//uavv,k?.{’ IOUS r /_("J p <l //C{'i‘,,,_ /)k) AS .
L4 J ,

THC Personnel
Checked By
{
f
o/ .
Ay,
n-

.

o !.l“/ .
dure - 7 T -Le

o

’

VRTS Persennel
Cheeken and Approved for Testing BY:

Tiraature Nate

C-56



l TRANSFORTATION RESEARCH CENTER OF OHIO
EXTERMAL DIMEMSIONG

FART 3572 27-DEC-384 12339141
l TEMFERATURE 70.00 F RELATIVE HUMIDITY 20.900 Z
VRTC SEL?E ENADSOPA 572 SWH A0? EXT., DIMENSIONS 094

{ DESCRIFTION { SFECIFICATION 1 TEST RESULTS {
I SN ALDERSON RESEARCH LAB AG9 | ! |

t Sitting Heidht I 356 - 33.8IN | 35.4 INS x |
I i 1 ! |
! Shoulder Fivot Height I 21.8 - 22,41IN | 22.0 INS }
' | i | |
t Hie Fivot Heidht I 3.9 IN (ref.)l 3.9 INS {
I | | | 1
| Hie Fivot From Backlirne ! 4,8 IN (ref.)!I 4,8 INS }
| R ! | |
ll Knee Fivot From Backline I 20,1 - 20.71IM | 20.7 INS {
! ! | |
Il Rear of Head From EBackline § 1.7 IN (ref) | 1.7 INS t
| l I |
'l Chest [lepth I 2.1 - 9,6IN | 2.3 INS t
} ! | i
II Shoulder Width I 17.8 - 18.,4IN | 17.92 INS {
| ! } |
I Chest Circumference Over Nicrles |} 36,8 - 40.0IN | 37,7 INS {
l } ! | |
I Waist Circumference at Min. Girthl 31.4 - 32.,6IN | 32.5 INS !
I‘ ! } ] |
i Hir Width i 14,0 - 13.4IN | 14.8 INS |
. | { } i
I Knee Fivot From Floor 1 19.3 - 19.9IN | 19.46 INS [

X DUMMY DOES NOT MEET SFECIFICATIONS

7 Ve
YECHNTCIAN. . L2 L1l 2 T
TEST SUF‘ERUISORK;C_;_OKM&@ _________________



TRANSFORTATION RESEARCH CENTER OF QHIO

LUMEAR FLEXION TEST

TEHMFERATURE 71.00 F RELATIVE HUMIRITY 27.00 X
5"\

URTEC SRLYS LFAQS0%4 72 SNAO? LUMEAR FLEX CALYA

I FART 572 27-DEC-84 16121134

1 .
i DEFLECTION |  SPECIFICATION |  TEST RESULTS |

Ill | | |
) 0 Des., i 0 LES I 0.00 LES |
! | | I
| 20 Ded i 22,00 - 34,00 LES 1| 33,00 LES I
| | l |

I| 30 Deg | 34.00 - 46,00 LES | 46,00 LES 1
| | | i
| 40 Ded | 46,00 - 58,00 LRS | 57,00 LES I
| I I I
| | | I
| MET RETURMN ANGLE | < 12 DEG ! 8,50 DEG !
|

. . " o B A e e GE EE Ee " A A S . . T W e o T e B B e e R e R e N D R M G e e SR e % e B B Gl B M Wm G . e R W S S 0 B R G S e e

DUKMY MEETS SFECIFICATIONS

, /s
TECHNICIAN. . S/ AzZ@%/ e m
TEST SUFERVISOR. . K. £ Lo tfaen oo



TRANEPORTATION RESARCH CENTER OF 0OHID

ABDPOMINAL COMPRESSIONM TEST

PaART 5972 d7-DEC-84 15:32: 195
TEMPERATURE 70. 00 F RELATIVE HUMIDITY 3% 00 %
VRTC SRLIB ABAOTUYA 572 SN A0G9 ABDOM COMPR CAL A

DISPLACEMENT ! FORCE TEST REEULTS
-i-a———-—-»-.-———----——-—-——n-——-»—-—-—-—-—-m-—--o----=-—-—-—-——--u-——-—-—-—-——u—--—-:::-;-——-—-—-—-—-———-—-————--—-——-——--——;—
! G IN. ‘ 10 LBS i 10 LBS .
i 25 IN i 10.00 - 23.25 LBS | 19. 45 LBS '
! 1. 60 IN ! 50. 00 - &3.00 LBS ! 57. 46 LBS H
P oy
i 1. 30 IN. { 73.00 - 8B8.00 LBS | 80. 71 LBS :
{ 1 ]

- = o A WS o St e o e WA T S T T S A i . S S S S - St S A} o e S e o e s e S ST S S s s Sl Y St S S M e G S B S R M e G e S W T G S oo o O

DUMMY MEETS SFPECIFICATIONS
TECHMIC IAN A / R? Ly
TEST SUPERVISOR ' &, £ Lo oo

C-59
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TRANGPOETATION RESEARCH CEMTER OF OHIO

HEAD [ROF TESY

FART 572 26-LEC-64 22147156

TEMFERATURE 71 F , RELATIVE MUMILDITY 20 %

URTC SRLSE  HDA0909 572 SN A09 HEAD DROF CAL 09
| | | !
l TEST FARAMETER |  SFECIFICATION |  TEST RESULTS |
| | | !
IFEAK RESULTANT ACCELERATIONI 210 - 260 G | 231,92 G i
! | | |
ITIME AROVE 100 G LEVEL | 0.9 - 1.5 MS | 1,24 MS |
i ! | |
IFEAK LATERAL ACCELERATION | 10 G MAX | -9,92 G |
t | } |
IS ACCELERATION CURVE 1 I !
JUNIMODIAL? | | YES |

IUKMY MEETS SFECIFICATIONS

TECHNICIAN~__1224Q2<ﬂ32§z3 _______________

[
TEST SUFERUISOR-AﬁiiQS;-SZf[ZQ:; ______________
C-61



TRANSPFORTATION RESEARCH CENYER OF OHIN

NECK PEMDULUM TEST

FakT &72 27-DEC-BQ 101017

TEMPERATURE 71.00 F EELATIVE HUMIDITY 28.00 %
URTC SRL98 HNAOIOD 972 SN AD? HEAD/MNECK CaAL 9
! Test Farameter } Srecification | Test Results i
i FPendulum velocitw I 21,5 to 25.5 f&s | 23.53 frs !

- n G o S b e ma e e e e A e St Bt S e e B A e AR S AL et i S8 e e e A G o e® G v e S S e SR RE S YO 26 M Ln R N G0 St S e G e = e o

FPendulum Deceleration?

| I i i
! | | {
! TL - T2¢ 5 - 20 G ! 3 ms. mar | 1.89 ms., ]
| | | i
| T2 - T3: 20 - 20 G I 25 - 30 ms., | 27,04 ws. |
| | } ]
| T3 - T4 20 - 3 G I 10 ms. max ] 6.63 ms. 1
§ | ! |
{ Avg, 6 level T2 - T3 b 20 - 24 6 { 23.6B 6 i
! ] ! i
I Maximum Rotation Andgle I 63 - 73 des. ] 68.8B0 deg. }
| Feak Hezad Resultant Accel | 26 G may } 23.36 G |
i Test Farameterl! Srecification | Test Recsults |
| Rotation Andlel Time Chordazl Dtisr.l Time Chordal)l Dise. i
t (dedrees) ) (ms. ) (ine)d ! (ms.) (ine?} {
| I i } I !
| 0 | 0 I=0.35 - +0.9 | 0.25 | 0.01 i
{ ! ! | { ]
! 30 [ 29.6 - 34,4 | 2.1 - 3.1 I 29.43 | 2.36 I
| { { i ! t
] &0 i 40,3 -~ S1.7 1 4.3 - 9.3 | 44.58 | 4,40 i
{ { ] i ! i
| max I $3,2 - 46.8 | 5.0 - 6.0 I 39.13 | .31 (
| { t | } }
l 60 l 6700 - 9300 ‘ 403 - 503 I 7.2'23 l ';oéé I
| | { I I |
| 30 P 85,4 - 104.6 1 2.1 - 3.1 I 21.923 | 2. %3 {
| | l i | |
! 0 {101.0 - 123.0 t=0,5 -~ #0.9 | 106,54 | 0.11 ]
| | ! ] ] |

¥ DUMMY MEETS SFECIFICATIONS

} /V.," »_/
TECHNICAN. __ ﬂ ATty
/7
7 Z -~
TEST SUFERVISOR..Z% o ot oo
c-62



TRANSFORTATION RESEARCH CENTER OF QHIO

THORAX IMFACT TEST

FART 372 27-DEC-84 17131149
TEMFERATURE 71 F RELATIVE HUMIDITY 41 X%
YRTC SRL9Y8 TLAGYO9 572 SN A0 L,S.THORAX TAL 09

wh m " ae e i e em w8 ae e n e S v W B - W e E e A SW Ve G Em M mm em Bm S= m= mn w m T e e M e e e G i % G o4 e Ge G e e e 4ee G T e e e e e

|
t | LOW SFEED TEST
!
!

TEST PARAMETER I SFPECIFICATION TEST RESULTS
| ! | 1
| 1 ! |
I PENDULUM VELOCITY I 13.86-14.14 FT/SECI 14.04 FT/SEC !
i | ] !
! ] } !
I FPEAK DEFLECTION ! 1,1 INCHES MAX. [ 0.78 INCHES |
! ! ! I
! ! I 1
{  FEAK RESISTIVE FORCE I 1,450, FOUNDS MAX.I 1358. FOUNIDS |
f i | !
! ! i |
! INTERNAL HYSTERESIS 1 S0Z ~ 70% ! °1.9% I

m e e s mn . " — Pn - e - An = S S AR S S A Em B e M e e GE e G m e W e BN MR B e B S S L S WE T H SE Ee = Se e eL CE A ee 4 Em e T e e

TECHNICIAN--./;,Z-Q’Q/.&YZ‘ZZJ _____________
TEST sur-snvwo&ﬁﬁ-.‘.ﬁj_{m ______________



TRANSFORTATION RESEARCH CENTER OF QHIO

THORAGX IMFACT TEST

FaRT 972 27-DEC-84 17100042
TEMFERATURE 71 F RELATIVE HUHIRITY 40 %
URTC SRL%E8 THACD0? 572 8N 209 H.S,.THORAX CaL 09

|
i HIGH SPEED TEST I
!
|

TEST FARAHBETER i SFECIFICATION TEST RESULTS
l ! ! ]
| ! ! !
I FPENDULUM VELOCITY } 21,78-22.22 FT/5ECH 22,22 FT/SEC |
! I ] |
! | ] I
| FEAK DEFLECTION I 1,7 INCHEE MaX., | 1.29 INCHES |
I i i I
! J ! i
I FPEAR RESISTIVE FORCE I 2250, FOUMDS HAX. 2065. FOUNDS i
] ! | |
| ! ! |
b INTERNAL HYSTEREEIS I 350% - 70% i 52.9% !

. - e - - e o . . = e e Sm m e . = S — 4 B A Rl e MR b Se e e U R TR AR e R e e AR o= e e S e S e S SN AP e G e e Y G W S W M Sn e e me Y

DHUMMY MEETS SFECIFICATIONS

rEcHNICIAN. . AL By
TEST surswmor\-,é.{;,,ég-ﬂggéﬁ _____________



TRAONSFORTATION RESEARCH TEMTOR OF GHIO
KNEE INMFPACT JEGY
PART L2 J-dan-8% 103041004

TEMFERATURE 72 F RELATIVE HUMILITY 54 %

LEFT  KNEE

VETC SRLYE LEAOPGY 372 SN AO0Y L.KNEE IMF CAL ¥
i t ] !
[ TEST PARANETER | SFECIFICATION 1 TEST RESULTS |
i | t !
| f i !
| FROQERE VELOCITY I 4.83 - 6.96 FT/SECI 6.96 FT/8EC {
! | ] i
I FEAK KNEE IMFACT FORCE l 1850 - 2500 LES. { 1922.75 LES. i
! ] i !
! I | |
' DURATION QPUUF 1000 LB ! =1+7 MS, ] 1.74 MS. |

DUMMY MEETS SFECIFICATICNS

TECHNICIAN. .. LZ. ATl
TEST SUFERVISOR.. /{_é’_/

e

C-65



TEAMSEFORTATION RECSEARCH CEMNTER OF OHIO
NHEE IHbacT TEGT
fFaRT W2 S-JdAMN--Qn 1 iah oy
TEMFERATURE 703 F FELATIVE HUMIDITY 29 &

FIGHT KNEE
URTL SRLLYE RRAGT09 572 8N n09 KR.KNEE IWF CAL 09

! TEST FARAMETER | SFECIFICATION I TEST RESULTS

I FRORE VELOCITY I 8683 - 6,96 FT/8EC! &.95 FT/SEC !

1 FEAK KNEE IMFACT FORCE I 1830 - 2500 LES,. ! 2221.,02 LES, {

F=1.7 M8, | 1.79 HS.

I NIURATIOM AROVE 1000 LES.

ODUMMY MEETS SPECIFICATIONS

TECHNICTAN. . L ilad T

rEST SUPERUISORw;ziiéii_';Lé?gepn

C-66
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{

[
=
o fomed
< Mt e skin on entore dummy Geostaes s oripe, otel)
7 Hond = Ghghes, rips, renerad appear aoee, cte,
- ook - hrokon or eracis tnornbber
“ Spine - browe: or crocit 0 rubber
rd Ribs - check all ritn for damace (oot or broken),
damping materiad sgparation,
- i‘ourns Pot. - elrctricnl discontinuity
- Accelerometer Leads - torn cobiles
- Accelerometr Mountings (Hend, Thorax, Pelvis) = cheek
for «ecure moant ing

Tf upon visual examinoation, damape {oo apparent in any of these areas, o
YRTC representative is to be corrulted Tor o decision on repair or
replacement, of parts,

Papair or Replacement Approved By:

Signuture

..

Comments on repair or replacement of pharts:
s G Dapsos <+ REPLACED
FOLLOWING PosT-TEST <AL A 1IQAT

TS Personnel
Checked By

I L
P A - R
AL sl L Lk L IS N
Tenadtured U TN
VRITY Puersonnel

Teekon and Approved for Testing BY:

RIS

oonature Dot
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CEANSEFUIY AT LON RERTARCH CRETER DF (i
HEap LeGE 7y T

RN 11T A AN AT EY

VRTE SRIL9H 45C4HNT HY S Snal HEADN DROF Cal 2

TEST FARAMETER SFECIFICATION TEST RESULTS f

|
I TEMFERATURE I .66 ~ 78 DEGREES 70,00 DEGREES |

! i ! !
IRELATIVE HUMIDITY | 1074 - 70% | 23,00 % |

T T ST R A G Mk s bk e s e s Wl e e e Wl e e tr e M e R G G e e e Be s v P S e ek Mt e e e evh S e i W e e e e ame b o S fem et W e A e e e e ok e o aete fem

IS ACCELERATION CURVE i i !
TUNIMODALT ! YES I YES |

TUMMY COMFONENT MEETS SFECIFICATIONS
recuntctan. KA e lAa o
@
TEST SUF‘ERuISUR-ﬁz_é.__ﬁ.%m-__._,.-__w_,__

C-68



TRAMSPFORTATION RESEARCH CENTER OF GHIO
HETR FLERION TEST
HYRRID 1T
A TR WECK TiaNGiRll R G-JAN-85 1atI20az2

*

URTC SRLOE AuC4NE HYZ ©HAY CAL4 NECK FLEXION C¢1

f TEST FakAMETER ESUJI‘ I

ilT‘

ITEMPERATURE 66 - 78 DEGREES | 70,00 DEGREES |

I
!
! | ! |
|
|

! ] |
IRF ﬁTlU HUVIﬂTTY | 104 - 70% | 24.60 % |

x ! ! |
FIMFACT VELQCTITY 1 22,93 - 22.97 FPSI 22.86 er !
t 1 10 MS 1 22,50 - 272.50 6 | 25.09 G |

FENDTULUM e o o oo oo o e o o o o o ot o o o e

DECELERATION o meor i o mom o o o e o o e o

IHAXIMUM FENDULUM G ! 29 6 MAX { 27.76 6

|

!

|DECELERATICON-TIME CURVE i | 1
IHECAf TIME TO 3 6 | i
!

O FLANE I MAX

hDTHTIUM VTINME 54 - &4 M3 1 39.950 M8 ]

!

|

i

! | iAX I 70 - 9¢ FT.LES [ 74,00 FT.LES |
[ HOMENT ARCGUT e e o 2 8 o e e
! ! TINF | 44 -~ G4 MG { 54,13 HE {
| OCCIFITAL e e £ o e e e o e
] POHIN | -22,2/-14,0 FT.LBES | =-135.58 FT.LREE I
| CONDYLEND e et o o e e e et e e 14t s e ot o £ o o o o o
]

boTIME 12 - 16 MS ! 14,59 MB |

[ROTATION ANDLE-TIME CURCE I !
I RECAHY TIME To JERD ! 109 - 119 MS ] 11913 M5 %% !

FOSTTIVE MOMENT-TINE CURVE | ! i
lﬂEPﬂ( TIME TQ ZERO ! $G - 109 M8 ! 101,13 MS !

wwk TEST NOES NOT HEE! SFECIFICATIONS &Kk
venunictan. A "/'¥;@f;wmmm“wmw_"_~ﬁﬂ
TEET SUPFRVYISOR. ;fﬂ é - e e

F;AO



Vs

FORTOTTON ESEGRCH CENTER LF QfI0

PECK EXTENSTON TEDT

HYERIL QLI

JOAYTE NECN

UReT

\Fl(

7[

TRANETIICER

A0C4HEL

7= A=

HY3 SM40 CAL4 NECK

IO B I

EXTEN, O1

TE”’ IHFMHIH

_—— }f = ==}

VIMFACT VELOCITY

FENDULUM

DECELERATION

IBECELERATION-TIME CURVE

INECAY TIME TG 35 6

I FLANE
|
I ROTATION

'!
it
]

MOMENT ARQUT

!

|

!

b OCCIFITAL
|

P CONDYLES
1

IROTATION ANGLE -TINME
IGECAY TIME TO ZEROQ
INEGATIVE MOMENT-
Iﬂr(:ax TIME TO

ZERD

F¥% TEST DOES

TECHNICI&N“mjgié;" -
TEES SUPﬁﬂUISURmZK?”éjmnlﬁJ&<{A o

-TIME

NOT MUEET

R

{ I
} I
TEMFERATURE b &6 - 78 DEGREES | 71.00 DEGREES

! ! }
{ 38 - 30 MS t 42.63 M8 I
I Max I 94 -~ 104 DEGREES | 86.49 DEGREES %% |

I MAX P11.75% - 17,75 FT.LBY 14.50 FT.LES |

e sre e sh e s e e e by eee it o s s i e e o Y b S b S e S0 M e S e W e S e et e e Sem

I TIME 12 - 18 M8 i 14,13 #S f

IHIN b-&61,27°-50.8 FTJ.LBS | ~47.04 FT.LES %%

71,50 M8 !

I TIME 1 &9 - FT7 OME !

CuRveE f !
! 151 - 167 HS 154,38 MS

{
CURYE I |
! 120 - 144 #S I 131,38 MS i

SPFECIFICATIONS kXX

Yot ZL\



TEOHDE o n i e WESE G CEMTER Oy ub 1)

PR A TePalt TEu

HY T Ty I FA R G R S RN IS

URTC SRLYH JG0CATHL

| HIGH
i S U
] SFEL

TEST PARGHETER

! ]
FTEMPERATURE Tad -
| i
FRELATIVE HUMITIITY | i
| !

f ]
{FENDULUM VELGCITY {

I !

| !
TREFLECTION &7 2L MEEC 2091

l f
| I
FRESISTIVE FORCE AT 1Y HEED | 1184

! i
{ !
FINTERNAL HYSTERESIS I 7

k% TEST DBOES NOT MEET SFECIFICATE

MYZ Gdat Caldd H.e S THGRAL O

SPEEDR TEST
IFTCATION

T8 ODEGREES | TCLO0 LGEGREDY
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APPENDIX D

MISCELLANEOUS TEST INFORMATION



GM HYBRID III DUMMY POSITIONING

The following procedure was used for positioning a Hybrid III dummy (GMSOH)
in the vehicle seat for impact testing. The procedure utilizes seat
parameters for a specific vehicle body style, and if available, parameters
for the individual seat being used in the test. The dummy head is

positioned to keep the longitudinal accelerometers horizontal.

1. Preliminary Data

1.1 Obtain the body coordinates for the S.A.E, three dimensional
manikin (Oscar) H-point at the specific seat travel location used for
the test. Typically when using the Hybrid III dummy, this will be the
manual seat adjuster mid travel position. If no detent is available
at mid travel, use the position which would lock the seat adjuster one

notch rear of mid.
1.2 If specific Oscar data is not available, design drawing
information will be used to determine the design H-point location at a

specified seat adjuster position.

2. Initial Dummy Placement

2.1 The Hybrid III dummies are placed in the seats of the test buck
or vehicle. The pelvis is positioned such that a lateral line passing
through the dummy H~point is perpendicular to the longitudinal

centerplane of the vehicle,

2.1.1 Vehicle equipped with front bucket seats. The dummy 1is
centered on the seat cushion of the bucket seat and its midsagittal

plane is vertical and longitudinal.

2.1,1.1 Driver position placement. At the driver's position, the
knees of the dummy are initially set 370 mm apart, measured between
the outer surfaces of the knee pivot bolt heads, with the left outer

surface 150 mm from the midsasgittal plane of the dummy.

D-2



2.1.1.2 Passenger position placement. At the right front designated
seating positon, the femur, tibia, and foot centerlines of each of the
dummy's legs fall in a vertical 1longitudinal plane. The knees are

spaced 215 mm centerline to centerline.

2.1.2 Vehicle equipped with bench seating.

2.1.2,1 Driver position placement. The dummy is placed at the left
front outboard designated seating position so that its midsagittal
plane is vertical and longitudinal, and passes through the center

point of the plane described by the steering wheel rim.

2.1.2.2 Passenger position placement. The dummy is placed at the
right front outboard designated seating position as specified in
2.1.1.2, except that the midsaggital plane of the dummy is vertical,
longitudinal, and the same distance from the longitudinal centerline

as the midsagittal plane of the dummy at the driver's position.

2.2 Measure the seat back angle by placing an inclinometer against
the rear of the seat back cushion. Measure the angle at a point
midway up the cushion and supported by a rigid portion of the seat

back pan.

Initial Dummy Positioning

3.1 H-point positioning.

3.1.1 With the dummy laterally positioned as described in Section 2,
insert the pelvis angle indicator bar in the hole provided above, and
to the rear of the dummy H-point. Position the longitudinal pelvis
angle betweeen 20° and 25° to the horizontal. This may be
accomplished by raising the legs or flexing the upper torso forward
and allowing the pelvis to rotate. The lateral pelvis angle should be

horizontal.



3.1.2 Apply sufficient force on the lower torso in a horizontal and
vertical direction to place the dummy H-point at the coordinates

obtained in Section 1.

3.1,3 If the H-point cannot be placed at the desired coordinates,
adjust the pelvis angle within the 50 band and reposition to the
coordinates. After repositioning the H-point, any deviation from the
desired coordinates should be recorded and used to indicate actual

H-point locations.

3.2 Head CG positioning. While maintaining the H-point location,
adjust the Hybrid III upper torso so as to place the head

accelerometer mounting surface level.

3.2.1 Remove the rear skull cap to expose the machined surface of the
head. Place an inclinometer on this surface. The skull surface
should be within .5° of vertical to maintain a proper head

orientation.

Final Positioning

4.1 Place the dummy feet in contact with the toe pan with the heel
placed at the intersection of the toe pan and floor pan. The driver
right foot should be placed on the undepressed accelerator pedal, with

the heel in contact with the floor pan.

If the feet cannot be placed against the toe pan without causing hip
and head movement, the knee will have to be positioned first. Press
down on the knees until the underside of knee joint contacts the seat
cushion, or the thighs behind the joint depress the seat cushion,
Place the foot perpendicular to the tibia and allow the lower leg to

pivot at the knee until the heel rests on the floor pan.
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4.2 The driver dummy hands are raised from the seat and, without
moving the dummy are placed on the steering wheel, The hands are
placed at the horizontal centerline of the steering wheel with the
thumbs over the wheel rim, The wrists are outside of the steering
wheel plane, Planes described by each upper and lower arm should be

at or near vertical.

4,3 Prior to conducting the test, the dummy is visually checked to
make certain the dummy midsagittal plane is vertical and longitudinal,
the desired head, hip and knee coordinates have been maintained, the
pelvis 1is laterally horizontal and longitudinally within the pelvis
angle range, and the engineer responsible for the test is satisfied

with the dummy position.



St.

HEAD CHAMOIS USE PROCEDURE

Using the GM template, two 0.125 inch thick chamois from Hydra-Sponge,

Louis, MO, were cut,

The chamois were soaked in water to make them soft and pliable.

The chamois were molded around the facial features of the dummy head

pulled taut. Both pieces of chamois were placed in the same manner.

Periphery of chamios were taped to the dummy's head.

Both chamois were allowed to dry prior to the test.



SUBJECT VEHICLE ACCELERUMETER PLACEMENT
Dummy Chest Humanoid 43 , in Body Humanoid 43
(MFR) (S/N) (MFR) (S/N)
Label Orientation Serial
Mnenomic  No. Location (+Sensing) No. Mfr/Model
LFMF1 732 Left Femur Tension 732 5184
RFMF1 610 Right Femur Tension 610 2430
CSTXG1 B Chest (X) Front _AR17 7264
CSTYG1 C Chest (Y) Right AA65 7264
CSTZG1 E Chest (Z) Up AP62 7264
HEDXG1 13 Head (X) Front AB67 7264
HEDYG1 14 Head (Y) Left AADS 7264
HEDZG1 15 Head (2) Up AK96 7264
NEKXF1 FX Neck (X) Tension 050 186
NEKYF1 M Neck (Y) Front 050 186
NEKZF1 FZ Neck (Z) Down 050 186
CSTXD1 Crl Chest CP1 Bournes

¥with 10 Vdec input (2000 g range).
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SUBJECT VEHICLE ACCELEROMETER PLACEMENT

Dummy Chest ARL 826 , in Body ARL 826
(MFR) (S/N) (MFR) (S/N)
Label Orientation Serial
Mnenomic No. Location (+3ensing) No. Mfr/Model

LFMF2 723 Left Femur Tension 723 2430
RFMF2 729 Right Femur Tension 729 2430
CSTXG2 D Chest (X) Front __AT55 2264
CSTYG2 E Chest (Y) Right ARS2 2264
CSTZG2 F Chest (2) Up __AU89 2264
HEDXG2 G Head (X) Front AU41 2264
HEDYG2 H  Head (Y) Left _AT72 2264
HEDZG2 L Head (Z) Up BCS57 2264

¥With 10 Vdc input (2000 g range).
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PARTNER VEHICLE ACCELEROMETER PLACEMENT

Dummy Chest ARL A09 | in Body ARL A09
(MFR) (3/N) (MFR) (S/N)
Label Orientation Serial
Mnenomic  No. Location (+Sensing) No. Mfr/Model

LFMF1 742 Left Femur Tension 742 2430
RFMF1 744 Right Femur Tension 744 2430
CSTXG1 J Chest (X) Front AR69 2264
CSTYG1 K Chest (Y) Right AS60 2264
CSTZGl L Chest (Z) Up _ﬁggfl 2264
HEDXG1 M Head (X) Front AS58 2264
HEDYG1 N Head (Y) Left __BB24 2264
HEDZG1 0 Head (Z) Up AR68 2264

¥With 10 Vde input (2000 g range).
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PARTNER VEHICLE ACCELEROMETER PLACEMENT

Dummy Chest Humanoid 45 s in Body Humanoid 45

(MFR) (S/N) (MFR) (S/N)
Label Orientation Serial
Mnenomic No. Location (+Sensing) No. Mfr/Model

LFMF2 716 Left Femur Tension 716 2430
RFMF2 726 Right Femur Tension 726 2430
CSTXG2 U Chest (X) Front ANO3 7264
CSTYG2 \Y Chest (Y) Right AP96 7264
CSTZG2 W Chest (2) Up AK12 7264
HEDXG2 X Head (X) Front AP48 7264
HEDYG2 Y Head (Y) left AN71 2264
HEDZG2 yA Head (Z) Up AN92 7264

NEKXF2 XF Neck (X) Front 037 186

NEKYM2 ™ Neck (Y) Left 037 186

NEKZF2 ZF Neck (Z) Up 037 186
KNLF2 13L Left Knee Tension 13-L 1587
KNLFB 13R Left Knee Tension 13-R 1587
KNRF2 21L Right Knee Tension 21-L 1587
KNRFB 21R Right Knee Tension 21-R 1587
TBLXM2 15X Left Tibia Left 15-X 1583
TBLYM2 15Y Left Tibia Rear 15-Y 1583
TBRXM2 24% Right Tipia Left 24-X% 1583
TBRYM2 24Y Right Tibia Rear 24-Y 1583

*With 10 Vde input (2000 g range).
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PARTNER VEHICLE ACCELEROMETER PLACEMENT CONTD

Dummy Chest Humanoid » in Body Humanoid 45
(MFR) (S/N) (MFR) (s/N)
Label Orientation Serial

Mnenomic No. Location (+Sensing) No. Mfr/Model
ANLYF2 _11Y Left Ankle Left _11-y 1584
ANLZE2 117  Left Ankle Tension 11-2 1584
ANLXM2 _11x  Left Ankle Left 11-X 1584
ANRYF2 20y Right Ankle Left 20-Y 1584
ANRZF2 202 Right Ankle Tension 20-2 1584
ANRXM2 20X Right Ankle Left 20-X 1584
CSTXD2 _cp2  Chest Ccp2 Bournes

*With 10 Vdc input (2000 g range).



MNEMONIC

SUBJECT VEHICLE ACCELEROMETER INFORMATION

DESCRIPTION

FFRXG
FFCXG
BCRXG
ENGXG2
ENGXG1
SCAPG
SH1PG
SH1IG
DPCXG
DPCZG
VeGv
LPBXG
LPBZG
RPBXG
TLRXG3
TLRZG3
TLRXGC
TRRXGH
TRRXGD
RAXXG

FRONT FRAME RAIL X-DIR

FRONT CROSS MEMBER X-DIR
BRAKE CALIPER; RIGHT X-DIR
ENGINE BOTTOM X~DIR

ENGINE BLOCK TOP X-DIR
STEERING COLUMN LOWER A-P AXIS
STEERING WHEEL HUB A-P AXIS
STEERING WHEEL HUB I-3S AXIS
DASH PANEL X-DIR

DASH PANEL Z-DIR

PITCH RATE GYRO

LEFT B-PILLAR X-DIR

LEFT B-PILLAR Z-DIR

RIGHT B-PILLAR X~DIR

LEFT REAR CROSS MEMBER X-DIR
LEFT REAR CROSS MEMBER Z-~DIR
LEFT REAR CROSS MEMBER RED.
RIGHT REAR CROSS MEMBER X-DIR
RIGHT REAR CROSS MEMBER RED.
REAR AXLE X-DIR
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SERIAL NO. MODEL NO.
AL31 2264
ALU43 2264
ANTS 2264
ANO2 2264
AK87 7264
AJo2 2264
AJ92 2264
BA33 2264
AZ68 2264
AUg8 2264
H19
BA9S 2264
ASB6 2264
AJU45 2264
ARB7 2264
AF22 2264
AGOS 2264
AT75 2264
BAS1 2264
AJ Q97 2264



PARTNER VEHICLE ACCELEROMETER INFORMATION

MNEMONIC DESCRIPTION SERIAL NO. MODEL NO.
FFRXG FRONT FRAME RAIL X-DIR BK30 2264
FFCXG FRONT CROSS MEMBER X-DIR ASHY 2264
BCRXG BRAKE CALIPER; RIGHT X-DIR AN36 2264
ENGXG2 ENGINE BOTTOM X-~DIR ALY 7264
ENGXG 1 ENGINE BLOCK TOP X-DIR AA3Y 7264
SCAPG STEERING COLUMN LCWER A-P AXIS ANB3 2264
SH1PG STEERING WHEEL HUB A-P AXIS AJ19 2264
SH1IP STEERING WHEEL HUB I-S AXIS AY80 2264
DPCXG DASH PANEL X-DIR AL38 7264
DPCZG DASH PANEL Z-DIR AT11 2264
VCGV PITCH RATE GYRO Ha24
LPBXG LEFT B~-PILLAR X~DIR AK66 2264
LPBZG LEFT B-PILLAR Z-DIR AL14 7264
RPBXG RIGHT B~PILLAR X~DIR AS36 2264
TLRXG3 LEFT REAR CROSS MEMBER X-DIR AK78 7264
TLRZG3 LEFT REAR CROSS MEMBER Z-DIR A3 7264
TLRXGC LEFT REAR CROSS MEMBER RED. AA32 7264
TRRXG 4 RIGHT REAR CROSS MEMBER X-DIR AJY0 2264
TRRXGD RIGHT REAR CROSS MEMBER RED, AS95 2264
RAXXG REAR AXLE X-DIR AMB1 2264



CAMERA

CAMERA IDENTIFICATION

Photosonics

Circular timing pulses on one
side, verticle event bar on

other side.

Hycam

Square shaped timing pulses on one

side, verticle event bar on other

side.

Stalex

Square shaped timing pulses on one
side, verticle event bar on other

side.

INFORMATION

TIME ZERO ON HIGH SPEED FILM

Back 4 frames from frame where

verticle event bar stops,

Back 5 frames from frame where

vertical event bar stops.

Back 2 frames from frame where

vertical event bar stops.



SIGN CONVENTIUN

Sign counvention for SRL 98 neck load cells and transducers.

Compression (~) on femur load cells and load cells in barrier face.

Neck Transducer Notation

3 channel neck transducer

Fx (shear force) (+)
(-)
FZ (axial force) (+)
(-)
My (moment) (+)
(<)

6 channel neck transducer
Fx (shear force) (+)
(=)

Fy (latereal force) (+)

(-
FZ (axial force) (+)
)
M (moment) (+)
(<)
My (moment) (+)
()
M, (moment) (+)

(=)

head translating forward

head translating rearward

tension on neck

compression on neck

forward rotation about neck (chin to
thorax, flexion)

rearward rotation about neck (back of

head to spine, extension)

S

same as 3 channel transducer
same as 3 channel transducer

head translating to left relative to top

of neck

head translating to right relative to top
of neck

same as 3 channel transducer

same as 3 channel transducer

head rotation toward right shoulder
head rotation toward left shoulder
same as 3 chaunel transducer

same as 3 channel transducer

chin rotation to left shoulder

chin rotation to right shoulder

All other channels in dummies or vehicle are to follow right hand rule,

(+) Forward X
(+) Left Y
(+) Up z

(+) Pitch Rate (nose down

)



SIGN CONVENTION CONTD

Knee loads are measusred along a line between the knee pivot and the

ankle pivot,

Fz (axial force) (+) tension

(-) compression

Tibia Moments

Mx (moment about X) (+) tibia rotation to dunmy's left

(-) tibia rotation to dummy's right

My (moment about Y) (+) tibia rotation reaward

(-) tibia rotation forward

Ankle Loads
F_ {(force in Y dir.) (+) ankle translation to dummy's left

Yy
(=) ankle translation to dummy's right

FZ (force in Z dir.) (+) tension

(=) compression

Ankle Moments
Mx {moment about X) (+) ankle rotation to dummy's left

(=) ankle rotation to dummy's right
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FILTERING DATA
J211 SAE

Vehicle structual accelerations Class 60
Occupant

Head Accelerometer Class 1000

Chest Accelerometer Class 180

Chest Deflection Class 180

Femur Force Class 600

Pelvis Accelerometer Class 180

Lower Leg Class 600
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