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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 both the
restrained and unrestrained crash environments. Vehicle structural

responses from a variety of crash configurations are also being cataloged.

INTRODUCTION

Two 1983 Dodge Omni 5-door hatchbacks were used in a‘full frontal
impact with a closing velocity of 59.9 mph on November 6, 1985. The
intended impact speed of the Dodge Omni was 59.9 mph. The actual test
speed of the Dodge Omni was 59.9 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 information.
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SECTION 2.0
GENERAL TEST AND VEHICLE PARAMETER DATA

The following data sheets describe the General Test and Vehicle

Parameter Data.
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SUBJECT VEHICLE INFORMATION

VEHICLE MANUFACTURER: Chrysler Corporation

MAKE/MODEL: Dodge Omni VIN: 1B3BZ18C7DD168463
BODY STYLE: 5-door Hatchback MODEL YEAR: 1983
NHTSA NO.: R & D COLOR: red

ENGINE DATA: TYPE: Transverse CYLINDERS: 4 DISPLACEMENT 135CID
TRANSMISSION DATA: 5-Speed
DATE VEHICLE RECEIVED: NA ODOMETER READING: 228

DEALER'S NAME AND ADDRESS: NA

ACCESSORIES:

POWER STEERING No 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 Yes ANTI-SKID BRAKE No
CLOCK Yes REAR WINDOW DEFROSTER Yes
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? 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: 1/83
GVWR: 3305 LBS.,

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

RECOMMENDED COLD TIRE PRESSURE: FRONT 35 psi; REAR 35  psi
TIRES ON VEHICLE (MFGR. & LINE, SIZE): Goodyear Viva III P175/75R13
BIAS PLY, BELTED, OR RADIAL: Radial

PLY RATING: 3 ply

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 697 LBS. RIGHT REAR 394 LBS.

LEFT FRONT 728 LBS. LEFT REAR 426 LBS.

TOTAL FRONT WEIGHT 1425 LBS. (63.5 % OF TOTAL VEHICLE WEIGHT)
TOTAL REAR WEIGHT 820 LBS. (36.5 % OF TOTAL VEHICLE WEIGHT)
TOTAL DELIVERED WEIGHT 2245% LBS.

VEHICLE ATTITUDE (ALL DIMENSIONS IN INCHES):

DELIVERED ATTITUDE: RF 24 1/8 ;LF 23 13716 ;RR 24 1/4 ;LR 24 1/4
PRE-TEST ATTITUDE: RF 23 5/16 ;LF 23 174 +RR 23 3/8 ;LR 23 3/8
POST-TEST ATTITUDE: RF 25 15/16 sLF 26 3/8 ;RR 21 3/4 ;LR 24 1/4

WEIGHT OF TEST VEHICLE WITH REQUIRED DUMMIES AND 219 LBS. CARGO:

RIGHT FRONT 775 LBS. RIGHT REAR 601 LBS.

LEFT FRONT 827 LBS. LEFT REAR 592 LBS.

TOTAL FRONT WEIGHT 1602 LBS. (57.3 % OF TOTAL VEHICLE WEIGHT)
TOTAL REAR WEIGHT 1193 LBS. (42.7 % OF TOTAL VEHICLE WEIGHT)
TOTAL TEST WEIGHT 2795 LBS.

WEIGHT OF BALLAST SECURED IN VEHICLE BACK SEAT AREA: 50 LBS.

¥ This weight is taken from a previous Omni which was weighed earlier in the
program. Delivered weight was not required to achieve target weight, and
therefore, was not recorded.

2-3




SUBJECT VEHICLE TEST WEIGHT CALCULATION

Calculated Test Weight = Unloaded Delivered Weight +

(Number of Part 572 Dummies X 164 1bs.) +
(Number of Hybrid III dummies X 167 1lbs.) +
Cargo Weight

2245 + (1 X 164) + (1 X 167) + 115 1bs.
2691 1lbs.*

Actual Test Weight = 2795 1lbs,

Target Test Weight = 2930 1lbs.

To achieve test weight, 13.0 gallons of stoddard solvent and 50 1lbs. of
ballast were added. The weight of the test vehicle was measured by
placing each wheel on a Force Plate manufactured by K.J. Law Engineers,

Inc., Detroit, Michigan.

¥This weight is a calculated test weight based on the unloaded delivered
weight (curb weight) plus one dummy, plus the calculated cargo weight
from the label on each vehicle. This weight would normally be used as
the target test weight, with instrumentation, cameras, ete. in place.
The vehicle would have to be adjusted to match the calculated weight to a
5% tolerance. The target weight was determined from one car in each
class. The small car target weight was determined for the Dodge Omnis,
Honda Accords, and Renault Fuegos by getting the heaviest small car,
Fuego, to its lowest possible test ready weight. The same was done for
the large cars, Chevrolet Celebrity and AMC Concord, and the Concord was
used to determine target weight. Both target weights were given a range

of + 5% for the other car to achieve as final weight.
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SUBJECT VEHICLE TEST FLUID DATA

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

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

TEST VOLUME: 13.0  GALLONS (92-9u4% OF USEABLE)

FUEL SYSTEM CAPACITY (DATA FROM OWNERS MANUAL): 13.0 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,
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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SUBJECT VEHICLE TEST CONDITIONS

TEST NUMBER: 851106

DATE OF TEST: November 6, 1985 TIME OF TEST: 14:33
WIND VELOCITY: 0-3 mph @& 230o HUMIDITY: NA
AMBIENT TEMPERATURE AT IMPACT AREA: 46° F

TEMPERATURE IN OCCUPANT COMPARTMENT: 780 F

DRIVER DUMMY TEMPERATURE 78o F

PASSENGER DUMMY TEMPERATURE 780 F

SUBJECT VEHICLE DATA

ACTUAL INTENDED
TEST WEIGHT (LBS.) 2795 2930%
VEHICLE ORIENTATION (DEGREES) 0 0
VEHICLE VELOCITY (MPH) 0 0
MAXIMUM CRUSH (INCHES) 20.9 DNA
DUMMIES
MIDDLE RT. FRONT LEFT REAR RT. REAR
DRIVER PASSENGER PASSENGER PASSENGER PASSENGER
TYPE: HYBIII P5T72
SERIAL NO.: 48 411
INSTRUMENTATION:
HEAD ACCEL.: 3 3
CHEST ACCEL.: 3 3
FEMUR L.C.'S: 2 2
OTHER: 3 Neck Channels

14 Lower Leg Channels
2 Knee Displacement
1 Chest Displacement

RESTRAINT SYSTEM: Both dummies were unrestrained

REMARKS @ Chamois onh dummy heads per chamois procedure in Appendix D,

¥ Tntended test weight is based on the weight of a Renault Fuego.

2-6



PARTNER VEHICLE INFORMATION

VEHICLE MANUFACTURER: Chrysler Corporation

MAKE/MODEL: 1983 Dodge Omni VIN: 1B3BZ18C5DD265323
BODY STYLE: 5-door hatchback MODEL YEAR: 1983
NHTSA NO.,: R & D COLOR: blue

ENGINE DATA: TYPE: transverse CYLINDERS: 4 DISPLACEMENT 135CID
TRANSMISSION DATA: 5 speed
DATE VEHICLE RECEIVED: 9/23/85 ODOMETER READING: 25

DEALER'S NAME AND ADDRESS: NA

ACCESSORIES:

POWER STEERING No 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 Yes REAR WINDOW DEFROSTER No
OTHER

REMARKS:

1., IS THE VEHICLE STOCK THROUGHOUT? Yes

2. DOES VEHICLE SHOW EVIDENCE OF PRIOR ACCIDENT HISTORY? Yes
Rocker panel below the right front passenger's door was
damaged and had to be repaired.

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.



PARTNER VEHICLE TIRE DATA

RECOMMENDED COLD TIRE PRESSURE: FRONT 35

psi; REAR 35

psi

TIRES ON VEHICLE (MFGR. & LINE, SIZE): Goodyear, Viva II P175/75R13

BIAS PLY, BELTED, OR RADIAL: Radial
PLY RATING: 3 ply
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 697 LBS. RIGHT REAR 394 LBS.

LEFT FRONT 728 LBS. LEFT REAR 426 LBS.

TOTAL FRONT WEIGHT 1425 LBS. (63.0 % OF TOTAL VEHICLE WEIGHT)
TOTAL REAR WEIGHT 820 LBS. (37.0 % OF TOTAL VEHICLE WEIGHT)
TOTAL DELIVERED WEIGHT 2245% LBS.

VEHICLE ATTITUDE (ALL DIMENSIONS IN INCHES):

DELIVERED ATTITUDE: RF 25 1/8 iLF 25 1/2 ;RR 25 1/8 ;LR 25 1/2

PRE-TEST ATTITUDE: RF 23 1/2 ;LF 23 3/4 :RR 23 7/16 ;LR 23 7/8

POST-TEST ATTITUDE: RF 23 5/8 ;LF 21 3/8 ;RR 24 1/2 ;LR 23 3/16
WEIGHT OF TEST VEHICLE WITH REQUIRED DUMMIES AND 231 LBS. CARGO:

RIGHT FRONT 786 LBS. RIGHT REAR 624 LBS.

LEFT FRONT 832 LBS. LEFT REAR 565 LBS.

TOTAL FRONT WEIGHT 1618 LBS. (57.6 % OF TOTAL VEHICLE WEIGHT)

TOTAL REAR WEIGHT 1189 LBS. (42.3 % OF TOTAL VEHICLE WEIGHT)

TOTAL TEST WEIGHT 2807 LBS.

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

¥ This weight is taken from a previous Omni which was weighed earlier in the
program. Delivered weight was not required to achieve test weight, and

therefore, was not recorded.
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PARTNER VEHICLE TEST WEIGHT CALCULATION

Calculated Test Weight = Unloaded Delivered Weight +
(Number of Part 572 Dummies X 164 1bs.) +
(Number of Hybrid III Dummies X 167 1lbs.) +
Cargo Weight
= 2245 + (1 X 164) + (1 X 167) + 115 1lbs.

= 2691 1bs.*
Actual Test Weight = 2807 lbs.
Target Test Weight = 2930 1lbs.

To achieve test weight, 13.0 gallons of stoddard solvent were added. The
weight of the test vehicle was measured by placing each wheel on a Force

Plate manufactured by K.J. Law Engineers, Inc., Detroit, Michigan.

*¥This weight is a calculated test weight based on the unloaded delivered
weight (curb weight) plus one dummy, plus the calculated cargo weight
from the label on each vehicle. This weight would normally be used as
the target test weight, with instrumentation, cameras etc. in place. The
vehicle would have to be adjusted to match the calculated weight to a 5%
tolerance. The target weight was determined from one car in each class.
The small car target weight was determined for the Dodge Omnis, Honda
Accords, and Renault Fuegos by getting the heaviest small car, Fuego, to
its lowest possible test ready weight. The same was done for the large
cars, Chevrolet Celebrity and AMC Concord, and the Concord was used to
determine target weight. Both target weights were given a range of + 5%

for the other car to achieve as final weight.
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PARTNER VEHICLE TEST FLUID DATA

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

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

TEST VOLUME: 13.0 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.




PARTNER VEHICLE TEST CONDITIONS

TEST NUMBER: 851106

DATE OF TEST: November 6,

1985

WIND VELOCITY: 0-3 mph & 230°

AMBIENT TEMPERATURE AT IMPACT AREA:

TEMPERATURE IN OCCUPANT COMPARTMENT:

DRIVER DUMMY TEMPERATURE

PASSENGER DUMMY TEMPERATURE

TEST WEIGHT (LBS.)

TIME OF TEST:

HUMIDITY: NA

PARTNER VEHICLE DATA

VEHICLE ORIENTATION (DEGREES)

VEHICLE VELOCITY (MPH)

MAXIMUM CRUSH (IN.)

ACTUAL
2807
0
59.9
21.8
DUMMIES
MIDDLE RT. FRONT LEFT REAR

PASSENGER

PASSENGER PASSENGER

14:33

INTENDED
2930%
0
59.9

DNA

RT. REAR
PASSENGER

DRIVER

TYPE: P572
SERIAL NO.: 830
INSTRUMENTATION:

HEAD ACCEL.: 3

CHEST ACCEL.: 3

FEMUR L.C.'S: 2

OTHER:

HYBIII
45

N o

1 Chest Disp.
14 Lower leg
2 Knee shear
3 Neck ch.

RESTRAINT SYSTEM: Both dummies were unrestrained

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

*® Intended test weight is based on the weight of a Renault Fuego.




IMPACT VELOCITY MEASUREMENT SYSTEM

PHOTO EMITTE!
RECEIVER PAILl

TOW TRACK THREE PHOTO

INTERRUPTION VANES

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

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

y Dummy and vehicle accelerometer location and data summary
5

High speed camera information




SUBJECT VEHICLE DUMMY DATA SUMMARY

DRIVER DUMMY

PASSENGER DUMMY

SN: 48 SN: 411
POSITIVE NEGATIVE POSITIVE NEGATIVE
DIRECTION® DIRECTION¥* DIRECTION®* DIRECTION¥*#¥
MAX TIME MAX TIME MAX TIME MAX TIME

HEAD ACCELERATION (g)

LONGITUDINAL 32.63 183.88 7u4.30 90.38 222.77 239.50 69.83 91.25

LATERAL 7.64 209.75 24.27 97.00 75.07 82.75 27.39 110.63

VERTICAL 7.81 209.75 37.15 92.63 197.10 116,00 94.91 239.63

RESULTANT 84.23 € 90.38 245.27 € 239.50
HIC 712.15 from 72.25 to 105.38 2255.69 from 111.38 to 119.00
NECK LOADS (1b)

SHEAR (X) 147.09 211.13 146.99 91.50 - —— -— —_—

AXIAL (Z) T44.36 96.88 193.85 210.38 -— - -— ——a
NECK MOMENTS (1b-ft)

ABOUT LATERAL 54,06 90.38 16.42 262.75 - -——Q - —-—
CHEST ACCELERATION (g)

LONGITUDINAL - ——=Y ——— ——= 11.00 166.88 125.87 110.38

LATERAL 12.21 75.00 4,74  64.00 4,20 114.88 27.64 104.38

VERTICAL 8.69 98.75 7.81 90.50 5.88 272.50 18.61 98.38

RESULTANT 12.65 €@ 74.88¢0 126.44 € 110.38

3 MSEC CLIP 7.090 106.67

CHEST DISPLACEMENT (in) 0.34 € 77.63 - -—— ——= ——=qa
FEMUR LOADS (1b)

LEFT 92.99 52.63 1001.49 101.63 144,61 52.13 1054.64  78.63

RIGHT 200.88 118.13 998.70 62.13 82.90 56.88 1206.97 89.38
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SUBJECT VEHICLE DUMMY DATA SUMMARY CONTD

DRIVER DUMMY

SN:
POSITIVE NEGATIVE
DIRECTION® DIRECTION¥#*
MAX TIME MAX TIME
KNEE LOADS (1b)
LEFT LEG
LEFT SENSOR 211.40 107.75 299.21 45.00
RIGHT SENSOR 543.63 100.88 157.53  47.25
RIGHT LEG
LEFT SENSOR 204,03  88.50 179.53  53.75
RIGHT SENSOR 399.13  94.00 151.96  31.38
KNEE DISPLACEMENT (in)
LEFT KNEE 0.21 81.63 —— >
RIGHT KNEE 0.07 T72.75 —-- -~=E
TIBIA MOMENTS (1b-ft)
LEFT LEG
ABOUT LONGITUDINAL 4y, 81 62.88 50.01 101.63
ABOUT LATERAL 107.13 103.13 72.86 62.13
RIGHT LEG
ABOUT LONGITUDINAL 14.73 63.75 54.12  92.75
ABOUT LATERAL 277.90  96.63 52.76  62.75
ANKLE LOADS (1b)
LEFT LEG
LATERAL 52.74 60.00 95.34 72.38
VERTICAL 443,47  46.38 376.05 59.13
RIGHT LEG
LATERAL 39.90 27.88 96.88 92.50
VERTICAL 365.31 40.00 213.80 106.25
ANKLE MOMENTS (1b-ft)
LEFT LEG
ABOUT LONGITUDINAL 90.50 61.88 9.88 92.75
RIGHT LEG
ABOUT LONGITUDINAL 27.17 56.88 17.08 103.63

* LONGITUDINAL: FORWARD
LATERAL: LEFTWARD
VERTICAL: UPWARD

**LONGITUDINAL: REARWARD
LATERAL: RIGHTWARD
VERTICAL: DOWNWARD

See TEST ANOLMALIES

Q m R <

Using Y and Z only

No instrumentation at this location
No negative value in the time interval of interest




PARTNER VEHICLE DUMMY DATA SUMMARY

DRIVER DUMMY

PASSENGER DUMMY

SN: 830 SN: U5
POSITIVE NEGATIVE POSITIVE NEGATIVE
DIRECTION* DIRECTION#*#* DIRECTION® DIRECTION¥*
MAX TIME MAX TIME MAX TIME MAX TIME
HEAD ACCELERATION (g)
LONGITUDINAL 43.74 198.50 82.91 73.50 30.47 233.388 111.93 81.63
LATERAL —-— _—Y _— L { 19.97 240.50 17.83 114.50
VERTICAL 7.43 201.25 111.59 88.13 0 113.59 107.63 80.87 88.50
RESULTANT 118.14 € 88.13 119.08 @& 81.63
HIC 670.96 from 86.88 to 106.38 1432.46 from 85.13 to 113.13
NECK LOADS (1b)
SHEAR (X) -— —_— = _— 94,53 179.38 514,59 107.63
AXIAL (Z) - ——Q - -0 1065.55 89.00 640.72 107.25
NECK MOMENTS (1b-ft)
ABOUT LATERAL _— —_——a _— —_——O 29.32 160.38 141.09 102.75
CHEST ACCELERATION (g)
LONGITUDINAL 7.38 224.50 51.23 97.13 3.10 192.88 84.75 98.75
LATERAL —_— ——Y —-- -—Y 11.34 99.88 9.38 88.25
VERTICAL 15.58 102.25 — —_—Y y 42 63.38 52.19 86.13
RESULTANT —_— 8 =Y 87.39 @ 98.75
3 MSEC CLIP —— Y 82.22
CHEST DISPLACEMENT (in) —=-= €& -—=10 0.60 @ 106.25
FEMUR LOADS (1b)
LEFT 182.59 335.50 1034.69 84.25 515.42 104.25 1072.83 72.25
RIGHT 113.17 335.50 1562.53 85.38 121.47 194,00 1400.98 79.50
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PARTNER VEHICLE DUMMY DATA SUMMARY CONTD

PASSENGER DUMMY

SN: U5
POSITIVE NEGATIVE
DIRECTION®* DIRECTION¥*#¥
MAX TIME MAX TIME
KNEE LOADS (1b)
LEFT LEG
LEFT SENSOR 739.94  84.88 137.47  42.50
RIGHT SENSOR 624.09 86.75 179.85 33.88
RIGHT LEG
LEFT SENSOR 683.42 90.25 161.68 40,88
RIGHT SENSOR 1189.48 87.63 258.19 64.13
KNEE DISPLACEMENT (in)
LEFT KNEE 0.15 74.00 —_— -—— £
RIGHT KNEE 0.07 67.38 —— -—¢t
TIBIA MOMENTS (1b-ft)
LEFT LEG
ABOUT LONGITUDINAL 86.91 85.00 35.28 71.50
ABOUT LATERAL 275.51 87.38Y 116.85 65.63
RIGHT LEG
ABOUT LONGITUDINAL 37.86 64.25 82.30 86.00
ABOUT LATERAL 283.40 85.63 65.97 60.00
ANKLE LOADS (1b)
LEFT LEG
LATERAL g1.45 85.50 42.39 T71.75
VERTICAL 3G91.04 34.25 196.65 63.63
RIGHT LEG
LATERAL 36.98 58.75 88.30 85.88
VERTICAL 362.28 34.25 135.15 88.50
ANKLE MOMENTS (1b-ft)
LEFT LEG
ABOUT LONGITUDINAL 20.12 81.38 11.36 71.88
RIGHT LEG
ABOUT LONGITUDINAL 25.36 60.00 23.40 108.25

¥ LONGITUDINAL: FORWARD
LATERAL: LEFTWARD

VERTICAL: UPWARD

¥¥] ONGITUDINAL: REARWARD
LATERAL: RIGHTWARD
VERTICAL: DOWNWARD

YSee TEST ANOMALIES

aNo instrumentation at this location

eNo negative value in the time intsrval of inzerest

oUsing X and Z only
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VISIBLE DUMMY

Head
Chest
Abdomen
Left Knee

Right Knee

DOOR OPENING:

Front

Rear

SEAT MOVEMENT:

CONTACT POINTS:

DRIVER

Steering wheel rim

Steering wheel

None

Lower instrument panel

Lower instrument panel

LEFT

Normal

Normal

SEAT BACK FAILURE

Driver None
Passenger None
GLAZING DAMAGX: Windshield was shattered

OTHER NOTABLE

PASSENGER

Windshield

Upper instrument panel

None

Lower instrument panel

Lower instrument panel

RIGHT

Normal

Normal

SEAT SHIFT

None

None

IMPACT EFFECTS:
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PARTNER VEHICLE

VISIBLE DUMMY CONTACT POINTS:

DRIVER PASSENGER
Steering wheel rim,
Head instrument panel, windshield Windshield
Chest Steering wheel Knees
Abdomen Steering wheel rim None
Left Knee Lower instrument panel Lower instrument panel
Right Knee Lower instrument panel Lower instrument panel
DOOR OPENING:
LEFT RIGHT
Front Difficult Tools required
Rear Normal . Normal
SEAT MOVEMENT:
SEAT BACK FAILURE SEAT SHIFT
Driver None None
Passenger None None
GLAZING DAMAE: Windshield was shattered

OTHER NOTABLE IMPACT EFFECTS:




SUBJECT VEHICLE DUMMY KINEMATIC SUMMARY

DRIVER

During impact, the dummy slid forward on the seat as its knees contacted
the lower instrument panel. The dummy continued forward as its chest
contacted the steering wheel and its head struck the upper steering wheel rim.
The dummy rebounded and came to rest with its knees embedded in the lower
instrument panel, lower back resting on the seat cushion and leaning back

against the seatback.

PASSENGER

During impact, the dummy slid forward on the seat as its knees struck the
lower instrument panel. The dummy continued forward as its head struck the
windshield. The dummy's head then rotated backward, allowing the dummmy's
chest to contact the upper instrument panel. The dummy rebounded and came to
rest with its knees embedded in the lower instrument panel, buttocks on the

front edge of the seat cushion and leaning back against the seatback.



PARTNER VEHICLE DUMMY KINEMATIC SUMMARY

DRIVER

During impact, the dummy slid forward on the seat as its knees contacted
the lower instrument panel. The dummy's forward motion continued as its chest
struck the steering wheel and its head struck the upper steering wheel rim,
the upper instrument panel and windshield. The dummy rebounded and came to
rest with its knees embedded in the lower instrument panel, buttocks on the

front edge of the seat cushion and leaning back against the seatback.

PASSENGER

During impact the dummy slid forward on the seat as its knees impacted
the lower instrument panel. The dummy's forward motion continued as its head
struck the windshield. The dummy's head then rotated backward, allowing the
dummy's chest to contact the upper instrument panel and its knees. The dummy

rebounded and came to rest sitting upright and slightly forward on the seat.
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DUMMY TEMPERATURE CONTROL AND POSITIONING

Both vehicles were taken outside and positioned at the impact area between
11:00 and 11:30 hours on the day of the test, At this point heaters were
placed into the windows of the vehicles to maintain the temperature. The
vehicles remained in this position until approximately 13:10. The partner
vehicle was then moved back into the barrier building to be hooked to the tow
track. The subject vehicle was left at the impact point until the test at
14:33,

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.
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DUMMY IN-VEHICLE 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
BUCKET SEAT BACK TYPE: Fixed 1. R. Benavides
_X Adjustable Reclining —

2. B. Miller

POSITIONING DATE: November 6, 1985 3

AMBIENT TEMP.: 70°F. TIME: 8:00 4.
DRIVER DUMMY # 830 TYPE P572 PASSENGER DUMMY # 45 TYPE HITI
Seatback Angle 247 Seatback Angle 24° .,
Head 20 7/16" Pelvis Angle 240 Head 20 1/4
Target 11° Target 29 °

Knee 25 3/8" Knee 27 5/16"
Joint 101 Joint 93°

Approx."H" 13 7/16"

FORE 4

MIDPOINT MIDPOINT
A= 48 3/4" A -
B = 36 3/4" B -
C = 11"
" [-
D= 12
Door Glass Door Glass
Height*11 1/8"— " Height+
11 1/8"
Lateral Bar — T
Adjustable e
Pointer
Left v |l | Right
Front ~ T Driver Passenger Front
Door Dummy# 83Q Dummy# 45 Door

* Door glass height is equal on the right and left side of wvehicle.
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DUMMY IN-VEHICLE

POSITION

RECORDING SHEET

DRIVER PASSENGER

48 411
HH

10 1/4 12 5/8
HwW

14 11/16 16 7/8
CD

19 1/4 25
CS

14 3/4 NA
KDL

5 1/4 6 11/16
KDR

5 11/16 6 11/16

DRIVER PASSENGER

48 411
HR

6 1/2 5 3/4
HsS

8 1/4 8 3/16
AD

3 3/16 4 1/4
HD

6 5/16 6 1/2
HZ

31/2 2 5/8

ALL MEASUREMENTS IN INCHES




DUMMY IN-VEHICLE POSITION RECORDING SHEET

AaAaNLIYLIN VLRLIOVLL

DRIVER PASSENGER

830 45
HH

11 7/8 9 15/16
HW

16 1/8 16
CcD

19 1/16 21 5/8
CS

18 5/16 NA
KDL

71/2 5
KDR

6 15/16 4 9/16

DRIVER PASSENGER

830 45
HR

5 5/8 7.5/16
HS

7 13/16 9 1/16
AD

3.3/16 4 1/16
HD

71/8 6 1/8
HZ

2 1/2 4 1/2

ALL MEASUREMENTS IN INCHES
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/_'B' POST

5/

\—‘DOOR STRIKER

‘\\\\——-TOP OF DOOR SILL

PRE-TEST POST-TEST
NR 13 13/16" NA
NH 18 3/4" NA
HS 26 1/4" 25 1/2"
sca 26° 33°
SWA 64° 63°
HZ 21 1/4" 23 7/16"
SHA 19° 26°
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W//r-—‘B' POST

—DOOR STRIKER

‘\\\\——-TOP OF DOOR SILL

PRE-TEST POST-TEST
NR 17 7/16" NA
NH 22 3/4" NA
HS 27 1/16" 25
SCA 26° 39°
SWA 64° 51°
HZ 18 7/8" 23"
SHA 79° 66°




NO.

SUBJECT VEHICLE ACCELEROMETER LOCATIONS AND DATA SUMMARY

LOCATION X*

Y*

Z*

POSITIVE

DIRECTION**#*

MAX
(g)

TIME
(msec)

NEGATIVE
DIRECTION*¥*

MAX
(g)

TIME

(msec)

FORWARD
FRAME RAIL 142.5
(LONGITUDINAL)

-18.5

19.

44.73

66.88

204 .00

13.38

FRONT FRAME
CROSSMEMBER 127.8
(LONGITUDINAL)

0.0

26 .38

41.50

133.90

46.75 v

BRAKE CALIPER;
FRONT RIGHT 134.3
(LONGITUDINAL)

-24.9

10.

58.85

64 .00

131.05

51.00

ENGINE
BOTTOM 140.8
(LONGITUDINAL)

0.0

28.32

47.50

217.75

22.25 ¥

ENGINE BLOCK
TOP 138.5
(LONGITUDINAL)

-1.5

30.

30.11

63.00

93.37

43.50

STEERING

COLUMN; LOWER 118.3
(A-P AXIS)

12.8

33.

12.77

70.13

98.53

43.75

STEERING WHEEL

HUB 100.9
(A-P AXIS)

(I-S AXIS)

13.4

31.

26.61
19.83

70.50
31.50

84.99
66.23

44,50
87.13

STEERING COLUMN
DISPLACEMENT
(A-P AXIS)

—— 0

———

DASH

PANEL 108.8
(LONGITUDINAL)
(VERTICAL)

0.0

34,

31.13
40 .84

107.50
59.25

44,46
36 .48

48.13
68.25

10

PITCH RATE
GYRO 87.5

0.0

16

.3

38.97

30.88

435.26

61.63

11

B-PILLAR

SILL - LEFT 71.8
(LONGITUDINAL) Av
(VERTICAL)

23.6

9.

28.0 mph @

8
94.13 msec

105.88
62.00

25.56
7.11

56.50 Y
6.75

12

B-PILLAR
SILL - RIGHT 71.5
(LONGITUDINAL) AV

—23~5

10.

35.9 mph €

0
100.75 msec

7.25

112.38

35.47

49.00 v

13

REAR SEAT LEFT
CRCSSMEMBER 60.9
(LONGITUDINAL)P¥*¥ AY
(VERTICAL)

13.5

14.

31.8 mph @

8
97.38 msec

.46
.78

o W

106.25
87.88

31.10
5.72

63.88
36.88

14

REAR SEAT LEFT
CROSSMEMBER 49.9
(LONGITUDINAL)R¥**

13.5

12.

3

—— Y

-
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SUBJECT VEHICLE ACCELEROMETER LOCATIONS AND DATA SUMMARY CONTD

POSITIVE NEGATIVE
DIRECTION*¥#¥ DIRECTION**#¥
MAX TIME MAX  TIME
NO, LOCATION X* y# VAd (g) (msec) (g) (msec)
15 REAR SEAT RIGHT
CROSSMEMBER 61.0 -13.0 14.6
(LONGITUDINAL)P** AV = 32.7 mph € 103.63 msec _ 3.06 17.13  29.44  37.00
16 REAR SEAT RIGHT
CROSSMEMBER
(LONGITUDINAL )R** —_ - —
17 REAR AXLE
CENTERLINE
(LONGITUDINAL) _— —_—O e ——a
¥ REFERENCE: X - REAR BUMPER (+ FORWARD), Y — VEHICLE CENTERLINE (+ TO LEFT),

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.

Y See TEST ANOMALIES
® No instrumentation at this location
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NO.

PARTNER VEHICLE ACCELEROMETER LOCATIONS AND DATA SUMMARY

LOCATION X*

Y¥*

YA

POSITIVE

DIRECTION#**¥
MAX TIME
(g) (msec)

NEGATIVE
DIRECTION*#*#

MAX
(g)

TIME
(msec)

FORWARD
FRAME RAIL
(LONGITUDINAL)

143.1

-18.0

21.0

— Y

95.73

17.38

FRONT FRAME
CROSSMEMBER
(LONGITUDINAL)

128.0

0.0

11.87  15.75

80.35

37.50

BRAKE CALIPER;
FRONT RIGHT
(LONGITUDINAL)

133.5

-2305

10.4

43.43 35.88

100.87

46.13

ENGINE
BOTTOM
(LONGITUDINAL)

140.0

-0.5

24.61 49.88

95.26

24.00

ENGINE BLOCK
TOP
(LONGITUDINAL)

137.6

0.9

30.6

12.27 59.25

87.75

40.75

STEERING
COLUMN; LOWER
(A-P AXIS)

115.5

12.3

170.43 40.63

63.68

52.25

STEERING WHEEL
HUB

(A-P AXIS)
(I-S AXIS)

101.3

13.0

32.0

41.74
40.87

76.50
64.50

87.74
53.90

36.50
59.38

STEERING COLUMN
DISPLACEMENT
(A-P AXIS)

—_——

—_

DASH

PANEL
(LONGITUDINAL)
(VERTICAL)

108.5

0.0

35.8

_— _—
129 .47 98 .00

38.52

-—
103.75

10

PITCH RATE

GYRO 131.0

0.0

18.0

129.73 65.63

383.19

45.13

1

B-PILLAR

SILL - LEFT
(LONGITUDINAL)
(VERTICAL)

71.3
Ay

24.0

33.9 mph €

1.1
108.75 msec

1.53 148.00
14.70 64.25

27.01
15.23

38.25
58.00

12

B~-PILLAR
SILL - RIGHT
(LONGITUDINAL)

70.8
AV

—2305

31.3 mph 6

10.5
118.63 msec

10.47 28.13

33.04

39.00

13

REAR SEAT LEFT
CROSSMEMBER
(LONGITUDINAL)P#*#*
(VERTICAL)

59.6
AV

1.3

33.9 mph @

15.4
107.75 msec

127.00
8.04 92.63

27.38
12.27

66.13
43.00

14

REAR SEAT LEFT
CROSSMEMBER
(LONGITUDINAL)R¥*¥*

49.4

12.0

13.2

224.50

29.04

66 .38
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PARTNER VEHICLE ACCELEROMETER LOCATIONS AND DATA SUMMARY CONTD

POSITIVE NEGATIVE
DIRECTION*#*# DIRECTION*¥*%
MAX TIME MAX TIME
NO. LOCATION X* y* YAd (g) (msec) (g) (msec)
15 REAR SEAT RIGHT
CROSSMEMBER 59.8 -12.0 15.4
(LONGITUDINAL)P**¥ AV = 37.0 mph € 125.00 msec 7.42 128 .13 41,22 40.13

16 REAR SEAT RIGHT

CROSSMEMBER 49.3 -12.9 12.9

(LONGITUDINAL)R¥*¥ 2.42 126.50 33.95 40.13
17  REAR AXLE

CENTERLINE 42,5 0.0 6.3

(LONGITUDINAL) 7.80 113.88 31.48 43.25

¥ REFERENCE: X - REAR BUMPER {(+ FORWARD), Y — VEHICLE

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.

Y See TEST ANOMALIES
® No instrumentaiton at this location
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' VEHICLE ACCELEROMETER LOCATIONS

12

15

16

X

13

14

i (Y)+ LATERAL

H

C ]

(X) + LONGITUDINAL

——

e
5 i\ R4
= |6
/\
]23,4 AN L

LR
12

13
15

N) + VERTICAL
O

—
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SUBJECT VEHICLE

< L >
X
«— /2 > L/2 —>
ST 0T TN
T—_ c2 c3 C4 c5 ‘f
Cl ¢ | !
i_/_ ' <6
4
—— ——Y
VEHICLE Red Dodge Omni
PRE-TEST POST-TEST CRUSH
L 55 1/4 L L
C1 162 1/4 1 142 13/16 C 19 7/16
c2 162 7/8 c2 142 1/4 2 20 5/8
C3 163 5/16 3 142 3/8 3 20 15/16
c4 163 5/16 o 142 3/8 ca 20 15/16
c5 162 7/8 c5 142 15/16 c5 19 15/16
6 162 1/8 6 142 3/4 6 19 3/8
D 0 D 0 D 0




PARTNER VEHICLE

A

€ L/2

Y

A
=
N

¥_—_— c2 C3 C4 C5 —__nT_

c RN

_L_./

Nt
—— - —Y
VEHICLE Blue Dodge Omni
PRE-TEST POST-TEST CRUSH

L 55 L L
Cl 161 3/4 C1 141 7/16 Cl 20 5/16
C2 162 13/16 C2 142 15/16 4 19 7/8
C3 163 7/16 C3 142 7/8 C3 20 9/16
c4 163 5/8 ca 142 4 21 5/8
C5 162 15/16 cs5 141 1/8 5 21 13/16
C6 161 13/16 6 140 3/4 6 21 1/16
D 0 D D
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PRE-TEST AND POST-TEST MEASUREMENT POINTS

Rear Datum Reference

Engine Block

Dimension
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__\\\\\‘
3
Ctr. Of Z18
Steering V
Column-——>-—l
Y17
To 'A' Post —
| e |
C) Rear Datum
Reference
At Center
227 4,15 o Bottom Of Of Rear
'A' Post (Right/ Bumper
X16 Left Side)

To Steering Column
To Firewall (Right/Left Side)




PRE-TEST AND POST-TEST MEASUREMENT POINTS CONTD.

B L N L L e
T B e

L NG T ARAL XA Ny T RERIIN e e e v s e X
s

B [ R

<
Ve R SRR
IR S

222-23 ' Z24-25

O — - S e

X31
X30

X33
X32

1
ryYvyy
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HIGH SPEED CAMERA INFORMATION

CAMERA NO. X* Y#* Z%
1 o" -17' 1" 31"
2 yr 6" -24! 32"
3 -12' 5 140 yn oy
5 -4t " 241 32"
7 ot 47! usn
8 -4 un 24 2n 72"
10 -15' 9" 32! Tm
12 14 5 —241 4m 75m
13 0 0 18!
14 -2 0 _121 om

Forward with respect to the partner vehicle impact point.

Rightward from intended vehicle centerlines.

¥Reference

+X =

+Y =

+Z = Upward from ground level
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CAMERA POSITION DIAGRAM

SUBJECT VEHICLE

;

PARTNER VEHICLE

—_— N ———

BARRIER TRACK
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TEST ANOMALIES

SUBJECT VEHICLE

The driver's X axis chest accelerometer, CSTXG1, did not record data
after 90 msec due to the cable being pulled out of the connector.

The following channels did not return to zero following impact.

Front frame rail, X axis, FFRXG

Front frame crossmember, X axis, FFCXG

Lower engine, X axis, ENGXG2

Upper engine, X axis, ENGXG1

Steering column, A-P axis, SCAPG

Steering wheel hub, I-S axis, SH1IG

Left B pillar, X axis, LPBXG

Right B pillar, X axis, RPBXG

The redundant X axis left rear seat accelerometer, TLRXGD, did not record
data due to a failed transducer.

The driver's right upper tibia Y axis moment, TBRYM1, reached its full

scale value.

PARTNER VEHICLE

The driver's Y axis head accelerometer, HEDYG1, did not record data after
78 msec due to a failed transducer.

The driver's Y axis chest accelerometer, CSTYG1, recorded anomalous
spikes at approximately 26 and 116 msec.

The driver's Z axis chest accelerometer, CSTZG1, recorded an anomalous
spike at approximately 65 msec.

The passenger's right upper tibia Y axis moment, TBRYM2, reached its full
scale value,

The passenger's left upper tibia Y axis moment, TBLYM2, reached its full
scale value,

The dash panel X axis accelerometer, DPCXG, did not record data
throughout the test.

The front frame rail X axis accelerometer, FFRXG, recorded an anomalous

spike at 45 msec due to a pinched cable.
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APPENDIX A

PHOTOGRAPHS




Figure A-1, PRE-TEST GENERAL OVERALL

Figure A-2. POST-TEST GENERAL OVERALL
a2
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Figure A-3, PRE-TEST SUBJECT VEHICLE LEFT SIDE

Figure A-lU, POST-TEST SUBJECT VEHICLE LEFT SIDE
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Figure A-5. PRE-TEST SUBJECT VEHICLE RIGHT SIDE
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A~6. POST-TEST SUBJECT VEHICLE RIGHT SIDE
A-4




Figure A-7. PRE-TEST SUBJECT VEHICLE FRONT VIEW

Figure 4-8. POST-TEST SUBJECT VEHICLE FRONT VIEW
A-5
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Figure A-§9. PRE-TEST SUBJECT VEHICLE DRIVER DUMMY - VIEW 1
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Figure A-10. POST-TEST SUBJECT VEHICLE DRIVER DUMMY - VIEW 1
A-5




Figure A-11. PRE-TEST SUBJECT VEHICLE DRIVER DUMMY - VIEW 2

Figure A-12, POST-TEST SUBJECT VEHICLE DRIVER DUMMY - VIEW 2
A-T
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PRE-TEST SUBJECT VEHICLE DRIVER DUMMY — VIEW 3
TEST SUBJECT VEHICLE DRIVER DUMMY - VIEW
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Figure A-15, PRE-TEST SUBJECT VEHICLE PASSENGER DUMMY - VIEW 1

Figure A-16. POST-TEST SUBJECT VEHICLE PASSENGER DUMMY - VIEW 1
A-9




Figure A-17. PRE-TEST SUBJECT VEHICLE PASSENGER DUMMY — VIEW 2

Figure A-18. POST-TEST SUBJECT VEHICLE PASSENGER DUMMY — VIEW 2
A-10
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Figure A-20. POST-TEST SUBJECT VEHICLE PASSENGER DUMMY — VIEW 3
A-11




Figure A-21, PRE-TEST SUBJECT VEHICLE GLAZING - VIEW 1

Figure A-22, POST-TEST SUBJECT VEHICLE GLAZING - VIEW 1
A-12




Figure A-23, PRE-TEST SUBJECT VEHICLE GLAZING - VIEW 2

Figure A-24, POST-TEST SUBJECT VEHICLE GLAZING - VIEW 2
A-13




Figure A-25. FPOST-TEST SUBJECT VEHICLE INTERIOR DAMAGE - VIEW 1

Figure A-26, POST-TEST SUBJECT VEHICLE INTERIOR DAAMAGE - VIEW 2
A-14




Figure A-27. POST-TEST SUBJECT VEHICLE DRIVER DUMMY - VIEW 4

Figure A-28, POST-TEST SUBJECT VEHICLE PASSENGER DUMMY - VIEW U
A-15




Figure A-29. PRE-TEST PARTNER VEHICLE LEFT SIDE

Figure A-30, POST-TEST PARTNER VEHICLE LEFT SIDE
A-16
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Figure A-31. PRE-TEST PARTNER VEHICLE RIGHT SIDE

Figure A-32. POST-TEST PARTNER VEHICLE RIGHT SIDE
A-1T




Figure A-33. PRE-TEST PARTNER VEHICLE FRONT VIEW

|

Figure A;Sﬂ. POST-TEST PARTNER VEHICLE FRONT VIEW
A-18




A-19
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Figure 35. PRE-TEST PARINER VEHICLE DRIVER DUMMY - VIEW 1

Figure A-36., POST-TEST PARTNER VEHICLE DRIVER DUMMY - VIEW 1




PRE-TEST PARTNER VEHICLE DRIVER DUMMY - VIEW 2

Figure A-37,

POST-TEST PARTNER VEHICLE DRIVER DUMMY - VIEW 2

Figure A-38.

A-20




Figure A-39, PRE-TEST PARTNER VEHICLE DRIVER DUMMY - VIEW 3
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Figure A-40. POST-TEST PARTNER VEHICLE DRIVER DUMMY VIEW - 3
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Figure A-U1, PRE-TEST PARTNER VEHICLE PASSENGER DUMMY - VIEW 1

Figure A-42, POST-TEST PARTNER VEHICLE PASSENGER DUMMY — VIEW 1
A-22




Figure A-43. PRE-TEST PARTNER VEHICLE PASSENGER DUMMY - VIEW 2

=

Flgure A-44, POST-TEST PARTNER VEHICLE PASSENGER DUMMY - VIEW 2
A-23




Figure A-45, PRE-TEST PARTNER VEHICLE PASSENGER DUMMY — VIEW 3

Figure A-46. POST-TEST PARTNER VEHICLE PASSENGER DUMMY - VIEW 3
A-24




Flgure A-UB.

Figure A-47.

PRE-TEST PARTNER VEHICLE GLAZING - VIEW 1

POST-TEST PARTNER VEHICLE GLAZING - VIEW 1
A-25




Figure A-49,

Figure A-50.

PRE-TEST PARTNER VEHICLE GLAZING - VIEW 2

POST-TEST PARTNER VEHICLE GLAZING - VIEW 2
A-26




Figure A-51, POST-TEST PARTNER VEHICLE INTERIOR DAMAGE - VIEW 1

Figure A-52. POST-TEST PARTNER VEHICLE INTERIOR DAMAGE - VIEW 2
A-2T7




Figure A-53. POST-TEST PARTNER VEHICLE DRIVER DUMMY - VIEW U4

Figure A-54, POST-TEST PARTNER VEHICLE PASSENGER DUMMY - VIEW 4
A-28




APPENDIX B

DATA PLOT PRESENTATICN

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. The data was filtered according to

SAE J211.



SUBJECT VEHICLE DATA PLOTS
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PRE-TEST CALIBRATION

P SUBJECT VEHICLE

The driver dummy was not calibrated prior to this test. The dummiés used

R T e e, T
.

in this program are now scheduled for recalibration after each dummy has

e VORI

been through two crash tests. Between times in which the dummy is not
scheduled to be calibrated a post-test inspection is completed. If no

. parts are needed, the dummy is ready to be used in the next crash test.
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AR T
.

TRANSFORTATION RESEARCH CENTER OF OHIO

EXTERNAL DIMENSIONS

FART 572 20-JUN-RS
TEMFERATURE 68,00 F RELATIVE HUMIDITY 70.00 7%
VRTC SRL 98 EN41104 972 SN411 EXT.LNIMENSIONS 04
] ODESCRIFTION I SPECIFICATION | TEST RESULTS |
| SN HUMANIOLD 411t | | {
| ] ! |
I Sittindg Height | 35.6 - 395.8IN | 33.6 INS i
] | ] |
I Shoulder Fivot Height I 21.8 - 22.4IN | 22.4 INS I
| I | ]
i Hir Fivot Heidght I 3492 IN (ref.)i 3.7 INS |
{ | I |
| His Pivot From BRackline { 4.8 IN (ref.)I 4,8 INS i
| | | |
| Knee Fivot From Rackline I 2041 - 20.7IN | 20.2 INS |
| | H 1
| Rear of Head From Rackline ! 1.7 IN (ref) | 1.7 INS |
1 ! | ]
| Chest Derth I 2.1 - 9.6IN | 2.4 INS |
[ ] ! I
| Shoulder Width | 17.8 - 18.4IN | 17.9 INS !
} | | |
I Chest Circumference Over Nierrles | 36.8 - 40.0IN | 37+1 INS |
H | I !
I Waist Circumfererce at Min. Girthl 31.4 - 32,6IN | 32.2 INS |
I | | ]
I Hir Widtn I 14.0 = 15.4IN | 14.6 INS |
] ] ] ]
I Knee Fivot From Floor I 192.3 -~ 192.9IN | 192.3 INS f

DUMHY MEETS SFECIFICATIONS

TECHNICIANL7E;22§Z;:LKL~

TEST SUFERUISDR__¢4:2§14222;€2é%L ______________
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TRANSFORTATION RESEARCH CENTER OF OHIO

LUMEBAR FLEXION TEST

FART 3572 20~ JUN-85
TEMFERATURE 48.00 F RELATIVE HUMIDITY 70.00 %
VRTC SRL 938 LF41104 572 SN411 LUMBRAR FLEX CAL 04
{ !
| DEFLECTION I SFECIFICATION I TEST RESULTS |
i ! | |
i 0 Ded, ! O LES ! 0.00 LERS i
i | | ]
| 20 Ded I 22,00 - 34,00 LES | 31.00 LBRS |
| ! i |
! 30 Iled Il 34,00 - 44.00 LES | 37.+.00 LERS f
| I { ]
! 40 lied I 46,00 - 5B.,00 LES | 49,00 LBRS I
! ! ! !
| ! ! |
! NET RETURN ANGLE ! 12 DEG | 10.45 DEG 1

TEST sumwmm-%.@g _____________



TRANSPORTATION RESEARCH CENTER OF OHIOD

ABDOMINAL COMPRESSION TEST

PART 572 20-JUN-85
TEMPERATURE 70.00 F RELATIVE HUMIDITY &8.00 %
VRTC SRL 98 AB4110C4 972 SN411 ABDOM COMPR CAL 04

TEST CORRIDORS

i
DISPLACEMENT : FORCE | TEST RESULTS
o ! ST :
! 0 IN. ! 10 LBS : 10 LBS :
v ! ! !
i 50 1IN | 23.00 - 36.00 LBS ! 29.13 LBS !
! ! ! !
! .75 IN. ! 36.00 - 50.00 LBS ! 40. 54 LBS !
! ! ! !
: 1.00 IN. ! 50.00 - 63.00 LBS ! 55. 55 LBS !
: | P :
! 1.30 IN. ! 73.00 - 88.00 LBS ! 78. 53 LBS ;
] 1 ! ]

DUMMY MEETS SPECIFICATIONS

TECHNICIAN =i/~
TEST SUPERVISOR £ 17/ 7o

C-5



v ama v v e — 1 b e A ~ T LR B0 WS SN oy R U [y 3 | W0 N ] TWIY Lrsuyguud

. (NI IN3HIDUOJSIO 0xad
A S S S 2 S S % P e A 1S Gl K

0B"@

r
c

]

[ﬂﬁeJm'm

93, 0°

1

34y °F

C

T
oda

011 R OFU RS

T

i

QR ORT OO 027

@p-aat

s 63°ERT ‘a0 AEM 'NIW Ok- /RiCS /0G31 4d7H LE! 4X34 €&
'NIN Bp- /RICS /0G3T 447 = HILIA Y
[ihe N.mm.z:_.,-am 3iea Lb1d 14768 1{i] HdH0J WO08Y TIRNS 2.6 pOlITRAE ¢ BN

S0m
(m)
n
1
o
Lt
-

TEBDANT L mIe D L el L s el G o e e AT T AN e nn e e B ET—n rman < e

3

Cc-6



[N, o )

g e i

e —————
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Rl £ W

TENFERATURE
VRTC SRL 98

HEALD

HD41104

DROF TEST

FART 872

TRANSFORTATION RESEARCH CENTER OF OHIO

RELATIVE HUMIDITY

972 5N 411 HEAD

20-JUN-85

66 %
OROF

€CAL 04

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

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

IS ACCELERATION CURVE |

IUNIMOLAL?

c-7
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TRANSFORTATION RESEARCH CENTER OF QHIO

NECK FENDULUM TEST

TEMFERATURE
VRTC SRL 98

72.00 F
HN41104

FART 572

RELATIVE HUMIDITY

| Fendulum velocitwu l

— o — . -

20-JUN-85

62,00 %

I Fendulum lleceleration?

T3 - T4t 20 - 5 6

Avd., G level T2 - T3 {

3 mse max

10 ms.

l
I
|
|
25 - 30 ms., |
I
|
|
|
|

max

2,14 ms.

26,11 ms .

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

I Retation Anglel
{ (dedrees) 1

! 0 1 ~2.0 - +2,0
: 30 : 23.6 - 34.4
: 60 1 40,3 - S51.7
: mas 1 G3.2 ~ 6648
: 40 z 7.0 - 83.0
: 20 : Bo+4 - 104.6
: 0 :101.0 - 123,0
f ]

c-8

I Test
Time
) i (ms.)
|
+0.5 | 0.25
3.1 : 31.42
Se3 : 49.28
6.0 z 60,25
5.3 ﬂ 72.9%
3.1 : 24,10
+0.5 : 10€.41



TRANSFORTATION RESEARCH CENTER OF QHIO

THORAX IMFACT TEST

FART 572 21-JUN-85
TEMFERATURE 74 F RELATIVE HUMIDRITY 66 %
VRTC SRL 98 TL41104 972 SN 411 L.S.THORAX CAL 04

!
! | LOW SFEED TEST
{
!

TEST FARAMETER | SFECIFICATION TEST RESULTS
| | ! !
| { | ]
I FENDULUM VELOCITY | 13.86-14.14 FT/SECI 14,04 FT/SEC !
| | | |
| ! { i
! PEAK DEFLECTION I 1.1 INCHES MAX., | 0.99 INCHES !
I l ! !
] I | !
I PEAK RESISTIVE FORCE | 1+450. FOUNDS MAX. | 1283, FOUNDS !
| I ! I
! | | |
I INTERNAL HYSTERESIS I 30%Z - 70% ! 59.3% !

TEST SUF‘ERUISOR_%‘.A@% ___________

c-9
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TRANSFORTATION RESEARCH CENTER OF QHIO

THORAX IMFACT TEST

FART 572 21-JUN-85
TEMFERATURE 73 F RELATIVE HUMILITY &6 %
VRTC SRL 98 TH41104 %72 SN 411 H.S.THORAX CAL 04

!
| HIGH SFEED TEST | |
|
|

TEST FARAMETER |  SPECIFICATION I TEST RESULTS
! } | |
| | ! |
I FENDULUM VELOCITY b 21.78-22.22 FT/SECI 21.78 FT/SEC |
| | l ]
| | 1 i
| PEAK DEFLECTION I 1.7 INCHES MAX. ! 1.47 INCHES !
! | ! |
| i l |
I PEAK RESISTIVE FORCE I 2,250, FOUNDRS MAX.I 19921. FOUNDS |

C-10
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TRANSFORTATION RESEARCH CENTER OF QHIO

KNEE IMPACT TEST

FART 572 21-JUN-85
TEMFERATURE 73 F RELATIVE HUMIDITY 66 %
LEFT KNEE
VRTC SRL 98 LK41104 972 SN 411 L.KNEE IMF CAL 04
| | !
! TEST FARAMETER ! SPECIFICATIOGN I TEST RESULTS
! ! |
{ i i
| PROEE VELOCITY Il 6.76 = 7.04 FT/SEC| 6.96 FT/SEC
i ] |
I FEAK KNEE IMFACT FORCE I 1850 - 23500 LES. | 1855.50 LBRS.
| | |
! | |
I DURATION AEOVE 1000 LES. | ~=1.7 MS. | 1,73 MS.,

TEST SUF‘ERUISDR__M,A@&y __________

C-11
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TRANSFORTATION RESEARCH CENTER OF OHIO

KNEE IMFACT TEST

FART 572 21-JUN-85
TEMFERATURE 71 F RELATIVE HUMIDITY &7 %
RIGHT KNEE
YRTC SRL 98 RK41104 572 SN 411 R.KNEE IMF CAL 04
| | | |
i TEST PARAMETER |  SFECIFICATION I TEST RESULTS |
i | | |
| ; | |
'  PFRORE VELOCITY | 6.76 - 7.04 FT/SECI 6.96 FT/SEC |
| | l [
| FEAK KNEE IMPACT FORCE 1| 1850 - 2500 LES. |  2092.78 LES. I
1 | [ |
| , | | |
| DURATION AEDVE 1000 LES. | »=1,7 MS. : 1.70 MS. !



PRE-TEST CALIBRATION

PARTNER VEHICLE

ST

TN e e
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TRANSFORTATION RESEARCH CENTER OF QHIO

EXTERNAL DIMENSIONS

FART 572 19-JUN-BS
TEMFERATURE 69,00 F RELATIVE HUMIDITY 65.00 %
VRTC SRL 98 ENB3007 572 GNB30 EXT,DIMENSIONS 07
! DESCRIFPTION I SFECIFICATION | TEST RESULTS !

I SN ALDIERSON RESEARCH LAER 830 f } !

I Sitting Heidht i 35.6 - 35.8BIN | 33«7 INS |
l ] | {
| Shoulder Fivot Heidght 1 21.8 - 22,4IN | 22.4 INS ]
] { ] |
| Hir Fivot Height I 3+2 IN (ref.)i 3.9 INS |
| i | |
| Hie Pivot From Bsckline I 4.8 IN (ref.)l 4,8 INS |
| [ i |
| Knee Fivot From Backline I 2041 ~ 20.7IN | 20.5 INS )
l | } i
| Rear of Head From Rackline I 1.7 IN (ref) | 1.7 INS |
l ! ] |
I Chest Desth I 2.1 - 9,8IN | 2.4 INS |
| i | |
| Shoulder Width I 17.8 - 18.4IN | 17.8 INS j
I | [ I
I Chest Circumference Over Nirrles | 36.8 - 40.,0IN | 37+.4 INS |
| ! | |
I Waist Circumfererce 3t Min., Girth!| 31.4 - 32,6IN | 32+2 INS !
| ] | |
I Hir Width I 14,0 - 15.,4IN | 14,4 INS |
! | ] |
| Kree Fivot From Floor I 1923 - 19,9IN i 19.4 INS |

. IUMMY MEETS SFECIFICATIONS

TECHNICIAN-.‘M.-..’% ________________
TEST SL;F-EF:vISEJR.-_.ZZ_M o

C-14
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TRANSFORTATION RESEARCH CENTER OF QHIO

LUMEAR FLEXION TEST

FART 572 2Z-SEF-BEG
TEMFPERATURE 6%9.00 F RELATIVE HUMIDITY 70.00 %
VRTC SRL 98 LF83007k 372 SN 830 LUMEAR FLEX CAL 07
| !
! DEFLECTION I SFECIFICATION I TEST RESULTS !
| ! ! }
! 0 Ded, | 0 LRS ! 0.00 LES ]
! ] | |
| 20 TDed I 22.00 - 34,00 LERS | 32.00 LES |
! ! ! |
! 30 Ded I 34.00 - 46.00 LES | 40,00 LES !
i ] i l
! 40 Ted | 46,00 -~ 58.00 LES | 46.00 LES l
| | ! l
! ! j I
| NET RETURN ANGLE | 12 DEG ! 2.38 IEG i

DUMMY MEETS SFECIFICATIONS

-

TECHNICIAN_Q%{_DZ-,W.__/;‘:‘Q __________
TEST SUFERVISOR__ _W_% ______

Cc-15



TRANSPORTATION RESEARCH CENTER OF OHIO

ABDOMINAL COMPRESSION TEST

PART 572 23-5EP-85
TEMPERATURE 49.00 F RELATIVE HUMIDITY &9.00 %
YRITG SRL 98 ABB3007B 572 SN 830 ABDOM COMPR CAL 07B

DISPLACEMENT : FORCE TEST RESULTS
D B S o B
: 0 IN. : 10 LBS ! 10 LBS :
! N o T S !
1 50 IN { 23.00 - 36.00 LBS | 26. 95 LBS !
: 75 IN. ! 36.00 - 50.00 LBS ! 37. 62 LBS !
! N ! T !
! 1.00 IN { 50.00 - &3.00 LBS ! 51. 59 LBS :
: 1.20 IN. { 73.00 - 8B.00 LBS ! 75. 46 LBS !

DumMMY MEETS SPECIFICATIONS

TECHNICIAN LlﬁiAd Kf(/ﬁziﬁzko
TEST SUPERVISOR 4 g;,aax& / &ngé’g

C-16
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TRANSFORTATION RESEARCH CENTER OF QHIO

HEAD DLIROF TEST

FART 572 20-JUN-83
TEMFERATURE 71 F RELATIVE HUMIDITY 68 X%
VRTC SRL 98 HIB3007 572 SN 830 HEAD DROF CAL 07
I | | |
| TEST FARAMETER I SFECIFICATION | TEST RESULTS I
| i | !
IFEAK RESULTANT ACCELERATIONI 210 - 260 G | 213.97 6 l
f ! j I
ITIME AEQOVE 100 G LEVEL ! 0.2 - 1.5 HS ! 1.27 MS |
! | | |
IFEAK LATERAL ACCELERATION | 10 G MAX | -7.32 G 1
] | | |
1IS ACCELERATION CURVE 1 (. i
IUNIMODAL? | I YES |

TEST SUF‘ERUISOR--%‘_M%& __________
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TRANSFORTATION RESEARCH CENTER OF OHIOD

NECK FENDULUM TEST

FART &72 20-JUN-BS
TEMFERATURE 71.00 F RELATIVE HUMIDITY 63.00 %
VRTC SRL 98 HNB83007 972 SN 830 HEAD/NECK CAL 07
I Test Parameter I Srecification I Test Results |
| Fendulum velocity I 21.5 to 25.5 frs | 29.00 frs J

- - s s de Ut e ot ais e T S o o> et o S G = W W = . == B e A8 e e e St = S R Y T T S S S S . S v m - = — o — ——

Fendulum Deceleration:

T - T2y 5 - 20 6 3 ms. max 2.20 ms.,

|
i
|
|
28411 ms. |
!
|
i
]
i

T2 - T3¢ 20 - 20 6 I 25 - 30 ms.

T3 - T4t 20 - 5 6 : 10 ms. max 6+54 ms,

Avd, G level T2 - T3 : 20 - 24 G 23.76 G

l

| Meximum Rotation Ansle | 63 - 73 des. | 68.77 des. |
| Fesk Hesd Resultent Accel | 26 6 max | 25.55 6 1
| Test Farameterl  Seecification | Test Results |
| Rotation Anslel Time  Chordal Diss.| Time  Chordsl Dise. |
| (dedgrees) l (me o (i) I {ms,) (im.) I
f 0 b =-2.0 - +2.0 -0.9 - $0.3 | 0.13 1 0.00 f
: 30 z 23.6 - 34.4 1 2.1 - 3.1 1 29.21 1 2,40 :
: &0 z 40,3 - S1.7 i 4.3 - 9.3 t 45.00 1 4,37 1
{ ma i 33.2 - 64,8 z G.0 - 6.0 ﬂ 58.38 § S.14 :
: &0 z 67.0 - 83,0 t 4.3 - 5.3 1 72,246 : 4.44 :
: 30 z 8.4 - 104.4 ﬁ 2.1 - 3.1 1 P0.18 : 2.11 :
: 0 1101.0 - 123.¢ 1—0.5 - 40.5 ; 103.54 : 0.12 :
I i i i ]

¥ UMMy MEETS EFECIFICATIONS

TECHNICANI?T/' —znd

- (
TEST SUPERVI50R~¢é%;Zixéﬁﬁ%£ZZ%1gp ______________
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TRANSFORTATION RESEARCH CENTER OF QHIO

THORAX IMFACT TEST

FART 572 21-JUN-85
TEMFERATURE 74 F RELATIVE HUMIDITY 6% ¥
VRTC SRL 98 T1.83007 372 SN 830 L.S.THORAX CAL 07

TEST PARAMETER | SFECIFICATION TEST RESULTS
| ! | |
i | | i
I  FENDULUM VELOCITY | 13.86-14.14 FT/SEC!I 14,04 FT/SEC |
I | ! |
i I | |
{ PEAK DEFLECTION [ 1.1 INCHES MAX. i 0.92 INCHES |
| | | ]
| ! I |
I PEAK RESISTIVE FORCE I 1,450, FOUNIS MAX, | 13546, FOUNDS |

mr e Tt A < s = oma ~amnr

i 50% - 70%



TRANSFORTATION RESEARCH CENTER OF OHIO

THORAX IMFPACT TEST

FART 572 21-JUN-85
TEMFERATURE 74 F RELATIVE HUMIDITY 646 7%
VRTC SRL 98 TH83007 3572 SN 830 H.5.THORAX CAL 07

f
| HIGH SPEED TEST ! |
]
|

TEST FARAMETER { SFECIFICATION |  TEST RESULTS
! ! | !
! ] | !
I PENDULUM VELOGCITY b 21,78-22,22 FT/SECI 21.78 FT/SEC !
] ! | ]
! | [ ]
' FPEAK DEFLECTION I 1.7 INCHES MAX. | 1.37 INCHES !
| i I |
| ! ! |
|  PEAK RESISTIVE FORCE 1 2»250., FOUNIDS HMAX.| 2045. FPOUNDS |

IUMMY MEETS SPECIFICATIONS

TECHNICIAN-IZ’M _______________
TEST SUF'EF\'UISOR--.M:.M%%____““-_

c-21



= o G

e et v it - = -

e b v et m v i s e

TRANSFORTATION RESEARCH CENTER OF GHIQ

KNEE IMFACT TEST

FART 372 20-JUN-85
TEMFERATURE 72 F RELATIVE HUMIDITY 62 X%
LEFT KNEE
VRTC SRL 98 LK83007 572 SN 830 L.KNEE IMF CAL 07
| ! I |
| TEST FARAMETER I SFECIFICATION I TEST RESULTS ]
| | | I
! | I !
I  FRORE VELOCITY b 6¢76 - 7.04 FT/SECI 6,924 FT/8EC !
| ! i !
|  PEAK KNEE IMPACT FORCE | 1850 - 2500 LES. | 2175.,00 LBS. ]
! | | ]
! ] | i
| DURATION AROVE 1000 LES. | »=1.,7 MS. | 1.73 MS. !

e e oo = — " " T s e o e v - —— = . Y S . . . e e - T S " s G M = A e e M B M S SE T 0 D = e e G o LRSS e e oo

TEST SUF'ERUISOR_M‘A.% _____________

Cc-22



TRANSFORTATION RESEARRCH CENTER OF OHIO

KNEE IMFACT TEST

FART 572 21~-JUN-BS
TEMFERATURE 71 F RELATIVE HUMIDITY 47 X
RIGHT KNEE
VRTC SRL 98 RK830G7 572 SN 830 R.KNEE IMF CAL 07
| | ! i
! TEST FARAMETER I SFECIFICATION I  TEST RESULTS I
| | ] }
| I | 1
! FRORE VELOCITY | 4.76 - 7.04 FT/SECI 6.926 FT/SEC i
! ! | |
| FEAK KNEE IMFACT FORCE | 1850 - 2500 LES. | 2222.11 LES, |
l l I i
| | i |
! DURATION ARQVE 1000 LES. | »=1.7 M5, | 1.81 MG. l



e e — e

TRANSFORTATION RESEARCH CENTER OF DHIO

HEAD OROF TEST

HYRRID IXI 19-SEF-85
VRTC SRL98 45C16HN HY3 SN4% HEAD#UL CAL 16
! i i |
! TEST FARAMETER I SFECIFICATION | TEST RESULTS |
I | | !
I TEMFERATURE I 66 - 78 LREGREES | 68.00 DEGREES I
I ! | !
IRELATIVE HUMIDITY 1 10% -~ 70% ! 70.00 % |
{ ! | |
IFEAR RESULTANT ACCELERATIONI 225 - 275 G I 260.46 6 [
| I ) !
IFEAK LATERAL ACCELERATION | 15 G MaAX ! -6.82 6 }
| ! ! !
11S ACCELERATION CURVE | | |
FUNIMODALTY | YES i YES ’ ]

IUMMY COMPONENT MEETS SPECIFICATIONS

TECHNICIQN-LﬁﬁLﬁtﬁ-V@-éQ e° £ N

TEST SUF‘ERUISOR---M-%@'g{J __________



TRANSPORTATI

NEC

3 AXIS NECK TRANSDUCER

VRTC SRL98 61C12NF 1

ON RESEARCH CENTER OF OHIO
K FLEXION TEST

HYBRID III

HY3 SN61 CAL12 NECK FLEXION

26—JUL-85

-}

SPECIFICATION i

1

H TEST PARAMETER TEST RESULTS

? - o C ) i o o ) i
! TEMPERATURE { 646 - 78 DEGREES | 49. 00 DEGREES H
{RELATIVE HUMIDITY ; 10% - 70% H 70.00 % :
{IMPACT VELOCITY it 22.53 - 22.97 FPSI 22. 86 FPS :
H : { 1OMS 1 22.50 - 27.50 & | 24.67 € !
i PENDULUM -

! 1 20 M5 | 17.40 - 22.60 6 | 21.46 G :
i DECELERATION

H ! 30 M5 | 12.50 - 18.30 ¢ | 18. 20 & i
i i ' - {
{MAXIMUM PENDULUM G : 29 ¢ MAX : 24.78 & !
{DECELERATION-TIME CURVE ; 7 i H
IDECAY TIME TO S 6 i 34 — 46 MB ! 41. 88 MS !
{ D PLANE I MAX i 67 - 79 DEGREES | 74. 14 DEGREES {
] —

{ ROTATION P TIME 54 - 64 MS i 61.38 MS '
: 1 MAX i 70 - 90 FT.LBS ! 69.94 FT.LBS % |
i MOMENT ABOUT - -

d P TIME 46 ~ 54 ME H 54.B8 M8 d
i OCCIPITAL e -

i i MIN 1-22.2/-14.0 FT.LBS | -14.49 FT.LBS !
i CONDYLES - -

i P TIME 12 - 16 MS H 15.13 M8 }
{ROTATION ANGLE-TIME CURVE | ! :
{DECAY TIME TO ZERO H 109 - 119 M8 1 119.25 MB 4 i
tPOSITIVE MOMENT-TIME CURVE | ! H
{DECAY TIME TO ZERD H 25 — 105 M5 ! 103.13 MB i

##% TEST DOES NOT MEET SPECIFICATIONGS ###

TECHNICIAN 0%7/ {M,o

C-26
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TRANSPORTATION RESEARCH CENTER OF OHIO

NECK EXTENSION TEST
HYBRID II1I
3 AXIS NECK TRANSDUCER

VRTC SRL9B 61C12NEL

26-JUL~-85

HY3 SN&1 CAL12 NECK EXTENSION

! TEST PARAMETER SPECIFICATION TEST RESULTS :
y 3 B P R
i TEMPERATURE i &6 —~ 78 DEGREES | 49. 00 DEGREES :
! ! } B :
{RELATIVE HUMIDITY : 10% - 70% : 70.00 % :
{ IMPACT VELOCITY { 19.50 - 19.90 FPS | 19. 51 FPS i
i { 10 M8 | 17.20 - 21.20 6 | i9. 15 & ‘
i PENDULUM

P t 20 M5 I 14.00 - 12.00 G | 16. 56 6 i
i DECELERATION - - -
: P 30M8 !} 11,00 - 16.00 ¢ 15. 26 €& ;
4 N N i : :
TMAXIMUM PENDULUM G } 22 G MAX : 20.71 G }
IDECELERATION~-TIME CURVE } : H
{DECAY TIME 7O S5 & : 38 - 50 MS H 42. 30 MS i
i+ D PLANE t MAX i 94 — 106 DEGREES | 92. 45 DEGREES %## |
! - -

t ROTATION i TIME 72 - B2 M8 H 76. 63 MS H
¢ ¢ MAX 111.75 - 17.75 FT.LB: 13. 76 FT. LBS !
i MOMENT &BOUT

i t TIME ¢ 12 - 18 MG ; 15. 25 MS d
i GCCIPITAL - - - -

! i MIN i-61.2/-50.8 FT.LBS I —45.37 FT.LRS #% |
i CONDYLES - -

i i TIME | 69 - 77 M8 H 74. 63 M5 i
IROTATION ANGLE-TIME CURVE | H : ]
{DECAY TIME 70O ZERO : 151 - 167 MS i 15%2.00 M8 '
INEGATIVE MOMENT-TIME CURVE | ' ]
!DECAY TIME TO ZEROD H 120 - 144 M8 i 139. 63 M5 '

%3 TEST DOES NOT MEET SPECIFICATIONS e

TECHNICIAN

C-27



TRANSPORTATION RESEARCH CENTER OF OHIOQ

THORAX IMPACT TEST

HYBRID III 11-0CT-85
VRTC SRL98  45C18TH1 HY3 SN 45 H. 5. THORAX CAL 18
! ! HIGH SPEED TEST ! !
! f e ! :
! TEST PARAMETER ! SPECIFICATION ! TEST RESULTS :
{ TEMPERATURE { &6 - 78 DEGREES !  71.00 DEGREES !
! B ! ! :
IRELATIVE HUMIDITY ! 10% — 70% ! 64.00 % !
! ! ! o
! ! : !
{ PENDULUM VELOCITY ! 21.78-22.22 FT/SEC!  22.22 FT/SEC !
| ; ; ;
{DEFLECTION AT 25 MSEC ! 251 - 2.75 INCHES! 2 666 INCHES !
'RESISTIVE FORCE AT 19 MSEC ! 1186 - 1298 POUNDS! 1172.6 POUNDS  # |

INTERNAL HYSTEREGIS

79%

- B85%

74 &%

ik TEGT DOES NOT MEET SPECIFICATIONS #i##

TECHNICIAN Zg;ﬂff vl Qn%'a@

Cc-28



TRANSFORTATION RESEARCH CENTER

LEFT KNEE
URTC SRL?8 450161 K1

KNEE IMFACT TESRT

EYBERID IIX

HY3 SH4T5 L.RNEE 11LE CAL 16

0F OHIO

20-5EF-85

m -t m i m- -~ - o 5 e = mm R e e e M M S 4 i e e e e e mm e o fes o e v o= . e e e e e wm S G4 G e B - e e S4e = T e e

IFEAK KNEE IMFACT FORCE
!
IFROBE WEIGHT

NUMMY COMFONENT MEETS SFECIFICATIONS

TECHNICIAN_sz;ﬁéfwgéing7ééﬁ

v . .
TEST SUPERUISOR__éz;%24432E%£2éacz ___________

Cc-29
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TRANSFORTATION RESEARCH CENTER OF OHIO

KNEE IMFACT TEGT

HYERID III 20-8EF-85
RIGHT KNEE
YRTC SRLYTS 43C16RK1 HY3 SN4S R.KNEE 11LR CAL 16
] | | I
| TEST FARAMETER |  SFECIFICATION f TEST RESULTS ]
! { } I
I TEMFERATURE | 66 - 78 LEGREES | 68.00 DEGREES |
] ! | !
IRELATIVE HUMIDITY | 10% - 70% } 69.00 % |
] I | !
IFROEBE VELGCITY | .83 - 6,96 FT/SECI 6,96 FT/SEC |
! I ! |
IFEAK KNEE IMPACT FORCE | 1000 - 1560 LES,| 1474.47 LES. |
| ! ! J
IFROBE WEIGHT i 11.0 LERS, ] |

DUMMY COMFONENT MEETS SFECIFICATIONS

TECHNICIAN_ Y\ 57/_ % 7

TEST SUF-ERUISQR-[Q;/&((%ZE;Z_; ___________
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POST-TEST CALIBRATION

SUBJECT VEHICLE

<
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Hybrid III Dummy
Damage Checklist

Dummy S/N 48

_OK Damaged
X Outer skin on entire dummy (gashes, rips, etec.)

X Head - Gashes, rips, general appearance, etc.

X Neck -~ broken or cracks in rubber

X Spine - broken or cracks in rubber

X Ribs - check all ribs for damage (bent or broken),
damping material separation,

X Bourns Pot. - bent shaft - electrical discontinuity
Accelerometer Leads - torn cables

X Accelerometer Mountings (Head, Thorax, Pelvis) - check
for secure mounting

X Other

If upon visual examination, damage is apparent in any of these areas, a
VRTC representative 1is to be consulted for a decision on repair or
replacement of parts.

Repair or Replacement Approved By:

Signature Date

Comments on repair or replacement of parts:

L & R knee skins torn (repairable)

TRC Personnel
Checked By:

G waa L0 e, 12 1995

Signature Date

VRTC Personnel
Checked and Approved for Testing By:

Signature Date

C-32



TRANSFORTATION RESEARCH CENTER OF OHIO

HEADI DIROF TEST

s e 2

e HYERID III 12-NOV-85
: URTC SRLS8  48C21HI1 HY3 SNA8/HEADN#48 CalL 21
| l | | |
‘ I TEST FARAMETER |  SFECIFICATION | TEST RESULTS |
’ I TEMFERATURE | 66 - 78 DEGREES | 72.00 LEGREES !
{ [ I l [
g IRELATIVE HUMIDITY I 10% - 70% I 70,00 % I
P U U e U O A T
: I ! ] |
' IFEAK RESULTANT ACCELERATIONI 225 - 275 6 | 267.10 G |
! | | |
IFEAK LATERAL ACCELERATION | 15 G MAX | 2.61 G [

i
l
% 118 ACCELERATION CURVE ! ! |
é

‘ [UNIMODAL? I YES | YES |

UMMY COMFONENT MEETS SFECIFICATIONS

. TECHNICIAN4:§ZL€j_ﬂ?_f? D

C-33



R TR T (i

AT T L T

Y

T T TaRng R

.

TRANSFORTATION RESEARCH CENTER OF OHIO

NECK FLEXION TEST

HYERID III
4 AXIS NECK TRANSIUCER 12-NOV-85
URTC SRLY8  4BC2INF1 HYZ SN48 CAL21 NECK FLEXION
| | ! |
| TEST FARAMETER | SFECIFICATION | TEST RESULTS !
! | 1 !
| TEMFERATURE | 66 - 78 DEGREES | 72,00 DEGREES |
| i | |
IRELATIVE HUMIDITY | 10% - 70% I 70,00 % !
i | i |
I IMFACT VELOCITY | 22,53 - 22.97 FFS1 22,94 FFS |
| | 10 MS | 22,50 - 27,50 G | 24,18 G !
I OPENDULUM s e e e e e e
n I 20 MS§ 1 17,40 - 22,60 6 1  20.73 G |
| DECELERATION = — e e o e e e e e e e e e e e
| | 30 MS 1 12,50 - 18.50 6 |  16.53 B |
| | [ I
IMAXINUM FENDULUM G l 29 G MAX | 27.98 G !
IDECELERATION-TIME CURVE I o |
IDECAY TINME TO S G ! 34 - 46 HMS | 42.13 M8 |
I T FLANE ' MAX | 67 - 7% DEGREES |  74.63 DEGREES |
I e e e e e e e e o e o i e e e i o
| ROTATION | TIME | S4 - 64 MS | 60.38 MS 1
| i MAX 1 70 - 90 FT.LES | 74,45 FT,LES |
I MOMENT ARDUT s e e s o e e e e e e e e e
| I TIME | 46 - 56 MS | S6.00 HS |
I OCCIFITAL = e e e e e e e e e e e e
| I MIN  1-22,2/-14.0 FT.LES | =-15.61 FT,LES |
| CONDYLES e e e e e e e
! I TIME | 12 - 16 MS | 15.88 HS 1
IROTATION ANGLE-TIME CURVE | | |
IDECAY TIME TO ZERO o 109 - 119 MS | 120,50 HS %X |
IFOSITIVE MOMENT-TIME CURVE | l |
IDECAY TIKE TO ZERO r 95 - 105 MS 1 104,25 MS |



TRANSFORTATION RESEARCH CENTER OF OHIO

THORAX IMPACT TEST

HYBRID IIIX 13-NOV-BS

URTC SRL%8 48C21TH1 HY3 &N48 CALZ21 H.5.THORAX 01

]
! ] HIGH SFEED TEST
!
!

, TEST FARAMETER | SFECIFICATION TEST RESULTS
- ! I i |
| TEMFERATURE | 66 - 78 DEGREES | 72,00 DEGREES I
! i 1 !
IRELATIVE HUMIDITY I 1071 - 70% i 70.00 % I
i | I I |
b IFENDULUM VELOCITY | 21.78-22,22 FT/SECI 22,00 FT/SEC i
1 - o o e Gt e et S ot T S s G G B (e me S e S0 M e S S PR S MM MES GA S St Gt e S e Sms A =t v b Svwe seie F S e e P Smm S e e e em Svm S0t @es M e e T Arm vt S e amm e Fme
! | ! | |
i | ! ! I
;; . IDEFLECTION AT 25 MSEC | 2.51 - 2.75 INCHESI 2,607 INCHES I

Rizas
—

RN A T

{RESISTIVE FORCE AT 19 MSEC | 1184 - 1298 FOUNDS! 1162.7 FOUNDS b S

) %X TEST LDES NOT MEET SFECIFICATIONS XxX

TECHNICIAN_JZQﬂDTj_jzg_éz:¢¢@Q __________

L T o
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TRANSFORTATION RESEARCH CENTER OF OHIO

KNEE IMFACT TEST

A HYERID III 13-NOV-85

g

; RIGHT KNEE

& VRTC SRLYS  48C21RK1 HY3Z SN48 R.KNEE 11LE CAL 21

: y | i |

I, | TEST FARAMETER |  SFECIFICATION |  TEST RESULTS |

& | | | |
| TEMFERATURE | 46 - 78 DEGREES | 72,00 DEGREES |
| | ( i |
IRELATIVE HUMIDITY | 10% - 70% | 70,00 % |

T ' . ,

i {FROBE VELOCITY | .83 - 6.96 FT/SECI 6.96 FT/SEC |

: | | | |
IFEAK KNEE IMFACT FORCE I 1000 - 1560 LES.| 1342,58 LES, |
| | t |
|FROBE WEIGHT | 11,0 LES. | |

|
|
|
I

C-36



TRANSFORTATION RESEARCH CENTER OF OHIO

KNEE IMFACT TEST

MYRRID III 13-NOV-85
% LEFT KNEE
= URTC SRL98  4BC21LK1 HYZ SN4E8 L.KNEE 11LE CAL 21
e
f | | ! l
!, | TEST PARAMETER |  SFECIFICATION | TEST RESULTS |
. l | | |
ot | TEMFERATURE | &6 - 78 DEGREES 1  73.00 DEGREES |
i I ! ! |
: IRELATIVE HUMIDITY | 10% - 70% I 70,00 % |
e e e n e e o o e o o e o v em ot e Sm o e e om0 1 o o o 1t St ek St e ot S0t 2 S ot o o A $08 et ot 0 S o o o A e w0t Bt bt S Sm S B i i et e A 2 e
| l | ! l
FROBE VELOCITY | 6.83 - 6.96 FT/SECI 6.96 FT/SEC |
! 2
1 IFEAK KNEE IMFACT FORCE | 1000 - 1560 LES.| 1422,25 LKS, |
; ! | l !
{ |PRORE WEIGHT I 11.0 LES. | |

IUMMY COMFONENT MEETS SFECIFICATIONS

. TECHNICIAN __&fl_jg%iéézz ________

| .

Cc-37
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Part 572 Dummy
Damage Checklist

Dummy S/N 411

_OK Damaged
X Outer skin on entire dummy (gashes, rips, etc.)
X Head - Gashes, rips, general appearance, etc.
X Neck - broken or cracks in rubber
X Spine - broken or cracks in rubber
X Ribs - check all ribs for damage (bent or broken) ,
damping material separation,
NA Bourns Pot. - bent shaft - electrical discontinuity
Accelerometer Leads - torn cables
Accelerometer Mountings (Head, Thorax, Pelvis) — check
for secure mounting
X Other

If upon visual examination, damage 1is apparent in any of these areas, a
VRTC representative is to be consulted for a decision on repair or
replacement of parts,

Repalr or Replacement Approved By:

Signature . Date

Comments on repair or replacement of parts:
Visual 0.K.

TRC Personnel

Checked By:
Ongra O Dm). 7,985
Signatuce ) Date

VRTC Personnel
Checked and Approved for Testing By:

Signature Date

C-38
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TRANSFORTATION RESEARCH CENTER OF OHIO

EXTERNAL LDIMENGSIONS

FART 572 13-NOV~-85
TEMFPERATURE 73+.00 F RELATIVE HUKIDITY 70.00 Z
VRTC SRL98B ED41105 572 SN 411 EXT. DIMENSIONS 05
] DESCRIFPTION | SFECIFICATION | TEST RESULTS I
| SN HUMANIODR 411 | ] ]
i ] } |
| Sitting Heidght | 35+6 - 35.8IN | 3%9.6 INS |
I i i |
| Shoulder FPivot Heisght | 21.8 - 22.4IN | 22.4 INS |
] . | ] ]
} Hir Fivot Height | 3.9 IN (ref.3! 3.9 INS l
] i ! |
| Hir Fivot From Rackline i 4,8 IN (ref.)l| 4,8 INS ]
! { ] !
| Knee Fivot From EBackline I 2041 = 20.7IN | 20.+3 INS [
| I ] ]
| Rear of Head From Backline I 1.7 IN (ref) | 1.7 INS I
] i | !
| Cheet Derth I 2.1 - 9,8IN | 2.4 INS i
| | i ]
| Shoulder Width | 17.8 - 18.,4IN | 17.9 INS |
| { | |
I Chest Circumference Over Nirrles | 36.8 — 40,0IN | 37.8 INS |
] | ] ]
| Waist Circumference 2t Min. Girthl 31.4 - 32.6IN | 322+4 INS |

C-39



TRANGFORTATION RESEARCH CENTER OF OHIO

LUMBAR FLEXION TEST

RS b e e s s

‘ FART 572 13-NOV-85

g .

? TEMFERATURE 74,00 F RELATIVE HUMILITY 70.00 %

i URTC SRL98B  LF41105 572 SN 411 LUMEAR FLEX CAL 05

i

{

e e

- ! DEFLECTION | SFECIFICATION | TEST RESULTS |

| ! | | l
| 0 Des, | 0 LES | 0,00 LES i
| i ! !
| 20 Des | 22,00 - 34,00 LES | 30,00 LES |

) [ ! n l

! 30 Ded | 34.00 - 46,00 LES | 38.00 LES !

; ! | ! i

| ; 40 Tes | 46,00 - 58,00 LES | 47,00 LES !

! I ! ! l

», | NET RETURN ANGLE 1 . 12 DEG ! 8.76 LEG !

; DUMHMY MEETS SFECIFICATIONS

; TECHNICIAN-XQK&A@._%_.M_{ ________

STy, RS

e tmn

-—-ﬂ-___.—ﬁw._._.ww-««__
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TRANSPORTATION RESEARCH CENTER OF OHIO

ABDOMINAL COMPRESSION TEST

T AR T e R L S

‘ PART 572 14-NOV-85
,
! TEMPERATURE  72.00 F RELATIVE HUMIDITY 70.00 %
| YRTC SRL98  AB41105 572 SN411 ABDOM COMPR CAL OS5
i
‘:'}e
k 1 '
B a t !
i ! TEST CORRIDORS ! '
] ! DISPLACEMENT ! FORCE !  TEST RESULTS !
3 = S — =
] ! : ! :
: ! 0 IN. ! 10 LBS ! 10 LBS '
5 ] - ! : !
)
! : . 50 IN. ! 23.00 - 36.00 LBS ! 29. 14 LBS !
: : ! : o ;
! ! .75 IN. ! 36.00 - 50.00 LBS ! 42, 57 LES !
3 ' ! ! !
| ' ' 1. 00 IN. ! 50.00 - 63.00 LBS | 59. 65 LBS !
; ! ! ' !
! 1.30 IN. { 73.00 - 88.00 LBS ! 86. 81 LBS !
j
j
§ DUMMY MEETS SPECIFICATIONS
]

TECHNICIAN DJdi(ajl— Vﬂ %/,éo

C-41
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TRANSFORTATION RESEARCH CENTER OF OHIO

HEAD DROF TEST

FART 572 14-~-NOV~-85
TEMFERATURE 73 F RELATIVE HUMIDITY 70 X
VURTC SRL98 HO41105 572 BN 411 HEAD LIROF CaAL 05
! ] | |
! TEST FARAMETER I SFECIFICATION ! TEST RESULTS !
! . | | !
IFEAK RESULTANT ACCELERATIONI 210 - 260 6 ! 236.97 G |
| i i i
ITIME AROVE 100 G LEVEL i 0.9 - 1,9 MS | 1,27 MS I
I I I |
IFEAR LATERAL ACCELERATION | 10 G MAX I ~3.85 6 !
] | ! ]
115 ACCELERATION CURVE | | i
FUNIMODAL? | i YES !

nuMMY MEETS SFECIFICATIONS

wonseon tlg Bl
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TRANSFORTATION RESEARCH CENTER OF QHIQ

NECK FENDULUM TEST

FART 572 14-NOV-85
TEMFPERATURE 73,00 F RELATIVE HUMIDITY 70.00 %
VRTC SRL9%8 HN41105 972 SN 411 HEAL/NECK CAL 035
| Test Farameter | Srerecification | Test Results |
t FPendulum velocity I 21.5 to 25.5 feg | 2199 frs |

Fendulum Deceleration: |

] ] |
] | |
] T1 - T2t S - 20 G 1 3 ms. max I 2:30 mse |
| | 3 |
i T2 - T3: 20 - 20 G I 25 - 30 ms. } 26459 ms. ]
| ! i |
] T3 - T4: 20 - 5 06 I 10 ms. max | 7:11 ms. |
| ! } !
] Avd, [ level T2 - T3 | 20 - 24 G ] 21.44 6 [
| ] | |
| Haximum Rotstion Ansgle | 63 - 73 deg., ! 64.49 ded, |
| Fesk Head Resultarmt Accel | 28 G max | 22.00 G |
I Test Farameter| Srecification ] Test Results i
i} Rotation Andglel Time Chaordal IDiss.| Time Chordal Dise.|
] (dedrees) i (ms.) Cire ) i (ms .} (irie? }
! ! i | ! |
[ 0 | -2:.0 - +2.¢ 1-0.5 - 0.5 | 0+38 | Q.05 ]
i ! ] i ! |

] 30 | 25:6 -~ 34.4 | 2.1 - 3.1 I 3147 | 2:46 f
| t ] | ] ]
| 40 | 40.3 - 1.7 | 4.3 - S.3 I 530.37 | 4,82 |
] 1 } ! | i
| max i 33.2 - 86.8 | S.0 - &.0 ! 60.38 | S.31 |
! ] ] | ! |

i $50 I 47.0 - 83.0 | 4.3 - 8,3 | 70,73 | 4,95 |
! | } ] | I

! 30 I 8.4 -~ 104,61 2.1 - 3.1 I 922.36 | 2.93 ]
! | ] i i !

| 0 11,6 - 123.¢ 1-0.,5 - +0.5 | 107.08 | 0.18 ]

] ! i i

¥ DUMMY MEETS SFECIFICATIONS

TECHNICAN..Q_«Q_'I@:_%_E% __________
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TRANSFORTATION RESEARCH CENTER OF OHIO

THORAX IMFACT TEST
. FART 572 14-NOV-85
TEMFERATURE 72 F RELATIVE HUMIRITY 70 %
VRTC SRL98 TL41105 972 SN 411 L.S.THORAX CAL 035

i
! I LOW SPEED TEST
i
|

TEST PARAMETER i SFECIFICATION TEST RESULTS
{ | | !
I i | i
I PFENDULUM VELOCITY I 13.86-14.14 FT/SECI 14,12 FT/8EC [
| ! | |
! [ i |
I FEAK DEFLECTION I 1.1 INCHES HMAX, i 1,00 INCHES |
'II’ | j ! |
| | ] |
!  FEAK RESISTIVE FORCE I 15y430. FOUNDS MAX.| 1332, FOUNDS {
) | | i
} ! ! |
I INTERNAL HYSTERESIS I 20% 70% | 62.4% I

LUMMY MEETS SFECIFICATIONS

=

g TECHNICIAN,QXQﬁ%(T:-&Z{_ NLDRL
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TRANSFORTATION RESEARCH CENTER OF OHIO

THORAX IMFACT TEST

FART 572 14-NOV-8G
TEMFERATURE 72 F RELATIVE HUMIDITY 70 X%
VRTC SRL?8 TH41105 572 SN 411 H.5.THORAX CAL 05

!
! I HIGH SFEED TEST
!
!

TEST FARAMETER I SFECIFICATION TEST RESULTS
! ! { !
] | i i
[ FENDULUM VELOCITY 1 21.78-22,22 FT/SEC! 22,22 FT/8EC !
| I I |
[ | [ |
! FEAK DEFLECTION I 1.7 INCHES MAX, ! 1.41 INCHES |
! ! I |
| ] | |
|  FEAK RESISTIVE FORCE I 29250, FOUNDS MAX.| 2063. FOUNDS I
! | i i
] | | !
I} INTERNAL HYSTERESIS I 504 - 70% | 39.04 |

DUMKMY MEETS SFPECIFICATIONS

TECHNICIANAﬁﬁ--ﬁ-%ﬁ%@_____-__
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TRANSFORTATION RESEARCH CENTER OF 0HIC

RKNEE IMFACT TEST

FART 72 153-NOV-85
TEMPFERATURE 71 F RELATIVE HUMILITY 49 %
RIGHT KNEE
VRTC SRL98 RK41105 572 SN 411 R.KNEE IMF CAL 0%
| | | |
l TEST PARAMETER ! SFECIFICATION I TEST RESULTS ]
{ ! i |
] ! | ]
I PROBE VELOCITY b 6.76 - 7.04 FT/SECI 6.90 FT/SEC }
i ! ! ]
I  FEARK KNEE IMFACT FORCE I 1850 - 2500 LES, | 22153.10 LES. }
| [ t !
| ! ] }
I DURATION AROVE 1000 LES. | =1,7 MS. ! 1,73 MS. |

BUMMY MEETS SFECIFICATIONS

TECHNICIAN-X%’:\@.\_LK_/MLO ________
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TRANSFORTATION RESEARCH CENTER OF OQHIO

RNEE IMFACT TEST

FART G72 13-NOV-85
TEMFERATURE 71 F RELATIVE HUMIDITY 49 X%
LEFT RKNEE
VRTC SRLY8 LK41105 9572 6N 411 L.KNEE IMF CAL GG
I . ! | ]
] TEST FARAMETER I} SPECIFICATION I TEST RESULTS !
| | | i
i | ] I
!  FROERE VELOCITY | 6.76 - 7.04 FT/SECI 6.93 FT/5EC !
{ | ! |
I FEAK KNEE IMFACT FORCE I 1850 - 2500 LES. | 2168.70 LERS. |
| | ! !
| [ | !
I DURATION ABROVE 1000 LES. | *=1.7 M5, ! 1.71 MS. |

DuMMY MEETS SFECIFICATIONS

TECHNICIQN-«égggﬁa__ﬁég;fgl_ ca S R
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POST-TEST CALIBRATION

PARTNER VEHICLE
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Part 572 Dummy
Damage Checklist

Outer skin on entire dummy (gashes, rips, etc.)

Head - Gashes, rips, general appearance, etc.

Neck - broken or cracks in rubber

Spine - broken or cracks in rubber

Ribs -~ check all ribs for damage (bent or broken),
damping material separation.

Bourns Pot. - bent shaft - electrical discontinuity
Accelerometer Leads - torn cables

Accelerometer Mountings (Head, Thorax, Pelvis) - check

for secure mounting

Dummy S/N 830
0K Damaged
X
X
X
X
X
NA
X

Other

If upon visual examination, damage is apparent in any of these areas, a
VRTC representative is to be consulted for a decision on repair or
replacement of parts.

Repair or Replacement Approved By:

Signature

Date

Comments on repair or replacement of parts:

Visual

0.K.

TRC Personnel
Checked By:

Q/\Ji&ﬁ L()L;LL), /()a). 7 1988

Signatuﬁﬂg

VRTC Personnel
Checked and Approved for Testing By:

Date i

Signature

Date

C-50
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TRANSFORTATION RESEARCH CENTER OF OHIO

EXTERNAL DIMENSIONS

FART §72 13-NOV-85
TEMFERATURE 73.00 F RELATIVE HUMILRITY 70.00 7%
VRTC SRL98 EnNg3008 972 SN 830 EXT. DIMENSIONS 08
1 DESCRIFTION | SFECIFICATION | TEST RESULTS i

i SN ALDERSON RESEARCH LAR 830 ! | |

] Sitting Heidght | 35.6 - 33.8IN | 35,7 INS }
| . ] | |
I Shoulder Fivot Height | 21.8 - 22,4IN | 22+.2 INS |
i I | i
{ His Fivot Heidght } 3¢9 IN (ref.dl 3.9 INS |
| } ] |
| His Pivot From Rackline | 4,8 IN (ref.)l 4,8 INS |
| ] i !
I Knee Pivot From Eackline I 20,1 - 20,7IN | 20,4 INS |
| { ! ]
! Rear of Head From Backline i 1.7 IN (ref) 1 1.7 INS ]
| | | ]
I} Chest Derth i Q.1 - P.6IN | ?.3 INS |
} i ] ]
I Shoulder Width | 17.8 - 18.4IN | 17.9 INS ]
| { | |
| Chest Circumferenrnce Over Nirrles | 36.8 - 40,0IN | 37.4 INS |
] } i i
| Waist Circumference at Min, Girthl 31.4 - 32,6IN | 32+3 INS !
| I | ]
I His Width I 14.0 — 15.,4IN I 14,9 INS I
! ] | |
| Knee Fivot From Floor I 19.3 - 19.9IN 1 19.4 INS |

DUMMY MEETS SFECIFICATIONS

TECHNICMNJ%@%"Q{M_“

Cc-51
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TRANSFORTATION RESEARCH

LUMEBAR FLEXION

TEMPERATURE 74.00 F
VRTC SRL98 LF83008

FART 572

CENTER OF 0OHIO

RELATIVE HUMIRITY
572 SN 830 LUMEAR FLEX CAL 08

13-NOV-85

70.00 %

-
o
-
(o]
<
1
[y
@
-
<O
<
-
e
[43]

nuMMY MEETS SFECIFICATIONS

TECHN#CIAN-ﬁzéiiﬁzfr——gfilégiigzél ______
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TRANSPORTATION RESEARCH CENTER OF OHIO

ABDOMINAL COMPRESSIDN TEST

TEMPERATURE 72.00 F
VRTC SRL98 ABB3008

PART 572

RELATIVE HUMIDITY 70.00 %

14-NOV-B5

972 SN B30 ABDOM COMPR CAL 08

TEST CORRIDORS

[]
i TEBT RESULTS

DISPLACEMENT : FORCE
D ! ! :
! 0 IN. : 10 LBS ! 10 LBS !
! ! ! !
: .50 IN. ! 23.00 - 36.00 LBS ! 29. 35 LBS :
: .75 IN. ! 36.00 - 50.00 LBS ! 40. 96 LBS :
! 1.00 IN. ! 50.00 - 63.00 LBS ! 56. 08 LBS :
! 1.30 IN. ! 73.00 - 88.00 LBS ! 80.37 LBS !

DUMMY MEETS SPECIFICATIONS

- TECHNICIAN oﬁ/amu— f M.ﬂ
_ VA 4
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i
E TRANSFORTATION RESEARCH CENTER OF 0OHIO
!
|

| ’ HEALL DROF TEST
: FART 572 14-NOV-B5
| TEMPERATURE 72 F RELATIVE HUMIDITY 70

L URTC SRLS8  HIB3008 572 SN 830 HEAD DROF CAL 08

;

Lo

' | | | |
;oo ! TEST FARAMETER |  SFECIFICATION | TEST RESULTS |
"' E R L L S S S L I L L T S N N I S L S S I NN N N oS S N N S S T o S T T N S T S T s s s s e = = =
; ! ‘ I ! !
" IPEAK RESULTANT ACCELERATIONI 210 - 260 G | 218.66 G |
| | | j |
;! ITINE AEOVE 100 & LEVEL | 0.9 - 1.5 MS | 1,17 MS |
D e e e e e e e e e e e e et e o 2o e e o o e e e e e ———
: IFEAK LATERAL ACCELERATION | 10 6 MAX | 6,42 G |
; ! j i |
|15 ACCELERATION CURVE | | |
j [UNINODAL?T | o YES |

4 e
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TRANSFORTATION RESEARCH CENTER OF OHIO

NECK FENLDULUM TEST

FART 572 14-NOV-8S

TEMFERATURE 73.00 F RELATIVE HUMIDITY 70.00 %
VRTC SRL?8 HNB3008 572 SN 830 HEAD/NECK CAL OB
o Test Parameter | Seecification |  Test Results |
| Pendulum velocits | 21.5 to 25.5 frs | 24.30 frs 1
| Pendulum Decelerstiont |
: Tt - T2¢ 5 - 20 6 : 3 ms. max : 2.04 ms, :
: 72 - T3 20 - 206 : 25 - 30 ms. : 2B.23 ms. :
: T3 - T4% 20 - 5 6 : 10 mse max : 6.1% ms., :
; Avd, G level T2 - T3 : 20 - 24 G : 23.78 6 :
i ! ! |
| Weximum Rotstion Ansle | 63 - 73 deg. | 66.47 des. 1
| Feak Hesd Resultsnt Accel | 26 G mex | 25.38 6 |
| Test Farameter!  Srecification | Test Results 1
| Rotation Anslel Time  Chordal Dise.! Time  Chordal Diss.l
- (dedrees) i (ms.+) (i) I (ms.) (ire) !
2
| 0 I -2.0 - +2.0 1-0.5 - +0.95 | 0.00 | 0.01 }
1 30 1 2.6 - 34.4 = 2.1 - 3.1 1 30,27 : 2.32 ;
: 460 i 40.3 - 51,7 i 4.3 - 5.3 : 446.56 : 4.57 i
: max n 33.2 - 66.8 1 3.0 - 6.0 1 98.25 : 95.18 i
i 60 1 67.0 - 83.0 1 4.3 - 5.3 i 70.74 i 4.463 :
1 30 1 85%.4 - 104.4 z 2.1 - 3.1 z ?0.01 i 2.33 i
1 0 2101.0 - 123.0 a—O.S - +0.95 1 103.94 } 0.12 :
| | j !
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TRANSFORTATION RESEARCH CENTER OF OHIO

THORAX IBMFACT TEST

FART 572 14-NOV-83
TEMFERATURE 73 F RELATIVE HUMIRITY 70 X%
VRTC SRL98 TLB3008 ‘572 SN 830 L.S.THORAX CAL 08

TEST FARAMETER | SPECIFICATION TEST KESULTS
| ! | |
i I i |
| PENDULUM VELOCITY I 13.86-14.14 FT/SECI 14.11 FT/SEC |
! | | |
| 1 | I
I FEAK DEFLECTION I 1.1 INCHES MAX. ! 0.86 INCHES !
I | | |
| | ] |
I FEAK RESISTIVE FORCE [ 1,450, FOUNDS MAX.| 1376. FOUNDS I
| | I f
| | } |
{  INTERNAL HYSTERESIS | 80X - 70X% ! 58.6% I

DUMHMY MEETS SFECIFICATIONS

Cc-57
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TRANSFORTATION RESEARCH CENTER OF OHIO

THORAX IMFACT TEST

FART 572 14-NOV-85
TEMFERATURE 72 F RELATIVE HUMIDITY 70 %

VRTC SRL98 TH83008 972 SN 830 H.S.THORAX CAL 08

I HIGH SPEEDI! TEST

TEST FARAHETER i SPECIFICATION TEST RESULTS
! I | |
| l i !
I PENDULUM VELOCITY I 21.78-22.22 FT/SECI 22.22 FT/8EC !
| o | ]
! ! ] |
| FEAK DEFLECTION I 1.7 INCHES MAX., ! 1.37 INCHES i
i | [ f
1 { ! |
I FEAR REBISTIVE FORCE I 2,250. FOUNDS MAX.| 2103. FOUNLDS |
| | ) I ]
| I ] |
! INTERNAL HYSTERESIS | S50%Z - 70% ! 36.8% |

UMMY MEETES SFECIFICATIONS

TECHNICIAN_%:__@{_MO __________

C-58
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TRANSFORTATION RESEARCH CENTER OF OHIO

KNEE IMFACT TEEGT

FART 572 15-NOV-85
TEMFERATURE 72 F RELATIVE HUMIDITY 49 Z
RIGHT KNEE
VRTC SKRL98 RK83008 572 SN 830 R.KNEE IMF CAL 08
| | ! |
] TEST FARAMETER I SFECIFICATION ! TEST RESULTS !
i | ! !
{ | i !
I FRORE VELOCITY | 6.76 - 7.04 FT/SECI 6.96 FT/SEC ]
| | ! |
| FEAR KNEE IMFACT FORCE I 1850 - 2500 LES. | 2183.87 LES. ]
I ! i I
| | I [
! DURATION AROVE 1000 LES. ! *=1.7 M5, 1 1.95 M5, !

puUMMY MEETS SFECIFICATIONS

TECHNICIAN_Sztﬁbtjz_bZ?Jégzégéé________n
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TRANSPORTATION RESEARCH CENTER OF OHIQ

KNEE IMFACT TEST

FART G972 159-NOV-8%
TEMFERATURE 71 F RELATIVE HUNMIDRITY 48 X
LEFT KNEE
VRTC SRL?E8 LKB3008 572 SN B30 L.KNEE IMF CAL 08
} i | |
| TEST FARAMETER | SFECIFICATION I TEST RESULTS ]
| [ | ]
| | I |
I FRORE VELOCITY | &¢76 - 7.04 FT/SECI 6.83 FT/SEC !
I [ |
I FEAK KNEE IMFACT FORCE | 1850 - 2500 LRBS. | 1957,20 LES.
| ! |
I ] ]
| DURATION AROVE 1000 LES. | »=1,7 MS. ] 1.87 MS.

LGUMMY MEETS SFECIFICATIONS

TECHNICIAN-Q&(@%__Q?A__&L/_Q#Q ______
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Hybrid III Dummy
Damage Checklist

Dummy S/N 45

0K Damaged

X Outer skin on entire dummy (gashes, rips, etc.)

X Head - Gashes, rips, general appearance, etc,

X Neck - broken or cracks in rubber

X Spine - broken or cracks in rubber

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

damping material separation. '
Bourns Pot. - bent shaft - electrical discontinuity
Accelerometer Leads - torn cables
Accelerometer Mountings (Head, Thorax, Pelvis) - check
for secure mounting

X Other

If upon visual examination, damage is apparent in any of these areas, a
VRTC representative is to be consulted for a decision on repair or

replacement of parts.

Repair or Replacement Approved By:

Signature Date

Comments on repair or replacement of parts:
Ribs - cracks on #1 rib both sides, #5,4 right side, #5 left side

TRC Personnel
Checked By:

Gosaa LOJIL A)az) b, /58S

Signaturk( Date

VRTC Personnel
Checked and Approved for Testing By:

Signature Date
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TRANSFORTATION RESEARCH CENTER OF OHIO

HEAD DROF TEST

HYBRID III 12-NOV-835
URTC SRL98 43C19HIL HY3 SN45 HEAD#U1 CAL 19
] | ] |
f TEST FARAMETER ! SFECIFICATION i TEST RESULTS ]
f | | |
I TEMFERATURE I &6 - 78 DEGREES 1 72.00 DEGREES [
! i { i
{RELATIVE HUMIDITY I 104 - 70% ! 70.00 % !
{ | f !
IFPEAR RESULTANT ACCELERATIONI 225 - 275 6 1 267.48 G i
! | ! |
|FEAK LATERAL ACCELERATION | 15 6 MAX | 6,24 G {
| ] ! i
{IS ACCELERATION CURVE { o | |
UNIMODALT? | YES | YES !

[UMMY COMFONENT MEETS SFECIFICATIONS

TECHNICIAN_S%i;?ijgizéi__zaéegzél _______
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TRANSFORTATION RESEARCH CENTER OF OHIO

NECK FLEXION TEST

HYRRID III
3 AXIS NECK TRANSIUCER 08-NOV-85
VRTC SRL9?8 45C19NF1 HY3 SNA4%S CAL19? NECK FLEXION 01
i | | !
! TEST FARAMETER I SFPECIFICATION |  TEST RESULTS i
I { I |
I TEMFERATURE I 66 - 78 NEGREES | 71,00 DEGREES |
} ! | ]
IRELATIVE HUMIDITY i 107 - 70% | 41,00 % }
| | | !
IMPACT VELOCITY i 22.53 - 22.97 FFS! 22.84 FPFPS !
! I 10 M8 | 22.90 - 27.50 6 | 24,54 G [
I PENDULUM s e e e o e e e ot e e et e et e e e m i e e e e
i i 20 M8 | 17.40 - 22,60 G | i12.11 G ]
| DECELERATION @ e m e e e e e e e e e e o e e e e e e e e ot o — e m =
| I 30 HMS | 12.90 - 18,50 G | 17.28 G ]
| I | |
IMAXIMUM PENDNJLUM G l 29 G MAX i 26.23 B |
INECELERATION-TIME CURVE } | ’ |
IDECAY TIME 7O 3 G | 34 - 446 MS | 42.88 MS |
I I FLANE | MAX I &7 - 79 UEGREES | 75.60 LREGREES |
| __________________________________________________
| ROTATION I TIME 1 594 - 64 MS | 60.75 MS ]
} I MAX | 70 - 90 FT.LES | 70.45 FT.LES ]
I MOMENT AROUT s e o e o o e e e e e e e e e e o e e o e o s o e e
! t TIME 1 44 ~ 56 MS | 59.25 MS |
I QCCIFITAL = e mm e m e e e e e e e
| _ I MIN 1-22.2/-14,0 FT.LBS | -13.48 FT.LRS %% |
I CONDYLES w1 e o e it ot o o m o e o e
1 I TIME | 12 - 16 MS } 16,38 M5 XX i
IRDTATION ANGLE-TIME CURVE | ] !
IDECAY TIME TO ZEROD } 109 - 119 MS ] 121.2% MS %% |
IFOSITIVE MOMENT-TIME CURVE 1 } !
{DECAY TIME TO ZERD I 95 - 109 MS ! 106.50 MS XX !

XXk TEST DOES NOT MEET SFECIFICATIONS XXX

TECHNICIAN_Qﬁngzf_5Zi_éggéééQ __________
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TRANSFORTATION RESEARCH CENTER OF QHIO

NECK EXTENSION TEST

HYBRID ITI
3 AXIS NECK TRANSDUCER 08-NOV-85
URTC SRL98  45CLPNEL HYZ SN4S CAL1% NECK EXTEN. 01
| [ ! |
| TEST FARAMETER I SFECIFICATION | TEST RESULTS |
| | l !
| TEMFERATURE | 66 - 78 DEGREES | 71,00 DEGREES |
| ( | | |
IRELATIVE HUMIDITY i 10% - 70% | 42,00 % |
| | | |
| IMPACT VELOCITY | 19,50 - 19,90 FFS |  19.45 FFS !
! | 10 ¥S 1| 17.20 - 21.20 6 |  20.08 6 !
| PENDULUN o e e e e
I | 20 ¥5 1 14,00 - 19.00 6 | 16.80 6 !
| DECELERATION —  —mmm oo o oo oo o e e e e
I | 30 MS | 11.00 - 16,00 G | 14.68 G !
l i ! !
IMAXIMUM FENDULUM G ! 22 G MAX | 20.64 6 1
IDECELERATION-TIME CURVE I | |
IDECAY TIME TO 5 G [ 38 - S0 MS I 45.75 MS 1
| I FLANE | MAX 1 94 - 106 DEGREES |  96.47 DEGREES |
I __________________________________________________
I ROTATION | TIME | 72 - B2 MS I 78.88 MS !
| | MAX 111,75 - 17.75 FT.LEl  11.36 FT.LES %X |
| MOMENT ABOUT == m e o e e o e e
! | TIME | 12 - 18 HS I 16.38 NS !
| OCCIFITAL = = mmmm e e e e e
! | MIN  1-61,2/-50,8 FT.LES | -43.75 FT.LES XX |
I CONDYLES = o oo e e e e e e e e e
| | TIME | 69 - 77 MS I 76.25 MS [
IKOTATION ANGLE-TIME CURVE | | I
IDECAY TIME TO ZERO | 151 - 167 MS | 163,50 MS 1
INEGATIVE MOMENT-TIME CURVE | 1 n
IDECAY TIHE TO ZEKD | 120 - 144 MS | 145,38 MS X i

¥¥ TEST DOES yDT MEET SFECIFICATIONS XXX

TECHNIGCIAN.S eﬁﬁf_ﬁfZJégL§253 __________
C-

64



TRANSFORTATION RESEARCH CENTER OF OHIO

NECK EXTENSION TEST

HYBRID III
6 AXIS NECK TRANSLUCER 12-NOV-85
VRTC SRLY8  48C21INE1 HY3 SNA8 CAL21 NECK EXTENSION
| l | !
| TEST FARAMETER |  SFECIFICATION | TEST RESULTS 1
l ( l |
I TEMFERATURE | 66 - 78 DEGREES | 2,00 DEGREES [
I | | I
IRELATIVE HUMIDITY ! 10% - 70% i 70.00 % !
[ | [ i
I IMFACT VELOCITY I 19.50 - 19.90 FFS |  19.59 FFS I
| | 10 M5 | 17.20 - 21,20 6 |  18.86 G |
I FENDULUM e e e e
[ | 20 MS | 14.00 - 19,00 6 | 16,14 G |
| BECELERATION == mm e e o o o e e e e e e e
I I 30 MS 1| 11.00 - 16,00 6 | 14,13 G |
I | | |
IMAXIMUM FENDULUM G ! 22 G MAX I 19,04 G |
IDECELERATION-TIME CURVE | [ [
IDECAY TIME TO 5 G | 38 - 50 MS I 45.13 MS |
i D FLANE { MAX | 94 - 106 DEGREES |  94.70 DEGREES |
! __________________________________________________
I ROTATION I TIME | 72 - B2 MS I 78.88 MS !
! | MAX  111.75 - 17,75 FT.LEI 13,58 FT.LES (
I MOMENT ABOUT  mm e e e e e e e e e e
! | TIME | 12 - 18 MS I 15.38 HS |
| OCCIFITAL e e e e
| I MIN  1-61,2/-50.8 FT.LES | -46.89 FT.LES XX |
I CONDYLES — m oo o e oo e
l | TIME | 69 - 77 MS I 76.88 MS |
IRDTATION ANGLE-TIME CURVE | I z
IDECAY TIME TO ZERO | 151 - 167 M5 | 165,38 MS |
INEGATIVE MOMENT-TIME CURVE | i |
IDECAY TIME TO ZERO 1 120 - 144 MS | 138,25 MS |

X¥x TEST DDES NOT MEET SFECIFICATIONS XXX

TECHNICIAN. szeajf___Yf_ ol
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TRANSFORTATION RESEARCH CENTER OF OHIO
THORAX IMFACT TEST

HYEBRID III 12-NOV-85

VURTC SRL?8 45C19THL HY3 SN45 CAL1? H.S.THORAX 01

- S . = " 8 A E. S = e = S W T . = e e e o S WM e S e S - . G e EE e e T S . e e m e s = G Gt a0 o o G om0 e St b bam

| !
! I HIGH SFEED TEST |
| !
! ]

TEST PARAMETER !} SFECIFICATION TEST RESULTS
! | I |
ITEMFERATURE I 66 - 78 DEGREES | 72,00 DEGREES |
i , | | |
IRELATIVE HUHMIDITY | 102 - 70% | 70,00 % |
| i | !
| | | !
FPENDULUM VELOCITY I 21.78-232.,22 FT/SECH 22,22 FT/SEC !
] ! | |
| | | |
IDEFLECTION AT 25 MSEC I 2,51 - 2,75 INCHESI 2,708 INCHES |

IRESISTIVE FORCE AT 19 MSEC | 1186 - 1298 FOUNUSI 1174.5 FOUNDS . S

%% TEST DOES NOT MEET SFECIFICATIONS X%xX

TECHNICIAM?%%-%.W ___________

C-66
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TRANSFORTATION RESEARCH CENTER OF OHIO

KNEE IMFACT TEST

HYERRID III 13-NOV-85
RIGHT KNEE
URTC SRLYB  4S5C19RK1 HYZ SN45 R.KNEE 11LE CAL 19
[ | l [
! TEST FARAMETER |  SFECIFICATION | TEST RESULTS !
[ ! ! !
| TEWFERATURE | 66 - 78 DEGREES | 73,00 DEGREES !
| | | |
IRELATIVE HUMIDITY ! 10% - 70% | 70,00 % |
! | | i
IFROBE VELOCITY | 6483 - 6,96 FT/SECH 6.88 FT/SEC |
! . i n
IFEAK KNEE IMFACT FORCE I 1000 - 1560 LES.I 1350.77 LES. !
| i ! !
IFROEE WEIGHT I 11.0 LES. ! |

DUMMY COMFPONENT MEETS SFECIFICATIONS

TECHNICIAN_@S __:Zfl_ ALARL
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TRANSFORTATION RESEARCH CENTER OF OHIO

KNEE IMFACT TEST

HYEBRID IXI 13-NOV-85
LEFT KNEE
VRTEC SRL98 453C17LK1 HY3 8N45 L.KNEE 11LE CAL 19
! ] ! !
| TEST FARAMETER I SFECIFICATION | TEST RESULTS |
! | ! !
I TEMFERATURE I 66 - 78 DEGREES | 73.00 DEGREES !
| . | ! |
IRELATIVE HUMIDITY i 104 - 70% | 70.00 % |
1 | | }
IFROBE VELOCITY l 6.83 - 6.96 FT/SECI 687 FT/SEC I
! ! } !
IFEAK KNEE IMFACT FORCE I 1000 -~ 1560 LES.I 1455.36 LES. |
t ! | i
IFRORE WEIGHT i 11.0 LES, | !

DUMMY COMFONENT MEETS SPECIFICATIONS

TECHNICIAN-Q_%%_.AK___ ed@o
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GM HYBRID III DUMMY POSITIONING

The following procedure was used for positioning a Hybrid III dummy (GMS50H)

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.

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. Typiecally 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.

Initial Dummy Placement

2.1 The Hybrid IITI 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 is
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 midsagittal plane of the dummy.



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 longitudinal 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 1longitudinal, 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,

D-3
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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 bpe 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.

D-4



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 is laterally horizontal and longitudinally within the pelvis
angle range, and the engineer responsible for the test is satisfied

with the dummy position.

D-5
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HEAD CHAMOIS USE PROCEDURE
1. Using the GM template, two 0.125 inch thick chamois from Hydra-Sponge,
St. Louis, MO. were cut.
2. The chamois were soaked in water to make them soft and pliable.

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

and pulled taut. Both pieces of chamois were placed in the same manner.
4, Periphery of chamois were taped to the dummy's head.

5. Both chamois were allowed to dry prior to the test.
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SUBJECT VEHICLE ACCELEROMETER PLACEMENT

Dummy Chest Humanoid 48 , In Body Humanoid 48
(MFR) (8/N) (MFR) (S/N)
Label Orientation Serial
Mnenomic No. Location (+Sensing) No. Mfr/Model

LFMF] 756 Left Femur Tension 756 2430
RFMF1 761 Right Femur Tension 761 2430
CSTXG1 10 Chest (X) Rear AB62 7264
CSTYG1 11 _ Chest (Y) Right ALO8 7264
CSTZGl 12 Chest (Z) Up AL46 7264
HEDXG1 8 Head (X) Front AHS8 7264
HEDYG1 9 Head (Y) Left .AH77 7264
HEDZGI1 13 Head (Z) Up AH88 7264
NEKXF1 XF_ Neck (X) Right 085 1716

AT M T 2

¥With 10 Vdec input (2000 g range).

D-7
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SUBJECT VEHICLE ACCELEROMETER PLACEMENT CONTD

Dummy Chest Humanoid 48 , in Body Humanoid 48

(MFR) (8/N) (MFR) (s/N)

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

) NEKYML YM Neck (Y) Front 085 1716
‘. NEKZF1 ZF Neck (2) Tension 085 1716
KNLLF1 37L _ Left Knee Tension 037 1587
KNLMF1 37R _ Left Knee Tension 037 1587

KNLXDL 14 Left Knee Carter
KNRMFlL __36L  Right Knee Tension 036 1587
KNRLFL _36R_ Right Knee Tension 036 1587

‘ KNRXD1 15 Right Knee Carter
TBLXM1 XM Left Tibia Left 040 1583
TBLYM1 Y™ Left Tibia Rear 040 1583
TBRXML M Right Tibia Left 039 1583
TBRYMI1 YM Right Tibia Rear 039 1583
ANLYF1 YF Left Ankle Left 034 1584
ANLZF1 ZF Left Ankle Tension 034 1584
ANLXF1 M Left Ankle Left 034 1584
ANRYF1 YF Right Ankle Left 033 1584
ANRZF1 ZF Right Ankle Tension 033 1584
ANRXM] XM Right Ankle Left 033 1584

CSTXD1 39 Chest Bourmnes

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

Dummy Chest ARL 411 , in Body ARL 411
(MFR) (S/N) (MFR) (S/N)
Label Orientation Serial
Mnenomic No. Location (+Sensing) No. Mfr/Model
LFMF2 744 Left Femur Tension 744 2430
RFMF2 718 Right Femur Tension 718 2430
CSTXG2 _ 25 Chest (X) Front AH39 2264
CSTYG2 _ 24 _ Chest (Y) Right AU68 2264
CSTZG2 26 Chest (2) Up AV27 2264
HEDXG2 _ ¢ Head (X) Front AH65 7964
HEDYG2 E Head (Y) Left AP62 7264
HEDZG2 B Head (2) Up AR17 2264

¥With 10 Vdc input (2000 g range).



PARTNER VEHICLE ACCELEROMETER PLACEMENT

Dummy Chest ARL 830 , in Body ARL 830
(MFR) (S/N) (MFR) (S/N)
Label Orientation Serial
Mnenomic  No. Location (+Sensing) No. Mfr/Model
LFMF1 722 Left Femur Tension 722 2430
RFMF1 016 Right Femur Tension 016 2430
CSTXG1 J Chest (X) Rear AK94 2264
CSTYGL K Chest (Y) Left BAG2 2264
CSTZGl L Chest (Z) Up AH69 2264
HEDXG1 M Head (X) Front AB67 7264
HEDYG.l N Head (Y) Right AAOS 7264
HEDZG1 G Head (Z) Up AK96 7264

¥With 10 Vde input (2000 g range).



PARTNER VEHICLE ACCELEROMETER PLACEMENT CONTD

Dummy Chest Humanoid 45 , 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
2 CSTXG2 W Chest (X) Front ANO3 7264
?*f CSTYG2 _ V Chest (Y) Left AP96 7264
CSTZG2 U Chest (Z) Up AK12 7264
" HEDXG2 X Head (X) Front AP48 7264
 HEDYG2 Y Head (Y) Left vl 7264
, ‘ HEDZG2  Z Head (Z) up ANQ2 7264
f NEKXF2 XF Neck (X) Front 049 186
-f NEKYM2 M Neck (Y) Left 049 186
| NWKZF2  ZF  Neck (Z) Up 049 186
' KNLLF2 35L Left Knee Tension 35 1587
KNLMF2 35R  Left Knee Tension 035 1587

KNRMF2 34L  Right Knee Tension 034 1587~
’ KNRLF2 34R Right Knee Tension 034 1587
* TBLXM2 38X Left Tibia Left 038 1583
TBLYM2 38Y Left Tibia | Rear 038 1583

TBRXM2 37X Right Tibia Left 037 1583 -
TBRYM2 37Y Right Tibia Rear 037 1583

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

Dummy Chest Humanoid 45 , in Body Humanoid 45
(MFR) (s/N) (MFR) (S/N)
Label Orientation Serial
Mnenomic No. Location (+Sensing) No. Mfr/Model
ANLYF2 32Y Left Ankle Left 032 1584
ANLZF2 322 Left Ankle Tension 032 1584
ANLXM2 32X Left Ankle Left 032 1584
ANRYF2 31Y  Right Ankle Left 031 1584
ANRZF2 312 Right Ankle Tension 031 1584
ANRXM2 31X Right Ankle Left 031 1584
Chest Bournes

CSTXD2 _ Chpt

*With 10 Vdc input (2000 g range).
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MNEMONIC

SUBJECT VEHICLE ACCELEROMETER INFORMATION

DESCRIPTION

FFRXG
FFCXG
BCRXG
ENGXG2
ENGXG1
SCAPG
SH1PG
SH1IG
DPCXG
DPCZG
VCGv
LPBXG
LPBZG
RPBXG
TLRXGY
TLRZGH
TLRXGD
TRRXG3

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-S AXIS
DASH PANEL X-DIR

DASH PANEL Z-DIR

PITCH RATE

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
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SERIAL NO. MODEL NO.
AR20 2264
AS55 2264
AEO4 7264
AR83 2264
AMTY 7264
AT8Y 2264
ACO3 7264
AT21 2264
AZTT 2264
ANY7 2264
AT26 2264
AY90 2264
ANB6 7264
AzZ2Y4 2264
AZ41 2264
BA26 2264
AS36 2264
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MNEMONIC

PARTNER VEHICLE ACCELEROMETER INFORMATION

DESCRIPTION

FFRXG
FFCXG
BCRXG
ENGXG1
ENGXG2
SCAPG
SH1PG
SH1IG
DPCXG
DPCZG
VCGV
LPBXG
LPBZZ
RPBXG
TLRXGY
TLRZGY4
TRRXG3
RAXXG
TRRXGC

FRONT FRAME RAIL X-DIR

FRONT CROSS MEMBER X-DIR
BRAKE CALIPER; RIGHT X-DIR
ENGINE BLOCK TOP X-DIR

ENGINE BOTTOM X-DIR

STEERING COLUMN LOWER A-P AXIS
STEERING WHEEL HUB A-P AXIS
STEERING WHEEL HUB I-S 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
RIGHT REAR CROSS MEMBER X-DIR
REAR AXLE X-DIR

RIGHT REAR CROSS MEMBER RED.
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SERIAL NO. MODEL NO.
BK65 726
4595 2264
AWS52 2264
BAG9 2264
BCYY 2264
AZ83 2264
BAS1 2264
AR68 2264
AZ68 2264
AZ58 2264
AK61 2264
AK8T 226
AJ97 2264
AJH2 7264
aJ31 7264
AJ90 2264
AJlS 7264
ANO6 2264
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CAMERA INFORMATION

CAMERA IDENTIFICATION

Photosonics

Circular timing pulses on one
side, vertical event bar on

other side.

Hycam

Square shaped timing pulses on one
side, vertical event bar on other
side.

Stalex

Square shaped timing pulses on one

side, vertical event bar on other

side.

TIME ZERO ON HIGH SPEED FILM

Back 4 frames from

vertical event bar

Back 5 frames from

vertical event bar

Back 2 frames from

vertical event bar
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frame where

stops.

frame where

stops.

frame where

stops.
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SIGN CONVENTION

Sign convention 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) (+) head translating forward
(-) head translating rearward

FZ (axial force) (+) tension on neck
(-) compression on neck

My (moment) (+) forward rotation about neck (chin to

thorax, flexion)

(=) rearward rotation about neck (back of

head to spine, extension)

6 channel neck transducers
Fx (shear force) (+) same as 3 channel transducer
(-) same as 3 channel transducer
Fy (lateral force) (+) head translating to left relative to top
of neck
(-) head translating to right relative to top
of neck
Fz (axial force) (+) same as 3 channel transducer
(-) same as 3 channel transducer
Mx (moment) (+) head rotation toward right shoulder
(-) head rotation toward left shoulder
My (moment) (+) same as 3 channel transducer
(-) same as 3 channel transducer
Mz (moment) (+) 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)
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SIGN CONVENTION CONTD

’ Knee loads are measured along a line between the knee pivot and the

ankle pivot.

Fz (axial force) (+) tension

(-) compression

5 Tibia Moments

N Mx (moment about X) (+) tibia rotation to dummy's left
-

(=) tibia rotation to dummy's right

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

(-) tibia rotation forward

Ankle Loads

Fy (force in Y dir.) (+) ankle translation to dummy's left

—sin
~

i
~

ankle translation to dummy's right

p F, (force in Z dir.) (+) tension

(-) compression

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

(=) ankle rotation to dummy's right



FILTERING DATA
J211 SAE

Vehicle structural 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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