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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

A 1983 Dodge Omni S-door hatchback was used in a frontal impact with
a rigid pole at a closing velocity of 29.8 mph on June 14, 1985. The
intended impact speed of the Dodge Omni was 30.0 mph. The actual test
speed of the Dodge Omni was 29.8 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.



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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VEHICLE INFORMATION

VEHICLE MANUFACTURER: Chrysler Corporation

MAKE/MODEL: Dodge Omni VIN: 1B3B218C9DD300705
BODY STYLE: 5-door Hatechback MODEL YEAR: 1983
NHTSA NO.: R & D ' COLOR: Blue

ENGINE DATA: TYPE: Transverse CYLINDERS: 4 DISPLACEMENT 2.2 Liter
TRANSMISSION DATA: Manual
DATE VEHICLE RECEIVED: 5/30/85 ODOMETER READING: 952

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 - Spare Tire & Wheel

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
y,

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

VEHICLE MANUFACTURED BY: Chrysler Corporation
DATE OF MANUFACTURE: 7/83
GVWR: 3305 LBS.,

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

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

PLY RATING: 3

IS SPARE TIRE "SPACE SAVER"? Yes

IS SPARE TIRE STANDARD EQUIPMENT? Yes

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

RIGHT FRONT 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 24 3/4 JLF 24 3/4 +RR 25 7/8 +LR 25 9/16
PRE-TEST ATTITUDE: RF 23 1/2 JLF 23 +RR 23 1/4 +LR 22 5/8
POST-TEST ATTITUDE: RF 23 5/8 sLF 23 +RR 22 9/16 ;LR 22 1/2

WEIGHT OF TEST VEHICLE WITH REQUIRED DUMMIES AND 309 LBS. CARGO:

RIGHT FRONT 807 LBS. RIGHT REAR 643 LBS.

LEFT FRONT 797 LBS. LEFT REAR 641 LBS.

TOTAL FRONT WEIGHT 1604 LBS. (56.0 % OF TOTAL VEHICLE WEIGHT)
TOTAL REAR WEIGHT 1284 LBS. (44,0 % OF TOTAL VEHICLE WEIGHT)
TOTAL TEST WEIGHT 2888 LBS.

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

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

Calculated Test Weight = Unloaded Delivered Weight +
(Number of Hybrid III Dummies X 167 lbs.) +
Cargo Weight
= 2245 + (2 X 167) + 115 1bs.
= 2694 1bs.*
Actual Test Weight = 2888 1lbs.
Target Test Weight = 2930 1lbs.

To achieve test weight, 13.5 gallons of stoddard solvent were added in
the fuel tank. The weight of the test vehicle was measured by placing
each wheel on a Force Plate manufactured by K.J. Law Engineers, Inec.,

Detroit, Michigan.

*This weight is a calculated test weight based on the unloaded delivered
weight (curb weight) plus two dummies, plus the calculated cargo weight
from the label on each vehicle. This weight would normally be used as
the target test weight, with instrumentation, camera, 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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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: 13.5 GALLONS (92-94% OF USEABLE)

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

DETAILS OF FUEL SYSTEM: Carburetor with mechanical fuel pump.

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: P 175/75 R 13 LOAD RANGE X B, C, A
VEHICLE CAPACITY: . TYPES OF SEATS: Front - Bucket

Rear - Bench
NUMBER OF OCCUPANTS (DESIGNATED SEATING CAPACITY): 2 FRONT

3 REAR

CARGO LOAD 115 LBS. 5 TOTAL
TOTAL . 865 LBS.

*WITH ENTIRE FUEL SYSTEM FILLED WITH FUEL THROUGH CARBURETOR BOWL.
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OTHER:

RESTRAINT SYSTEM:
unrestrained.

VEHICLE TEST CONDITIONS

3 Neck Channels

1 Chest Disp.

6 Neck Channels
1 Chest Disp.

14 Lower Leg Channels
2 Knée Shear

TEST NUMBER: 850614
DATE OF TEST: June 14, 1985 TIME OF TEST: 14:30
WIND VELOCITY: 0-2 mph 261° HUMIDITY: NA
AMBIENT TEMPERATURE AT IMPACT AREA: 71°F
TEMPERATURE IN OCCUPANT COMPARTMENT: 73°F
DRIVER DUMMY TEMPERATURE 78°F
PASSENGER DUMMY TEMPERATURE T4°F
VEHICLE DATA
ACTUAL INTENDED
TEST WEIGHT (LBS.) 2888 2930%
VEHICLE ORIENTATION (DEGREES) 0 0
VEHICLE VELOCITY (MPH) 29.8 30
MAXIMUM CRUSH (INCHES) 30.25 DNA
DUMMIES
MIDDLE RT. FRONT LEFT REAR RT. REAR
DRIVER  PASSENGER  PASSENGER PASSENGER PASSENGER

TYPE: HIII HIIT
SERIAL NO.: 43 L8
INSTRUMENTATION:

HEAD ACCEL.: 3 9

CHEST ACCEL.: 3 3

FEMWR L.C.'S: 2 2

Driver dummy was restrained, Passenger dummy was

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

¥INTENDED TEST WEIGHT IS BASED ON THE WEIGHT OF A RENAULT FUEGO.
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IMPACT VELOCITY MEASUREMENT SYSTEM

PHOTO EMITTER/
RECEIVER PAIR

TOW TRACK THREE PHOTO

INTERRUPTION VANES

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

The vanes have one foot spacing.
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SECTION 3.0
DATA REQUIRED BY R & D.

The following pages are included in this section:
1. Dummy temperature control and position data
2. Dummy kinematic summary
3. Vehicle crush data
4, Dummy and vehicle accelerometer location and data summary

5. High speed camera information




DUMMY DATA SUMMARY

DRIVER DUMMY

PASSENGER DUMMY

SN: U3 SN: U8
POSITIVE NEGATIVE POSITIVE NEGATIVE
DIRECTION* DIRECTION ¥* DIRECTION* DIRECTION ##
MAX TIME MAX TIME MAX TIME MAX TIME
HEAD ACCELERATION (g)
LONGITUDINAL 12.30 2%0.25 65,21 107.25 7.60 175.75 87.74 111.88
LATERAL 17.17 115.50 19,46 89.25 11.3% 111.25 12.97 125.50
VERTICAL -— -— X 27.03 77.50 82.49 120.38 54.09 100.13
RESULTANT 68.92 @ 107.25 106.00 @ 111.00
HIC 509.68 from 84,63 to 123.00 msec 913.61 from 98.63 to 132,00 msec
HEAD ANGULAR
ACCELERATION
POSITION 1
LONGITUDINAL —_— —_ — 86.16 62.38 57.74 42.00
VERTICAL _— —_a —a 7.28 211.38 76.94 53.88
POSITION 2
LATERAL — —_ — 11.06 52.38 12.59 79.50
VERTICAL -_— _— — 69.09 57.75 41.71-  U41.63
POSITION 3
LONGITUDINAL — —_a -—C 8.92 211,50 65.39 52,00
LATERAL - — O eea — 14.69 58.75 16.00 T4.00
NECK LOADS (1b)
SHEAR (X) 269.31 113.50 26.96 243,63 234.20 83.75 56.60 71.63
SHEAR (Y) -— — 0 e - 78.19 92.63 44.65 77.88
AXIAL (2) 566.92 114.00 9.85 321.75 _— - -— -—
NECK MOMENTS (1lb-ft)
ABOUT LONGITUDINAL =e= == _— — 33.66 90.50 0.92 18.38
ABOUT LATERAL 9.44 188.25 30.04 90,50 8.44 140,00 134,83 84,75
ABOUT VERTICAL  ——v — _— -0 1.29 42,13 19.87 90.13
CHEST ACCELERATION (g)
LONGITUDINAL 4,15 227.25 u4,75 84,25 2.76 190.00 S59.62 114,25
LATERAL 10.45 108.00 2.78 164.00 17.61 114,25 5.95 104.63
VERTICAL 6.72 109.38 9.84 78.38 2.58 65.88 27.32 126,00
RESULTANT 45,74 @ 84.38 62.74 @ 114,25
3 MSEC CLIP 41.28 53.86
CHEST DISPLACEMENT (in) 0.71 € 119.88 0.38 @ 125.63
FEMUR LOADS (1b)
LEFT 87.90 60,88 936.86 72.63 55.61 271.88 1960.89  81.88
RIGHT 103.25 63.75 767.99 75.25 294.25 -120.75 1054.17 94,75
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DUMMY DATA SUMMARY CONTD

PASSENGER DUMMY

SN:
POSITIVE NEGATIVE
DIRECTION# DIRECTION#*#
MAX TIME MAX TIME
KNEE LOADS (1b)
LEFT LEG
LEFT SENSOR 182.81 63.13 281.85 78.75
RIGHT SENSOR 78.27 231.38 357.33 88.38
RIGHT LEG
LEFT SENSOR 54,65 205.63 335.21 129.38
RIGHT SENSOR 121.26 135.38 384,71 79.13
KNEE DISPLACEMENT (in)
LEFT KNEE 0.11 38.25 — —— €
RIGHT KNEE 0.06 36.13 -— -—- €
TIBIA MOMENTS (1b-ft)
LEFT LEG
ABOUT LONGITUDINAL 18.42 75.25 47.42  98.13
ABOUT LATERAL 69.51 51.38 49.96 73.63
RIGHT LEG
ABOUT LONGITUDINAL 60.96 133.13 11.31 189.38
ABOUT LATERAL 78.43 56.13 41.17 82.88
ANKLE LOADS (Ib)
LEFT LEG
" LATERAL 111.43 106,00 34,22 66,00
VERTICAL 516.08 72.25 60.30 63.75
RIGHT LEG
LATERAL 176.94  78.75 72.40 66.00
VERTICAL 776.33 78.63 64.22 66.13
ANKLE MOMENTS (1lb-ft)
LEFT LEG
ABOUT LONGITUDINAL 73.61  75.75 12,73 54.13
RIGHT LEG
ABOUT LONGITUDINAL 118.06 83.25 4,27 55.75

# LONGITUDINAL: FORWARD

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

XThere were no positive values in the time interval of interest.

dThere was no instrumentation at this location.

YSee TEST ANOMALIES

€There were no negative values in the time interval of interest.

3-3



VISIBLE DUMMY CONTACT POINTS:

Head
Chest
Abdomen
Left Knee

Right Knee
DOCR OPENING:

Front

Rear
SEAT MOVEMENT:

Front

Rear

GLAZING DAMAGE:

DRIVER 43
Instrument Panel
Steering Wheel Rim

Steering Wheel

PASSENGER 48

Windshield

Steering Wheel

Dashboard

Dashboard

Dashboard

Dashboard

Dashboard

LEFT

Nao Tools Required

Dashboard

Good

RIGHT

No Tools Required

SEAT BACK FAILURE

None

Good

DNA

SEAT SHIFT

None

Windshield Shatter

ed

DNA

OTHER NOTABLE "IMPACT EFFECTS:

Dash Brolen in center

Column through floor board




DUMMY KINEMATIC SUMMARY

DRIVER

Upon impact, the driver moved forward on the seat cushion until his
knees impacted the lower dash. At the same time the dummy was moving
forward, the steering column assembly moved rearward. The upper torso
rotated forward until it contacted the lower rim of the steering wheel.
Next, the head impacted the steering wheel hub and the upper rim. The
steering wheel then collapsed to the inside of the vehicle. This
permitted the dummy to continue forward until the head contacted the
upper instrument panel. On rebound, the driver rotated back into the
seat back. The driver came to rest seated in the driver's seat in an

upright position.

PASSENGER

During impact, the passenger moved forward on the seat cushion as
his knees struck the glove box on the lower dash, As the dummy continued
its forward motion, the dash came rearward and the chest impacted the
dash. Further forward motion caused the dummy's forehead to impact the
windshield. The head then rotated rearward with the neck striking the
top of the dash. On rebound, the dummy did not rotate away from the dash
but moved downward slightly. The passenger came to rest leaning forward
in the seat with his knees in the dash, head against the windshield and

with a piece of dash stuck in the front opening of the neck.



DUMMY TEMPERATURE CONTROL AND POSITIONING

The vehicle was taken outside to be hooked up to the tow cable
between 14:00 and 14:05 PM the day of the test. At this poiht air
conditioners were placed into the side windows to maintain the
temperature. The vehicle remained in this position until approximately

14:25. The vehicle was then launched into the barrier building to impact
the load cell pole at 14:30,

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
TECHNLCLANS :
,BUCKET SEAT BACK TYPE: Fixed

1. D. Carpenter

X Adjustable Reclining
2._B. Fishbaugh

POSITIONING DATE: 6-14-85

3.
AMBIENT TEMP.: 70° F. TIME: 10:30 4,
DRIVER DUMMY # 43 TYPE HIII PASSENGER DUMMY # 48 TYPEHIII
o o .
Read 20" Seat Back Angle 23 Seat Back Angle 23 Head 20 1/4"
Pelvis Angle 230 Pelvis Angle  25°
Target 15 °© Target 15 ©
> < :
Knee 26 3/8" &) | o . Knee 27 1/4"
Joint 93 ° $f ;'\ AR Joint 92 ©

Approx.'"H" 12" Approx.'"H" 13 3/8"

>\\\\’"\‘\’\\;
{

Point _ 117° ¢\ Point __ 118°
FORE _f£ L AFT FORE 4 _AFT
MIDPOINT MIDPOINT
A = : 11 A
B = 38n B
C =12 1341%
D=11 7/8" c D
s .
Door Glass @ Door Glass
Height* .7 3/4"—~1" ‘////F—-Heighﬁ*"
e 5 7 3/4

Lateral Bar

Adjustable A
Pointer

Left o 1 Right
Front " Driver Passenger Front
Door Du%%y# Duzﬁy# Door

* Door glass height is equal on the right and left side of vehicle.
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DUMMY IN-VEHICLE POSITION RECORDING SHEET

DRIVER PASSENGER
43 48
" mn
10 3/8 9 3/4
W
17 3/8 17 3/8
cD
19 7/8 21
cs
15 5/16 DNA
KDL
57/8 5 3/8
KDR
6 3/8 5 3/16
DRIVER PASSENGER
43 48
HR
7 3/4 7 1/4
HS
9 7/8 91/8
AD
3 3/4 4
HD
7 1/4 6 5/8
HZ
4 1/4 4

ALL MEASUREMENTS IN INCHES
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SEAT BELT POSITIONING DATA

C —» L

'
Dummy's Centerline —Y LD

'D' Ring

Belt Load Cell

% Shoulder Belt Portion
5
g
g
X
A?

B % Lap Belt Portion

L |
Male Blad i
e Blade ;

) ;\‘——— 1/8" thick alum. plate

Buckle Assy.

Emergency Locking
%A Retractor
% Reel
3
Inboard Anchorage ‘ o
| ' Outboard Anchorage

Floorpan

DRIVER PASSENGER
DUMMY DUMMY
A - Top surface of alum. plate to belt upper edge (in) 1o DNA
B - Top surface of alum. plate to belt lower edge (in) g DNA
C - Dummy centerline to outer edge of belt at chest
flesh top (in) 51/2™ DNA
D - Dummy centerline to inner edge of belt at chest
flesh top (in) 3m DNA
LAP BELT TENSION (1bs)
3 DNA
SHOULDER BELT TENSION (1bs)
2 DNA
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/‘B' POST

\\—"-DOOR STRIKER

Y

™~ TOP OF DOOR SILL

PRE-TEST | POST-TEST
MR | 1s™ . DNA
NH_| 19 1/4" oA
HS 28 5/8" 21 5/8"
SCA 260 | 320
SWA 730 " pnA
HZ 19 1/2" 21 3/4"
SHA 85° 79°
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VEHICLE ACCELEROMETER LOCATIONS AND DATA SUMMARY

POSITIVE NEGATIVE
DIRECTION #%*#% DIRECTION*%¥
MAX TIME MAX TIME
NO. LOCATION X* Y* YA (g) (msec) (g) (msec)

1 FORWARD
FRAME RAIL 149,8 -20.0 19.4
(LONGITUDINAL) 13.24 11.50Y  79.23  47.69 Y

2 FRONT FRAME

CROSSMEMBER 128.0 0.0 4.6
(LONGITUDINAL) —_— N —y

3 BRAKE CALIPER;

FRONT RIGHT 133.7 -24.1 10.0
(LONGITUDINAL) 35.38 73.85 _105.38 15.00

y ENGINE
BOTTOM 139.6 0.0 5.8
(LONGITUDINAL) 22.06 57.75__105.14  40.00

5 ENGINE BLOCK

TOP 138.1 1.0  32.0
(LONGITUDINAL) 24.80 26.13 167.65 U45.50

6 STEERING

COLUMN; LOWER 116.5 14,0 20,6
(A-P_AXIS) 39.13 70.25 70.12 53.00

7 STEERING WHEEL
HUB 100.5 13.5  31.7
(A-P AXIS) 106.32  100.63 63.99 76.88
(I-S AXIS) 26 .95 99.88 66 .44 54.63

8 STEERING COLUMN
DISPLACEMENT
(A-P_AXIS) —_— _— —— — O

9 DASH
PANEL 106.8 0.0 34.7
(LONGITUDINAL) 60.18 88.13 102.02 82.13
(VERTICAL) 56.73 115.00Y 95.53 93.50Y

10  PITCH RATE 91.3 0.0 17.5
GYRO 380.07 61.00 56.64 17.75

11 B-PILLAR
SILL - LEFT 73.6 23.8 10.4
(LONGITUDINAL) AV = 35.1 mph @ 149.00 msec — -— Y 25,00 45,007
(VERTICAL) 23.58 54.88 19.56  74.88

12 B-PILLAR
SILL - RIGHT 73.1 23.8 12.0
(LONGITUDINAL) AV = 34,2 mph @ 139.00 msec 2.09 203.88 37.52 69.75

13 REAR SEAT LEFT
CROSSMEMBER 60.1 15.4 16,6
(LONGITUDINAL)P**# AV = 34.4 mph € 152.25 msec 2.83 168.25 25.30 71.25
(VERTICAL) 14.07 54.75 7.35  72.25

14 REAR SEAT LEFT :
CROSSMEMBER 4o 4 14,6 14,2
(LONGITUDINAL )R*#* 3.51 167.13 24.92  71.25
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VEHICLE ACCELEROMETER LOCATIONS AND DATA SUMMARY CONTD

POSITIVE NEGATIVE
DIRECTION**# DIRECTION *%#
MAX TIME MAX TIME
NO. LOCATION X ¥ Y YA (g) (msec) (g) (msec)
15 REAR SEAT RIGHT
CROSSMEMBER 59.6 -15.1 16.0
(LONGITUDINAL )p#*# R — — ——— Y
16 REAR SEAT RIGHT
CROSSMEMBER 49,1 -14.2 13.8
(LONGITUQINAL)R** 1,92 170.00Y 27.69 69.61Y
17 REAR AXLE
CENTERLINE 42,5 0.0 5.6
(LONGITUDINAL) 5.06 160.25 43.88 101.88

% 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
e There was no instrumentation at this location.

X There were no positive values in the time interval of interest.
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VEHICLE ACCELEROMETER LOCATIONS

i :
' I I 12 E::::E
: 15116 !
| X
—+—j 9|10} - - 17 - - —— '
= _ (X) + LONGITUDINAL l
6 = :
i (Y)+ LATERAL
. ™ z 131114 Y
I .
) 1 3 -

101 |
.4 \ n 13 1[4
3 —— 12 15l 16

X |
(X) + LONGITUDINAL
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A
-
Y

- /2 L L/2

Y

]
-

A

-—— - ——Y

NOTE: Cl through C6 are spaced equaily apart

All measurements in inches

VEHICLE  Dodge Omni

PRE-TEST POST-TEST CRUSH
L 51 3/4 L 19 1/2 L 32 1/4
¢l 162 5/8 1 153 5/8 ¢l 9
c2 163 3/8 c2 143 3/8 €2 20
¢3 163 11/16 €3 134 7/8 €3 28 13/16
c4 163 3/4 c4 135 1/2 C4 28 1/4
c5 163 3/16 cs 145 1/4 C5 17 15/16
cg 162 5/8 C6 154 5/8 c6 8
b 0 D O D O

Reference point is from the rear bumper forward.
3-14



/T €1 8/¢ %1 LSO0d wVu OL NWNTOO ONI¥IALS LLx
Z/1 €6 8/1 001 HALNID TIdHM ONIHIALS OL JITOIHIA 30 JOVAHNS ¥vIH 9LX
8/L 611 8/¢ <t1 JAIS L4317 ~ TIVRIYIL OL ITOIHIA JO IDVAUAS ¥VAY GLX
91/1 BT11 8/¢ s¢l 34IS LHOIY = TIVMIYIA OL FTOIHIA J0 IDVAUNS ¥VIY X
¢/1 601 8/6 011 J0IS 1437 40 1SOd u¥Ve 40 WOLLOE OL JTOIHIA JO0 IDVAUNS HVIY ELX
Z/1 601 91/L OT1 ddIS LHOIY¥ 40 LSOd wVu 40 WOLLOHE OL JITOIHIA 40 IDVAYNS ¥VAY cLX
8/6 0L 8/s 1L 3004 1437 40 3503 ONITIVYL YIMOT OL ATOIHIA 40 FOVAUNS UVIY LLX
8/6 0L 91/6 1L 4004 LHOIY¥ 40 3003 ONITIVYL ¥IMOT OL FTOIHIA JO IIVAUNS uvIY OLX
/T 1L 91/6 1L 4004 1437 40 I0a3 ONITIVHL 43ddN OL 3TOIHIA JO0 IADVAYNS UVIY 6 X
8/¢ 1L v/e 1L 4004 IHOIY 40 3D ONITIVHL ¥3ddN OL ITOIHAA 40 IDVAHNS HVIAY 8 X
/1 601 91/9 OT1 4004 1L43T 40 30033 ONIAVIT ¥YIMOT Ol ITIOIHIA 40 IADVAUNS HVIY LX
601 91/s 01T 4004 IHOIY 40 3003 ONIAQVIT ¥Y3MOT1 Ol ITOIHIA 40 IIVIUNS YYV3IY 9 X

801 91/6 LOT 4004 L4371 40 3903 ONIAVIT ¥3dda OL ITOIHIA J0 IDVAYNS YY3Y S X

¢/T (01 8/L LOT 4004 IHOIY J0 IDd3 ONIAVIT ¥Y3ddN OL ITOTHAA 40 IDIVIAYNS HV3IH h X
8/¢ 611 8/¢ GTT TIVM3YIZ Ol JTOIHIA 40 3DV4UNS UY3IH t X
v/€ 821 8/L &Ll A00TH INIONI 40 INOYJ OL IFTIIHIA 40 IOVAHNS YV3IW ¢ X
T/1 €€l %/€ €91 INITHIALINID 1V JTOIHIA 40 HIONIT TVIOL L X
1S3d1-1s0d 1S3L-34d INIWIYNSVIR 40 ddAL ‘ON

SIHONI NI SNOISNIWIA

Z Jo | 93ed

#19068 Y3GHNN IS3L

SINIWIYNSVIW JTOIHIA dILOVAWI

Tump 38poq TAAOW/IANVH ITDIHAA

3-15



U0T3BO0T STY3 3B 5398183 2ABY J0U PIP 2TOTYSA STULx

#UN »dN YAHWAWNSSOYD IWVHd OL dTOIHIA J0 3OVJIHYNS ¥vIY £exX
AN #»dN 1I0¥VL ¥3dWNd Ol JTOIHIA 40 FIVAUNS HVAY cEX
LIN *dN 139YV]L LNZRLYVAWOD Ol ITOIHAA 40 JDVJHNS HVIY LEX
*dN »dN 1AoYyLl INIONI Ol 3FTOTHIA 40 IDVAENS VAN 0EX

Z/1 99 ¢/T 99 INIOd HIAIM WNWIXVW 1V JTOIHIA J0 HIAIM 62X
/1 %6 9/1 66 JTOIHIA 40 3ISVETIIHM 8eX
1z 7/¢ 61 NWNT0D ONIHIAIS J0 3NITYIINAD Ol T1IS ¥OOd WOHd NOISNIWIG TVDILYIA lez

8/L 8 11 JIXVSNVUL 4O 3INIONI OL TIVMIAYIL 9¢X
/1 8 ¥/t 8 INVTId ANNO¥D OL TT1IS ¥ViY 14371 62z
9T/€T1 £ /1 6 JANVId ANNOY¥D Ol T1IS ¥¥3IH LHOIW wez
91/¢ 9 8/¢ 8 ANVId ANNOYD O1 11IS INOWA 1437 €2z
91/11 & v/€ 8 INVId Qz:Omo Ol T1IS INO¥d IHOIY ccl
L L A0071d INIONI JO HIQIM texX

8/6 €61 8/6 291 ¥434HNd INO¥J 40 dAIS 1437 OL 31DIHIA 40 3DVJENS ¥VEH 114
8/G %S1 8/S 791 H3dWNG INOYS JO IAIS IHOIY OL 3ITOIHAA 40 HAIVAENS ¥VIAY 61X
A NNA ¥/t 0T ¥4IN3D TI3HM ONI¥IALS OL ¥IAVIAH ATITHSANIA J0 ¥V 1 %4
1S31-150d NANCARCS. . INIWIUNSYIN 40 FdAL *ON

SAHONI NI SNOISNIWIA

2 Jo z a%e4

79068 YIMWNN 1S3l

QLNOD SINAWIHNSYIN FTOIHIA QILOVAWI

Tuwg 28pod- TIAOW/INVH ITOIHIA

3-16




PRE-TEST AND POST-TEST MEASUREMENT POINTS

Engine Block
Dimension

I\

/zf/fj

/

Headline

19,20 (Right/Left Side)

Ctr. Of 718
Steering
Column — —

Y17
To ‘'A' Post = —

X12,13

227 4,15

X16
To Steering Column

o Bottom Of

'A' Post (Right/
Left Side)

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)

Rear Datum
Reference
At Center
Of Rear
Bumper

To Firewall (Right/Left Side)
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PRE-TEST AND POST-TEST MEASUREMENT POINTS CONTD.

222-23

224-25
3 X28 Samwnd

T 3 1 &
&S-&-&-—— - + -— |
) Y

x31 -

_— X30 e

— X33 -

X32 -

— -




POLE LOAD CELL DATA SUMMARY

POSITIVE NEGATIVE
DIRECTION DIRECTION
MAX TIME MAX TIME
NO. LOCATION (FACING POLE) (g) (msec) (g) (msec)
1 TOP LEFT 4480.35 57.75 12603. 44 48.50
2 TOP RIGHT 719.85 185.50 13581.54 49.75
3 BOTTOM RIGHT 988.54 329.88 37029.15 45,13
y BOTTOM LEFT 2688.57 206.38 35647.84 45.50
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HIGH SPEED CAMERA INFORMATION

CAMERA NO. X* Y* A
1 76" 280" 35 1/2"
2 128" 172 32"
3 70" 374n 66"
4 225" 297" 7™
5 64" 271" 31m
6 y3n -251" 4O 1/4n
7 87" -27'7" 68 3/4"
8 NA
9 0 0 81m
10 19n 6" 1816"
1 2 39! 60"
12 NA

%¥Reference

+X = Rearward with respect to the vehicle impact point.
+Y = Rightward from intended vehicle centerline.

+Z =

Upward from ground level
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CAMERA POSITIONS

: Q—y
FIXED COLLISION POLE BARRIER

£9 Pole

#10
{(Overhead) DEEEH #1
S=[¢

%#12 411

Real Time
D*EEEE #2 Panning

Camera

SN

Monorail &
Tow Cable

—
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TEST ANOMALIES

The steering wheel hub accelerometer, SH1PG, was found to have
triangle pulse shapes from 90 to 105 msec. This would indicate a problem
in the electronic card.

The front frame crossmember, FFCXG, lost all data after 15 msec into
the test.:. This was caused by the cable of the accelerometer being cut
during the test.

The right rear crossmember, TRRXG3, was found to have square pulses
at 0-20 msec, 180 msec, and after 200 msec. This would indicate a

problem in the electronic card.

The neck channel measuring the force in the Z axis, NEKZF2, in the
passenger had no data after 100 msec. This was caused by a connector

failure.
All channels of MUX 4, box 6, DPCZIG, LPBXG, FFCXG, BCRXG, FFRXG,

TRRXG3, and TRRXGC,‘had no data after 260 msec. This was caused by a
broken part of the umbilical cable.
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APPENDIX A

PHOTOGRAPHS

Ry




Figure A-1. PRE-TEST RIGHT SIDE OVERALL

Figure A-2. POST-TEST RIGHT SIDE OVERALL
A=2




Figure A-3, PRE-TEST LEFT SIDE OVERALL

Figure A-l. POST-TEST LEFT SIDE OVERALL
A-3




Figure A-5, PRE-TEST VEHICLE FRONT - VIEW 1

Figure A-6. POST-TEST VEHICLE FRONT - VIEW 1
A=l




Figure A-T.

Figure A-§. POST-TEST VEHICLE FRONT - VIEW 2
A-5
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Figure A-9. PRE-TEST VEHICLE GLAZING

Figure A-10. POST-TEST VEHICLE GLAZING
A=6




Figure A-11, PRE-TEST VEHICLE UNDERBODY - VIEW 1

Figure A-12, POST-TEST VEHICLE UNDERBODY - VIEW 1
A-T




Figure A-13. PRE-TEST DRIVER DUMMY — VIEW )

850614

POST

Figure A-14. POST-TEST DRIVER DUMMY - VIEW 1
h-8




Figure A-15. PRE-TEST DRIVER DUMMY - VIEW 2

Figure A-16, POST-TEST DRIVER DUMMY - VIEW 2
A-9
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FOST-TEST DRIVER DUMMY - VIEW 3

Figure A-18.
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Figure A-19. PRE-TEST PASSENGER DUMMY - VIEW 1

Figure A-20, POST-TEST PASSENGER DUMMY - YIEW 1

A=11




Figure A-21. PRE-TEST PASSENGER DUMMY - VIEW 2

Figure A-22. POST-TEST PASSENGER DUMMY - VIEW 2
h=12




Figure A-23. PRE-TEST PASSENGER DUMMY - VIEW 3

Figure A-24. POST-TEST PASSENGER DUMMY - VIEW 3
A-13




Figure A-25, POST-TEST DRIVER DUMMY

Figure A-26. POST-TEST DRIVER SIDE INTERIOR - VIEW 1
A-14
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Figure A-28. POST-TEST DRIVER SIDE INTERIOR - VIEW 3
A-15




Figure A-29. POST-TEST PASSENGER DUMMY

Figure A-30. FPOST-TEST PASSENGER DUMMY - VIEW 4
A-16




Figure A-31. POST-TEST PASSENGER SIDE INTERIOR - VIEW 1

U1 ==

Figure A-32 POST-TEST PASSENGER SIDE INTERIOR - VIEW 2
A-17




APPENDIX B )

DATA PLOT PRESENTATION

Data plots generated from the crash test data are presented on the
following pages. All data are recorded on magnetic tape for inclusion in
the NHTSA crash test data base system. The data was filtered according to

SAE J211.
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APPENDIX C

DUMMY CERTIFICATION

This section contains dummy calibration data for the passenger dummy.

The driver dummy was not calibrated prior to this test. The dummies

used in this program are now scheduled for recalibration after each

dummy has 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.



PRE-TEST CALIBRATION



TRANSFORTATION RESEARCH CENTER OF OHIO

HEAD DROF TEST

HYBRID IIX 03-JUN-8F
VRTC SRL?8 48C13HD1 HY3 SNA8/HEAD#48 CAL 13
1 ! ! ]
! TEST FARAMETER I SFECIFICATION !  TEST RESULTS !
! ! ! {
ITEMFERATURE I 46 - 78 DEGREES | 69.00 DEGREES !
| ] [ ]
IRELATIVE HUMIDITY | 10X - 70% | 70.00 % 1
| | ] ]
IFEAK RESULTANT ACCELERATIONI 225 - 275 6 I 259.13 6 1
I | 1 j
IPEAK LATERAL ACCELERATION | 15 6 MAX i -2.,31 G !
! | ] i
118 ACCELERATION CURVE ! | {
TUNIMODAL®? ! YES { YES |

-t o —— " W A T — ———— - i - A = Wn . . . ——— . S = et S0 = L - G - - G S S et w6 n e B W A -

TECHNICIAN_di{a/@-i..____
TEST SUFERVISOR. . _- ,'é_/% ___________

c-3




TRANSFORTATION ROSECARCH CENTER OF DHIO
NECK FLEXION TEST -

HYRRID IIIX

6 AXIS NECK TRANSDUCER 04-JUN-8F
URTC SRL98  4B8C13NF1 HY3 SN48 CAL13 NECK FLEXION

| P ! !
| TEST FARAMETER | SFECIFICATION i TEST RESULTS !
I ! ! t
| TEMFERATURE | 66 - 78 MEGREES |  70.00 DEGREES |
| I | |
IRELATIVE HUMIDITY | 10% - 70% | 44,00 % |
| | ! !
| IMPACT VELOCITY | 22,53 - 22,97 FPSI 22,86 FFS |
1 | 10 M§ | 22,50 - 27.50 6 | 25,06 B |
| FENDULUM = e e e e e e e e e e e e e e e
| | 20 M5 | 17,40 - 22,60 6 | 21.52 6 |
| DECELERATION = oo o o oo ot e e e e e e e
| | 30 MS | 12,50 -_18.50 6 1 17.79 6 |
j | ! |
IMAXIMUM PENDULUM 6 ! 29 G MAX | 26.90 6 |
IDECELERATION-TIME CURVE I [ I
IDECAY TIME TO 5 6 | 34 - 46 MS I 41,75 MS |
I I FLANE | HAX | &7 - 79 DEGREES |  76.02 DEGREES |
‘ __________________________________________________
|  ROTATION I TIME | 54 - 64 WS | 59.50 MS |
| I MAX | 70 - 90 FT,LES |  75.80 FT.LES 1
| MOMENT ABOUT s o oo e o e e e e e e e o
| | TINE | 46 - 56 MS | 55.25 MS

I OCCIPITAL mmmm mm o e oo oo oo e e e
| | MIN  1-22.2/~14.0 FT,LBS | -13,72 FT.LES ¥x |
| CONDYLES s e o e e e ————
| I TINE | 12 - 16 MS | 15,75 MS |

IROTATION ANGLE-TIME CURVE | | I
IDECAY TIME TO ZERO I 109 - 119 MS I 118.00 MS

{FOSITIVE MOMENT-TIME CURVE | ! [
IDECAY TIME TO ZERO [ 93 - 103 MS I 103,13 MS |

¥k%x TEST DOES N}T MEET SFECIFICATIONS XXX

TECHNICIAN.

TEST SUPERUISOR-_-_/é:;gihé%zgigéééz-, _______ -

C-

3



IRANSFORTATION RESEARCH CENTER OF OHIO

NECK EXTENSION TEST

HYERRID III

6 AXIS NECK TRANSLUCER 04-JUN-BS
URTC SRL98  4BC13NEL HY3 SN48 CAL13 NECK EXTENSION

; ! ! u
| TEST FARAMETER | SFECIFICATION |  TEST RESULTS |
| | | |
| TEMFERATURE | &6 - 78 DEGREES |  70.00 DEGREES !
[ | | |
IRELATIVE HUMIDITY ! 10% - 70% I 64,00 % |
| . | |
| IMFACT VELOCITY | 19,50 - 19,90 FPS |  19.51 FFS t
[ | 10 S | 17,20 - 21,20 6 | 19.39 6 |
| PENDULUM e e e e e e e e e e e e e
I | 20 MS | 14.00 - 19,00 6 | 18,19 B n
| DECELERATION = — e e et et o e
[ | 30 M5 | 11,00 -_16.,00 G | 14.95 G |
| ! v i
IMAXIMUM PENDULUM G I 22 6 MAX I 20.35 6 |
IDECELERATION-TIME CURVE | ! ‘ i
IDECAY TIME TO 5 6 | 38 - SO MS | 41,75 MS !
| [t FLANE | MAX | 94 - 106 DEGREES |  94.91 DEGREES !
| __________________________________________________
| KOTATION 1 TIME | 72 - 82 MS I 79.88 MS «
! | MAX  111.75 - 17.75 FT.LElI 14,57 FT.LES |
| MOMENT ABOUT = = mmmm s s o me e e e e e e e e e e e e
| | TIME | 12 - 18 MS | 14,88 MS |
| OCCIPITAL e e o e e e e
| | MIN 1-61.2/-50.8 FT.LES | -48.50 FT.LES %X !
| CONDYLES ~ =mmm e oo e e e e e
(

{ROTATION ANGLE-TIME CURVE | | |
{DECAY TIME T0 ZERO 1 151 - 167 MS I 162.50 M5 ]

INEGATIVE MOMENT-TIME CURVE | | !
| DECAY TIME TO ZERO t 120 -~ 144 MS I 140.63 MS !

k%% TEST DOES NOT MEET SFECIFICATIONS XXX

TECHNICIAN_J%—_%_-M? ________
TEST SUPERVISOR- JZf:%QJéézgé?éééz __________ -
5
C-



TRANSPORTATION RESEARCH CENTER UF OHIC

o
THORAX IMPACT TEST
HYRRII! ITI 06=JUN-35
VURTC SRL98 48C13TH2 HY3 SN48 CAL13 H.S.THORAX 02

TEST PARAMETER | SFECIFICATION TEST RESULTS

| | | |
| TEMFERATURE | 66 - 78 DEGREES |  70.00 DEGREES |
| | | |
IRELATIVE HUMIDITY | 10% - 70% | 64,00 % |
| | | |
| | | |
IFENDULUM VELOCITY | 21,78-22.22 FT/SECI  22.22 FT/SEC |
! | | r
| | | |
IDEFLECTION AT 25 MSEC | 2,51 - 2,75 INCHESI 2,590 INCHES |

IRESISTIVE FORCE AT 19 MSEC | 1186 - 1298 FOUNDSI 1148.3 FOUNDS L S

. 0 o e T " " A En . " o s om = L = ——— ———— " 4= o0 m e " Mo o e - - e o e T S L et M o e M . o o

xkkx TEST DOES HOT MEET SFECIFICATIONS XXX

TECHNICIAN.. 426__\{,_.&42& __________

TEST SUFERVISOR. Al fatlong .

NOTE: New rib set #297 installed.

C-6




TRANSPORTATION RESEARCH CENTER QF OHIO

KNEE IMFACT TEST

HYBRID III 04-JUN-85
"RIGHT KNEE
YRTC SRL98  48C13RK1 HY3Z SN48 R.KNEE 11LB CAL 13
| | | n
| TEST PARAMETER | SPECIFICATION | TEST RESULTS |
I | | !
| TEMPERATURE | 66 - 78 DEGREES 1|  69.00 DEGREES i
| i \ |
IRELATIVE HUMIDITY i 102 - 70% I 65,00 X 1
| I | !
IPROBE VELOCITY | 6.83 - 6,96 FT/SECH 6,96 FT/SEC |
l I 1 I
IFEAK KNEE IMPACT FORCE | 1000 - 1560 LBS.!1 1447.13 LBS. |
| 1 | i
IFRORE WEIGHT | 11,0 LBS. I |

TECHNICIAN_GZ N AR

TEST SUPERVISOR---Z%/__hIZéégzzéLs ___________

DUMNY COHPONEN’ MEETS SPECIFICATIONS

c=7



TRANSFORTATION RESEARCH CENTER OF QHIO

«
KNEE IMFPACT TEST

HYRRID Il1l 04-JUN-8T5
LEFT KNEE
VRTC SRL98 48C13LK1 HY3 SN48 L.KNEE 11LE CaL 13
] 1 | f
! TEST FARAMETER I  SFECIFICATION I TEST RESULTS |
{ ! I }
{ TEMFERATURE } 66 - 78 DEGREES | 69.00 DEGREES |
! | | |
IRELATIVE HUMIDITY | 10X - 70% ! 63.00 % |
! 1 ! |
IPROBE VELDECITY ! 6,83 - 6,96 FT/SEC!I 6,96 FT/SEC [
| |

i
IPROBE WEIGHT

- o " A S - —— - — - "~ T T = = o T Tt Tmb e 4 P e s = S e e e Ger e . o - > - e et G L e M e o e e e

i I
{FEAK KNEE IMFACT FORCE I 1000 - 15460 LERS.1 1298.44 LES, !
! I
I !

DUMMY COMPONENT MEETS SPECIFICATIONS

TECHNICIAN_Q.&(M@__ﬁ_ N A
TEST SUPERUISDR---K«Z-/Mb ___________

c-8



POST-TEST CALIBRATION

c-9



BEST COPY
Durmy Danmape Checklict
HYB IIx L(<3
0K Namaged

e et i S ==

Outer skin on entire duamy (eashes, rips, cta.

Head - Gashes, rips, general appearance, cto.
P v

Weck - broken or cracks in rubber

[EEN

Spine - broken or eracks in rubber

-~ Ribus - check ali ribs ior damage {bent or broken),

diumping materiol sepgralion.

Bourns Pobt. - bent sinft — electrical discontinuity

Accelerometer Leoads - tora cables

tcceleraneter Mount:@ngs (Head,  Thorax, Pelvig) - chack

for secure mounting

- Othoer

CNEE SKin S MAL- € TR
Tf upon visual examiration, damage is apparent in any of these areas, @
YRTC representative is to ®"e consulted fer a decision on repair or

replacement of parts.

Zepair or Replacement Approved Fy:

Signature Nate

Comments: on repair or replacement of parts:

UBS 7o zmcesd
Z B YS  Sagll CPpchs

L F S ks E  cxmok T SPHIATO OF LAy
I ATROEL 4@;4[:'

/7 ImEES

Signreure /7 Date

VRTC Personnel
Chvexed and Approved for Testing OY:

Signature Date
c-10




IRANZFORTAT LA newbEnRCH CENTER OF GHIO

HEAD DROF TEST

HYBRID 1T 19~ JUN-85
UKTC SRL?8  43C9HDL HY3 SN43/HEAD#$45 CAL 07
[ | | |
| TEST FARAMETER | SFECIFICATION I  TEST RESULTS i
| | ! s
| TEMFERATURE | 66 - 78 DEGREES 1 69,00 DEGREES i
! [ | |
IRELATIVE HUMIDITY [ 1072 - 70% i 67.00 % |
i | | |
IFEAK RESULTANT ACCELERATIONI 225 - 2756 | 255.85 G |
| | » |
IFEAK LATERAL ACCELERATION | 15 6 MAX I -3.02 6 !
| | , | |
118 ACCELERATION CURVE I | [
[UNIMODAL? [ YES i YES |

DUMMY COMFONENT MEET% SFECIFICATIONS

TECHNICIANAANQAA L N LALLM

TEST SUFERUISOR__4/%2<241’_ /220 S

Cc-11



TRANZFORTATION RESEARCH CENTER 0OF OHIO

NECK FLEXTION TEST "
HYBRID I1II

3 AXIS NECK TRANSDUCER 19-JUN-85
URTC SRL9S  43CONFL HYZ SN43 CALY NECK FLEXION Ot
! ! | |
| TEST FARAMETER | SFECIFICATION | TEST RESULTS |
| | | :
| TEMFERATURE | &6 - 78 DEGREES |  69.00 DEGREES |
| | | :
IRELATIVE HUMIDITY | 10% - 70% | 66,00 % |
| | | |
VINFACT VELOCITY | 22,53 - 22.97 FFSI 22,86 FFS |
| | 10 MS | 22.50 - 27,50 6 1 25.56 G |
| FENDULUM e oo s e oo ot ot o
| | 20 M5 | 17.40 - 22,60 B |  21.85 G |
| DECELERATION s merm oo oo om e oo o e et m e
| | 20 MS | 12,50 - 48.50 6 |  16.57 G |
| : | |
IMAXIMUM FENDULUM G | 29 6 MAX | 26,41 G
|DECELERATION-TINE CURVE | | |
IDECAY TIME TO S 6 | 14 - 46 MS | 42,88 MS |
| 0 PLANE | MAX | &7 - 79 DEGREES |  77.15 DEGREES |
] ______________________________________________________
| ROTATION | TIME | 54 - 64 NS b 60.75 MS |
| | MAX 1 70 - 90 FT.LES |  71.46 FT.LES |
| MOMENT ARQUT  wmm e oo oo ot o ot e o e
| | TINE | 46 - 56 MS i 55,38 MS |
| DOCIFITAL  mmmmemmveeommm oo oo comm oo e o
| | MIN  1-22.2/-14.0 FT.LES | =14.21 FT.LES i
| CONIIYLES  eemmeemo oo e oo o
| | TINE | 12 - 16 MS | 15,13 MS |
|ROTATION ANBLE-TIME CURVE | | |
IDECAY TIME TO ZERD | 109 - 119 MS | 120,75 M5 XX

IPOSITIVE MOMENT-TIME CURVE | | 1
IDECAY TIME TO ZERO | 29 - 105 MS I 102.50 MS

Xkk TESET DOES NOT MEET SEECIFICATIONS XXX
TECHNICTIANY *__-__-_m_nw

TEST SUPERUISDR_“ 41{ /C<Zg§25 N

=12



TRANSPORTATION RESEARCH CENTER UF OHIT

NECK EXTENSION TEET

HYBRID III

Z AXIS NECK TRANSDUCER 19=JUN-83
VRTC SRL98  43C9NE1 HY3 SN43 CAL% NECK EXTEN. Ot

! TEST PARAMETER !  SPECIFICATION i TEST RESULTE !
! TEMPERATURE ' &6 - 78 DEGREES ! &9 00 DEGREES !
{RELATIVE HUMIDITY : 10% - 70% ! 65 00 % !
| IMPACT VELOCITY ! 19.50 - 19.90 FPS |  19.85 FPS !
! ! 10 MS ! 17.20 - 21.206 ! 19.85 ¢ !
{ PENDULUM mmm e e e o e e e
! ! 20 MS ! 14.00 - 19.00 6 ! 17.56 G :
{  DECELERATION mm—mm e m e o oo e e o e e
! ! 30 MS | 11.00 —716.00 6 | 14.71 G :
{MAXIMUM PENDULUM € : 22 ¢ MAX 1 20.39 & !
{ DECELERATIDN-TIME CURVE : : ;
{DECAY TIME TO 5 G ! 38 ~ 50 MS ! 42,38 MS !
! D PLANE ! MAX ! 94 - 1046 DEGREES |  96.74 DEGREES :
! ROTATION ! TIME ! 72 - 82 MS ! 81.13 MS :
! i MAX !11.75 - 17.75 FT.LB!  15.04 FT LBS :
{  MOMENT ABOUT =~ —=—— e oo e e e e e e
| { TIME ! 12 -~ 18 MS ! 15.00 MS ;
{ OCCIPITAL e
! { MIN i1-61.2/-50.8 FT.LBS ! -42 35 FT.LBS ## !
I CONDYLES =~ —mmmmm e e e e e e o
: ! TIME ! 69 ~ 77 MS i 76.25 MS :

{ROTATION ANGLE-TIME CURVE |

tDECAY TIME TO ZERO
INEGATIVE MOMENT-TIME CURVE | ' !
iDECAY TIME TO ZERD : 120 - 144 ME v 143.75 MS :

### TEST DOES NOT MEET SPECIFICATIONG ##:x

TECHNIC LAN JI( gp #1&%%a¢

resT supervISOR P L f/alles,
t-13




fRoWSr R TR L nuSEnRLH CENTER OF QHID

THORAX IMFACTY TEST N
HYyERID 111 29~ dUp~-5%

URTC SRLL98 43CPTHIL HY3 SN43Z CaAlL9% H.S.THORAX 01
| | | |
| I HIGH SFEED TEQT | !
| | oo e e e e ! !
f TEST FAhﬁMETER I FECIFICATION I TEST RESULTS I
| | | |
| TEMFERATURE I 66 - 78 UEGREES | 69,00 HEGREES |
! | | i
IRELATIVE HUMIDITY | 10% - 70% | 64.00 % J
} | | f
] ! . | !
JFENDULUM VELDCITY I 21.78-22,22 FT/8ECH 22.18 FT/SEC |
| I i f
| | | ]
IDEFLECTION AT 25 MBEC I 2,91 - 275 INCHESI 2.704 INCHES !

IRESISTIVE FORCE AT 19 MSEC 1 118& -~ 1298 FOUNDS! 1146.0 FOUNDS b S

| | | l
| ! } !
FINTERNAL HYSTERESIS | 70% - BOZ b 74.9% ¥

x4 TEST DOEa NOT mEET SFELIF[CATIDNS KX

TECHNICIAN-- __________

TEST SUFERVISOR, 3)4 M‘Ziég ______________
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fRAMSFOR AL LON KEseakioHd DENTER OF OHLD

KNEE IMFaCT TEST

HYRRID III 20~ JUN-8%
FIGHT - KNEE
VRTC SRL?8 4ICYRR1 HY3 SN43 R.KNEE 11LRB CAL 0F
! | i I
| TEST FARAMETER { QFECIFICATIDN I TEST RESULTS I
! | | |
ITEMFERATURE { &6 - 78 REGREES | 70,00 DEGREES |
{ { ! I
IRELATIVE HUMIDITY ! 10% - 70% | 61,00 X I
! ! ! I
|FROERE VELQCITY I 6.83 - 4,94 FT/3ECH £.96 FT/SEC |
| 1 ! !
IFEAK WHNEE IMFACT FORCE i 1000 - 1560 LEBS.I1 13507.73 LES, |
| i ! |
IFROBE WEIGHT b 11.0 LES. } !

e s e s o o~ e o s ot s = o Ao o e e = = Sme chee e Bt i e e e it = e e Eh Mo . e e = . . A e e L @ = S e W e M e em G eSS SN e T T m e e

DUHMMY CﬂMFONEN[ MEETS bPECIFICATIONS

TECHNICIAN.

TEST SUF'EF\UISGR.__%Z /f_/a@j ______________
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TRAMSFORTATION RibsmaRUH LedTER OoF w410

NNEE IMFACT TEST ‘

HYBRRIL TIIT 25— JUN-8T
LEFT RNEE
YURTC SRLYS8 43CYLKT HY3 SN43 L.KNEE 11LE CAL Q9
| | | i
| TEST FARAMETER | SFECIFICATION | TEST REQUILTS !
| i { t
| TEMFERATURE { 446 - 78 DEGREES | 70.00 DEGREES |
! | | i
IRELATIVE HUMIDITY ] 104 - 70% | 61.00 % i
| | | |
IFROBRE VELOCITY | 6.83 - 6.96 FT/SECI 6,920 FT/SEC
| ] | |
IFEAR RNEE IMPACT FORCE ] 1000 -~ 1560 LES.I 1278.36 L.BS, ]
} ! | |
|FROBE WEIGHT | 11,0 LES. { ]

ODUMMY COMPONENT MEETS SFECIFICATIONS

comcon. o
TEDHNICIAN. AN N L N
Z/az_lft

TEST SUFERVISOR... o/ S R
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APPENDIX D

MISCELLANEOUS TEST INFORMATION
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GM HYBRID III DUMMY POSITIONING

The following procedure was used for positioning a Hybrid III dummy (GM50H)

in the vehicle seat for impact testing. The procedure utilizes seat

parameters for a specific vehicle body style, and if available, parameters

for the individual seat being used in the test. The dummy head is

positioned to keep the longitudinal accelerometers horizontal.

1.

Preliminary Data

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

notch rear of mid.

1.2 If specific Oscar data is not available, design drawing
information will be used to determine the design H-point location at a
specified seat adjuster position.

Initial Dummy Placement

2.1 The Hybrid III dummies are placed in the seats of the test buck
or vehicle. The pelvis is positioned such that a lateral line passing

through the dummy H-point is perpendicular to the longitudinal
centerplane of the vehicle.

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

2.1.1.1 Driver position placement. At the driver's position, the
knees of the dummy are initially set 370 mm apart, measured between
the outer surfaces of the knee pivot bolt heads, with the left outer
surface 150 mm from the 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 1longitudinal plane. The knees are

spaced 215 mm centerline to centerline.

2.1.2 Vehicle equipped with bench seating.

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

point of the plane described by the steering wheel rim.

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

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

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

back pan.

Initial Dummy Positioning '

3.1 H-point positioning.

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

horizontal.



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

obtained in Section 1.

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

H-point locations.

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

accelerometer mounting surface level.

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

orientation.

Final Positioning

4,1 Place the dummy feet in contact with the toe pan with the heel
placed at the intersection of the toe pan and floor pan. The driver
right foot should be placed on the undepressed accelerator pedal, with
the heel in contact with the floor pan.

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

D=4
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4,2 The driver dummy hands are raised from the seat and, without
moving the dummy are placed on the steering wheel. The hands are
placed at the horizontal centerline of the steering wheel with the
thumbs over the wheel rim. The wrists are outside of the steering
wheel plane, Planes described by each upper and lower arm should be

at or near vertical.

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

with the dummy position.



St.

HEAD CHAMOIS USE PROCEDURE

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

Louis, MO. were cut.

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

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

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

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

Both chamois were allowed to dry prior to the test.

D-6



ACCELEROMETER PLACEMENT

Dummy Chest Humanoid _43 , in Body Humanoid 43
(MFR) (8/N) (MFR) (S/N)
Label Orientation Serial
Mnenomic  No. Location (+Sensing) No. Mfr/Model

LFML2 718 Left Femur Tension 718 2430
RFMF2 761 Right Femur Tension 761 2430
CSTXG2 W Chest (X) Rear AKSS8 7264
CSTYG2 X Chest (Y) Right _AEQ4 7264
CSTZG2 Y Chest (2) Up JAA33 7264
HEDXG2 A Head (X) Front AK29 7264
HEDYG2 B Head (Y) Right _A034 7264
HEDZG2 c Head (2) up _ _AH89 7264
NEKXF2 Neck (X) Front __050 186
NEKYM2 Neck (Y) Left __050 186
NEKZF2 Neck (2) Tension __050 186

#With 10 Vdc input (2000 g range).

~



ACCELEROMETER PLACEMENT

Dummy Chest Humanoid 48 » In Body 48
(MFR) {(S/N) (MFR) (3/N)
Label Orientation Serial
Mnenomic  No. Location (+Sensing) No. Mfr/Model
LFMF2 756  Left Femur Tension 756 2430
RFMF2 721 Right Femur Tension 721 2430
CSTXG2 10 Chest (X) Rear _AB62 71264
CSTYG2 11 Chest (Y) Right _ALO8 7264
CSTZG2 12 Chest (2) Up _AL46 7264
HEDXG2 8 Head (X) Front _AHS58 7264
HEDYG2 9  Head (Y) Left AH77 7264
HEDZG2 13 Head (2) Up _ _AHBS8 7264
HD1XG 4 Head (X) Front _AKS52 7264
HD1ZG 6 Head (2) Up _AU49 7264
HD2YG 2 Head (Y) Left _Acsg 7264
HD2ZG 3 Head (2) Up AK48 7264
HD3XG 1 Head (X) Front _AJ37 7264
HD3YG 5 Head (Y) Left AK30 7264
NEKXF2 Neck (X) Front 076 1716
NERKXM2 Neck (X) Right 076 1716

*With 10 Vdc input (2000 g range).

P
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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
NEKYM2 Neck (Y) Front 076 1716
NEKYF2 Neck (Y) Left 076 1716
NEKZF2 Neck (Z) Tension 076 1716
NEKZM2 Neck (Z) Tension P76 1716
KNLF2 14L  Left Knee Tension 014 1587
KNLFB 4R Left Knee Tension 014 1587
KNLZD Left Knee Carter
KNRF2 221  Right Knee Tension 022 1587
KNRFB 22R  Right Knee Tension 022 1587
KNRXD Right Knee Carter
TBLXM2 16X Left Tibia Left _0le 1583
TMLYM2 16Y  Left Tibia Rear 016 1583
TBRAM2 23X  Right Tibia Left 023 1583
TBRYM2 23Y  Right Tibia Rear 023 1583
ANLYF2 12Y Left Ankle Left 012 1584
ANLZF2 12Z  Left Ankle Tension 012 1584
ANLZF2 12Z  Left Ankle Left 012 1584
ANRYF2 19Y  Right Ankle Left 019 1584
ANRZF2 19Z  Right Ankle Tension 019 1584
ANRXM2 19X Right Ankle Left 019 1584
CSTXD2 Chest Bournes

#With 10 Vde input (2000 g range).
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VEHICLE ACCELEROMETER INFORMATION

MNEMONIC DESCRIPTION SERIAL NO. MODEL NO,
FFRXG FRONT FRAME RAIL X-DIR AL31 2264
FFCXG FRONT CROSS MEMBER X-DIR ALA3 2264
BCRXG BRAKE CALIPER; RIGHT X-DIR ANOG 2264
ENGXG2 ENGINE BOTTOM X-DIR AZ81 2264
ENGXG1 ENGINE BLOCK TOP X-DIR AK87 7264
SCAPG STEERING COLUMN LOWER A-P AXIS AJo2 2264
SH1PG STEERING WHEEL HUB A-P AXIS AJg2 2264
SH1IG STEERING WHEEL HUB I-S AXIS AJ9T 2264
DPCXG DASH PANEL X-DIR AS58 7264
DPCZG DASH PANEL Z-DIR AS86 2264
VCGV PITCH RATE GYRO
LPBXG LEFT B~PILLAR X-DIR BA99 2264
LPBZG LEFT B-PILLAR Z-DIR AK61 2264
RPBXG RIGHT B~PILLAR X-DIR AJus5 2264
TLRXGY LEFT REAR CROSS MEMBER X-DIR AR87 2264
TLRZGY LEFT REAR CROSS MEMBER Z~DIR AF22 2264
TLRXGD LEFT REAR CROSS MEMBER RED. AGOS 2264
TRRXG3 RIGHT REAR CROSS MEMBER X-DIR AU1S 2264
TRRXGC RIGHT REAR CROSS MEMBER RED. BAS51 2264
RAXXG REAR AXLE X-DIR AK66 2264

POLE LOAD CELL INFORMATION

MNEMONIC DESCRIPTION SERIAL NO. MFR/MODEL

POLF1 POLE FORCE POSITION 1 15797 Interface

POLF2 POLE FORCE POSITION 2 15793 Interface

POLF3 POLE FORCE POSITION 3 15769 Interface

POLFY POLE FORCE POSITION 4 15774 Interface

-
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CAMERA INFORMATION

CAMERA IDENTIFICATION

Photosonics

Circular timing pulses on one
side, verticle event bar on

other side.

Hycam

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

Stalex

Square shaped timing pulses on one

side, verticle event bar on other

side.

TIME ZERO ON HIGH SPEED FILM

Back 4 frames from

verticle event bar

Back 5 frames from
vertical event bar

Back‘é frames from

vertical event bar

D-11
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Sign convention for SRL 98 nec

Compression (-) on femur load

Neck Transducer Notation

3 channel neck transducer

Fx (shear force) (+)
(=)
FZ (axial force) (+)
(=)

My (moment) (+)

(<)

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

Fy (latereal force) (+)

SIGN CONVENTION

k load cells and transducers.

cells and load cells in barrier face.

head translating forward

head translating rearward

tension on neck

compression on neck

forward rotation about neck (chin to
thorax, flexion)

rearward rotation about neck (back of
head to spine, extension)

s
same as 3 channel transducer
same as 3 channel transducer
head translating to left relative to top

of neck

(~) head translating to right relative to top

Fz (axial force) (+)
)
M, (moment) (+)
(<)
My (moment) +)
(=)
M, (moment) (+)
(<)

All other channels in dummies

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

of neck

same as 3 channel transducer

same as 3 channel transducer

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

same as 3 channel transducer

chin rotation to left shoulder

chin rotation to right shoulder

or vehicle are to follow right hand rule.

{+) Pitch Rate (nose down)

D-12




SIGN CONVENTION CONTD

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

ankle pivot.

Fz'(axial force) (+) tension

(-) compression

Tibia Moments
Mx (moment about X) (+) tibia rotation to dummy's left
(=) tibia rotation to dummy's right

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

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

(=) ankle translation to dummy's right

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

(-) compression
Ankle Moments

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

(-) ankle rotation to dummy's right

D-13



FILTERING DATA
J211 SAE

Vehicle structual accelerations Class 60
Occupant

Head Accelerometer Class 1000

Chest Accelerometer Class 180

Chest Deflection Class 180

Femur Force Class 600

Pelvis Accelerometer Class 180

Lower Leg Class 600

D-14




