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SECTION 1.0

PURPOSE AND TEST PROCEDURE
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PURPOSE

This 35 nph frontal barrier impact test is part of the New Car
Assessment Program (NCAP) conducted for the National Highway Traffic Safety
Administration's (NHTSA) Office of Market Incentives by the Transportation
Research Center Inc. (TRC) under Contract No. DTNH22-90-D-22121.

The purpose of this test was to obtain new car assessment and research
data for vehicle crashworthiness and occupant restraint system performance
for the subject wvehicle, a 1992 Cadillac Seville 4-door sedan, NHTSA No.
MNO101, at an 1impact speed in excess of the current 30 mph FMVSS 1208

requirements.
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TEST PROCEDURE

This test was conducted in accordance with NHTSA's Laboratory Indicant
Test Procedure, New Car Assessment Program, dated January 1, 1990. Data was

obtained indicant of FMVSS 208, “Occupant Crash Protection" performance.

The test vehicle was instrumented with seven (?) accelerometers to
measure longitudinal axis accelerations and two (2) accelerometers to
measure vertical axis accelerations. The driver's and passenger's restraint
systems were instrumented with four (4) seat belt load cells to measure lap
belt tension and shoulder belt tension, two (2) string potentiometers to
measure shoulder belt displacement, and two (2) linear potentiometers to
measure shoulder belt stretch. The wvehicle impacted a frontal load cell
barrier instrumented with thirty-six (36) barrier face load cells. The

vehicle's specified impact velocity range was 34.5 te 35.5 mph.

The test vehicle contained two (2) Part 572E 50th percentile adult male
anthropomorphic test devices (dummies). The dummies were positioned im the
front outboard designated seating positions according to the dummy placement
procedures specified in Appendices VII and VIII of the Laboratory Indicant

Test Procedure.

Both dummies were instrumented with head and chest accelercmeters to
measure longitudinal, lateral, and vertical accelerations, and with left and
right femur load cells to measure axial forces. Each Part 572 E dummy’s
instrumentation also included a chest potentiometer to measure longitudinal
deflection and a six-axis neck load cell to measure longitudinal, lateral

and vertical forces and moments.

The eighty-three (83) data channels were nultiplexed and recorded on
two (2) 1l4-track tape drives. The data was digitally sampled at 8000
samples per second and processed per section IP1l of the Laboratory Indicant

Test Procedure.
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The crash event was recorded by one (1) real-time panning motion
picture camera and sixteen (16) high-speed motion picture cameras. The pre-
and post-test conditions were recorded by one (1) real-time motion picture

camera.

The wvehicle, occupant, and load cell barrier data are presented in
Section 2.0. The occupant, camera, and vehicle measurements are presented
in Section 3.0. Appendix A contains the still photographic prints.
Appendix B contains the dummy, vehicle, and load cell barrier data plots.
Appendix C contains the dummy certification data. Appendix D contains
miscellaneous test information. Appendix E contains the restraint system

instructions from the owner's manual.
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SECTION 2.0

FRONTAL BARRIER IMPACT TEST SUMMARY
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TEST RESULTS SUMMARY

This frontal load cell barrier test was conducted at TRC on March 24,

19912.

The test wvehicle, a 1992 Cadillac Seville 4-door sedan, NHTSA No.
MNO1101, was equipped with a 4.9 liter transverse engine, automatic
transmission, power steering, and power brakes. The vehicle's test weight
was 4123 pounds. The vehicle's impact speed was 35.2 mph. The vehicle

sustazined 32.2 inches of static crush during the impact.

The driver's head injury criteria (HIC) was 598. The driver's chest
maximum resultant acceleration with three (3) milliseconds minimum duration
was 46.3 g. The driver's chest maximum deflection was 1.5 inches. The
driver's left and right femur maximum axial forces were 1058 pounds and 766

pounds, respectively.

The passenger's HIC was 900. The passenger's chest maximum resultant
acceleration with three (3) milliseconds minimum duration was 42.3 gq. The
passenger's chest maximum deflection was 2.1 inches. The passenger's left
and right femur maximum axial forces were 919 pounds and 7?15 pounds,

respectively.
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DATA ACQUISITION EXPLANATIONS

The right front passenger's chest Y-axis and Z-axis accelerometers,
C5TYG2 and CSTZG2, recorded a spike at 116 milliseconds. The right front
passenger's chest resultant acceleration calculation, CSTRGZ, was affected
by these spikes. The right front passenger's chest resultant acceleration
with three milliseconds minimum duration calculation was not affected by

these spikes.

The right front passenger's left femur force load cell, LFMF2, recorded
questionable data after 110 milliseconds. The peak femur force was recorded

prior to 110 milliseconds.

The engine top X-axis accelerometer, ENGXG1l, recorded guestionable data
from 39 to 50 milliseconds due to the wvehicle's crush pinching the

accelerometer cable.

The engine bottom X-axis accelerometer, ENGXG2, lost data after 72

milliseconds due to the vehicle's crush cutting the accelerometer cable.

The left brake caliper X-axis accelerometer, BCLXGl, lost data after 61

milliseconds due to the vehicle's crush cutting the accelerometer cable.
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TABLE 1 CRASH TEST SUMMARY

NHTSA NO.: MNO10O1l TEST TYPE: Frontal Load Cell Barrier

TEST DATE: 03/24/92 TEST TIME: 1600 AMBIENT TEMP. (°F):
VEHICLE YEAR/MAKE/MODEL/BODY STYLE: 1992/Cadillac/Seville/4-door sedan
VEHICLE TEST WEIGHT (LBS): 4123

IMPACT ANGLE (DEG)*: ©

IMPACT VELOCITY (MPH)**: PRIMARY = 35.2 SECONDARY = 35.2

MAXIMUM STATIC CRUSH (IN): 32.2

AVERAGE REBCUND (IN): 28.4

DUMMIES: Driver #142 Passenger #192
TYPE: Part 572 E Part 572 E
LOCATION: Left front Right front
RESTRAINT: Driver's airbag & 3-point Unibelt

3-point Unibelt

NUMBER OF DATA CHANNELS: 83

NUMBER OF CAMERAS: HIGH-SPEED 16 REARL-TIME 2

*With respect to tow track centerline.
**Speed trap measurement (+ .05 mph accuracy)
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TABLE 2 TEST VEHICLE INFORMATION

VEHICLE MANUFACTURER: General Motors Corporation

MAKE/MODEL: Cadillac/Seville VIN: 1G6KS53B4NU803393
BODY STYLE: 4-door sedan MODEL YEAR: 1992
NHTSA NO.: MNO101l COLOR: White

ENGINE DATA: TYPE: transverse CYLINDERS: 8 DISPLACEMENT: 4.9 liter

TRANSMISSION DATA: _4 SPEED, MANUAL, _X AUTOMATIC, _X FWD, RWD, 4WD

BATE VEHICLE RECEIVED: 01/23/92 ODOMETER READING: 221.0

DEALER'S NAME AND ADDRESS: Columbus Motor Car
600 East Long St.
Columbus, OH 432158

ACCESSORIES:
POWER STEERING Yes AUTOMATIC TRANSMISSION Yes
POWER BRAKES Yes AUTOMATIC SPEED CONTROL Yes
POWER SEATS Yes TILTING STEERING WHEEL Yes
POWER WINDOWS Yes TELESCOPING STEERING WHEEL No
TINTED GLASS Yes AIR CONBITIONING Yes
RADIO Yes ANTI-SKID BRAKE Yes
CLOCK Yes REAR WINDOW DEFROSTER Yes
OTHER Leather seating area

Accent striping

Option package 1SB
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

CERTIFICATION DATA FROM VEHICLE'S LABEL:

VEHICLE MANUFACTURED BY: General Motors Corporation
DATE OF MANUFACTURE: 09/91 VIN: 1GhKSS53B4NUB03393
GVWR: 4639 LBS

GAWR: FRONT: 2570 LBS., REAR: 2069 LBS.
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TABLE 2 TEST VEHICLE INFORMATION CONT'D

TIRES ON VEHICLE (MFR., LINE, SIZE): Michelin, XGT4, P225/60R16

TIRE PRESSURE WITH MAXIMUM CAPACITY VEHICLE LOAD: FRONT: 35 PSI
REAR: 35 PSI

SPARE TIRE (MFR., LINE, SIZE): Goodyear, Temp, T125/70R15

TYPE OF SEATS: FRONT: Bucket
REAR: Bench

TYPE OF FRONT SEAT BACKS: Manually-adjustable
MAXIMUM WIDTH: 74.5 INCHES
WHEELBASE: 110.8 INCHES
LOCATION OF LABEL STATING TIRE DATA:
The label was located om the driver's door.

TIRE & CAPACITY DATA FROM VEHICLE'S LABEL:

RECOMMENDED TIRE SIZE: P225/60R16
RECOMMENDED COLD TIRE PRESSURE: FRONT: 28 PSI; REAR: 26 PSI
DESIGNATED SEATING CAPACITY: _2  FRONT 3 _ REAR 5 TOTAL

VEHICLE CAPACITY WEIGHT: _926 LBS.

TEST VEHICLE ATTITUDE (ALL MEASUREMENTS ARE IN INCHES):

DELIVERED ATTITUDE: LF 29.6; RF 29.1; LR 30.2; RR 30.0

PRE-TEST ATTITUDE: LF 28.1; RF 28.0; LR 26.2; RR 26.1

POST-TEST ATTITUDE: LF 33.2; RF 32.8; LR 27.6; RR 25.4
2-6
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TABLE 2 TEST VEHICLE INFORMATION CONT'D

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

RIGHT FRONT 1150 LBS. RIGHT REAR 662 LBS.
LEFT FRONT 1151 LBS. LEFT REAR 667 LBS.
TOTAL FRONT WEIGHT 2301 LBS. (63.4% OF TOTAL VEHICLE WEIGHT)
TOTAL REAR WEIGHT 1329 LBS. (36.6% OF TOTAL VYEHICLE WEIGHT)

TOTAL DELIVERED WEIGHT 3630 LBS.

CALCULATION OF TEST VEHICLE'S TARGET TEST WEIGHT:

RCLW = RATED CARGO AND LUGGAGE WEIGHT*

UDW = UNLOADED DELIVERED WEIGHT (3630 LBS)
VCW = VEHICLE CAPACITY WEIGHT (926 LBS)
DSC = DESIGNATED SEATING CAPACITY (S}

RCLW%*= VCW - 150 (DSC) = 926 - 150 (5) = 176

TARGET TEST WEIGHT=UDW + RCLW* + (NO. OF HYBRID III DUMMIES X 167 LBS/DUMNY)

TARGET TEST WEIGHT

3630 + 176 + 334

TARGET TEST WEIGHT = 4140 LBS

WEIGHT OF TEST VEHICLE WITH REQUIRED DUMMIES AND 159 LBS. OF CARGO WEIGHT:

RIGHT FRONT 1204 LBS. RIGHT REAR 866 LBS.
LEFT FRONT 1188 LBS. LEFT REAR 865 LBS.
TOTAL FRONT WEIGHT 2392 LBS. (58.0% OF TOTAL VEHICLE WEIGHT)
TOTAL REAR WEIGHT 1731 LBS. (42.0% OF TOTAL VEHICLE WEIGHT)
TOTAL TEST WEIGHT 4123 LBS. (0.4% UNDER TARGET TEST WEIGHT)

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

COMPONENTS REMOVED TO MEET TARGET TEST WEIGHT: Tail lights

CG = 46.5 INCHES REARWARD OF FRONT WHEEL CENTERLINE

*Cargo welght for multi-purpose passenger vehicles, trucks, and buses is the

vehicle's rated cargo and luggage weight from the vehicle's label or 300
pounds, whichever is less.
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TABLE 3 POST-IMPACT DATA

TEST NUMBER: 920324 NHTSA NO.: HMNOL101
TEST DATE: 03/24/92 TEST TIME: 1600
TEST TYPE: Frontal load cell barrier IMPACT ANGLE: 0°
AMBIENT TEMPERATURE AT IMPACT AREA: 76° F

TEMPERATURE IN OCCUPANT COMPARTMENT: 70" F

IMPACT VELOCITY: PRIMARY = 35.2 MPH SECONDARY = 35.2 MPH

(SPECIFIED RANGE = 34.5 TO 35.5 MPH)
DISTANCE FROM VEHICLE TO BARRIER: ENTERING VELOCITY TRAP = 26.0 IN.
EXITING VELOCITY TRAP = 2.0 IN.

TEST VEHICLE STATIC CRUSH (ALL MEASUREMENTS ARE IN INCHES):

OVERALL LENGTH OF TEST VEHICLE: PRE-TEST: L 196.5; € 205.1; R 196.8
POST-TEST: L 173.2; € 172.9; R 172.0
TOTAL CRUSH: L 23.3; ¢C 32.2; R 24.8

AVERAGE CRUSH: 27.1

TEST VEHICLE REBOUND FROM FLAT BARRIER (ALL MEASUREMENTS ARE IN INCHES):

DISTANCE FROM TEST VEHICLE TO BARRIER: L 28.6; C 28.0; R 28.6; AVG. 28.4
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TABLE 4 FUEL SYSTEM DATA

MAKE/MODEL: Cadillac/Seville
NHTSA NO.: MNO101

FUEL SYSTEM CAPACITY: 18.8 GALLONS (FROM OWNER'S MANUAL)

USABLE CAPACITY: 18.8 GALLONS (FURNISHED BY COTR)

TEST VOLUME RANGE: 17.3 GALLONS TO 17.7 GALLONS (92-94% OF USABLE)
ACTUAL TEST VOLUME: 17.5 GALLONS (WITH ENTIRE FUEL SYSTEM FILLED)
TEST FLUID TYPE: STODDARD SOLVENT

SPECIFIC GRAVITY: 0.764

KINEMATIC VISCOSITY: 0.99 CENTISTOKES
TEST FLUID COLOR: PURPLE

DETAILS OF FUEL SYSTEM:_ The fuel filler is on the left side. The fuel

tank is in front of the rear axle. The fuel lines run along the left

side to the front.

ELECTRIC FUEL PUMP: Yes FUEL INJECTION: Yes

DOES ELECTRIC FUEL PUMP OPERATE WITH IGNITION SWITCH "ON" AND THE ENGINE NOT
OPERATING? No
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FIGURE 1 IMPACT VELOCITY MEASUREMENT SYSTEM

PHOTO EMITTER/
RECEIVER PAIR

\\
§

’

OW 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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FIGURE 2 ACCIDENT INVESTIGATION DIVISION DATA
FOR 35 MPH FRONTAL BARRIER IMPACT

VEHICLE MAKE/MODEL/BODY STYLE: Cadijllac/Sevilie/4-door sedan

VEHICLE NHTSA NO.: MNO101 ; VIN: 1G6KS53B4NUB03393

MODEL YEAR: 1992 ; BUILD DATE: 09/91 ; TEST DATE: 03/24/92

VEHICLE SIZE CATEGORY: Mid-size ; TEST WEIGHT: 4123 - LBS.

VEHICLE WHEELBASE: _110.8 1INCHES

MAXIMUM WIDTH: 74.5 INCHES
FRONT OVERHANG: 46.4 INCHES < i > I
< L/2 —>le— |2 —3
— ! e r-
o ! c2 C3 C4 c5 W f
v_ ¥ | < I
W
Y |
¥
COLLISION DEFORMATION I
CLASSIFICATION (CDC) CODE: 12FDEW3
i
CRUSH DEPTH I
MEASUREMENTS : C1 = 23.3 INCHES \
c2 = 27.7 INCHES {} I
€3 = 31.8 INCHES
C4 = 31.8 INCHES CIL=D I
cs = 28.2 INCHES
Cé6 = 24.8 INCHES l
VEHICLE CENTERLINE
MIDPOINT OF DAMAGE: 0 = (LONGITUDINAL)
LENGTH OF DAMAGED
REGION: L = 60.0 INCHES /L/\/ '
2-11 920324 I




FIGURE 3

VEHICLE ACCELEROMETER PLACEMENT

(X)) + LONGITUDINAL

SIDE VIEW

BOTTOM VIEW

2-12 920324



N

TABLE 5 l
VEHICLE ACCELEROMETER LOCATIONS AND DATA SUMMARY I
TEST NUMBER 920324 I
POSITIVE NEGATIVE
DIRECTION DIRECTION
No. LOCATION X Y ¥ MAX G MSEC MAX G MSEC
1 LEFT REAR SEAT i23.9 17.1  13. 1 I
CROSSMEMBER
LONGITUDINAL 4.9 8.5 37.3 739
2 RIGHT REAR SEAT 123.9 -17.9 1i2.8 I
CROSSMEMBER
LONGITUDINAL 6.2 9.5 391 73 .4 l
3 ENGINE TOP 598.0 -1.&4 20.0
LONGITUDINAL — Y e - I
4 ENGINE BOTTOM 0.9 -5.2 5. 4
LONGITUDINAL —_— S — ——
S RIGHT BRAKE CALIPER 39.7 -25. 5 14 4 I
LONGITUDINAL 75.9 73.1 €i.&4 53.6&
& LEFT BRAKE CALIPER 40. 1 25.5 142 l
LONGITUDINAL —_— _—Y e _—Y
7 INMSTRUMENT PANEL 8. o 0.0 27.9 I
CENTER
LONGITUDINAL 7.4 32,0 358 755
8 REAR SEAT CROSSMEMBER 123 9 G.¢ 13 4 I
CENTER
VERTICAL 26.1  &2.9 113 8. 4 I
% VEHICLE REAR CENTER 192.9 -0.2 16.8
VERTICAL 14.8  72.0 6.5 1691 l
# ALL MEASUREMENTS OF ACCELEROMETER LOCATIONS ARE IN INCHES. X-AXIS I
LOCATIONS ARE MEASURED REARWARD FROM THE FRONT BUMPER.
REFERENCE: X: + FORWARD ACCELERATION l
Y: + LEFT FROM VEHICLE CENTERLINE
Z: + UP FROM GROUND LEVEL
Y See DATA ACQUISITION EXPLANATIONS l
2-13 920324 '



TABLE 6

POST-IMPACT DUMMY/VEHICLE DATA

VISIBLE DUMMY CONTACT POINTS:

HEAD

CHEST

ABDOMEN

LEFT KNEE

RIGHT KNEE

DOOR OPENING:

FRONT

REAR

SEAT MOVEMENT:

FRONT

REAR

GLAZING DAMAGE:

DRIVER #142

Airbagq

Airbaq

PASSENGER #192

Dummy's chest

None

None

Instrument panel

None

Instrument panel

Instrument panel

LEFT

Easy

Instrument panel

Easy

SEAT BACK FAILURE

None

NA

OTHER NOTABLE IMPACT

RIGHT
Easy
Easy
SEAT SHIFT
None
NA

The windshield was cracked alongq each side upon

impact.

EFFECTS:

Both front tires were flattened upon impact.

2-14
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TABLE ? FMVSS 208 DATA SUMMARY

VEH. YR./MAKE/MODEL/BODY STYLE: 1992/Cadillac/Seville/4-door sedan

VEH. NHTSA NO.: MNO101 ; TEST DATE: 03/24/92
DRIVER PASSENGER
MAXIMUM ACCELERATIONS (G): DUMMY #142 DUMMY #192
HEAD X-AXIS -60.2 -51.1
HEAD Y-AXIS -9.2 -7.5
HEAD Z-AX1S5 -21.2 -65.0
HEAD RESULTANT 61.5 75.7
CHEST X-AXIS -46.8 -43.1
CHEST Y-AXIS -4.9 3.9
CHEST Z-AXIS 20.7 -13.9
CHEST RESULTANT* 46.3 42.3
CHEST RESULTANT TIME INTERVAL (SEC.)* .003 .003
HEAD INJURY CRITERIA (HIC) VALUES:
HIC** 598 900
HIC STARTING TIME (SEC.) .070 .085
HIC ENDING TIME (SEC.) .106 .131
AVG. HEAD RESULTANT ACCEL. DURING
HIC TIME INTERVAL (G) 48.7 5?7.4
MAXIMUM CHEST DEFLECTIONS (IN):
CHEST X-AXIS 1.5 2.1
MAXIMUM CHEST DEFLECTION TIME (SEC.) .100 .112
MAXIMUM COMPRESSIVE FEMUR FORCES (LBS):
LEFT FEMUR 1058 919
RIGHT FEMUR 766 715
MAXIMUM SEAT BELT FORCES (LBS):
LAP BELT 1534 1592
SHOULDER BELT 1363 2111

NOTE: ALL VALUES LISTED MUST BE OCCURRING DURING PRIMARY IMPACT EVENT.
(HEAD ACCELERATIONS LISTED MUST BE DURING HIC TIME INTERVAL.)

*0.003 SEC. MINIMUM DURATION.

**THE MAXIMUM HIC TIME INTERVAL 1S 36 MILLISECONDS.

Y See DATA ACQUISITION EXPLANATIONS

2-15
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TABLE 8 HYBRID III NECK DATA SUMMARY

VEHICLE YR./MAKE/MODEL/BODY STYLE: 1992/Cadillac/Seville/4-door sedan

VEHICLE NHTSA NO.: MNO101 ; TEST DATE: 03/24/92
DRIVER PASSENGER
MAXIMUM VALUES: DUMMY #142 DUMMY #192
NECK X-AXIS FORCE (LBS.) -13? 387
NECK Y-AXIS FORCE (LBS.) -60 49
NECK Z-AXIS FORCE (LBS.) 448 622
NECK MOMENT ABOUT X AXIS (FT.-LBS.) -5 10
NECK MOMENT ABOUT Y AXIS (FT.-LBS.) 25 71
NECK MOMENT ABQUT Z AXIS (FT.-LBS.) -6 ?

NOTE: ALL VALUES LISTED MUST BE OCCURRING DURING PRIMARY IMPACT EVENT.

2-16 920324



DUMMY KINEMATIC SUMMARY
DRIVER DUMMY

Upon impact, the driver dummy translated forward on the seat impacting
both knees into the instrument panel. The dummy's head rotated rearward as
the dummy's head and chest were restrained by the driver's airbag. The
dummy's torso was restrained by the three-point unibelt. the dummy's head
contacted the head restraint as the dummy rebounded into the seat back. The
driver dummy' came to rest in the driver's seat, restrained by the

three-point unibelt.
RIGHT FRONT PASSENGER DUMMY

Upon impact, the right front passenger dummy translated forward on the
seat impacting both knees into the instrument panel. The dummy's head
rotated forward and impacted the dummy's chest as the dummy's torso was
restrained by the three-point unibelt. The dummy's head rotated rearward
into the head restraint as the dummy rebounded into the seat back. The
right front passenger came to rest in the right front passenger's seat

restrained by the three-point unibelt.

2-17 920324




TABLE 9 SEAT BELT PERFORMANCE

ASSESSMENT TEST DATA

DRIVER PASSENGER
BELT LENGTH DATA:
BELT LENGTH FROM TRIM PANEL
EXIT TO BOLT HOLE ANCHOR POINT
FOR CONTINUOUS WEBBING SYSTEMS. 96.2 98.5
SHOULDER BELT LENGTH AS MEASURED
ON PART 572 DUMNY. 45.0 45.5
LAP BELT LENGTH AS MEASURED ON
PART 572 DUMMY. 24.2 24.6
SHOULDER BELT SPOOL-QFF LENGTH:
AS DETERMINED BY FILM ANALYSIS 2.2 3.0
AS DETERMINED MECHANICALLY .3 3.9
AS DETERMINED ELECTRONICALLY .2 5.5
BELT STRETCH LENGTH (IN/FT):
AS MEASURED MECHANICALLY 0.0 0.
AS MEASURED ELECTRONICALLY 0.0 0.2
RETRACTOR LOCK-UP TIME (MS):
AS DETERMINED BY SHOULDER
BELT SPOOL-OFF 90 96

ALL MEASUREMENTS ARE IN INCHES UNLESS OTHERWISE NOTED.

2-18
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TABLE 10

LOAD CELL BARRIER DATA SUMMARY

TEST NUMBER 920324

POSITIVE NEGATIVE
DIRECTION DIRECTION
LOCATION LB MSEC LB MSEC
TOTAL GROUP 1
212 1. 23355 44,
TOTAL GROUP 2
244 249, 585364 43
TOTAL GROUP 3
388 260. 22013 41.
TOTAL GROUP 4
325 284, 9254 4.
TOTAL GROUP 5
440 2. 25844 43.
TOTAL GROUP 6
327 106, 22123 az2.
TOTAL LOAD CELL FDRCE
1039 2&1, 133078 43,

TENSION IS5 POSITIVE
COMPREGSION IS NEGATIVE

2-20
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SECTION 3.0

OCCUPANT, CAMERA, & VEHICLE MEASUREMENTS
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FIGURE S DUMMY AND SEAT

POSITIONING DATA

TEST NO.: __920324 ; VEHICLE: __1992 Cadillac Seville
SEAT TYPE: ADJUSTER TYPE: FRONT SEAT BACK TYPE:
BENCH MANUAL NON-ADJUSTABLE
X__ BUCKET X__ POWER X__ ADJUSTABLE RECLINING
SPLIT BENCH
DRIVER DUMMY ((R) PASSENGER DUMMY
#_142 MEASUREMENT ¥ 192
LOCATION
A - HEAD TARGET
E~ B - KNEE JOINT =3
E C - APPROXIMATE 3
1 "H' POINT 3
Z D - SILL TO DOOR 3]
3 STRIKER 3
+ L REFERENCE N
¢ 1 — A
c POINT
d | L
FWD MDLAFT AFT—IMlD FWD
A= _18.4 IN. 19 DEGREES A= _17.8 IN. 1?7 DEGREES
B = _25.2 IN. 98 DEGREES B = _26.1 IN. 101 DEGREES
C=_10.1 IN. 133 DEGREES C=_12.2 1IN, 135 DEGREES
D= _11.8 IN. D= __11.6 IN.
SEAT TRACK REARWARD:__ 4 NOTCHES SEAT TRACK REARWARD: _ 4 NOTCHES
D ]

=i

-®

Al T .

T =

LEFT ; RIGHT

FRONT X _L__J ! L1 FRONT

DOOR TOP VIEW DOOR
A = LEFT DOOR TO DRIVER CENTERLINE 13.9 IN.
B = LEFT DOOR TQ CENTER PASSENGER CENTERLINE NA_IN.
C = LEFT DOOR TO RIGHT PASSENGER CENTERLINE 43.8 IN.
D = LEFT DOOR TO RIGHT DOOR 57.0 IN.
E,F = WINDOW GLASS HEIGHT (RIGHT AND LEFT MUST BE EQUAL) 5.8 IN.
ALL ANGLES ARE RELATIVE TO VERTICAL PLANE THROUGH DOOR STRIKER.
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FIGURE 6 DUMMY IN-VEHICLE POSITIONING DATA

DRIVER PASSENGER

HH 12.0 11.8
HW 23.2 23.0
CD 19.0 21.12
CcSs 9.5 NA
KDL 4.5 5.4
KDR 5.8 4.8
TA 20° 26°
SA 26° 26°
HSW 15.1 NA
DRIVER PASSENGER
HR 7.4 6.6
HS 10.2 8.4
AD 5.2 4.9
HD 6.6 5.4
KK 8.7 1.5
AR 10.0 6.8
HA 20.5 20.3
KNEE OUTER CLEVIS TG OUTER

CLEVIS SPACING:

PASSENGER = 10.6
DRIVER = 10.6
PELVIS ANGLE:
PASSENGER = 23°
DRIVER = 22.5°

HH =
HW =
Ch =
CS =
KD =
TR =
SA =
HSW=

HEAD TO WINDSHIELD HEADER
HEAD TO WINDSHIELD

CHEST TO DASH

CHEST TO STEERING WHEEL
KNEE TO DASH

TORSO ANGLE

SEAT BACK ANGLE

HEAD TO STEERING WHEEL

HR
HS
AD
HD
RK
AA
HA

HEAD C.G. TARGET TO SIDE ROOF HEADER
HEAD C.G. TARGET TO SIDE WINDOW

ARM TC DOOR

HIP TO DOOR

KNEE TO KNEE

ANKLE TO ANKLE

HEAD C.G. TARGET TO A-PILLAR

TORSO AND SEAT BACK ANGLES ARE RELATIVE TO VERTICAL.
ALL DISTANCE MEASUREMENTS ARE IN INCHES.
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FIGURE 7 SEAT BELT POSITIONING DATA

DUMMY 'S CENTERLINE

'D' RING

A
l - LAP BELT PORTION
MALE BLADE

. ——— .12 INCH THICK
ALUMINUM PLATE

BUCKLE ASSEMBLY
RETRACTOR
REEL

INBCARD ANCHORAGE

OUTBOARD ANCHORAGE

SHOULDER BELT PORTION

DRIVER PASSENGER
DUMMY DUMMY
A - TOP SURFACE OF ALUMINUM PLATE TO BELT UPPER EDGE 13.1 13.8
B - TOP SURFACE OF ALUMINUM PLATE TO BELT LOWER EDGE 9.1 10.0
C - DUMMY CENTERLINE TO QUTER EDGE OF BELT
AT CHEST FLESH TOP 4.8 4.6
D - DUMMY CENTERLINE TO INNER EDGE OF BELT
AT CHEST FLESH TOP 2.4 2.3
LAP BELT TENSION (LBS) 4 4
SHOULDER BELT TENSION (LBS) 4 4

ALL DISTANCE MEASUREMENTS ARE IN INCHES.
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NR

NH

HS

SCA

SWA

ALL

FIGURE 8 DRIVER DUMMY TO STEERING COLUMN/WHEEL ASSEMBLY DATA

x////——'B'PCST

\— DOOR STRIKER

POSITION OF STEERING COLUMN TILTING AND TELESCOPING ADJUSTMENTS, IF ANY:
The steering column was adjusted in the third latch position from the
taop.

MEASUREMENTS

- DISTANCE FROM TIP OF DUMMY'S NOSE TO TOP

REAR SURFACE OF STEERING WHEEL RINM. 13.6
- DISTANCE FROM TIP OF DUMMY'S NOSE TO CENTER

OF STEERING COLUMN HUB. R ) 14.2
- DISTANCE FROM CENTER OF STEERING COLUMN HUB TO )

THE FORWARD SURFACE OF THE DOOR LOCK STRIKER PIN. 22.1
- ANGLE OF STEERING COLUMN RELATIVE TO THE

HORIZONTAL X AXIS 15°
- ANGLE OF STEERING WHEEL RELATIVE TO THE

HORIZONTAL X AXIS 72°
DISTANCE MEASUREMENTS ARE IN INCHES.
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FIGURE 10

VEHICLE TARGET LOCATIONS

26.0

26.0

~— CENTER OF
REAR TARGET

65.2 36.6_ 1 32.4__ L 70.9

U< N J@&

-5.3 ———ﬁ

7.1 31.8 | 36.4 . ,

&

e 3. 37.1L )

ALL DISTANCE MEASUREMENTS ARE IN INCHES.
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FIGURE 11

PRE-TEST AND POST-TEST MEASUREMENT POINTS

Rear Datum Reference

Length of
Engine Block

To Edge Of Dcor
(Even Number For
Right Side and
0dd Number for
Left Side)

X21

To Trailing Edge
bFehind Door
(Right/Left Side)

To Leading Edge

In Front Of Door
(Right/Left Side)

X19,20 (Right/Left Side)

A

Serg. XIS
Column —_;J/
X17

To 'A' Post

Rear Datum
Reference
At Center

To Bottom Of
X14,15 . R
"A' Post (Right/ gzm Zir
X16 Left Side) P

To Strg. Column To Firewall (Right/Left Side)
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APPENDIX C

DUMMY CERTIFICATION DATA

Cc~-1
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PRE-TEST CERTIFICATION DATA

DRIVER DUMMY S/N: 142

c-2

920324



TRANSPORTATION RESEARCH CENTER OF OHIO
HYBRID III EXTERNAL DIMENSIONS

SN 142 HUMANOID i8-MAR-S2
TRC 142C10EDi] 572E SN1i42 EXT. DIMENSION CaAL1T
? TES; PARAMETER —ZBEQE;T): SPECIFICATIBQ“?—;;;;—;;;;[;;?
!TEM;ERATURE o ! { ;0.0 555. F ?
ERELATIVE—;UHIDITY N : o ;-~~44.5-;—_—~:
?LDC;;;DN FD;—EQE;; CIREGMFERENC; (AA} 16.9—17T;~IN 2"'“;;?&";;““;
:EBEATIDN FUR—;;;ST CIREGMFERENCE (BB 8. 9- 2.1 IN | Q.O—EN {
?CHEST CIRCUMFE;;NCE o (Yy { 38.2-39. 4 ;;_-:_ 38.7~;N :
MAIST CIRCUMFERENCE ) ¢ smo-3atIN ( 9aaIN ¢
ICHEST DEPTH (@) i 8.4-9.0 1IN { 861N ¢
{H-POINT HEI;HT B ) {Cr | 3.3 3.3 IN 2—_ 2.4 IN ;
FH-POINT FRD;—SEATBACK (D} ;T;- 5.;_;&——;—_—~;T;—;§—_—;
7SKULL CaP 10 BACEZINE (HY | 17;~ i.8 IN :_ 1.7 IN :
{TOTAL SITTING HEIGHT At 38.6-35.0 IN 349 IN ¢
:THIGH CLEARANCE (Fy ¢ 9.5~ &. 1 I&——t 5.7 IN §
;BUTTDE;—KNEE LENGTH_- *———_(K) : 22 8:;;—8 I;——z——~;5—;~;;-—-;
:BUTTDCK PDPLITEEE—E;NGTH— - (;) i 17.e-i8.8 IN——?n-—IéT;—;&—-_:
{POPLITEAL HEIGHT Wt tee-17.9 IN ¢ 17.8 IN ¢
:;&;E—;;;DT HEIGHT —(M) {—_19.1—19T;—IN :— 12.3 I H
EFDDT—CENQTH ) —(Pk } 9.9~10T;~IN ! 18?2—2;_——;
{FDD;_EREAD;; (N;—i 3.6~ 4.2 IN _{ 378 IQ_—-:
;SHDGLDER PIVOT FROM BACKLINE (Ex | 3. 3- 3.;-IN H 2.4 ILw ¢
;;;B;[;g; BREADTH (Vr 2272—17.2 I —1é.8—;N ;
{SHOULDER PIVOT HEIGHT (B) { 19.9-20.5 IN f 201 IN ¢
{ELBOW REST HEIGHT (B i 7.5-83 I ¢ 23 IN ¢
:SHOULDER~ELBDN LEN;;H (I ¢ 13.0:;3.6 It ‘;— 13?2-;&—-_:
:BACK OF ELEDN TO WRIST PIUDT_—~ (G: 1§ ;1.4—127;—IN —z———zzfg—za_—_;

TEST MEETS SPECIFICATIONS

TECHMICIAN W
C

-3 920324



TRANSFORTATION REBEARCH CENTER OF OHI®

HEADL DROF TEST

HYBRID IIX 18-MAR-92
TRC 142C010HDY ST BN142 HEAD DROF CAL 10
! ! ! !
! TEST FARAMETER I SFECIFICATION {  TEST RESULTS !
! I ! !
PTEMPERATURE I 64 - 78 DEG. F { 70.0 REG., F
I ! ] !
IRELATIVE HUMIDITY ] 10% - 70% I 44,0 % t
! ] ] ]
FFEARK RESULTANT ACCELERATIONI IS - 275 6 P 285,49 G !
! ! ] !
PREAR LATERAL ATCRLERATION 15 G MAX i 1,79 & !

1% ACCELERATION CURVE | | !
UNIMaDRate ! YES | JLE !

TEST HEETS SFECIFICATIONS
TECHNICIAN_ MY _,!éﬁzLiZZé;ipﬂ/

C-4 920324
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TRANSFORTATION RESEARCH CENTER OQF QHIQ

NECK FLEXICGN TEST

HYBRID ITI 18-HAR-92
& AXIS MEDK TRANSIHUCER
TRC 142C10NF1 S72E SN142 NECK FLEXION CAL10
! | | |
| TEST FARAMETER |  SFECIFICATION I TEST RESULTS |
! ! ! !
| TEMPERATURE I &9 - 72 DEG. F |  70.0 DEG, F !
| | ! ;
IRELATIVE HUMIDITY I 10% - 70% I 44,0 % !
[ I ! t
JIMPACT VELOCITY I 22.6-23.,4 FT/SEC | 23,08 FT/SEC |
| I 10 MS | 22,50 - 27,50 G | 23,93 6 i
POFPENDULUN s e e e e e e o e e e e e e e e
| I 20 HS | 17,60 - 22,60 6 | 20,41 @ [
I DECELERATION = o o e o o e e e e e e e e e e e e e e e
i | 30 M8 | 12,50 - 18,50 6 | 15,51 G j
i ! I [
IMAX FPEMDULUX G ABDVE 30 HS | 29 G MAX I 15.45 G !
| BECELERATION-TIME CURVE ! [ |
IDECAY TIME TOQ 5 B | 34 - 42 HS I 37.7% HS !
I [ FLANE I MAX 1 44 - 78 DEG. I 74.28 DEG. !
, ___________________________________________________
| ROTATIOM | TIME 1§ 57 - 44 MS I 40,25 MS !
| MOMENT AROUT I MAX 1 &5 - 30 FTLLES | &%.14 FT,LES f
! OCCIF'IT':‘L ____________________________________________________________
| COMDYLE | TIME i 47 - SE ME I 50,88 MS |
IROTATION ANGLE~TIME CURVE | I |
fHECAY TIME TO ZERO ] 113 - 128 MS 1 116,38 MS i

IFOSITIVE MOMENT-TIME CURVE | ! f
IDECAY TIME TO ZERO ! 27 ~ 107 MS i 106.88 MS !

TEST MEETS SPE IFICATIZNS '
TECHNICIAN_LI A/ (M AL LALHA e e

c-9 920324
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TRANSFORTATION RESEARCH CENTER OF QHIQ
NECK EXTENSION TEST

HYRRID IXI 18-HAR-92

& AXIS MNECK TREANSDUCER

TRC 142C10NEL 572E SN142 NECK EXT. CAL10

| | [ l
! TEST FARAMETER | SFECIFICATION | TEST RESULTS !
: ! n !
I TEMPERATURE | &9 - 72 DEG. F | 70,0 DEG, F !
! ! | |
IRELATIVE HUNIDITY i 10% - 70% I 44,0 % |
| | i :
I IKFACT VELDCITY | 19,50-20.30 FT/SECI 19,83 FT/SEC |
I | 10 WS | 17.20 - 21,20 6 | 19,12 6 !
POPENRULLM  mm oo m o e o e e e e e e e
[ | 20 MS | 14,00 - 19,00 6 | 16,73 G |
| DECELERATION == o e o oo e e e e e e e e e
| I 30 HE | 11.00 - 16,00 G | 14,25 G |
l | : |
1HAX FENDULUM G AROVE 30 MS | 22 & MAX I 14,22 @ |
IDECELERATION-TIME CURVE [ n |
JUECAY TIME TO S G : 38 - 44 Me I 39.00 MS !
I b FLANE | ¥AX 1 81 - 104 DEG, I $9.76 LEG, t
‘ ———————————————————————————————————————————————————————
I ROTATION | TIME | 72 - B2 Mg I 75.00 HS !
I* MOMENT AEOQUT | HWIN  1-59,0/-39.,0 FT.LES | =-56,76 FT.,LES |
IOBECIRITAL s e o e e e e e e e e
| CONDYLE | TIME | 65 - 79 M& I 70,50 S ;
IROTATION ANGLE-TIME CURVE | ! 1
IMECAY TIME TO ZERD r 147 - 174 MS | 152,75 HS |

INEGATIVE MOMENT-TIME CURVE | I ]
IDECAY TIME TO ZERD ! 120 - 148 MS I 138.25 MS !

TEST MEETS SFECIFICATIONS
TECHNICIAN /AT _éézézzzfﬂxk4. _________

C-17 920324
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TRANSFORTATION RESEARCH CEMTER OF QMHIQ
THOREAY TMPART TERY

HTeRIl 11X 18~-HAR-92

TRE 142C10THL STZE SM14d HL.EL.THORGY CaLlo

I HIGH SFEED TEST i

! {
; !
I ] e e f !
! !

TEST FARAMETER ! SPECIFICATION b TEST RESULTS
] ! ! !
FTEMPERATURE bo&® - 72 DEG. F i 70,0 DEG., F ]
] ] i !
IRELATIVE HUMIDITY f 103 - 720% j 43¢ X !
I | ] {
PRENDULUN VELQDITY b 214.8-22,.4 FT/8EC 21.92 FT/BEC !
} i | f
IMAXIMUM DEFLECTION P 2,850 - 2.886 IN ! 2.81 IN f
} ] ] !
IMAXINKUM RESISTIVE FORCE i 11460 - 1325 LBS | 1241.0 LERE |
} i ! f
FINTERMNAL HYSTEREEIS ! 9% - BOSY ! 71.2% f

TEST MEETE SFECIFICATIONS

h \
TECHNICIAN_-[@[_.W___LM_%: _______

C-25 920324
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TROANSFORTATION RESEARCH CENTER OF DHID

KNEE IMFACT TESY

HYBERID III 18-MAR-2
LEFT KMEE
TRC 142C10LK1 S72E SN142 L.KMEE 11LR Cal 10
] ! i !
} TEST FARAHETER !} GSPECIFICATION ! TEST RESULTS !
! ] ] }
FTEMFERATURE b &8s - 78 DEG. F ! 70,0 DEG. F ]
! } ! !
IRELATIVE HURMIDITY | 104 —- 70% ¢ 44,0 % i
| ! i |
IFRORE VELQCITY I &.8 - 7.0 FT/8EC | &.94 FT/8EC |
! J
FPEAR KNEE IMFACT FORCE I 1040 - 1360 LES 109%.,7% LES

!
!
! I |
{PFROBE WEIGHT | 1.0 LRS !

Cc-30 920324
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TRANSFORTATION RESEARCH CENTER OF QHIO

KNEE IMFACY TEST

HYERID III 18-HAR-92

RIGHT KNEE
TRC 142C10RKS S72E

m

N142 R.KNEE 11LR CaAL 10

' TEST FARAMETER I SFPECIFICATION I TEST RESULTS

! | | !
I TEMFERATURE I 8& - 78 DEG. F i 70.0 DREG. F !
| | { t
IRELATIVE HUMIDITY t 104 - 704 { 44.0 % !
| | ! !
JPROEBE YELOQCITY f &.8 - 7,0 FT/8EC | 4,91 FT/8EC |
! [ } ]
FPEAN RMEE IMFPACT FORCE I 10480 - 1300 LES 1203.17 LES !

|
IFRORE WEIGHT I 11,0 LEBS §

TEST MEETS SPECIFICATIONS
TECHNICIAHN_ LML __Z(WM: _______

c-33 920324
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PRE-TEST CERTIFICATION DATA

PASSENGER DUMMY S/N: 192

C-36

920324



TRANSPORTATION RESEARCH CENT

ER OF OHIO

HYBRID III EXTERNAL DIMENSIGNS

SN 192 HUMANDID 18~HAR~F2
TRC 192CBED1 572E SN1$2 EXT. DIMENSION CALO3
f TEST PARAMETER  (DIMEN. 3! SFECIFICATION ! TEST RESULTS!
| TEMPERATURE z . 70.0 DEG. F ¢
{RELATIVE HUMIDITY C ) {240 % ¢
|LOCATION FOR CHEST CIRCUMFERENCE (AAJ! 16.9-17.1 IN ! 17.0 InN ¢
(LOCATION FOR WAIST CIRCUMFERENCE (BB)! 8.9- 9.4 IN { 9.0 IN ¢
{CHEST €IRCUMFERENCE v ¢ smoo-av.4 IN ! 887 IN ¢
{WAIST CIRCUMFERENCE (Z) { 32.9-34.1 IN ¢ 324 IN ¢
ICHEST DEPTH Ot B.4-9.0 1IN ! 8.4 IN ¢
{H-POINT HEIGHT ) Tyt 3335 IN ¢  34IN ¢
{H-POINT FROM SEATBACK Dy f  5.3-55 1IN ¢ 54 IN ¢
{SKULL CAP TO BACKLINE (M} § 1.6- 1.8 IN ¢ 1.7 IN ¢
|TOTAL SITTING HEIGHT (&) | B4.4-35.G IN ! 348 IN
ITHIGH CLEARANGE (Fy § 5.5 6.1 IN § 5.8 IN ¢
{BUTTOCK KNEE LENGTH (Ky { 22.8-23.8 IN ! 227 IN ¢
{BUTTOCK POPLITEAL LENGTH (N} | 17.8-18.8 IN ¢ 18 6 IN ¢
{POPLITEAL HEIGHT (L) | 16.9-17.9 IN § 17.7 IN ¢
{KNEE PIVOT HETGHT M 19.1-19.7 IN t 19,4 IN
{FOOT LENGTH N (P ! 9.9-10.5 IN ! 102 IN i
{FODT BREADTH - (W { B.6-42 IN ! 40 IN ¢
{SHOULDER PIVOT FROM BACKLINE (E} f 2.3-27IN ! 26 IN
1SHDULDER BREADTH (V) ¢ 16.6-17.2 IN | 168 IN
{SHOULDER PIVOT HEIGHT (B; ! 19.9-20.5 IN ! 20.2 IN ¢
{ELBOW REST HEIGHT Uy ¢ 7.5- 8.3 IN ! 81 IN ¢
ISHOULDER-ELBOW LENGTH (1) { 13 0-13. & IN ! 134 IN {
IBACK OF ELBOW TO WRIST PIVOT (G} § 11.4-12.0 IN ¢ 114 IN ¢
TEST MEETS SPECIFICATIONS
TECHNICIAN /éz;ﬂ;L~Z2/i£2%élooé/’

c-37 920324




TRANEPORTATION RESEARCH CENTER OF OHIO

HEADR DROP TEEY

HYERID III 18-MAR-72
TRC 192C8HD1 572E SNi92 HE&AD DROP CaAL o8
i TEST PARAMETER i GPECIFICATION i TEET RESULTS i
: s B v
{ TEMPERATURE i && - 78 DEG. F i 70.8 DEG. F i
IRELATIVE HUMIDITY H 10% - 70% : 44,0 % i
tPEAK REBULTANT ACCELERATION! 22% - 275 6 t 2463.83 G f
L i R e T
{PEAK LATERAL ACCELERATIDN | 15 G MAX : -2.85 & i
© o T
tI5 ACCELERATION CURVE ' H b
tUNIMODAL i YES i YES ¢

TEST MEETS SPECIFICATIONS

TECHMIC IAN /@W/)& &Jo«tgmﬂ—-

C-38 920324
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TRANSPORTATION RESEARCH CENTER OF UOHIO

NECK FLEXION TEST

& AXIS NECK TRANEDUCER

HYBRID III

18-MaR-22

TRC 192CENF 1 570E SNi92 NECK FLEXION CALCE
¢ z ‘ {
: TEST PARAMETER i SPECIFICATION ¢ TEST RESULTS !
| TEMPERATURE { &9 - 72 DEG. F ¢ 7C.0 DEG. F {
: : o : Ty
{RELATIVE HUMIDITY | 10% - 70% { 44.0 % :
' ) | S : S —;
{ IMPACT VELOCITY | D22.&-323 4 FT/SEC | 23.08 FT/SEC §
: I {OMS | 22.50 - 27.50 6 { 24.00 & :
! PENDULUM e e e e e e e e
: t 20 MS ¢ 17.60 - 22.40 6 ! 19.40 & :
¢ DECELERATION S S —
‘ ! 30 MS ! 12.50 - 18.50 ¢ | 14 41 G ;
: o T t T :—————n——_—_——_—__—~—:
{MAX PENDULUM @ ABOVE 20 MS ! 29 ¢ MAX ¢ 17.20 G {
| DECELERATION-TIME CURVE ' § ‘
IDECAY TIME TO 5 G ‘ 34 - 42 MS ! 3763 MS :
! D PLANE ! MAX | 64 — 78 DEC. ! 73.07 DEG. ¢
t -— -— ———
¢ ROTATION ¢ TIME 57 - 44 MS ¢ 3925 MS !
¢ MOMENT ABOUT { MAX | 65 — 80 FT.LBS ¢ 7C. &% FT.LES :
! OCCIPITAL —— —_— — e
{ CONDYLE {TIME 47 - 58 MS ! SG.88 MS :
IROTATION ANGLE-TIME CURVE | : ;
IDECAY TIME TO ZERO ! 113 - 128 MS | 113 &3 MS ‘
'POSITIVE MOMENT-TIME CURVE ! ! :
{DECAY TIME TO ZERO : 97 - 107 MS | 101.88 MS ¢
TEST MEETS SPECIFICATIONS
TECHNICIAN/ég;QﬂAK— »

C-43 920324
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TRANSPORTATION RESEARCH CENTER OF OHIQ

NECK EXTENSION TEST

18—-MAR-R2

BN1?2 NECK EXT. CaLég

HYBRID III
& AXIZ NECK TRANEDUCER
TRC 192C8NE1L 572k
v Ty :
: TEST PARAMETER ! SPECIFICATION !

et o o - 0 o e i e e ey B o e s

TEMPERATURE 69 - 72 DEG. F 7G.0 DEG. F
r ! oy o
'RELATIVE HUMIDITY : 10% —- 70% t 44,0 % :
! IMPACT VELOCITY ! 19.50-20.30 FT/SECY 19.83 FT/SEC :
i {10MS ! 17.20 - 21.20 6 | 18.8& 6 :
! PENDULUH e e e e e
; ! 20MS ! 14.00 - 15.00 6 { 16.20 ¢ i
{ DECELERATION e e
{ ! 30 MS | 11.00 - 14.60 & ! 14 5& © s
IMAX PENDULUM @ ABOVE 30 MS ! 22 & MAX { 14.54 ¢ ;
{ DECELERATION-TIME CURVE ! : :
{DECAY TIME TO 5 € ' 28 - 46 MS ¢ 39.00 MS z
! D PLANE ! MAX ! B1 - 104 DEG. t 104 07 DEG :
¢ ROTATION P TIME 72 - 82 MS ! 7& 5C MS g
! MOMENT ABOUT ! MIN  }-5%. 0/-39.0 FT.LBS { -52 89 FT.LBE :
! OCCIPITAL ———
{ CONDYLE ! TIME 65 - 77 MS i 72,88 MS s
IROTATION ANGLE-TIME CURVE ! : :
{DECAY TIME TO ZERO { 147 - 174 MS { 140.88 MS :
INECATIVE MOMENT-TIME CURVE ! a :
: { 143.32 MS :

120 - 148 M8

TEST MEETS SPECIFICATIONS

’

TECHNICIAN

C-51
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TRANSFORTATION RESEARCH CENTER OF QHIQ
THORAX IMFPACT TESTY

RYBRID III 18-HAR-22

TRE 122C8THL S72E SN192 H.8.THORAX CALOR

|
| I HIGH SFEED TEST i
|
f

TEST FARAHMETER | SFECIFICATION ' TEST RESULTS
! ! i !
ITEMPERATURE I 6% - 72 DEG., F ! 70,0 DEG. F !
! ! i |
IRELATIVE HUMIDITY ! 106% - 70% i 43,0 %4 f
| | i }
FRPENDULUM YELQCITY P 21,4-22.4 FY/SEC | 21.92 FT/SEC |
| } H }
IMAXIMUN DEFLECTION t 2.50 - 2.B4 IN { 2.77 1IN }
t ] | |
IHAXINMUM RESISTIVE FORCE i 1140 - 1328 LRE | 1239,1 LES |
! ! ] |
FINTERMNAL HYETERESIG H 6% - BIX ] ?3.1% |

TEST MEETS SFECIFICATIONS

R /7 .
TECHNICMN-Z@[?A-[AMW: ________
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ds0 4.8 4.58 5.80  5.50

3,80
CIN]
HYBRID II1 THORAX CALIBRATION

Jeo  7.50
ISFLACEMENT

0
2-E

' 5D
D
?

PART 37
r

!

LSTX

HEST DISPLACEMENT ¥S PENDULUM FORCE

1,00

.50

0.00

Cc-63
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TRANSFORTATION RESEARCH CENTER OF OHIQ

KNEE IMFACT TEST

HYRRID IIIX 18-HMAR~G2
LEFT KNEE
TRC 192C8LK1 S72E S8N192 L. .KNEE 11LR CaL 08
! i ! |
! TEST FARAMETER ! SFECIFICATIOHN !  TEST RESULTS !
| ] ] |
I TEMPERATURE I && - 78 DEG. F ! 7¢0.0 REG, F !
} ! ! !
IRELATIVE HUMIDITY ! 10% - 70X ! 44,0 X% !
! ! | !
IPRORE VELRCITY { 4.8 - 7,0 FT/8EC | &,91 FT/8EC !
| } f !
FFEAR KMEE IMPACT FORCE I 1040 -~ 1300 LEBS | 1229.41 LES !
! | ! !
{FRORE WEIGHT ] 11.0 LRE i |

TEST MEETS SFECIFICATIONS
’YECHNICIMJ_.._/@@:‘..LLMKA ___________

C-64 920324
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TRANSFORTATION RESEARCH CENTER OF QHIQ

KNEE IMFACT TEST

HYERID IIX 18-MAR-92
RIGHT KMEE
TREC 192C8RK1T S72E SN192 R.KNEE 11LR €nL 08
! } ; |
! TEST FARAMETER | QFECIFICATION ) TEGT RESULTS !
! } | }
I TEMFERATURE i &6 - 78 DEG, F | 70.0 DEG., F i
| t f i
FRELATIVE HUHIDITY t 10% - 707% 1 44,0 % |
} ! } !
JFRORE VELQCITY i 6.8 - 7,0 FT/SEC | &£.93 FT/SEC !
] ] ! |
IFEAK KNEE IHMFACT FORCE b 1040 —~ 1300 LES | 1108.432 LES !
! | } |
PPROBE WEIGHT ! 11.0 LBE { !
TEST HEETS SFPECIFICATIONS
TECHNICIAN A ertin . AVl e
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APPENDIX D

MISCELLANEOUS TEST INFORMATION
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SIGN CONVENTION

NHTSA DATA TAPE REFERENCE GUIDE

ACCELEROMETERS:

+X: FORWARD
+Y: LEFTWARD
+Z: UPWARD

POTENTIOMETERS:
+CHEST LONGITUDINAL DEFLECTION: OUTWARD
+CHEST LATERAL DEFLECTION: LEFTWARD
+S5EAT BELT DISPLACEMENT: CUTWARD
+5EAT BELT EXTENSION: ENLONGATION

+KNEE SLIDER DISPLACEMENT: DISTANCE BETWEEN FEMUR AND

TIBIA INCREASED (IN RELATION
TO A SEATED DUMMY)

LOAD CELLS:
+FEMUR FORCE: TENSION
+5EAT BELT FORCE: TENSION
+BARRIER FORCE: TENSION

NECK LOAD CELLS:
+X FORCE: HEARD PUSHED FORWARD
+Y FORCE: HEAD PUSHED LEFTWARD
+Z FORCE: HEAD PULLED UPWARD (TENSION ON NECK)
+X MOMENT: RIGHT EAR ROTATING TOWARD RIGHT SHOULDER
+Y MOMENT: CHIN ROTATING TOWARD CHEST

+Z MOMENT: CHIN ROTATING TOWARD LEFT SHOULDER
TIBIA LOAD CELLS:

+X FORCE: TENSION
+Y FORCE: TENSION
+Z FORCE: TENSION
+X MOMENT: BOTTOM OF TIBIA MOVING LEFTWARD
+Y MOMENT: BOTTOM OF TIBIA MOVING REARWARD
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FREQUENCY RESPONSE CLASSES

SAE J211 OCT88

TYPICAL TEST MEASUREMENTS

Vehicle Structural Accelerations for use in:
Total vehicle comparison
Collision simulation input
Component analysis
Integration for velocity or displacement
Barrier Face Forces
Belt Restraint System Loads
Anthropomorphic Test Device
Head accelerations (linear and angular)
Neck
Forces
Moments
Thorax
Spine accelerations
Rib accelerations
Sternum accelerations
Deflections
Lumbar
Forces
Moments
Pelvis
Acceleratians
Forces
Moments
Fenur/Knee/Tibia/Ankle
Forces
Moments
Displacements
Sled Acceleratians
Steering Column Loads

Headform Accelerations

CHANNEL CLASS

60
60
600
180
60
60

1000

1000
600

180
1000
1000

180

1000
1000

1000
1000
1000

600
600
180
60
600
1000
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APPENDIX E

RESTRAINT SYSTEM INSTRUCTIONS FROM OWNER'S MANUAL
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