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' SECTION 1.0

PURPOSE AND TEST PROCEDURE
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PURPOSE

This 56 kph (35 mph) 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 vehicle, a 1993 Chevrolet Blazer 4-door multi-purpose
passenger vehicle, NHTSA No. MP0102, at an impact speed in excess of the

current 48 kph (30 mph) FMVSS 208 requirements.
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IEST 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 Protecticn" performance.

The test vehicle was instrumented with nine (9) accelerometers to
measure longitudinal axis accelerations. The driver’s and passenger’s
restraint systems were instrumented with four (4) seat belt 1locad 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 vehicle impacted a
frontal load cell barrier instrumented with thirty-six (36) barrier face
load cells. The vehicle’s specified impact velocity range was 55.5 to 57.1

kph.

The test vehicle contained two (2) Part 572E S50th percentile adult male
anthropomorphic test devices (dummies). The dummies were positioned in 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 accelerometers 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 multiplexed and recorded on
two (2) 1l4-track tape drives. The data was digitally sampled at 8000
samples per second and processed per section IP1ll of the Laboratory Indicant

Test Procedure.

1-3 921124
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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 vehicle, occupant, and load cell barrier data are presented in
Section 2.0. The occupant, camera, and vehicle measurements are presented
in Section 3.0. nppendix 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 November

24, 1992.

The test vehicle, a 1993 Chevrolet Blazer 4~door multi-purpose
passenger vehicle, NHTSA No. MP0102, was equipped with a 4.3 liter inline
engine, automatic transmission, power steering, and power brakes. The
vehicle’'s test weight was 2051 KG. The vehicle’s impact speed was 56.2

kph. The vehicle sustained 570 mm of static crush during the impact.

The driver’s head injury criteria (HIC) was 640. The driver’s chest
maximum resultant acceleration with three (3) milliseconds minimum duration
was 62.4 g. The driver’s chest maximum deflection was 38 mm. The driver’s

left and right femur maximum axial forces were 4407 N and 7959 N,

respectively.

The passenger’s HIC was 1127. The passenger’'s chest maximum resultant
acceleration with three (3) milliseconds minimum duration was 53.2 g. The
passenger’s chest maximum deflection was 52 mm. The passenger’s left and

right femur maximum axial forces were 4608 N and 3726 N, respectively (See

DATA ACQUISITION EXPLANATIONS).
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DATA ACQUISITION EXPLANATIONS

The right front passenger's left and right femur load cells, LFMF2 and

RFMF2, recorded questionable data spikes at 218 and 283 milliseconds.

The instrument panel center X-axis accelerometer, DPCXGl, did not

return to zero following the impact event.
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TABLE 1 CRASH TEST SUMMARY

NHTSA NO.: MP0102 TEST TYPE:
TEST DATE: 11/24/92 TEST TIME:
VEHICLE YEAR/MAKE/MODEL/BODY STYLE:
VEHICLE TEST WEIGHT (KG): 2051
IMPACT ANGLE (DEG)*: O

IMPACT VELOCITY (KPH)**:  PRIMARY =
MAXIMUM STATIC CRUSH (MM): 570

AVERAGE REBOUND (MM): 178

DUMMIES: Driver #192
TYPE: Parf 5§72 E
LOCATION: Left front
RESTRAINT: 3-point unibelt

NUMBER OF DATA CHANNELS: 83

NUMBER OF CAMERAS: HIGH-SPEED 16

Frontal Load Cell Barrier
1436 AMBIENT TEMP.:

1993 /Chevrolet/Blazer/4-door MPV

56.2 SECONDARY = 56.2

Passenger #142
Part 572 E
Right front

3-point unibelt

REAL-TIME 2

*With respect to tow track centerline.
**Speed trap measurement (% .08 kph accuracy)

2-4
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TABLE 2 TEST VEHICLE INFORMATION

VEHICLE MANUFACTURER: General Motors Corporation

MAKE/MODEL: Chevrolet/Blazer VIN: 1GNDT13wW2P2113582

BODY STYLE: 4-door MPV MODEL YEAR: 1993

NHTSA NO.: MP0Ol02 COLOR: White

ENGINE DATA: TYPE: Inline CYLINDERS: 6 DISPLACEMENT: 4.3 liter
TRANSMISSION DATA: _4 SPEED, MANUAL, _X AUTOMATIC, ___ FWD, ___ RWD, _X 4WD
DATE VEHICLE RECEIVED: 10/27/92 ODOMETER READING: 437.0

DEALER‘S NAME AND ADDRESS: Don McCue Chevrolet, Inc.
P. 0. Box 505
Saint Charles, IL 60174

ACCESSORIES:

POWER STEERING Yes AUTOMATIC TRANSMISSION

POWER BRAKES Yes AUTOMATIC SPEED CONTROL
POWER SEATS No TILTING STEERING WHEEL
POWER WINDOWS No TELESCOPING STEERING WHEEL
TINTED GLASS Yes AIR CONDITIONING

RADIO Yes ANTI-SKID BRAKE

CLOCK Yes REAR WINDOW DEFROSTER
OTHER None

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: 09/92 VIN: 1GNDT13W2P2113582
GVWR: 2313 KG

GAWR: FRONT: 1134 KG, REAR: 1315 KG

Yes
NO
Yes
No
Yes
Yes

921124



TABLE 2 TEST VEHICLE INFORMATION CONT‘D

TIRES ON VEHICLE (MFR., LINE, SIZE): Goodyear, Invicta GS, P225/75R15

TIRE PRESSURE WITH MAXIMUM CAPACITY VEHICLE LOAD: FRONT: 300 kPa
REAR: 300 kPa

SPARE TIRE (MFR., LINE, SIZE): Goodyear, Invicta GS, T225/75R1S

TYPE OF SEATS: FRONT: Bucket
REAR: Bench

TYPE OF FRONT SEAT BACKS: Manually-adjustable
MAXIMUM WIDTH: 1700 MM
WHEELBASE: 2718 MM
LOCATION OF LABEL STATING TIRE DATA:
The label was located on the driver‘’s side B-pillar.

TIRE & CAPACITY DATA FROM VEHICLE'S LABEL:

RECOMMENDED TIRE SIZE: P235/75R1S

RECOMMENDED COLD TIRE PRESSURE: FRONT: 240 kPa; REAR: 240 kPa
DESIGNATED SEATING CAPACITY: _NA FRONT _NA REAR _NA TOTAL
VEHICLE CAPACITY WEIGHT: _NA KG

TEST VEHICLE ATTITUDE (ALL MEASUREMENTS ARE IN MILLIMETERS):

DELIVERED ATTITUDE: LF 864; RF 862; LR 838; RR 832

PRE~TEST ATTITUDE: LF 859; RF 865; LR 828; RR 814

POST-TEST ATTITUDE: LF 911; RF 907; LR 820; RR 831
2-6

921124



ar

TABLE 2 TEST VEHICLE INFORMATION_ CONT'‘D

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

RIGHT FRONT 467 KG RIGHT REAR 4O7FKG
LEFT FRONT 499 KG LEFT REAR 393 KG
TOTAL FRONT WEIGHT 266 KG (54.7% OF TOTAL VEHICLE WEIGHT)
TOTAL REAR WEIGHT 800 KG (45.3% OF TOTAL VEHICLE WEIGHT)

TOTAL DELIVERED WEIGHT 1766 KG

CALCULATION OF TEST VEHICLE'S TARGET TEST WEIGHT:

RCLW

RATED CARGO AND LUGGAGE WEIGHT*
UDW = UNLOADED DELIVERED WEIGHT (1766 KG)
VCW = VEHICLE CAPACITY WEIGHT (NA KG)
DSC = DESIGNATED SEATING CAPACITY (NA)
RCLW*= VCW - 68 (DSC) = 136 KG

TARGET TEST WEIGHT=UDW + RCLW* + (NO. OF HYBRID III DUMMIES X 76 KG/DUMMY )

TARGET TEST WEIGHT 1766 + 136 + 152
TARGET TEST WEIGHT = 2054 KG

WEIGHT OF TEST VEHICLE WITH REQUIRED DUMMIES AND 133 KG OF CARGO WEIGHT:

RIGHT FRONT 496 KG RIGHT REAR 513 KG
LEFT FRONT 537 KG LEFT REAR 505 KG
TOTAL FRONT WEIGHT 1033 KG (50.4% OF TOTAL VEHICLE WEIGHT)
TOTAL REAR WEIGHT 1018 KG (49.6% OF TOTAL VEHICLE WEIGHT)
TOTAL TEST WEIGHT 2051 KG (1 KG UNDER TARGET TEST WEIGHT)

WEIGHT OF BALLAST SECURED IN VEHICLE: 45 KG behind front seats

COMPONENTS REMOVED TO MEET TARGET TEST WEIGHT: None

CG = 1349 MM REARWARD OF FRONT WHEEL CENTERLINE

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

vehicle’s rated cargo and luggage weight from the vehicle’s label or 136
KG, whichever is less.
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TABLE 3__POST-IMPACT DATA

TEST NUMBER: 921124

TEST DATE: 11/24/92

TEST TYPE: Frontal load cell barrier
AMBIENT TEMPERATURE AT IMPACT AREA:
TEMPERATURE IN OCCUPANT COMPARTMENT:
IMPACT VELOCITY: PRIMARY = 56.2 KPH

(SPECIFIED RANGE = 55.5 TO 57.1 KPH)

NHTSA NO.:

TEST TIME:

MP0102

1436

IMPACT ANGLE: O0°

22° C

21

SECONDARY

°cC

DISTANCE FROM VEHICLE TO BARRIER: ENTERING VELOCITY TRAP

EXITING VELOCITY TRAP

56.2 KPH

= 660 MM

51 MM

TEST VEHICLE STATIC CRUSH (ALIL MEASUREMENTS ARE IN MILLIMETERS):

OVERALL LENGTH OF TEST VEHICLE: PRE-TEST:

POST-TEST:

TOTAL CRUSH:

AVERAGE CRUSH:

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

L 4452; C 4540;
L 3%42; C 3970;
L 510; C 570;
533
C 172; R 155;

DISTANCE FROM TEST VEHICLE TO BARRIER: L 208;

2-8

R 4470

R

R

3950

520

AVG. 178
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MAKE /MODEL:

NHTSA NO.:

FUEL SYSTEM CAPACITY:
USABLE CAPACITY:
TEST VOLUME RANGE:
ACTUAL TEST VOLUME:
TEST FLUID TYPE:
SPECIFIC GRAVITY:
KINEMATIC VISCOSITY:

TEST FLUID COLOR:

DETAILS OF FUEL SYSTEM:

TABLE 4 FUEL SYSTEM DATA

Chevrolet/Blazer

MP0102

76.0 LITERS (FROM OWNER'’S MANUAL)

74.2 LITERS (FURNISHED BY COTR)

68.3 LITERS TO 69.7 LITERS (92-94% OF USABLE)
69.3 LITERS (WITH ENTIRE FUEL SYSTEM FILLED)
STODDARD SOLVENT

0.764

0.99 CENTISTOKES

PURPLE

The fuel filler is on the left side. The fuel

lines run along the left frame rail to the front. The fuel tank is

behind the rear axle.

ELECTRIC FUEL PUMP:

Yes FUEL INJECTION: Yes

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

OPERATING? No

2-9 921124
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FIGURE 1 IMPACT VELOCITY MEASUREMENT SYSTEM

PHOTO EMITTER/
RECEIVER PAIR

\
Q

s

OW TRACK
THREE PHOTC
INTERRUPTION VANES

The final vane clears emitter/receiver 51 millimeters before impact.

The vanes have 305 millimeter spacing.
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FPIGURE 2 ACCIDENT INVESTIGATION DIVISION DATA
FOR 56 KPH (35 MPH) FRONTAL BARRIER IMPACT

VEHICLE MRKE/MODEL/BODY STYLE:

VEHICLE NHTSA NO.:

Chevrolet/Blazer/4-door MPV

MP0102 ;

MODEL YEAR: 1993

f

VIN:

1GNDT13W2P2113582

BUILD DATE: 09/92 ; TEST DATE: 11/24/92

VEHICLE SIZE CATEGORY: _Multi-purpose veh. ; TEST WEIGHT: _2051 KG

VEHICLE WHEELBASE:

MAXIMUM WIDTH:

FRONT OVERHANG:

COLLISION DEFORMATION

CLASSIFICATION (CDC) CODE:

CRUSH DEPTH
MEASUREMENTS:

MIDPOINT OF DAMAGE:

LENGTH OF DAMAGED
REGION:

Cc1

c2

c3

c4

CS

cé6

1]

2718 MM
1700 MM

— 800 MM

12FDEW3

510

538

568

560

550

520

£ &8 § B %

MM

VEHICLE CENTERLINE
(LONGITUDINAL)

1524

MM

2-11

C1

T

.—r—
C2

< L2 ———t—— | |2 —3]

C3

A

C4 Ccs

C/L=D

t
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FIGURE 3

VEHICLE ACCELEROMETER PLACEMENT

BE (Z)> + VERTICAL

e e o —— . — - —— — i ——— — — o —

(X> + LONGITUDINAL

SIBE VIEW

~ )

BOTTOM VIEW

R “ e B . . o - R . T = A . L s Y . ) . - B . -
R 3 1 y _ - o . - - L -
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TABLE 5

VEHICLE ACCELEROMETER LOCATIONS AND DATA SUHMARY

TEST NUMBER 921124

POSITIVE NEGATIVE
DIRECTION DIRECTION
No. LOCATION X Y Z# MAX G MBEC  MAX © MSEC
1 LEFT REAR SEAT 2944 445 555 i
CROSSMEMBER
LONGITUDINAL 2.2 152.4 456 4% 5
2 RIGHT REAR SEAT 2744 ~44% 553 '
CROSSMEMBER
LONGITUDINAL 1.3 161.1 50.1 50.0
3 ENGINE TOP 70 162 839 '
LONGITUDINAL 35.9 45.6 125.6 33.9
4 ENGINE BOTTOM 1033 -20 323 l
LONGITUDINAL 44.4 449 982 G6.1
S RIGHT BRAKE CALIPER BB? -433 360 .
LONGITUDINAL 40.8 58.9 109.1 44.3
& LEFT BRAKE CALIPER Be1 633 372 '
LONGITUDINAL 39.3 49.6 78.4 35098
7 INSTRUMENT PANEL 1346 76 1170
CENTER .
LONGITUDINAL 143.6 71.0Y 58.1 48.1
8 LEFT REAR SEAT 2944 455 555 l
CROSSMEMBER REDUNDANT :
LONGITUDINAL 2.5 160.9 44.4 49 4
S RIGHT REAR SEAT 2944  -49% 553 l
CROSSMEMBER REDUNDANT
LONGITUDINAL 1.6 170.1 4%9.6 501 l
# ALL MEASUREMENTS OF ACCELEROMETER LOCATIONS ARE IN MILLIMETERS. X—-AXIS I
LOCATIONE ARE MEASURED REARWARD FROM THE FRONT BUMPER.
REFERENCE: X: + FORWARD ACCELERATION l
Y: + LEFT FROM VEHICLE CENTERLINE
Z: + UP FROM GROUND LEVEL l
YGee DATA ACQUISITION EXPLANATIONS
2-13 921124 I
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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

GLAZING DAMAGE:

DRIVER #192

Steering
wheel upper rim

PASSENGER #142

Instrument panel,
chest, and header

Steering
wheel lower rim

None

None

None

Instrument panel

Instrument panel

Instrument panel

Instrument panel

LEFT

Difficult,
tools required

RIGHT

Difficult,
tools required

Difficult,
tools required

pDifficult,
tools required

SEAT BACK FAILURE

None

SEAT SHIFT

None

NA

NA

The entire windshield cracked upon impact.

OTHER NOTABLE IMPACT EFFECTS:

None

2-14
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TABLE_7

FMVSS 208 DATA SUMMARY

VEH. YR./MAKE/MODEL/BODY STYLE:

1993 /chevrolet/Blazer/4~door MPV

VEH. NHTSA NO.: __ MP0102 ; TEST DATE: __ 11/24/92
‘ DRIVER PASSENGER

MAXIMUM ACCELERATIONS (G): DUMMY #192 DUMMY #1432

HEAD X-BAXIS -168.4 -51.3

HEAD Y-AXIS -19.8 7.5

HEAD Z-AXIS -46.1 ~76.0

HEAD RESULTANT 168.6 84.2

CHEST X~AXIS -65.7 -54.0

CHEST Y-AXIS ~7.4 6.7

CHEST Z-BXIS -22.4 -17.0

CHEST RESULTANT* 62.4 53.2

CHEST RESULTANT TIME INTERVAL (SEC.)* .003 .003
HEAD INJURY CRITERIA (HIC) VALUES:

HIC** 640 1127

HIC STARTING TIME (SEC.) .057 .071

HIC ENDING TIME (SEC.) .093 .107

AVG. HEAD RESULTANT ACCEL. DURING

HIC TIME INTERVAL (G) 50.1 62.8
MAXIMUM CHEST DEFLECTIONS (MM):

CHEST X-AXIS 38 52

MAXIMUM CHEST DEFLECTION TIME (SEC.) .071 .084
MAXIMUM COMPRESSIVE FEMUR FORCES (N):

LEFT FEMUR 4407 4608Y

RIGHT FEMUR 7959 3726y
MAXIMUM SEAT BELT FORCES (N):

LAP BELT 7607 9425

SHOULDER BELT 6359 7646

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 IS 36 MILLISECONDS.

YSsee DATA ACQUISITION EXPLANATIONS

2-15

921124

R B .

- - - -‘



Lo Y T . . H . B4 e Tedo L i o] Wb [ L
- . . E

- -’ -

.vyli

TABLE 8 HYBRID III NECK DATA SUMMARY

VEHICLE YR./MAKE/MODEL/BODY STYLE:

VEHICLE NHTSA NO.:

MAXIMUM VALUES:

NECK

NECK

NECK

NECK

NECK

NECK

X-AXIS

Y-AXIS

Z-BXIS

MOMENT

MOMENT

MOMENT

MP0102

1993 /Chevrolet/Blazer/4-door MPV

’

FORCE

FORCE

FORCE

ABOUT

ABOUT

ABOUT

(N)
(N)

(M)

X AXIS (N-M)
Y AXIS (N-M)

Z AXIS (N-M)

TEST DATE: 11/24/92

DRIVER PASSENGER
DUMMY #192 DUMMY #142
-1724 1810
248 232
3818 3216
-24 22
-104 94
-18 7

NOTE: ALL VALUES LISTED MUST BE OCCURRING

2-16

DURING PRIMARY

IMPACT EVENT.
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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 chest impacted the lower
steering wheel rim followed by the dummy’s head impacting the upper steering
wheel rim and rotating downwaxd. The driver dummy was restrained by the
three-point unibelt. The dummy rebounded rearward into the seat back as the
dummy ‘s head rotated rearward into head restraint. 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 downward impacting the instrument panel and the dummy‘s chest. The
right front passenger dummy was restrained by the three-point unibelt. The

dummy rebounded rearward into the seat back as the dummy’s head rotated
slightly rearward contacting the head restraint and header. The right front
passenger dummy came to rest in the right front passenger‘s seat restrained

by the three-point unibelt.

2-17 921124
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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. 3030 3210
SHOULDER BELT LENGTH AS MEASURED
ON PART 572 DUMMY. 838 838
LAP BELT LENGTH AS MEASURED ON
PART 572 DUMMY. 698 698
SHOULDER BELT SPOOL-OFF LENGTH:
AS DETERMINED BY FILM ANALYSIS 38 46
AS DETERMINED MECHANICALLY 50 50
AS DETERMINED ELECTRONICALLY 100 111
BELT STRETCH LENGTH (MM/M):
AS MEASURED MECHANICALLY 0] 7
AS MERSURED ELECTRONICALLY 0 34
RETRACTOR LOCK-UP TIME (MS):
AS DETERMINED BY SHOULDER
BELT SPOOL-OFF 44 50

ALL MEASUREMENTS ARE IN MILLIMETERS UNLESS OTHERWISE NOTED.

2-18
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TABLE 10

LOAD CELL BARRIER DATA SUMMARY

TEST NUMBER 9211124

e SO i . B
Js - om =

‘- em e

POSITIVE NEGATIVE
DIRECTION DIRECTION

LOCATION KN MSEC KN MSEC
TOTAL GROUP 1

1.5 2.9 118.6 12
TOTAL GROUP 2

1.8 i. 212. 3 38.
TOTAL GROUP 3

2 2 2. 123. 5 11,
TOTAL GROUP 4

i.4 276, &9.7 13.
TOTAL GROUP 5

0.3 235 354. 2 35.
TOTAL GROUP &

1.0 275 67. 1 13.
TOTAL LOAD CELL FORCE

3.3 235 837.7 35.
TENSION IS POSITIVE
COMPRESSION IS NEGATIVE

2-20 921124



OCCUPANT,

SECTION 3.0

CAMERA,

& VEHICLE MEASUREMENTS
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TABLE 11 DUMMY MEASUREMENT DATA FOR FRONT SEAT OCCUPANTS

DRIVER PASSENGER
DESIGNATION TYPE OF MEASUREMENT (SERIAL #192) (SERIAL #142)
WA° WINDSHIELD ANGLE 40° 40°
SWA®° STEERING WHEEL ANGLE 70° NA
SCA° STEERING COLUMN ANGLE 18° NA
sa° SEAT BACK ANGLE 22° 22¢
HZ HEAD TO ROOF 212 233
HH HEAD TO HEADER 392 430
HW HEAD TO WINDSHIELD 533 555
HR HEAD TO SIDE HEADER 251 270
NR NOSE TO RIM 324 NA
NA NOSE TO RIM ANGLE 17° NA
cD CHEST TO DASH 527 619
cs STEERING WHEEL TO CHEST 298 NA
RA RIM TO ABDOMEN 138 NA
KDL LEFT KNEE TO DASH 195 210
KDR RIGHT KNEE TO DASH 209 190
KDAa QOUTBOARD KNEE TO DASH ANGLE 38° 33¢
PA° PELVIC ANGLE 21° 25°
TA® TIBIAL ANGLE 41° 45°
KK KNEE TO KNEE 247 219
ST* STRIKER TO HEAD 544 510
STRIKER TO HEAD ANGLE -63° -68°
SK* STRIKER TO KNEE 747 754
STRIKER TO KNEE ANGLE 0° 70
SH* STRIKER TO H~POINT 315 332
STRIKER TO H-POINT ANGLE 27° 28°
SHY STRIKER TO H-POINT (Y DIR.) 240 233
HS HEAD TO SIDE WINDOW 336 330
HD H-PCINT TO DOOR 126 145
AD ARM TO DOOR 100 106

THE SEAT BACK ANGLE (SA°)

ARE MEASURED RELATIVE TO HORIZONTAL.

IS MEASURED RELATIVE TO VERTICAL, ALL OTHER ANGLES

*A negative angle indicates the measurement point was located above the

striker.

ALL DISTANCE MEASUREMENTS ARE IN MILLIMETERS.

3-3
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FIGURE 6 SEAT BELT POSITIONING DATA

—_—
DUMMY 'S CENTERLINE
N\ > Do

I

D' RING

BELT LOAD CELL

—SHOULDER BELT PORTION

LAP BELT PORTION

1
| ]

MALE BLADE

BUCKLE ASSEMBLY

INBOARD ANCHORAGE

(1

3-MILLIMETER THICK.
ALUMINUM PLATE

RETRACTOR
REEL

OUTBOARD ANCHORAGE

DRIVER PASSENGER

DUMMY DUMMY
A - TOP SURFACE OF ALUMINUM PLATE TO BELT UPPER EDGE 378 335
B - TOP SURFACE OF ALUMINUM PLATE TO BELT LOWER EDGE 297 247
C - DUMMY CENTERLINE TO OUTER EDGE OF BELT
AT CHEST FLESH TOP 95 125
D - DUMMY CENTERLINE TO INNER EDGE OF BELT
AT CHEST FLESH TOP 3s 70
LAPBELT TENSION (N) 9 9
SHOULDER BELT TENSION (N) 13 13
ALL DISTANCE MEASUREMENTS ARE IN MILLIMETERS.
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FIGURE 8

CLE TRRGET LOCATIONS
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FIGURE 9
PRE-TEST AND PQST-TEST MEASUREMENT POINTS

Length of
Engine Block

(Even Number For
Right Side and
0dd Number for
Left Side)

To Edge Of Door |

To Trailing Ed
Lehind Door
(Right/Left SiI

To Leading Edge

In Front Of Doq
(Right/Left Si

X19,20 (Right/Left Side)

A

Ctr. of X18

Strg.
Column —»

X17
To 'A' Post

Reference

At Center
To Bottom Of 0f Rear
1 4 .
A' Post (Right/ Bumper y

Left Side)
To Firewall (Right/Left Side)

To Strg. Column
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APPENDIX A

PHOTOGRAPHS
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APPENDIX C

DUMMY CERTIFICATION DATA

c-1
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PRE-TEST CERTIFICATION DATA

DRIVER DUMMY S/N: 192

921124

(N ..

t 3 N H 3 .

i 3
-

A U< —

. - e



D WRR E -y

S ~ -\
; A
- s s

£

-

- ..

TRANSPORTATION RESEARCH CENTER OF OHIO
HYBRID III EXTERNAL DIMENSIONS

ALDERSON 192

TRC 192C10EDI

12-NOV-92

572E SN192 EXT. DIMENSION CAL10
| TEST PARAMETER (DIMEN. )| SPECIFICATION | TEST RESULTS
| TEMPERATURE | | 20.& DEG. C !
IRELATIVE HUMIDITY o t 59.0% !
{LOCATION FOR CHEST CIRCUMFERENCE (AA)! 429- 434 MM | 432, MM |
{LOCATION FOR WAIST CIRCUMFERENCE kBB)! 2246- 231 MM ! 229. MM !
ICHEST CIRCUMFERENCE () { 970-1001 MM 1 983, MM !
IWAIST CIRCUMFERENCE (Z) | 836- B4k MM | 848 MM |
{CHEST DEPTH 0y + 213- 229 MM 1 218. MM
tH-POINT HEIGHT (C) | BA- BI MM} B& MM |
{H-POINT FROM SEATBACK (D) + 135- 140 MM ! 137, MM |
{SKULL CAP TO BACKLINE (HY | 41— 46 MM 1 43 MM |
{TOTAL SITTING HEIGHT (A) | B79- 889 MM | B84 MM |
{THIGH CLEARANCE (F) © 140- 155 MM 1 147. MM !
{BUTTOCK KNEE LENGTH (K) | 579- 605 MM | 602. MM |
IBUTTOCK POPLITEAL LENGTH (N) t 452- 478 MM | 472, MM |
{POPLITEAL HEIGHT (L) } 429- 455 MM | 450, MM |
IKNEE PIVOT HEIGHT (M) | 4B5- 500 MM {493 MM |
1FO0T LENGTH (P) | D52- 267 MM 1 259, MM |
{FOOT BREADTH ) ! 91— 107 MM 1 102, MM 1
{SHOULDER PIVOT FROM BACKLINE (E) t B4 94 MM | 9L MM
ISHOULDER BREADTH (V) § 422- 437 MM 1 427. MM
{SHOULDER PIVOT HEIGHT (B) ! 506- 521 MM | 513, MM !
|ELBOW REST HEIGHT (D) | 191- 241 MM | 206, MM
| SHOULDER-ELBOW LENGTH (I) | D330- 345 MM ! 340, MM !
|BACK OF ELBOW TO WRIST PIVOT () | 290- 305 MM |  295. MM |
TEST MEETS SPECIFICATIONS
TECHNICIAN_;éiiZS::;gzlvggxt_—
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TRANSFORTATION RESEARCH CENTER OF OHIO

HEADR DROF TEST

HYBRID IXI 13-NOV~-92

TRC 192C10HDT 572E SN192 HEAR DROF CaAL 10
| ! | |
; TEST FARAMETER | SPECIFICATION | TEST RESULTS |
! 1 1 |
| TEMPERATURE | 20,6-22.2 DEG. € |  21.1 DEG. C ;
| ! | |
IRELATIVE HUMIDITY ! 10% - 70% | 51.0 % |
! | | |
IFEAK RESULTAMT ACCELERATIONI 225 - 275 6 | 262,58 B |
z | | !
IPEAK LATERAL ACCELERATION | 15 6 MAX | -10.17 G |
; | | [
IS ACCELERATION CURVE | | j
FUNIMODAL? | YES | YES |
TEST MEETS SPECIFICATIONS
TECHNIGIAN~Jg£LZ$i_J;;::§§{t___ ___________

-4 921124
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TRANSFORTATION RESEARCH CENTER OF OHIO
NECK FLEXION TEST

HYERID III 13-NOV-92

& AXIS NECK TRANSDUCER

TRC 192C10NF1 572E SN192 NECK FLEXION CAL10
| | ! I
! TEST FARAMETER | SPECIFICATION |  TEST RESULTS |
| l [ |
| TEMPERATURE | 20,6-22,2 DEG, C | 21,1 DEG. C l
| : i |
IRELATIVE HUMIDITY I 10% - 70% I 51,0 % i
| I | r
| IMPACT VELOCITY | 6,89 - 7,13 M/SEC | 7.10 M/SEC j
; I 10 MS | 22,50 - 27,50 B8 | 22,60 6 |
I OPENDULUM s e et e e e e e e e e
! [ 20 M8 | 17,60 - 22,60 G |  21.92 G i
| DECELERATION — oo s oo e oo e e e e e e e e
l ( 20 M8 | 12.50 - 18,50 6 | 18,12 G |
| ! I |
IMAX PENDULUM G ABDVE 30 MS | 29 G MAX | 18.08 6 l
IDECELERATION-TINE CURVE | o |
IDECAY TIME TO § G [ 34 - 42 MS | 37.00 MS |
I D FLANE | MAX 1 64 - 78 DEG. | 69,48 DEG. !
[ __________________________________________________
| ROTATION | TIME | 57 - &4 MS | 57.75 MS |
([ MOMENT AEOUT I MAX 1 88,2 - 108,5 NM |  96.28 NN |
| OCCIPITAL e
| CONDYLE | TIME | 47 - 58 MS | 48,75 MS l
IROTATION ANGLE-TIME CURVE | t z
INECAY TIME TO ZERO 1 113 -~ 128 M8 | 113,13 MS |
|POSITIVE MOMENT-TIME CURVE | | !
IDECAY TIME TO ZERO j 97 - 107 M8 | 99,50 M8 |

- e 2t o tras o e e o s e At e s o et oot o Lott dom e on e —a m  ie s et A Wi S S M v R T e Em e S W 00 e S e e S W . b e 00 B G G ew e e o e e e e

TEST MEETS SFECIFICATIONS

TECHNIcIAN~74;EEE§;é§;;£§§ijij _________

c-9 921124
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T

TRANSFORTATION RESEARCH CENTER OF OHIO
NECK EXTENSION TEST

HYRRID IIIX 13-NOV-22

&6 AXIS NECK TRANSDUCER

TRC 192C10NE1 572E SN192 NECK EXT, CAL10

! | 1 |
; TEST PARAMETER |  SPECIFICATION | TEST RESULTS |
! z | i
I TEMFERATURE | 20,6-22,2 DEG, C |  21.1 DEG, C |
! ! | !
IRELATIVE HUMIDITY r 10% - 70% | 51,0 % |
z | | I
| INFACT VELOCITY | 5.95 - 6,19 M/SEC | 6,05 M/SEC !
! | 10 WS | 17,20 - 21,20 6 | 18,22 @ !
I PENDULUM s e e e e e e e e e e e e e e e
| 20 ¥5 | 14.00 - 19,00 G §  16.08 G |
| DECELERATION = o o o oo e e e e e e e e e
| | 30 MS | 11,00 - 16.00 G | 14.67 & i
| r ! t
IMAX FENDULUM G ABOVE 30 MS | 22 6 MAX I 14,70 6 |
IDECELERATION-TIME CURVE i [ |
IDECAY TINE TO 5 6 : 38 - 46 HS I 40,00 MS !
| D FLANE | MAX 1 81 - 106 DEG. | 91.40 LEG. 1
! __________________________________________________
| ROTATION | TINE | 72 - 82 MS | 77.88 MS i
| MOMENT AROUT I MIN  1-80.0/-52.9 NN | -55.65 NM j
| OCCIPITAL o
| CONDYLE { TIME | 65 - 79 HS I 70.88 MS !
IROTATION AMGLE-TIME CURVE | i |
{DECAY TIME TO ZERO | 147 - 174 MS | 159.50 MS j

INEGATIVE MOMEMT-TIME CURVE | I ]
IDECAY TIME TO ZERD ] i20 - 148 MS 1 138.235 MS I

TEST MEETS SFECIFICATIONS
TECHNICIAN_  JL __f?EEfggif: ____________

c-17 921124
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St o : . . o - . v e T B bF . | [

TRANSFORTATION RESEARCH CENTER OF QHIO

THORAX IMFPACT TEST

HYBRID III 16-NOY-92
TRC 192C10TH1 572E SN192 H.S.THORAX CAL10
[ ! i |
} | HIGH SPEEDR TEST ! |
| T ; !
| TEST PARAMETER | SPECIFICATION | TEST RESULTS |
| [ | !
I TEMPERATURE { 20,6-22,2 DEG. C |  21.1 DEG, C !
! | ! i
IRELATIVE HUMIDITY | 10% - 70% I 46,0 % |
r ! 1 !
IPENRULUN VELOCITY | 6,59 - 6,83 M/SEC | 6,68 M/SEC !
! | | |
IMAXIMUM DEFLECTION I 63,5 - 72,6 MM | 68,2 MM i
| | I :
IMAXIMUM RESISTIVE FORCE | 5159 - 5894 N | 5512, N 1
( I | !
IINTERNAL HYSTERESIS 1 69% ~ 85 1 74.,0% |
TEST MEETS SFPESIFICATIONS
TECHNICIAN. 3/4§Z§é ________ S

c-25 921124
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TRANSFORTATION RESEARCH CENTER OF OHIO

KNEE IMFPACT TEST

HYBRID III 12-NOV-92
RIGHT KNEE
TREC 192C10RK1 §72E SM192 RIBHT KMEE CAL 10
| | | |
| TEST FARAMETER | SPECIFICATION | TEST RESULTS |
| 1 | |
| TEMFERATURE | 20,6-22,2 DEG, C |  21.1 DEG, C ]
| z ! !
IRELATIVE HUMIDITY | 10% ~ 70% I 51,0 % !
| | | 1
IFROFE VELOCITY | 2,07 - 2,13 M/SEC | 2,09 N/SEC |
| g I 1
IFEAK KNEE IMFACT FORCE | 4714-5783 N | 5520.9 N |
IFROKE WEIGHT | 5.0 KOG | i
TEST MEETS SPECIFICATIONS
TECHNICIAN. fZortes e

c-30 921124
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N 3 R 3

TAANBPORTATION RESEARCH CENTER OF OHIO

KNEE IMPACT TEST

HYRRIL IIT 12-NQV-92
LEFT KNEE
TRT 122C10LK1 572E SMN19?2 LEFT KNEE CalL 10
! | ; ]
| TEST FARAMETER !} BPECIFICATIOQN ' TEST RESULTS !
| ! § {
I TEMFERATURE | 20.6-22.2 DEG. C 1 21.1 DES : !
! | | ]
FRELATIVE HUMID oY { 10% - 70% i $1.0 %Z |
] i | |
PFROBE VELOQCITY i 2,07 - .13 K/SEC 2,09 M/SEC ]
| | ! f
[FEAK KNEE IMFPACT FQRCE | 4714-85783 N : 3E506.8 N H
[FRORE WEIGHT I 5.0 KG f t

"Z5T MEETS SFEQIFICATIONS
TECHNIGIAN. ,,c.ﬁ;»__-,g:‘::?_ﬁ__ _________

C-33 921124
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PRE-TEST CERTIFICATION DATA

PASSENGER DUMMY S/N:
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I A N IR TE AR M AE B B e e

’ Vv
M N AW e

TRANSPORTATION RESEARCH CENTER OF OHIOD
HYBRID III EXTERNAL DIMENSIONS

HUMANOID 142 12-NOV~-92
TRC 142C12ED1 572E SN142 EXT. DIMENSION CAL12
! TEST PARAMETER (DIMEN. ! GPECIFICATION { TEST RESULTS!
A;TEMPERATURE : ) ! ) ! 2076 DEG. C |
{RELATIVE HUMIDITY ! ! 99.0 % H
1LOCATION FDR.CHEST CIRCUMFERENCE (AA)! 429~ 434 MM ! 432, MM i
{LOCATION FOR WAIST CIRCUMFERENCE (BB)! 226~ 231 MM : 229. MM ?
:CHEST CIRCUMFERENCE (¥Y) I 970-1001 MM H ?83. MM :
{WAIST CIRCUMFERENCE {(Z) | 836~ 866 MM H 846. MM H
{CHEST DEPTH {(0) + 213~ 229 MM 1 218. MM i
?H*PDINT HEIGHT (C) 1 84~ B? MM ; 8&6. MM }
:H*PUINT FROM SEATBACK (D) I 135- 140 MM H 137. MM !
tSKULL CAP TO ;ACKLINE (HY 41~ 46 MM : 43. MM !
{TOTAL SITTING HEIGHT (A | 879- BB? MM H 885, MM H
i THIGH CLEARANCE (F}y 1 140— 155 MM { 145. MM !
:BUTTOCK KNEE LENGTH (K) I 579- 605 MM } 997. MM !
?BUTTBEK POPLITEAL LENGTH (N) | 452~ 478 MM ! 475. MM ;
{POPLITEAL HEIGHT (LY { 429- 455 MM ! 452. MM }
IKNEE PIVOT HEIGHT {M) I 4B85- 500 MM ! 4%0. MM :
{FOOT LENGTH - {(P) | 252- 267 MM H 257. MM ;
{FODOT BREADTH (W) 1§ 91— 107 MM H _-97. MM }
lSHDaLDER PIVOT FROM BACKLINE (E) 1 84~ 94 MM H 86. MM ;
i 8HOULDER BREADTH (V) | 422- 437 MM : 427. MM :
{SHUUZBER PIVOT HEIGHT (B) ; 506:-521 MM ! 911. MM !
{ELBOW REST HEIGHT {(J)Y t 191- 211 MM 2———211. MM }
ISHDUESER—ELBDW LENGTH (1) !-—330— 335 MM_ : 345. MM H
IBACK OF ELBOW TO WRIST PIVOT {(6) | 290- 305 MM ! 292. MM !
TEST MEETS SPECIFICATIONS
TECHNIC IAN% M—

c-37 921124



TRANSBFORTATION RESEARCH CENTER OF QOHIO
HEAD DROF TEST

HYRRID IIX 13-NOV-92

TRE 142C12HDT S72E BN142 HEAD DROF CAL 12

! ] ! !
! TEST FARAMETER [ SPECIFICATION !  TEST RESULTS ]
] f ! l
| TEMFERATURE I 20.,6-22,2 LEG. € | 2i+.1 DEG. C I
i ! f !
FRELATIVE HUMIDITY ! 104 - 70% ] 91,0 X% !
| | | ]
IFEAK RESULTANT ACCELERATIONI 225 - 275 6 i 264,31 6 I
! H 1 !
IFEAK LATERAL ACCELERATION | 15 6 MaX | 3,36 G !
| ! ! |
PI8 ACCELERATION CURVE ! ! !
TUNIMODALY ! YES ! YES !

TEST MEETS SFECIFICATIONS

TECHNICIQN-%__M ________

C-38 921124
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TRANSFORTATION RESEARCH CENTER OF QHIG

NECK FLEXION TEST

HYERID III . 13-NOV-92
& AXIS NECK TRANSIUCER
TRC 142C12NF1 572E SN142 NECK FLEXION CAL12
| | | I
1 TEST FARANETER | SFECIFICATION | TEST RESULTS !
! s ! !
| TEMFERATURE | 20.4-22.2 DEG, € | 21,1 DEG. C !
l | ! 1
IRELATIVE HUMIDRITY I 16% - 70% I 51.0 % |
j | | |
IIMFACT VELOCITY | 6.89 - 7,13 M/SEC | 7.03 M/SEC |
i | 10 MS 1 22,50 - 27,50 6 |  23.39 G !
EOFENDULUM s e e e e e e e e
; | 20 M8 | 17.60 - 22,60 G | 21,24 G }
I DECELERATION = e o oo e e e e e e e e e e e
; | 30 M8 | 12,56 - 18,50 G |  17.04 G !
z | s |
IHAX FENDULUM G AROVE 30 MS | 29 G HAX I 17.02 G l
IRECELERATION-TIME CURVE | | |
IMECAY TIME TO 5 G | 34 - 42 MS | 38,1 MS |
| I FLANE I MAX 1 &4 - 78 DEG, | 74,35 DEG, |
; _________________________________________________________
{  ROTATICON | TIHE | §7 - &4 Mg I 41,50 ME |
| MONWENT AEQUT | MAX 1 BE.2 - 108.5 NN | 92,86 NM |
IOOECIPITAL oo o e e e e e e e e e
i CONDYLE I TIKE | 47 - S8 M8 | 50.38 NS !
IROTATION ANGLE-TIME CURVE | | |
IRECAY TIME TO ZERD ! 113 -~ 128 HS | 117,00 MS [

IFOSITIVE MOMENT-TIME CURVE | | . t
IRECAY TIME TQ ZERQ ! 97 - 107 MS I 106,30 MS !

TEST MEETS SPELIFICATIONG
TECHNICIAN. L _ oo oo

C-43 921124
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TRANSPORTATION RESEARCH CENTER OF QHIO

NECK EXTENSION TEST

. HYERID ITI 13-NOV=-92
6 AXIS NECK TRANSRUCER
TRC 142C12NEL 572E SN142 NECK EXT. CAL12
! | ] |
| TEST FARAMETER | SPECIFICATION t TEST RESULTS ;
| i | [
I TEMFERATURE | 20,6-22,2 DEG, C | 21.1 DEG. C l
r | | |
IRELATIVE HUMIDITY i 10% -~ 70% I 51.0 % |
[ i ; |
| INFACT VELDCITY | S5.95 - 6,19 M/SEC | 6,05 M/SEC |
| | 10 MS 1 17,20 -~ 21.20 G | 1B.79 6 a
I PENRULUM =~ e e o e e e e e
| | 20 MS 1 14,00 - 19,00 G | 16,44 G |
| DECELERATION = o o oo e e e e e e e e
I | 30 M | 11,00 - 16,00 G | 14,09 G i
! l | l
IMAX FEMDULUN G AROVE 30 MS | 22 G MAX | 14,06 6 !
IDECELERATION-TIME CURVE | | !
IRECAY TIKE TO S G ! I8 - 46 HS I 40,88 NS |
| I PLANE I MAX | 81 - 10& DEG. I 97.70 DREG. z
i ____________________________________________________
| ROTATION | TINE 1 72 ~ B2 MS I 75.88 M8 |
| MOMENT ABOUT I MIN  1-80,0/-52,9 NH | =70.,49 NN |
| QCCIFITAL e oo e e e e e e e e e e
| CONDYLE | TINE | 65 - 79 HS I 71.25 MS 1
IROTATION ANGLE~TINKE CURVE | ! |
IDECAY TIME TO ZERO | 147 - 174 M5 1 154,75 MN© |
INEGATIVE MOMENT-TIME CURVE | | ' |
IDECAY TIME TO ZERO | 120 - 142 MS | 139,38 M8 1

TEST MEETS SPECIFICATIONS

TECHNICIAN_. L.

C-51 921124
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TRANSFORTATION RESEARCH CENTER OF ORID
THORAX IMFPACT TEST

HYRRID III 13-NOV-22

TRC 142C12TH1 S72E SN142 H.8.THORAX CaAL12

- s B® o W W B B W MRS G e e e =i S (064 WS M Map s Gmb Gt s G0 SS Eme SmE GP SN SIS WO Gt SN SO MBS SE B Wb WU B LR SO (S S (oal SR PGS FOED GG Geab A WG Gt G WS S WAS Ge B0 T W40 Sb eb e wbe mes

| HIGH SFEED TEST I

TEST FPARAMETER I  SFECIFICATION I TEST RESULTS
i | ] |
I TEMFERATURE | 20,6~-22.2 DEG. T | 21.1 IEG, C i
! ! f !
IRELATIVE HUMIRITY ! 104 - 70x | 51.0 X% |
1 ! ! |
{PENDULUM VELOCITY I 6,392 - 6.83 K/SEC | &.68 M/SEC I
! ] ! !
IMAXIMUM DEFLECTION I 63,5 ~ 72.6 MH i 70,3 MM !
{ | I ]
iMAXIMUM RESISTIVE FORCE i 51599 — U894 N i 5508+ N !
i | ! |
FINTERNAL HYSTERESIS | &9% - BOZ ! 70.7% i

TEST MEETS SPELIFICATIONS
TECHNICIAN. JLLA%2 j __ ;; ______ i ____________
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TRANSFORTATION RESEARCH CENYER OF 0OHIO

KNEE IMPACT TEST

HYBRID III . 12-NOY-92
RIGHT KNEE
TRC 142C12RK1 572E SN142 RIGHT KNEE CAL 12
l 1 | i
| TEST FARAMETER | SPECIFICATION | TEST RESULTS |
| | J |
I TEMFERATURE | 20.6-22.2 DEG, C |  21.1 DEG., C I
| i | |
IRELATIVE HUMIDITY | 107 - 70% I 51,0 % |
i | ! i
IFRORE VELOCITY | 2,07 - 2,13 M/SEC | 2,09 M/SEC i
! | | 1
IFEAK KNEE IMFACT FORCE | 4714-5783 N | 5393.1 N i
IFRORE WEIGHT | 5.0 KG ! !

TSR S0 S R s e o e e e o 0 G et S ot e A e e et G e o St an e S e e Aeam e b S e o v = - - " 4o 2 o et 20 - . e oo oo e o mit b

TEST MEETS SPECIFICATIONS |
TECHNICIQN__,4;§§£;mlé;;;t::§%§:tt ______
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TRANSPORTATION RESEARCH CENTER OF OHIO u

KNEE IMPACT TEST

HYBREID III 12-NOV-92
LEFT KNEE
TRC 142C12LK1% G72E SN142 LEFT KNEE CAL 12
I 1 ! !
I TEST PARAMETER | SPECIFICATION [ TEBT RESULTS !
| | ! !
| TEMFERATURE | 20.,6-22.2 DEG, € | 21,1 REG., C }
! ! { !
IRELATIVE HUMIDITY } 104 - 7CZ ] 1.0 % |
| 1 i |
{PRORE VELOCITY i 2.07 - 2.13 M/SEC | 2.08 M/SEC f
{ | | |
|PEAK KNEE IMFACT FORCE i 4714-3783 N I S011.5 N ]
IFRORE WEIGHT i 5+.¢ KRG ! : !

- ot —— T T v b o v Wttt vt s Mms v Ee S S s TS Sme MW MO v e e M G e e A ee e te M e e el Gml I G S TR M s S Wed S e S e St G e Gee e Bee

TEST MEETS SFECIFICATIONS

TECHNICIAN/JA__% _________
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APPENDIX D

MISCELLANEOUS TEST INFORMATION
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ACCELEROMETERS :

POTENTIOMETERS:

LOAD CELLS:

NECK LOAD CELLS:

TIBIA LOAD CELLS:

SIGN CONVENTION

NHTSA DATA TAPE REFERENCE GUIDE

FORWARD

LEFTWARD

UPWARD

+CHEST LONGITUDINAL DEFLECTION: OUTWARD

+CHEST LATERAL DEFLECTION: ' LEFTWARD
+SEAT BELT DISPLACEMENT: OUTWARD
+SEAT BELT EXTENSION: ELONGATION

+KNEE SLIDER DISPLACEMENT:

AND TIBIA INCREASED
(IN RELATION TO A

SEATED DUMMY)

+FEMUR FORCE: TENSION

+SEAT BELT FORCE: TENSION

+BARRIER FORCE: TENSION

+X FORCE: HEAD 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

+2Z MOMENT: CHIN ROTATING TOWARD LEFT SHOULDER
+X FORCE: TENSION

+Y FORCE: TENSION

+2 FORCE: TENSION

+X MOMENT: BOTTOM OF TIBIA MOVING LEFTWARD

+Y MOMENT: BOTTOM OF TIBIA MOVING REARWARD

D-5 921124

DISTANCE BETWEEN FEMUR

- T S I aN EE B N NN =




[ AR

PY s e P

FREQUENCY RESPONSE CLASSES

IXPICAL 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 »
Accelerations
Forces
¥oments

Femur/Knee/Tibia/Ankle
-Forces
Moments
Displacements

Sled Accelerations
Steering Column Loads

Headform Accelerations

SAE J211 OCT88

D-6

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

921124
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Seats & Safety Belts

Section

Here you'll find information about the seats in your vehicle and how to use
your safety beits properly. You can also learn about some things you should
not do with safety belts.

Seats and Seat CONMIOIS .........covmurmmmrinrmiensssinessesesssniesssssssssmsesessmsesseessssssssares 1-2
Head Restrainis
Safety Belts: They're FOI EVEIYONE .........c.coevrvverrreeesnnimsssssssosssssesssnesessensans 1-10
Why Safety Belts WOK......cuiecurermmeessiessssnmmssermmmsascssersssssmessssssensssssestssssnsens 1-1
Questions Many People Ask About Safety Belts ............ooooceormveovoerrssosmce 1-14
How To Wear Safety Bells PIOPEMY .....cvvecererererivesnivvennssissennsssssessssesessessseses 1-16
AGUIS weiovvriiaesirisesisesctsiesstecsneser e resssassassssssssssnsssassessssiossssssssssassssssmassssnsssseseseses 1-16
DIVEE POSIION. eutevevvermaererererssmeensennassesessenssssssasssssss e cssssesesesessesssersesseenms e 1-16
LAP-ShOUBT BEI.......c..ucvrernreresinrresmaserssssenssrsssoressesssssssseessssessens seassssnnsseses 117
Safety Belt Use DUIING Pregnancy ......orvurrsisssssessssemsesnesserssssessns 1-22
Right Front Passenger POSIION......cccoov...ercveeueeresesectosveensesesess s esseeeneen -

Center Passenger Position .....
Lap Belt...oevececerrmerreannnsnrians

Rear Seat Passenger Positions .....
Children ... coverereersrerneesenseriveerase e

Smaller Children and BabiBS.......ueeimeriersnsesserseressesmnerssessssssssasssmessens -

Child RESIAINS.vuvvrrvvvvecesvesneseessssssssssssescssssssereesesssessessreseessessos s .

Larger ChIlIEN ... eeveieereereetiseiresese s esssssississese sttt eecomseeessemnesseeesseessarenes -
Safety Belt EXCENUET ..o ettt eeeesseeeeesseneseesessssosesassses -
Checking Your Restraint SYSIEMS. ... vuereriemmmmiinsisiosmsisieessssosenss s ssssesesessnoses -
Replacing Safety Belts After & Crash ... rssesessenns 1-43
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Seals & Safety Belts

When you secure a child restraint in a center seating position, you'll be using
the lap belt. But don't use the rear center seat, unless the base of the child
restraint is small enough to let you reach the buckle and latch plate easily.
See the earlier part about the top strap if the child restraint has one.

1. Make the belt as long as possible by tilting the latch plate and pulling it
along the belt.

Four-Door Front

Four-Door Rear

e
Z .....
[en] AN183080 AM163010
2. Put the restraint on the seat. Follow the instructions for the child
restraint.
3. Secure the child in the child restraint as the instructions say.
4. Run the vehicle’s safsty belt through or around the restraint. The child
restraint instructions will show you how.
0
[ ]
(=Y
—
I
£~
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Four-Door Front

Four-Door Rear

>z$wr2 >§amo:,3
5. Buckle the belt. Make sure the release button faces upward or outward,

so you'll be able to unbuckle it quickly if you ever need to.

. To tighten the belt, pull its free end while you push down on the child
restraint.

7. Push and pull the child restraint in different directions to be sure it is
secure. If the child restraint isn't secure, tum the latch plate over and
buckle it again. Then see if it is secure. If it isnt, secure the restraint in
a different place in the vehicle and contact the child restraint maker for
their advice.

To remove the child restraint, just unbuckle the vehicle’s safety beft. It will be
ready to work for an adult or larger child passenger.

»
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Seats & Safety Bells

2. Secure the child in the child restraint as the instructions say.

3. Pull out the vehicle's safety belt and run the lap part through or around
the restraint. The child restraint instructions will show you how. See if
the shoulder belt would go in.front of the child's face or neck. If so, put
it behind the child restraint.

4. Buckle the belt. Make sure the release button faces upward and
outward, so you'll be able to unbuckle it quickly if you ever need to.

AN1600S4 AN160137

5. Press the “cinch” button on the retractor cover to set the lock.

6. To tighten the belt, feed the shoulder belt back into the retractor while
you push down on the child restraint.

HTT126

1-34

AN160055
7. Push and pull the child restraint in different directions to be sure it is
secure.

To remove the child restraint, just unbuckle the vehicle’s safety beit and let it
go back all the way. The safety belt will move freely again and be ready to
work for an adult or larger child passenger.

Securing a Child Restraint in a Center Seat Position
(Four-Door Models - Except 60/40 Split-Bench Seat)

e e TR AN b £ T e T SO R B R p i

A e SRR S I E R R T N R L)

Don't use child restraints in the center position of a 60/40 bench seat.
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