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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 Dodge Stealth 3-door hatchback, NHTSA No.
MP0305, at an impact speed in excess of the current 48 kph (30 mph) FMVSS

208 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 nine (9) accelerometers to
measure longitudinal 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) 1linear
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 50th percentile adult male
anthropomorphic test devices (dummies). The dummies were positiconed 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 IPll of the Laboratory Indicant

Test Procedure.

1-3 921216



vE

2y

Ed

The c¢rash event was recorded by one (1) real-time panning motion
picture camera and fourteen (14) high-gspeed 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. 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 1load cell barrier test was conducted at TRC on December

16, 1992.

The test vehicle, a 1993 Dodge Stealth 3-door hatchback, NHTSA No.
MP030S, was equipped with a 3.0 1liter transverse engine, automatic
transmission, power steering, and power brakes. The vehicle‘s test weight
was 1654 KG. The vehicle’s impact speed was 56.2 kph. The vehicle

sustained 616 mm of static crush during the impact.

The driver‘’s head injury criteria (HIC) was 273. The driver‘’s chest
maximum resultant acceleration with three (3) milliseconds minimum duration
was 46.1 g. The driver‘s chest maximum deflection was 35 mm. The driver’s
left and right femur maximum axial forces were 4691 N and 5403 N,

respectively (See DATA ACQUISITION EXPLANATIONS).

The passenger‘s HIC was 985. The passenger’s chest maximum resultant
acceleration with three (3) milliseconds minimum duration was 40.5 g. The
passenger‘s chest maximum deflection was 49 nmm. The passenger‘s left and

right femur maximum axial forces were 83910 N and 5590 N, respectively.
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DATA ACQUISITION EXPLANATIONS

The driver’s left femur force lcad cell, LFMFl, recorded a questionable

data spike at 112 milliseconds.

The driver’s right femur force load cell, RFMFl, recorded questionable

data spikes at 16, 24, 25, 36, and 44 milliseconds.

The driver’s shoulder belt spoolout potentiometer, SHBD1l, data was lost
due to the driver dummy’s data cable moving the potentiometer string,

causing the potentiometer to indicate additional motion.
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TABLE 1 CRASH TEST SUMMARY

NHTSA NO.: MPO0305 TEST TYPE: Frontal Load Cell Barrier

TEST DATE: 12/16/92 TEST TIME: 1410 AMBIENT TEMP.: 23° C
VEHICLE YEAR/MAKE/MODEL/BODY STYLE: 1993/Dodge/Stealth/3-door hatchback
VEHICLE TEST WEIGHT (KG): 1654

IMPACT ANGLE (DEG)*: O

IMPACT VELOCITY (KPH)**: PRIMARY = 56.2 SECONDARY = 56.0
MAXIMUM STATIC CRUSH (MM): 616

AVERAGE REBOUND (MM): 316

DUMMIES: Driver #142 Passenger #192
TYPE: Part 572 E Part 572 E
LOCATION: Left front Right front
RESTRARINT: Driver‘s airbag 3-point unibelt

& 3-point unibelt
NUMBER OF DATA CHANNELS: 83

NUMBER OF CAMERAS: HIGH-SPEED 14 REAL-TIME 2

’— - - _ - - ’—)

*With respect to tow track centerline.
**Speed trap measurement (* .08 kph accuracy)
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TABLE 2 TEST VEHICLE INFORMATION

VEHICLE MANUFACTURER:

Mitsubishi Motors Corporation

MAKE /MODEL: Dodge/Stealth VIN: JB3BM44H8PY009708
BODY STYLE: 3-door hatchback MODEL YEAR: 1993
NHTSA NO.: MPO305 COLOR: White
ENGINE DATA: TYPE: transverse CYLINDERS: 6 DISPLACEMENT: 3.0 liter
TRANSMISSION DATA: _4 SPEED, MANUAL, _X AUTOMATIC, _X FWD, RWD, _X 4WD
DATE VEHICLE RECEIVED: 11/18/92 ODOMETER READING: 191.0
DEALER‘S NAME AND ADDRESS: Spitzer Motor City Inc.

13001 Brookpark Road

Cleveland, OH 44142
ACCESSORIES:
POWER STEERING No AUTOMATIC TRANSMISSION Yes
POWER BRAKES Yes AUTOMATIC SPEED CONTROL Yes
POWER SEATS No TILTING STEERING WHEEL Yes
POWER WINDOWS Yes TELESCOPING STEERING WHEEL No
TINTED GLASS Yes AIR CONDITIONING Yes
RADIO Yes ANTI-SKID BRAKE No
CLOCK Yes REAR WINDOW DEFROSTER Yes
OTHER Customer preferred

group (22B)

REMARKS :

1. IS THE VEHICLE STOCK THROUGHOUT?

Yes

2. DOES VEHICLE SHOW EVIDENCE OF PRIOR ACCIDENT HISTORY? No

3. DOES VEHICLE SHOW ANY SIGNIFICANT

4. CONDITION OF THE FRONT/REAR BUMPER AND FRAME:

CORROSION? No
Good

CERTIFICATION DATA FROM VEHICLE’S LABEL:

VEHICLE MANUFACTURED BY: Mitsubishi
DATE OF MANUFACTURE: 08/92 VIN:
GVWR: 1840 KG

GAWR: FRONT: 1100 KG, REAR: 850

Motors Corporation

JB3BM44H8PY009708

KG

921216
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TABLE 2 TEST VEHICLE INFORMATION CONT'’D

TIRES ON VEHICLE (MFR., LINE, SIZE): Goodyear, Eagle +4, P205/65R15

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

SPARE TIRE (MFR., LINE, SIZE): T125/90D16

TYPE OF SEATS: FRONT: Bucket
REAR: Bench

TYPE OF FRONT SEAT BACKS: Manually-adjustable
MAXIMUM WIDTH: 1840 MM
WHEELBASE: 2464 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: P205/65R15

RECOMMENDED COLD TIRE PRESSURE: FRONT: 200 kPa; REAR: 180 kPa
DESIGNATED SEATING CAPACITY: _2 FRONT _2 REAR 4 TOTAL
VEHICLE CARPACITY WEIGHT: _300_KG LUGGAGE WEIGHT: _28 KG

TEST VEHICLE ATTITUDE (ALL MEASUREMENTS ARE IN MILLIMETERS):

DELIVERED ATTITUDE: LF 730; RF 737; LR 737; RR 737

PRE-TEST ATTITUDE: LF 724; RF 734; LR 713; RR 725

POST-TEST ATTITUDE: LF 810; RF 832; LR 679; RR 703
2-6
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TABLE 2 TEST VEHICLE INFORMATION CONT'D

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

RIGHT FRONT 441 XG RIGHT REAR 296 KG
LEFT FRONT 448 KG LEFT REAR 298 KG
TOTAL FRONT WEIGHT 889 KG (59.9% OF TOTAL VEHICLE WEIGHT)
TOTAL REAR WEIGHT 594 KG (40.1% OF TOTAL VEHICLE WEIGHT)

TOTAL DELIVERED WEIGHT 1483 KG

CALCULATION OF TEST VEHICLE’S TARGET TEST WEIGHT:

RCLW = RATED CARGO AND LUGGAGE WEIGHT*

UDW = UNLOADED DELIVERED WEIGHT (1483 KG)

VCW = VEHICLE CAPACITY WEIGHT (300 KG)

DSC = DESIGNATED SEATING CAPACITY (4)

RCLW*= VCW - 68 (DSC) = 300 - 68 (4) = 28 KG

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

TARGET TEST WEIGHT

1483 + 28 + 152

TARGET TEST WEIGHT

1663 KG

WEIGHT OF TEST VEHICLE WITH REQUIRED DUMMIES AND 35 KG OF CARGO WEIGHT:

RIGHT FRONT 467 KG RIGHT REAR 352 KG

LEFT FRONT 481 KG LEFT REAR 354 KG

TOTAL FRONT WEIGHT 948 KG (57.3% OF TOTAL VEHICLE WEIGHT)
TOTAL REAR WEIGHT 706 KG (42.7% OF TOTAL VEHICLE WEIGHT)
TOTAL TEST WEIGHT 1654 KG (0.5 KG UNDER TARGET TEST WEIGHT)

WEIGHT OF BALLAST SECURED IN VEHICLE: O

COMPONENTS REMOVED TO MEET TARGET TEST WEIGHT: Tail lights, rear bumper
facia, onboard cameras

CG = 1052 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: 921216 NHTSA NO.: MPO30S
TEST DATE: 12/16/92 TEST TIME: 1410
TEST TYPE: Frontal load cell barrier IMPACT ANGLE: O°
“ AMBIENT TEMPERATURE AT IMPACT AREA: 23°¢ C
TEMPERATURE IN OCCUPANT COMPARTMENT: 22° C
IMPACT VELOCITY: PRIMARY = 56.2 KPH SECONDARY = 56.2 KPH

(SPECIFIED RANGE = 55.5 TO 57.1 KPH)
DISTANCE FROM VEHICLE TO BARRIER: ENTERING VELOCITY TRAP = 660 MM
EXITING VELOCITY TRAP = 51 MM

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

OVERALL LENGTH OF TEST VEHICLE: PRE-TEST: L 4385; C 4530; R 4410
POST-TEST: L 3870; C 3980; R 3880
TOTAL CRUSH: L 525; ¢ 550; R 530

AVERAGE CRUSH: 535

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

DISTANCE FROM TEST VEHICLE TO BARRIER: L 360; C 257; R 331; AVG. 316

2-8 | 921216
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TABLE 4 FUEL SYSTEM DATA

MAKE /MODEL: Dodge/Stealth
NHTSA NO.: MPO305

FUEL SYSTEM CAPACITY: 75.0 LITERS (FROM OWNER'’S MANUAL)

USABLE CAPACITY: 74.9 LITERS (FURNISHED BY COTR)

TEST VOLUME RANGE: 68.9 LITERS TO 70.4 LITERS (92-94% OF USABLE)
ACTUAL TEST VOLUME: 70.0 LITERS (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 right side. The fuel

lines run along the right 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 l 921218
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FIGURE 1 IMPACT VELOCITY MEASUREMENT SYSTEM
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The final vane clears emitter/receiver 51 millimeters before impact.

The vanes have 305 millimeter spacing.
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FIGURE 2 ACCIDENT INVESTIGATION DIVISION DATA

FOR 56 KPH

(35 MPH) FRONTAL BARRIER IMPACT"

VEHICLE MARKE/MODEL/BODY STYLE:

VEHICLE NHTSA NO.:

MODEL YEAR: 1983

MP0O305 ; VIN:

Dodge/Stealth/3-door hatchback

I3

14

VEHICLE SIZE CATEGORY:

VEHICLE WHEELBASE:

MAXIMUM WIDTH:

FRONT OVERHANG:

COLLISION DEFORMATION
CLASSIFICATION (CDC) CODE:

CRUSH DEPTH
MEASUREMENTS:

MIDPOINT OF DAMAGE:

LENGTH OF DAMAGED
REGION:

JB3BM44HEPY0039708

TEST WEIGHT:

8]

)

Subcompact
2464 MM
1840 MM
1026 MM

12FDEW3

Ccl = 525 MM
Cc2 = 6186 MM
C3 = 565 MM
C4 = 540 MM
Ccs = 528 MM
Ccé6 = 530 MM

VEHICLE CENTERLINE
D = (LONGITUDINAL)
L = 1320 MM

2-11

BUILD DATE: 08/92 ; TEST DATE: 12/16/92

1654 KG

,
Y

e L2 et | j2
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FIGURE 3

VEHICLE ACCELEROMETER PLACEMENT

BE (2> + VERTICAL

N e  — — —— — —— —— . —— —— o — ——

(X> + LONGITUDINAL

SIDE VIEW

BOTTOM VIEW

2-12 921216
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VEHICLE ACCELEROMETER LOCATIONS AND DATA SUMMARY

TABLE 5

TEST NUMBER 9221216

i
1
1
1

POSITIVE NEGATIVE
DIRECTIDN DIRECTIO

LOCATION X Y MAX & MSEC MAX G MSEC
LEFT REAR SEAT 2780 4790 as2
CROSSMEMBER

LONGITUDINAL 3.4 123.8 37.8 bB.[
RIGHT REAR SEAT 2778 -470 349
CROSSMEMBER

LONGITUDINAL 3.2 131.5 34 4 69..
ENGINE TOP 670 20 761

LONGITUDINAL 14.8B 52. 4 98.3 39.._
ENGINE BOTTOM 915 342 266

LONGITUDINAL 45. 3 40. 4 145.9 33.‘-
RIGHT BRAKE CALIPER 930 ~-&87 244

LONGITUDINAL S59.5 67.4 131.0 43.i
LEFT BRAKE CALIPER 725 689 254

LONGITUDINAL 67.1 67.3 ?1.5 53. 4
INSTRUMENT PANEL 1775 -15 913 l
CENTER

LONGITUDINAL 13. 0 25.8 50.0 58.'_
LEFT REAR SEAT 2780 505 ase
CROSSMEMBER REDUNDANT

LONGITUDINAL 12.2 134.5 37.9 éB.l
RIGHT REAR SEAT 2778 ~-515 349 T
CROSSMEMBER REDUNDANT

LONGITUDINAL 3.9 120.8 35.0 &9

ALL MEASUREMENTS OF ACCELERDOMETER LOCATIONS ARE IN MILLIMETERS.

LOCATIONS ARE MEASURED REARWARD FROM THE FRONT BUMPER.

REFERENCE: X: + FORWARD ACCELERATION

Y: + LEFT FROM VEHICLE CENTERLINE
Z: + UP FROM GROUND LEVEL

2-13
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TABLE 6 POST-IMPACT DUMMY/VEHICLE DATA

VISIBLE DUMMY CONTACT POINTS:

DRIVER #142

PASSENGER #192

Chest
HEAD Airbag and both knees
CHEST Airbaaq None
ABDOMEN None None
LEFT KNEE Instrument panel Instrument panel
RIGHT KNEE Instrument panel Instrument panel

DOOR OPENING:

LEFT RIGHT
FRONT Easy Easy
REAR NA NA
SEAT MOVEMENT:
SEAT BACK FAILURE SEAT SHIFT
FRONT None None
REAR NA NA

GLAZING DAMAGE:

Both lower corner areas of the

windshield were

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 /Dodge/Stealth/3-dooxr hatchback

VEH. NHTSA NO.: __MPO305 ; TEST DATE: __12/16/92
DRIVER PASSENGER
MAXIMUM ACCELERATIONS (G): DUMMY #142 DUMMY #192
HEAD X-AXIS -45.8 -81.8
HEAD Y-AXIS 9.9 -22.3
HEAD Z-AXIS 20.0 -63.6
HEAD RESULTANT 46.6 89.8
CHEST X-AXIS -46.0 -41.2
CHEST Y-AXIS -6.8 7.5
CHEST 2-AXIS 22.2 -18.7
CHEST RESULTANT* 45.1 40.5
CHEST RESULTANT TIME INTERVAL (SEC.)* .003 .003
HEAD INJURY CRITERIA (HIC) VALUES:
HIC** 273 985
HIC STARTING TIME (SEC.) .050 .068
HIC ENDING TIME (SEC.) .086 .104
AVG. HEAD RESULTANT ACCEL. DURING
HIC TIME INTERVAL (G) 35.6 59.4
MAXIMUM CHEST DEFLECTIONS (MM):
CHEST X-AXIS 35 49
MAXIMUM CHEST DEFLECTION TIME (SEC.) .076 .091
MAXIMUM COMPRESSIVE FEMUR FORCES (N):
LEFT FEMUR 46917 8910
RIGHT FEMUR 5403Y 5590
MAXIMUM SEAT BELT FORCES (N):
LAP BELT 1601 2462
SHOULDER BELT 4619 8215

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

(HEAD ACCELERATIONS LISTED MUST BE DURING HIC TIME
*0.003 SEC. MINIMUM DURATION.
**THE MAXIMUM HIC TIME INTERVAL IS 36 MILLISECONDS.
Y see DATA ACQUISITION EXPLANATIONS

2-15
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VEHICLE YR./MAKE/MODEL/BODY STYLE:

VEHICLE NHTSA NO.:

TABLE 8 HYBRID III NECK DATA SUMMARY

1993 /Dodge/Stealth/3-door hatchback

MPO305 :

MAXIMUM VALUES:

NECK X-AXIS FORCE (N)

NECK Y-AXIS FORCE (N}

NECK Z-AXIS FORCE (N)

NECK MOMENT ABOUT X AXIS (N-M)

NECK MOMENT ABOUT Y AXIS (N-M)

NECK MOMENT ABOUT Z AXIS (N-M)

TEST DATE:

DRIVER

DUMMY #142

-435

196

1669

10

23

12/16/92

PASSENGER
DUMMY #192

1694

=313

2793

17

112

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 head and chest were
restrained by the driver’'s airbag 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 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 impacting the dummy’'s chest and both knees as the dummy 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 dummy came to rest in the right front passenger‘s seat

restrained by the three-point unibelt.

2-17 921216
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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 CONTINUOCUS WEBBING SYSTEMS. 104 103
SHOULDER BELT LENGTH AS MEASURED
ON PART 572 DUMMY. 1150 1011
LAP BELT LENGTH AS MEASURED ON
PART 572 DUMMY. 885 850
SHOULDER BELT SPOOL—OFF LENGTH:
AS DETERMINED BY FILM ANALYSIS NA* NA*
AS DETERMINED MECHANICALLY 63 45
AS DETERMINED ELECTRONICALLY NaY 139
BELT STRETCH LENGTH (MM/M):
AS MEASURED MECHANICALLY 0 0
AS MEASURED ELECTRONICALLY
RETRACTOR LOCK-UP TIME (MS):
AS DETERMINED BY SHOULDER
BELT SPOOL-OFF NA* NA*

ALL MEASUREMENTS ARE IN MILLIMETERS UNLESS OTHERWISE NOTED.

*The onboard cameras were removed to achieve the test weight.

Y see DATA ACQUISITION EXPLANATIONS

2-18
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TABLE 10

LOAD CELL BARRIER DATA SUMMARY

LOCATION

TEST NUMBER 921216

POBITIVE
DIRECTION

KN

MSEC

NEGATIVE
DIRECTION
KN MSEC

TOTAL GRQUP 1

2. 3.0 117. 4 28. 0
TOTAL GRQUP 2

1. 137.8 277.7 35. 1
TOTAL GROUP 3

1. 5.1 58.2 13. 6
TOTAL GROUP 4

1. 3.3 51.95 S50. &
TOTAL GROUP S

2, 303. 4 52.0 81.5
TOTAL GROUP 6

1. 251.0 41. 6 80. 1
TOTAL LOAD CELL FORCE

4, 304. 0 523. 2 33. 9
TENSION IS POSITIVE
COMPRESSION IS NEGATIVE

2-20 921216



SECTION 3.0

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

DRIVER PASSENGER
DESIGNATION TYPE OF MEASUREMENT (SERIAL #142) (SERIAL #192)
Wa° WINDSHIELD ANGLE 22° NA
SWA® STEERING WHEEL ANGLE 75° NA
SCA° STEERING COLUMN ANGLE 17° NA
SA° SEAT BACK ANGLE 21° 21°
HZ HEAD TO ROOF 106 o134
HH HEAD TO HEADER 214 247
HW HEAD TO WINDSHIELD 430 500
HR HERD TO SIDE HEADER 178 184
NR NOSE TO RIM 337 NA
NA NOSE TO RIM ANGLE 12° NA
cp CHEST TO DASH 478 670
cs STEERING WHEEL TO CHEST 289 NA
RA RIM TO ABDOMEN 199 NA
KDL LEFT KNEE TO DASH 163 200
KDR RIGHT KNEE TO DASH 192 179
KDA OUTBORRD KNEE TO DASH ANGLE 33° 37°
PA° PELVIC ANGLE 20° 24°
TA® TIBIAL ANGLE 25° 24°
KK KNEE TO KNEE 287 280
ST* STRIKER TO HEAD 575 529
STRIKER TO HEAD ANGLE -40° -50°
SK* STRIKER TO KNEE 863 837
STRIKER TO KNEE ANGLE 8° 10°
SH* STRIKER TO H-POINT 532 475
STRIKER TO H-POINT ANGLE 23° 31°
SHY STRIKER TO H-POINT (Y DIR.) 230 215
HS HEAD TO SIDE WINDOW 300 267
HD H-POINT TO DOOR 134 135
AD ARM TO DOOR ) 95 104

THE SEAT BACK ANGLE (SA°) IS MEASURED%RELATIVE TO VERTICAL, ALL OTHER ANGLES
ARE MEASURED RELATIVE TO HORIZONTAL.
*A negative angle indicates the measurement point was located above the
striker.
ALL DISTANCE MEASUREMENTS ARE IN MILLIMETERS.
3-3 921216
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FIGURE 6 SEAT BELT POSITIONING DATA

—>
DUMMY 'S CENTERLINE
\ > D

MALE BLADE

BUCKLE ASSEMBLY

INBOARD ANCHORAGE

/ 7//// (

'D' RING

SHOULDER BELT PORTION

LAP BELT PORTION

3 MILLIMETERS THICK

REEL

ALUMINUM PLATE

RETRACTOR

OUTBOARD ANCHORAGE

DRIVER PASSENGER
DUMMY DUMMY
A - TOP SURFACE OF ALUMINUM PLATE TO BELT UPPER EDGE 364 370
- TOP SURFACE OF ALUMINUM PLATE TO BELT LOWER EDGE 275 266
C - DUMMY CENTERLINE TO OUTER EDGE OF BELT
AT CHEST FLESH TOP 65 78
D - DUMMY CENTERLINE TO INNER EDGE OF BELT
AT CHEST FLESH TOP 10 20
LAPBELT TENSION (N) 18 18
SHOULDER BELT TENSION (N) 18 18
ALL DISTANCE MEASUREMENTS ARE IN MILLIMETERS.
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FIGURE 8

VEHICLE TRARGET LOCATIONS

625

630

- CEMTER OF
REAR TARGET

ToU=EcE
| ti‘:fr'ﬂim

a-i‘«-— 220

B W
-.'

—
o) U\J

S
-238 ! L. 760
} 1751 e 522 780 1477
ALL MEASUREMENTS ARE IN MILLIMFTERS.
3-8 ‘ 921216



FIGURE 9
PRE-TEST AND PQST-TEST MEASUREMENT POINTS

a,

Length of
Engine Block

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

X19,20 (Right/Left Side)

Ctr. of
Strg. 8
Column ——m»
. ’,ar'

X1
To 'A' Post

Reference

To Bottom Of g; gznter
'A' Post (Right/ B eir
Left Side) P

X16 o~

To Strg. Column

To Firewall (Right/Left Side)
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APPENDIX C

DUMMY CERTIFICATION DATA

=

c-1 921216




PRE-TEST CERTIFICATION DATA

DRIVER DUMMY S/N: 142

c-2 | 921216




TRANSPORTATION RESEARCH CENTER OF DOHIO
HYBRID III EXTERNAL DIMENSIONS

HUMANDID 142 12-NOV-92
TRC 142C12ED1 572E SN142 EXT. DIMENSION CAL12
: TEST PARAMETER (DIMEN. )1 SPECIFICATION ! TEST RESULTS!
{ TEMPERATURE O - T l20.60DEe C 1
IRELATIVE HUMIDITY ! ! 59.0% i
ILOCATION FOR CHEST CIRCUMFERENCE (AA)1 429- 434 MM |  432. MM !
{LOCATION FOR WAIST CIRCUMFERENCE (BB)! 226~ 231 MM | 229, MM |
! CHEST CIRCUMFERENCE (V) 1 970-1001 MM | 983. MM !
IWAIST CIRCUMFERENCE (Z) | B36- B&G MM ! BA6. MM !
ICHEST DEPTH (0) § 213-229 MM | 218 MM |
{H-POINT HEIGHT (C) 1 B4~ B MM - |  B&6 MM |
H-POINT FROM SEATBACK (D) ! 135- 140 MM | 137. MM !
ISKULL CAP TO BACKLINE (HY ! 41— 46 MM | 43 MM !
{TOTAL SITTING HEIGHT (A) ! B879- 889 MM | 8B4 MM !
ITHIGH CLEARANCE (F) | 140~ 155 MM 1 145 MM !
{BUTTOCK KNEE LENGTH  (K) 1 579- 605 MM 1 597. MM !
IBUTTOCK POPLITEAL LENGTH (N) 1 452- 478 MM | 475 MM |
{POPLITEAL HEIGHT (L) ! 429- 455 MM | 452, MM i
IKNEE PIVOT HEIGHT (M) | 485- 500 MM |  4%0. MM |
{FOOT LENGTH (P) | 252- 267 MM | 257. MM !
{FOOT BREADTH (W) ! 91— 107 MM 97 MM !
{SHOULDER PIVOT FROM BACKLINE (E) ! ©4- 94 MM ! 86 MM |
! SHOULDER BREADTH (V) | 422- 437 MM ! 427. MM |
| SHOULDER PIVOT HEIGHT (B) ! 506 521 MM !  S511. MM !
{ELBOW REST HEIGHT () 1 191- 241 MM 1 211 MM
| SHOULDER-ELBOW LENGTH (1) ! 330- 345 MMt 345 MM !
{BACK OF ELBOW TO WRIST PIVOT (6) | 290- 305 MM ! 292 MM !

TEST MEETS SPECIFICATIONS

TECHNICIAN 222;&52 ,Eﬁz»«—?fL__

c-3 921216




TRANSFORTATION RESEARCH CENTER 0OF QHIO
HEAD' TROQF TEST

HYRRID III¥ 13-NOV-92

TRC 142C012HNY S72E SN142 HEAR DROF CAL 12

| ! b !
1 TEST PARAMETER I BFECIFICATION I TEST RESULTS i
! ! | }
I TEMFERATURE | 20,6-22.2 DEG. C | 21.1 DEG., C ]
] ] t !
IRELATIVE HUHMIDITY i 16% -~ 70% ! 1.0 % !
| f i !
IFEAR RESULTANT ACCELERATION! 225 - 278 @ I 264,51 G 1
i f f 1
IFEAK LATERAL ACCELERATION | 158 6 MAX ] G9.36 G !
| | i !
118 ACCELERATION CURVE ! ! !
TUNIMODRAL Y i YES { YES !

o et 900 T @S e G Gaas e B e W SN e e WS b S B S WIS it N e et G0 NS s e B A M e S R e S B e e R FE N 4 e e e e i e EE e B B B s o e o e m = A S . s

c-4 921216
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P - . B A . . . . - T
.. - B Tt o : 3 ' . . . X -

TRANSPORTAYION RESEARCH CENTER OF OHIO

NECK FLEXIOQN TEST

HYRRID IXI 13-NOV-22

& AXIS NECK TRANSRUCER

TRC 142C12NF1 972E SN142 NECK FLEXION CalLi2

©)

! TEST FARAMETER |  SPECIFICATION | TEST RESULTS !
! | | |
I TEMPERATURE | 20,6-22,2 DEG, € |  21.1 DEG, C |
| l ! l
IRELATIVE HUMIBITY l 10% - 70% | 51,0 % l
; | | i
| IMPACT VELDCITY | .89 - 7,13 M/SEC | 7.03 M/SEC |
! [ 10 MS | 22,50 - 27,50 6 | 23,39 6 |
IOFENDULUB e e e e e e e e e e
| ! 20 MS | 17,60 - 22,60 B | 21,24 G !
| DECELERATION = meemmmmmm oo e m oo o o o e e e
| | 30 M5 | 12,50 - 18,50 G | 17,04 G !
| i r |
[MAX FENDULUN & AROVE X0 MS | 29 G MAX | 17.02 6 [
INECELERATION-TIME CURVE ! , ! !
IRECAY TIME TO S G ! 34 - 42 M8 | 38,13 MS |
! D FLANE | MAX | &4 - 78 DEG, | 74,35 DEG, |
l ————————————————————————————————————————————————————————————
!  ROTATION | TIME | 57 - &4 HS | 61.50 M8 |
| MOMENT AROUT | MAX 1 B88.2 - 108.5 NM | 92,8& NM !
| OCCIFITAL  mmmmmmmmmm e oo e
| CONDYLE | TIME | 47 - 5B MS I 50,32 MS |
IROTATION ANGLE-TIME CURVE | I |
{RECAY TIME TQ ZERD | 113 - 128 MS | 117,00 MS t
IFOSITIVE MOMENT-TIME CURVE | | - !
{DECAY TIME TO ZEROD : 97 - 107 MS | 106,50 MS |
TEST MEETS SFECIFICATIONS

TECHNICIAN. a0 Jmom % o

c-9 921216
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1

i

TRANSFORTATION RESEARCH CENTER OF OHIO

NECK EXTENGSION TEST

>

. HYRBRID III 13-NQV-22

3

"4 AXIS NECK TRANSDUCER

TRC 142C12NE1 572E SN142 NECK EXT. CAL12
i ] | !
| TEST FARAMETER | SPECIFICATION | TEST RESULTS !
| l l i
| TEMPERATURE | 20,6-22,2 DEG. C | 21,1 DEG, C |
i [ | i
IRELATIVE HUMIDRITY l 10% - 70% I S1.0 % [
! I 1 |
IIMFACT VELOCITY | 5.95 - 6.19 M/SEC | 6,05 M/SEC |
| | 10 MS | 17,20 - 21,20 6 | 18.79 G :
I OPENDULUN = e e e o e o e e e e e e e e e e e e e
i I 20 MS | 14,00 - 19,00 6 | 16,46 G |
| DECELERATION s o oo e o e e e e e e e e
| | 20 MS 1 11,00 - 14,00 G 1 12,09 @ |
i [ ! ;
[MAX FENDULUM 6 AEOVE 30 HE | 22 G MAX I 14,06 6 !
IDECELERATION-TIME CURVE | i |
IDECAY TIME TQ S G z I8 - 44 HS I 40.88 MS |
| I FLANE | MAX 1 81 - 106 DEG. I ®7.70 DEG. ]
! ____________________________________________________
| ROTATION | TIME | 72 - 82 MS I 75.88 HS i
I” HMOMENT aRQUT I MIN  1-80.0/-52.9 NH 1 -70,45 NM f
S OCCIPITAL e e e oo o o e et e
| CONDYLE i TIME I 65 - 79 MS P 71,25 M5 !

IROTATION ANGLE-TIME CURVE | | i
IDECAY TIME TO ZERO i 147 - 174 NG I 134.73% MS |
INEGATIVE MOMENT-TIME CURVE | ] |
IRECAY TIME TO ZERD i 120 - 148 MS b 139,38 S |

c-17 921216
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TRANSFPORTATION RESEARCH CENTER 0OF OHIO
THORAX IMPACT TEST

HYRRIDR TII 13-NOV-22

TRC 142C127THL S72E B8N142 H.&E.THORAX CAL1Z2

TEST FARAMETER I  SPECIFICATION !  TEST RESULTS
i ! ! |
ITEMFERATURE I 206.,6-22.,2 DEG. C | 21.1 DREG. C !
! ! { |
IRELATIVE HUMIDITY i 104 - 70% i 51.0 % ]
! | ! §
PRENDULUM VELOCITY I 4,39 - 6,83 H/SEC | 6.68 M/SEC |
i ! ] i
IMAXIMUM DEFLECTION I 43,5 -~ 72.6 MH | 70.3 MM {
! ! f t
iMAXIMUM RESISTIVE FORCE I S189 - 5894 W 8508, N H
} } ] |
IINTERNAL HYSTEREEIS | 69% - 85Z ] 7G.7% |

TEST MEETS SFPELCIFICATIONS
TECHNICIAN. JLLL2 j ~~ ; ______ i ____________

Cc-25 921216
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|

[

TRAMNSFORTATION RESEARCH CENTER OF QHIO
KNEE IMFACT TEST

HYRRID III 12-NOV-92

LEFT KNEE

TRC 142C12LK1 972E SN142 LEFT KNEE Cal 12

] i ! |
] TEST PARAMETER I  SPECIFICATION I TEST RESULTS |
| ! ! !
ITEMFERATURE I 20,6-22.2 DEG, ©C | 21.1 REG. C ]
! } ! !
IRELATIVE HUHIDITY ! 104 - 70% 1 1.0 % I
} I ! }
IFRGBE VELOCITY | 2,07 - 2.13 M/SEC | 2.08 M/SEC |
I ! i i
IFEAK KNEE INMFACT FORCE I 4714-5782 N i 5011.5 N !
| FRORE UWEIGHT I 3.0 KG ! I

TEST MEETS SPECIFICATIOGNS

TECHNICIQN/A__E}:_%@\M _________

C-33 921216
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PRE-TEST CERTIFICATION DATA

PASSENGER DUMMY S/N: 192

Ik
Lo ik
5 .

C-36 921216




TRANSPORTATION RESEARCH CENTER OF OHIO
HYBRID III1 EXTERNAL DIMENSIONS

ALDERSON 192 12-NOV-92
TRC 19QCIOED1‘ S72E SNI192 EXT. DIMENSION CAL1O
H TEST PARAMETER (DIMEN. )! OBPECIFICATION ! TEST REBULTS!
ITEWPERATURE S v 1 o0& DEG. C !
{RELATIVE HUMIDITY H : 99.0 %4 }
{LOCATION FOR CHEST CIRCUMFERENCE (AA}! 429- 434 MM i 432. MM :
{LOCATION FOR WAIST CIRCUMFERENCE (BB)! 226— 231 MM ! 229. MM !
{CHEST CIRCUMFERENCE (¥Y) ¢+ 970-1001 MM ! 983. MM :
IWAIST CIRCUMFERENCE (Z) | 8346 B&S MM ! 848. MM !
{CHEST DEPTH (D) | 213- 229 MM | 218. MM {
{H-POINT HEIGHT ) (C)-; 84~ B% MM ! 86. MM :
{H-POINT FROM SEATBACK (D3 § 135- 140 MM i 137, MM }
{SKULL CAP TO BACKLINE (H) ! 41- 46 MM ! 43. MM !
{TOTAL SITTING HEIGHT {A) I 879- 887 MM ! 884. MM !
{THIGH CLEARANCE (F> I 140- 155 MM H 147, MM !
{BUTTOCK KNEE LENGTH ) (K) | 57%9- 605 MM ! 602. MM H
{BUTTOCK POPLITEAL LENGTH (N) | 452- 478 MM ! 472. MM H
?POPLITEAL HEIGHT (LY ¥ 429~ 455 MM i 450. MM ¢
{KNEE PIVOT HEIGHT (M) | 485- 500 MM H 493. MM i
{FOOT LENGTH - (P} } 252- 267 MM ! 25%9. MM H
{FOOT BREADTH (W) 1§ ?i-— 107 MM ! io2. MM !
?;;DULDER PIVOT FROM BACKLINE ey | 84~ 94 MM ! ?i. MM :
;SHDULDER BREADTH (V) | 422- 437 MM } 427. MM !
{BHOULDER PIVOT HEIGHT (B I ©50&6~ 521 MM } 913, MM !
?ELEON REST HEIGHT (Jy { 1921- 211 MM : 206, MM ]
?SHDULDER—ELBDH LENGT;— (I} | 330 340 MM i 340. MM !
IBACK OF ELBOW TG WRIST PIVOT (8) I 290— 305 MM ! 29%. ;M !

TEST MEETS SPECIFICATIONS

TECHNIC IANW

c-37 921216




TRANSFORTATION RESEARCH CENTER OF QHIO

HEAR DROF TEST

HYBRID III 13-NOV-92
TRC 152C10HDL 572 GN192 HEAD DROF CaL 10
i | | c |
j TEST PARAMETER | SPECIFICATION | TEST RESULTS |
l 1 | |
| TEMPERATURE | 20,6-22,2 DEG. € | 21.1 DEG. C |
| | | l
IRELATIVE HUMIDITY | 10% - 70% | 51.0 % |
| ! | |
IPEAK RESULTANT ACCELERATIONI 225 - 275 6 | 242.58 6 l
; | ! |
IPEAK LATERAL ACCELERATION | 15 & MAX | -10.17 G |
; | | !
|18 ACCELERATION CURVE | : ' !
|UNIMODAL? | YES | YES !
TEST MEETS SFECIFICATIONS
TECHNICIﬁN-JEELZi*~};;=:£§{?m__; ________

c-38 921216
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TRANSFORTATION RESEARCH CENTER OF 0OHIOD
NECK FLEXION TEST

HYRRID III 13-NOV-92

& AXIS NECK TRANSDUCER

TRC 192C10NF1 S72E SN192 NECK FLEXION CAL10

1 | | !
! TEST FARAMETER | SPECIFICATION | TEST RESULTS |
| ! i |
I TEMPERATURE | 20,6-22,2 DEG, C 1 21,1 DEG. C !
[ | | [
IRELATIVE HUMIDITY 1 10% - 70% I S1.0 % [
[ ! ! i
| IMPACT VELOCITY | 6,89 - 7.13 M/SEC | 7.10 M/SEC j
| | 10 M8 | 22,50 - 27,50 6 | 2,60 G !
[ PENDULUM cme e e et e e et e e
| | 20 HS | 17.60 - 22,60 6 1|  21.92 G I
| DECELERATION s o e e o e e e e e e e e e e e
| ! 30 M8 | 12,50 - 18,50 6 { 18,12 G s
| ; | i
[MAX FENDULUM G AROVE 30 HS | 29 6 MAX i 18.08 6 |
| DECELERATION-TIME CURVE ! | l
FDECAY TIME TO S G | 34 - 42 HS I 37.00 MS |
| D FLANE | MAX | &4 - 78 DEG. | 69.48 DEG. l
' __________________________________________________
|  ROTATION I TIME | 57 - &4 MS I 57.75 ¥S i
| MOMENT ABOUT I MAX 1 88,2 - 108,5 NM | 96,28 NM !
{ QCCIFITAL e o e e
| CONDYLE { TIHE | 47 ~ S8 MS I 48,75 HS !

© —s v o - > o o et S S S okt B . Bie W A v W . ) =4 e e S e S N e Be @B Sa A e e e WA R T e B GE S G N B e e e S T S T e A S e 0 e

IROTATION ANGLE-TIME CURVE | { i
IDECAY TIME TO ZERO ! 113 - 128 M§ I 113.13 MS !

s - . o s S G et W 4 vme S e Y S e e T St M e e e e S P e e e Gt B T T r W . bt o oy s e e 8 B Ao o e et o el et e Y A s e B S b beks Sor A Be WA S SAeb oo

IPOSITIVE MOMENT-TIME CURVE | ! |
{DECAY TIME TO ZERO ! 97 - 107 S i 29.50 MS }

TEST MEETS SFECIFICATIONS

TECHNICIAN~¢§;;zgg;é;;;£§§ij:j _________

C-43 921216
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TRANSPORTATION RESEARCH CENTER OF OHIO

NECK EXTENSION TEST

HYRRID III 13~-NOV-92
4 AXIS NECK TRANSDUCER
TRC 192C10NE1 S72E SN192 NECK EXT, CAL10O
I i I i
I TEST FARAMETER | SPECIFICATION I TEST RESULTS i
! ! ! i
I TEMPERATURE | 20.6-22,2 DEG., C | 2i.1 DEG, C i
! i | !
IRELATIVE HUMIDITY i 10% - 70% ! 51.0 % ]
! i ] i
FIMPACT VELOCITY I 5.95 - 6.19 M/SEC | 6.05 M/SEC |
/ | 10 M5 | 17,20 - 21.20 6 | 18.22 6 ]
b OPENRULUM 0 e e e e e e
H } 20 MS ' 14,00 - 19,00 G # 16.08 G i
I DRECELERATION = e oo e e e e e e e e e e e e e e e e
I I 30 MS | 11,00 - 16.00 G |} 14,67 G i
I ! ! i
IMAX PENRULUM G AROVE 30 MS | 22 G MAX ! 14,70 G i
IDECELERATION-TIME CURVE i | !
IDECAY TINE TO S 6 ! 38 - 46 MS ! 40.00 MS !
| I FLANE I MAX ! 81 - 10& REG. ! 91.40 DEG, |
; __________________________________________________
| ROTATION I TIME | 72 - 82 MS ] 77.88 MS i
|  MOMENT AROUT i MIN 1-80,0/~52,9 NM [ ~55.65 NM i
| QCCIFPITAL e e o o e e e e o
| CONDYLE i TIME | 65 - 79 MS i 70.88 MS ]
IROTATION ANGLE-TIME CURVE 1 ] i
IDECAY TIME TO ZERO I 147 -~ 174 MS I 159,50 MS i

Bk e R e e e R R R R

INEGATIVE MOMENT-TIME CURVE | | {
FRECAY TIME TO ZERD i 120 - 148 MS I 13825 M5 J

TEST MEETS SFELIFICATIONS
TECHNICIAN_ . J£z __lf ______ i ______________

C-51 921216
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TRANSPORTATION RESEARCH CENTER OF QHIOQ

KNEE INMFACT TEST

HYBRID I1T 12-NOY-92
RIGHT KNEE
TRC 1922C10RK1 S72E SM192 RIGHT KNEE CAL 10
| | | |
| TEST PARANETER | SFECIFICATION | TEST RESULTS !
| | | |
| TEMPERATURE | 20,6-22.2 DEG, C | 21.1 DEG., C 1
| | | I
|RELATIVE HUMILITY | 10% - 70% | S1.0 % !
| | ; |
|FROEE VELOCITY | 2,07 - 2.13 N/SEC | 2,09 M/SEC |
| | | 1
IFEAK KNEE IMFACT FORCE | 4714-578% N | S520,9 N ;
IPROBE WEIGHT | 5.0 KG j |
TEST MEETS SPECIFICATIONS
YECHNICIAN. fdoles Feme
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I TIANGBFORTATION RESEARCH CENTER OF OHMIO
wo e KNEE IMPACT TEST
I ; HYBRID ITIT 12-NOU-92
l  LEFT KNEE
‘ _ TR 192C10LK1L S72E SN192 LEFT KNEE CAL 10
-I| I I ; i
: i TEST FARAMETER | SFECIFICATIQN ' TEST RESULTS i
I’ i ! ! !
= I TEMPERATURE | 20.6-22,2 DEG., € | 21,1 DES i
l | i { I
. IRELATIVE HUMIE i 10% - 70% I 51.0 % {
I i i I
IFROBE VELOCITY ! 2,07 ~ .13 M/SEC | 2,09 M/SEC !
i i : f
IPEAK KNEE IMPACT FORCE | 4714-5783 N t O 5404.8 N i
IFRORE WEIGHT I 5.0 KG i I

TE5T MEETS SFECIFICATIONS
TECHNICI AN ,,(,fa_g;zsﬁf _________

AL
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APPENDIX D

MISCELLANEOUS TEST INFORMATION

D-1
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SIGN CONVENTION

NHTSA DATA TAPE REFERENCE GUIDE

ACCELEROMETERS ¢ +X: FORWARD

= +Y: LEFTWARD
' +2: UPWARD

POTENTIOMETERS: +CHEST LONGITUDINAL DEFLECTION: OUTWARD
+CHEST LATERAL DEFLECTION: LEFTIWARD
+SEAT BELT DISPLACEMENT: OUTWARD
+SEAT BELT EXTENSION: ELONGATION
+KNEE SLIDER DISPLACEMENT: DISTANCE BETWEEN FEMUR

AND TIBIA INCREASED
- (IN RELATION TO A
SERTED DUMMY)

=

LOAD CELLS: +FEMUR FORCE: TENSION

+SEAT BELT FORCE: TENSION

+BARRIER FORCE: TENSION
NECK LOAD CELLS: +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

+2 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

D-5 921216




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
Accelerations
Forces
Moments
Femur/Knee/Tibia/Ankle
Forces
Moments
Displacements
Sled Accelerations
Steering Column Loads

Headform Accelerations

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
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APPENDIX E

RESTRAINT SYSTEM INSTRUCTIONS FROM OWNER'’S MANUAL
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Front Seat Adjustment NDO1AAD
Adjust the driver's seat to the position
that allows you to easily control the
pedals, steering wheel and switches on
the instrument panel, and provides a
clear front view.

69F0009

20

WARNING
{1) Do not attempt to adjust the seat
while driving. This can be danger-
ous.
{2) After adjusting the seat, make sure
" that the seat is securely locked into
position.

To Adjust Forward or Backward  noois€
Type 1 {Manual)

Pull the seat adjusting lever and adjust
the seat forward or backward to the
desired position, After adjustment, re-
lease the adjusting lever to lock the seat
in position.

Type 2 (Power, driver's side only}
Push the button to adjust the seat for-
ward or backward to the desired posi-
tion. Release the switch, and the seat will
lock at that position.

1 - Backward
2 - Forward
WARNING

To ensure the seat is locked securely,
attempt to move the seat forward or
backward without using the adjusting
lever or the button.

69F0008

69F0007

To Recline the Seatback

NDO1C-8a

In order to recline the seatback, lean
forward slightly, pull the seatback lock
lever up, and then lean backward to the
desired position and release the lever.
The seatback will lock in that position.

Memory Reclining Lever (driver's side
only)

The reclined position of the driver’s seat
is kept in memory so that, before starting
the car, the seat may be set to the
desired position with a touch of the
knob.

1. Use the lock lever to place the
seatback to the desired reclined po-
sition.

2. Pull up the memory reclining knob
until a click is heard, and the re-
clined position will be put in memo-

ry.

3. If the seatback is folded down to
access the rear seat, it will return to
the memorized position when you
push it back.

Type 2

63F0082

-,
—-—"
WARNING

To minimize risk of personal injury in
the event of a collision or sudden stop,
both the driver and passenger seat-
backs should remain in a nearly upright
position while the car is in motion. The
protection provided by the seat belts
may be reduced significantly when the
seatback is reclined. There is greater
risk that the seat occupant will slide
under the belt, resulting in serious inju-
ry, when the seatback is reclined.

Height Adjustment (driver’'s side
only) NDOH-Ba

Front and/or rear part of the seat cushion
height can be adjusted.

And in case of type 2, the whole seat
cyshion height can be adjusted.

Push the center of the button to raise or
lower the whole seat cushion.

1 - Raise
2 - Lower

21
921216




69F0012

Type 2

Type i

6IFOD1A

Front part of the seat cushion

Type 1 {(Manual)

With lever down, turn the knob to raise
or lower the front part of the seat cush-
ion,

1 — Raise

2 ~ Lower

Type 2 {Power)
Push the button to raise or lower the
front part of the seat cushion.

1 - Raise
2 - Lower

Rear part of the seat cushion NDO1D-E

Type 1 (Manual)

With the lever pulled up, turn the knob
to raise or lower the rear part of the seat
cushion height.

1 — Raise

2 ~ Lower

Type 2

69F0080

69FO0OMN

68F0003

24

Type 2 (Power)

Push the button to raise or lower the
rear part of the seat cushion height.

1 -~ Raise
2 - Lower

Lumbar Support Adjustment (driver
NDOYF-C

A lumbar support adjustment is located @%
\\

side only)

in the seatback of the driver's seat.

Type 1 (Manual}

Raise or lower the lever to adjust the

lumbar support.

1 - Increase
2 - Decrease

Type 2 (Power)

 _—"

69F0002

Side Support Adjustment (driver side
only, if so equipped) NDO1G-C
The position of both sides of the
seatback can be adjusted to increase or
decrease the degree of lateral support
when the ignition key is in the “ON”"
position.

1 - Increase
2 - Decrease

68F0008

For Access to the Rear Seat NDO1E-H
To permit rear seat entry or exit, the
front seatback will fold down and
forward when the seatback lock lever is
pulled up or when the walk-in lever of
the front passenger seat is pulled up.
To return the seat to the originai
position, push it backward until there is a
“click” and the seat locks in position.

Lumbar support adjustment can be
operated when the ignition key is in the

“ON” position.

1 - Increase
2 - Decrease

E-4

Rear Seat Capacity NDOZA-AD

The rear seating capacity of this car is
two people; three people should not
occupy the rear seat.

WARNING

The rear seat occupants should always
wear their seat belts when the car is in
motion.

23
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Fold Down Rear Seatbacks  noozcre
The rear seatbacks can be folded for-
ward to provide additional cargo area.
Pull the left and/or right release knobs,
and fold the rear seatbacks forward.

WARNING
The cargo area in the rear of the car
should never be used as a play area by

69PO03T|  1ildren. Children should be seated with

seat beits fastened when the car is in
motion. Be sure that the rear seatbacks

are retumed to their fully upright posi-
tion and locked in place.

Head Restraints

Padded head restraints for the front
seats reduce the risk of whiplash injury
in the event of impact from the rear.

Height Adjustment

NOOSA-Na

69F0010

To reduce the chance of injury in the
event of collision, adjust the head re-

straint height so that the center of the
restraint is as close as possible to the
eye level.

To raise the restraint, pull it straight up
while pressing the lock knob. To lower
the restraint, push it down while press-
ing the lock knob in the direction indicat-
ed by the arrow. After adjusting the
height and releasing the knob, push
down on the restraint to confirm that it is
locked in position.

¢

\ RS
\%

69F0010

24

i

Angle Adjustment (if so equipped)
The position of the head restraint can be
adjusted by moving it forward.

It will return to original paosition after the
front most position has been passed.

Seat Belts NDDEA-Aq
Seat beits are installed in your car for the
protection of the driver and passengers.
Always use the seat belts. [n the event of
an accident, injury to the driver and pas-
sengers may be reduced if seat belts are
properly used. '

The following pages contain the recom-
mended procedure for fastening, adjust-
ing, and wearing of the belts for comfort
and safety.

Remaval of the Head Restraint  npose
To remove the head restraints, press the
lock knob in the direction indicated by
the arrows and pull the head restraints

WARNING
(1} Never use one seat beit for more
than one occupant.

up. {2) Never wear the shoulder belt under
To remount the head restraints, first the arm or otherwise out of posi-
confirm that they are facing the correct tion.

direction, and then insert them into the Always wear both the seat and
seatback and push down while pressing shoulderbeit and in the proper posi-
the lock knob until they lock. Confirm tion.

that the lock knobs are correct as shown (3} Do not make any modifications that
in the illustration, and also pull the head could change the effectiveness of
restraints up to confirm that they do not the seat belts.

come out of the seatback. {4) Never attempt to repair or replace
WARNING the seAal: belt_assemblies on your
Driving with the head restraints ol:m.I d repairs and replacements
removed is dangerous. Always have : olu be made by an authorized
them mounted when operating the car. ealer.

Failure to having them properly NOTE

mounted may increase the chance of

injury in the event of a collision. Legislation in your state may require

seat belt usage, but even if not required
they should always be used.

E-5

Seat Unibelt Restraint System
All seats are equipped with a UNIBELT
system which uses a single belt and an
emergency locking retractor.

This system is designed to provide com-
fort and safety by permitting full exten-

NDO68-Pa

sion and automatic retraction of the beits
during normal car operation. A sensing
device inside the belt retractor is de-
signed to lock the retractor in the event
of an abrupt change in car motion.

NOTE

For instruction on how to install a child
restraint system, see “Installing a Child
Restraint System with a UNIBELT" on
page 28,

921218%



; P
LA
1 1.
2
Seat belt
guide
2.
69F0004
3 3.
—__ sopotor
26

Unibelt Instructions

NDdGD-Ka
Get in the car and sit in the normai
corrgct posture.

WARNING

To minimize risk of personal injury
in event of a collision or sudden
stop both the driver and passenger
seatbacks should always be in a
nearly upright position while the
car is in motion.

The protection provided by the seat
belts may be reduced significantly
when the seatback is reclined.
There is greater risk that the pas-
senger will slide under the belt,
resulting in serious injury, when the
seatback is reclined.

When wearing the front seat belt,
pass the shouider belt through the
seat belt guide for smoother opera-
tion.

Grasp the movable latch plate and
slide it up the webbing as far as
necessary so that it will be easy to
pull across your body.

After a couple of tries this will be-
come an automatic one-handed op-
eration.

Pull the webbing, and move the
movable latch plate toward the
buckle. This system will not lock up
if you stop or hesitate, so relax and
continue to “buckle-up”.

Push the latch plate into the buckie
until a “click” is heard.

Pull up on the shoulder belt to insure
that there is no slack in the lap beit.
The lap belt will not tighten during
use; therefore you can set it right
now to safe, comfortable snugness.

WARNING

Be sure the lap belt portion is fitted
snugly and as low as possible
around the hips, not around the
waist. Failure to do so may increase
the chance or severity of injury in
the event of a collision.

Check the belt slackness. The belt
will retain the small amount of slack
necessary for comfort when you
return to your normal seating posi-
tion. If the beit is still too tight, pull
out 6” or 8” of webbing, let it return
to your chest, and repeat the above
motion.

The shoulder belt will allow unre-
stricted movement under normal
conditions. The belt will lock in the
event of an abrupt change in car
motion.
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8. To release the belt, push the button
on the buckle. To return the belt to
its stowed position, pull the should-
er belt down slightly and release
immaediately.

WARNING

Be sure to lock all doors before
driving. Locking the doors and
properly using the seat belts pro-
vided will minimize the risk of inju-
ry or ejection in an accident.

Seat Belt Extender (for Unibeit) wpossac
If the seat belt is too short, even when
fully extended, a seat belt extender is
available from your dealer. The extender
may be used for either front seating
position.

This extender should only be used if the
existing belt is not long enough. When
not required, it must be removed and
stowed because the use of the extender
when not required may deactivate the
seat belt locking mechanism.

WARNING

Persons who can use the standard seat
belt should not use an extender. Such
unnecessary use could result in serious
personal injury in the event of an acci-
dent.
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