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SECTION 1.0

PURPOSE AND TEST PROCEDURE
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PURPOSE

This 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 of Ohio (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 1991 Suzuki Sidekick S5-door utility vehicle,
NHTSA No. MMOS01l, at an impact speed in excess of the current 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 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 1load cells. The

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

The test vehicle contained two (2) Part 5?2 E 50th 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 dumny's
instrumentation also included a chest potentiometer to measure longitudinal
displacement 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) 14-track tape drives. The data was digitally sampled at 8000
samples per second and processed per section IP11 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 cametras. 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 vehicle, occupant, and camera 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
miscellanecus 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 1locad cell barrier test was conducted at TRC on April 1,

1991.

The test vehicle, a 1991 Suvzuki Sidekick S5-door utility vehicle, NHTSA
No. MMOS01, was equipped with a 1.6 liter longitudinal engine, manual
transmission, power steering, and power brakes. The vehicle's test weight
was 3257 pounds. The vehicle's impact speed was 35.0 mph. The wvehicle

sustained 19.3 inches of static crush during the impact.

The driver's head injury criteria (HIC) was 1314. The driver's maximun
chest resultant acceleration over three (3) milliseconds was 74.2 gq. The
driver's chest displacement was 1.8 inches. The driver's maximum left and

right femur forces were 562 pounds and 1283 pounds, respectively.

The passenger's HIC was 201?. The passenger's maximum chest resultant
acceleration over three (3) milliseconds was 54.6 g. The passenger's chest
displacement was 1.8 inches. The passenger's maximum left and right femur

forces were 2285 pounds and 1252 pounds, respectively.

No fluid spilled from the vehicle's fuel system following the crash

test event.
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DATA ACQUISITION EXPLANATIONS

The engine bottom X-axis accelerometer, ENGXG2, lost dats after 29

milliseconds due to the vehicle's crush damaging the accelerometer case.

2-3 910401



TABLE 1 CRASH TEST SUMMARY

NHTSA NO.: MMO501 TEST TYPE: Frontal Load Cell Barrier

TEST DATE: 04/01/91 TEST TIME: 1513 AMBIENT TEMP. (°F): 1?73
VEHICLE YEAR/MAKE/MODEL/BODY STYLE: 1991/Suzukl/Sidekick/5-door utility wveh.
VEHICLE TEST WEIGHT (LBS): 3257

IMPACT ANGLE (DEG)*: ©

IMPACT VELOCITY (MPH)**: PRIMARY = 35.0 SECONDARY = 35.0

MAXIMUM STATIC CRUSH (IN): 19.7

AVERAGE REBOUND (IN): 14.3

DUMMIES: Driver #192 Passenger #1472
TYPE: Part 572 E Part 572 E
LOCATION: Left front Right front
RESTRAINT: 3-point unibelt 3-point unibelt

NUMBER OF DATA CHANNELS: 83

NUMBER OF CAMERAS: HIGH-SPEED 16 REAL-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: Suzuki Motor Co., Ltd.

MAKE/MODEL: Suzuki/Sidekick VIN: JS3TDO1V1IM4101804

BODY STYLE: S5-door utility vehicle MOBEL YEAR: 1991

NHTSA NO.: MMOSO1 COLOR: White

ENGINE DATA: TYPE: Longitudinal CYLINDERS: 4 DISPLACEMENT: 1.6 liter
TRANSMISSION DATA: _5 SPEED, _X MANUAL, _  AUTOMATIC, ___FWD, __ RWD, _X 4WD
DATE VEHICLE RECEIVED: 01/24/91 ODOMETER READING: 122.0

DEALER'S NAME AND ADDRESS: Capitol Suzuki, Inc.
9301 W. Brown Deer Rd.
Milwaukee, WI 53224

ACCESSORIES:

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

CERTIFICATION DATA FROM VEHICLE'S LABEL:

VEHICLE MANUFACTURED BY: Suzuki Motor Co., Ltd.
DATE OF MANUFACTURE: 09/90 VIN: JS3TDO1V1iM4101804
GVWR: 3530 LBS

GAWR: FRONT: 1630 LBS., REAR: 2120 LBS.
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TABLE 2 TEST VEHICLE INFORMATION CONT'D

TIRES ON VEHICLE (MFR., LINE, SIZE): Bridgestone/Desert Dueler P205/75R15

TIRE PRESSURE WITH MAXIMUM CAPACITY VEWICLE LOAD: FRONT: 35 PSI
REAR: 35 P31

SPARE TIRE (MFR., LINE, SIZE): P205/75RI1S

TYPE CF SEATS: FRONT: Bucket
REAR: Bench

TYPE OF FRONT SEAT BACKS: Manually adjustable
MAXIMUM WIDTH: 64.2 INCHES

WHEELBASE: 97.5 INCHES

LOCATION OF LABEL STATING TIRE & CAPACITY DATA:

The label was located on the lower portion of the left B-pillar.

TIRE & CAPACITY DATA FROM VEHICLE'S LABEL:

RECOMMENDED TIRE SIZE: P205/75R15
RECOMMENDED COLD TIRE PRESSURE: FRONT: 23 PSI; REAR: 23 PSI

TEST VEHICLE ATTITUDE (ALL MEASUREMENTS ARE IN INCHES):

DELIVERED ATTITUDE: LF 30.9; RF 30.6; LR 30.9; RR 30.%6
PRE-TEST ATTITUDE: LE  30.5; RF  30.2; LR 29.1; RR 29%.2
POST-TEST ATTITUDE: LI 31.6; RE  29.2; LR 29.2; RR 28.2
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TABLE 2 TEST VEHICLE INFORMATION CONT'D

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

RIGHT FRONT 680 LBS. RIGHT REAR 642 LBS.
LEFT FRONT 679 LBS. LEFT REAR 542 LBS.
TOTAL FRONT WEIGHT 1359 LBS. (51.4% OF TOTAL VEHICLE WEIGHT)
TCGTAL REAR WEIGHT 1284 LBS. (48.6% OF TOTAL VEHICLE WEIGHT)

TOTAL DELIVERED WEIGHT 2643 LBS.

CALCULATION OF TEST VEHICLE'S TARGET TEST WEIGHT:

RCLW = RATED CARGO AND LUGGAGE WEIGHT*

UDW = UNLOADED DELIVERED WEIGHT (2643 LBS)
VCW = VEHICLE CAPACITY WEIGHT (NA*)

DSC = DESIGNATED SEATING CAPACITY (4)

RCLW = 300 LBS *

TARGET TEST WEIGHT
LBS/DUKMY)

UDW + RCLW* + (NO. OF HYBRID III DUMMIES X 167

TARGET TEST WEIGHT

2643 + 300 + 334

TARGET TEST WEIGHT

3277 LBS

WEIGHT OF TEST VEHICLE WITH EREQUIRED DUMMIES AND 280 LBS. QF CARGO WEIGHT:

RIGHT FRONT 734 LBS. RIGHT REAR 886 LBS.
LEFT FRONT 741 LBS. LEFT REAR 896 LBS.
TOTAL FRONT WEIGHT 1475 LBS. (45.3% OF TOTAL VEHICLE WEIGHT)
TOTAL REAR WEIGHT 1782 LBS. {(54.7% OF TOTAL VEHICLE WEIGHT)
TOTAL TEST WEIGHT 3257 LBS. (0.6% UNDER TARGET TEST WEIGHT)

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

COMPONENTS REMOVED TO MEET TARGET TEST WEIGHT: None

CG = 53.3 INCHES REARWARD OF FRONT WHEEL CENTERLINE

*Cargo werght for multi-purpose passenger vehicles, trucks, and huses 1s the

vehicle's rated cargo and luggage weight from the vehicle's label or 300
pounds, whichever 1s less.
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TABLE 3 POST-IMPACT DATA

TEST NUMBER: 910401 NHTSA NO.: MMOSO01
TEST DATE: 04/01/91 TEST TIME: 1513
TEST TYPE: Frontal load cell barrier IMPACT ANGLE: 0°
AMBIENT TEMPERATURE AT IMPACT AREA: 73° F

TEMPERATURE IN OCCUPANT COMPARTMENT: 70° F

IMPACT VELOCITY: PRIMARY = 35.0 MPH SECONDARY = 35.0 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 153.0; C 156.0;

POST-TEST: L 134.4; C 137.
TOTAL CRUSH: L 18.6; C 18

AVERAGE CRUSH: 18.3

9;

.1

R 152.6
R 134.5
R 18.1

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

DISTANCE FROM TEST VEHICLE TO BARRIER: L 14.4; C 13.4; R 15.2;

2-8
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TABLE 4 FUEL SYSTEM DATA

MAKE/MODEL: Suzuki1/Sidek:ick NHTSA NO.: MMO501

FUEL SYSTEM CAPACITY: 14.5 GALLONS (FROM OWNER'S MANUAL)

USABLE CAPRACITY: 14.5 GALLONS (FURNISHED BY COTR)

TEST VOLUME RANGE: 13.3 GALLONS TO 13.6 GALLONS (92-94% OF USASLE)
ACTUAL TEST VOLUME: 13.5 GALLONS (WITH ENTIRE FUEL SYSTEM FILLED)
TEST FLUID TYPE: STODDARD SOLVENT

SPECIFIC GRAVITY: 0.764

KINEMATIC VISCOSITY: 0.99 CENTISTOKES

TEST FLUID COLOR: PURPLE

BETAILS OF FUEL SYSTEM: The fuel tank was located behind the rear axle.

The fuel filler neck was located on the riqht side. The fuel lin2s ran

along the right frame rail! to the front.

ELECTRIC FUEL PUMP: Yes FUEL INJECTION: Yes

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

PHOTO EMITTER/
RECEIVER PAIR

TOW TRACK

THREE PHOTO
INTERRUPTION VANES

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

The vanes have one foot spacing.
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FIGURE 2 ACCIDENT INVESTIGATION DIVISION DATA
FOR 35 MPH FRONTAL BARRIER TMPACT

VEHICLE MAXE/MODEL/BODY STYLE: _Suzuki/Sidekick/5-door utilityv vehicle

VEHICLE NHTSA NO.: MMOS501 ; VIN: JS3TDO1VIM4101804
MODEL YEAR: 1991 ; BUILD DATE: 09/30 ; TEST DATE: 04/01/91
VEHICLE SIZE CATEGORY: _4WD special purpose; TEST WEIGHT: 3257 LBS.

VEHICLE WHEELBASE: 97.5 INCHES

MAXIMUM WIDTH: 64.2 INCHES

FRONT OVERHANG: 27.1 INCHES - t
X

€ L[2 —>re— /2 —

—_—1 T A -~
AT I

] c2

T

COLLISION DEFORMATION
CLASSIFICATION (CDC) CODE: 12FDEW3

!
CRUSH DEPTH

MEASUREMENTS: Ct = 18.6 INCHES \\
Cc2z = 19.7 INCHES
C3 = 19.0 INCHES ‘i::?
C4 = 19.3 INCHES I
C'L=D
€5 = 18.4 INCHES
€6 = 18.1 INCHES
VEHICLE CENTERLINE
MIDPOINT OF DAMAGE: D = (LONGITUDINAL) |
LENGTH OF DAMAGED
REGION: L = 57.8 INCHES
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FIGURE 3

VEHICLE ACCELEROMETER PLACEMENT

(%> + LONGITUDINAL

SIBE VIEW

BOTTOM VIEW
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TABLE 5
VEHICLE ACCELEROMETER LOCATIONS AND DATA SUMMARY

TEST NUMBER 910401

POSITIVE NEGATIVE
DIRECTION DIRECTION
No. LOCATION X# Y Z® MAX & MSEC MAX G MSEC
1 LEFT REAR SEAT 108. 4 12.0 23. 4
CROBSMEMBER
LONGITUDINAL 2.5 140.2 37.2 44, 0
2 RIGHT REAR SEAT 109.0 -18. 6 24. 0
CROSSMEMBER
LONGITUDINAL 2.2 119. 8 40. 4 42. 6
3 ENGINE TOP 26. 0 -1.1 37.0
LONGITUDINAL 31.6 45. 4 136.5 28. 4
4 ENGINE BOTTOM 22. 2 0.0 14. 8
LONGITUDINAL - - - -
9 RIGHT BRAKE CALIPER 21.1 -24.3 15. 4
LONGITUDINAL 22. 1 48.5 117.5 20. 8
& LEFT BRAKE CALIPER 30.5 24. 3 15.2
LONGITUDINAL 37.1 41.0 126.7 21. 5
7 INSTRUMENT PANEL 48. 5 0.5 44, 1
CENTER
LONGITUDINAL e2. 8 67. 4 60.9 37. 1
8 REAR SEAT CROSSMEMBER 108. 5 0.0 24.0
CENTER
VERTICAL 15. 0 24. 9 25. 1 34. 4
? VEHICLE REAR CENTER 144 6 0.0 25. 5
VERTICAL 17.7 44. 9 15.0 76. 0

#* ALL MEASUREMENTS OF ACCELEROMETER LOCATIONS ARE IN INCHES.

REFERENCE: X: + FORWARD ACCELERATION
Y: + LEFT FROM VEHICLE CENTERLINE
Z: + UP FROM GROUND LEVEL

Y See DATA ACQUISITION EXPLANATIONS

2-13 910401



TABLE 6

POST- TMPACT DUMMY/VEHICLE DATA

VISIBLE DUMMY CONTACT POINTS:

HEAD

CHEEST

ABDOMEN

LEFT KNEE

RIGHT KNEE

DOOR OPENING:

FRONT

REAR

SEAT MOVEMENT:

FRONT

REAR

GLAZING DAMAGE:

DRIVER #192

Steering wheel hub

Lower
steering wheel ram

PASSENGER #142

Instrument panei

None

None

Instrument panel

None

Instrument panel

Instrument pane.

LEFT

Torch & tools reqg'd

Instrument pane!

Easy

RIGHT

Tools reuaulred

SEAT BACK FAILURE

None

Easy

NA

SEAT SHIFT

None

The entire windshield was

NA

cracked upon impact.

OTHER NOTABLE IMPACT EFFECTS:

None
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TABLE ? _FMVSS 208 DATA SUMMARY

VEH. YR./MAKE/MODEL/BODY STYLE: _1991/Suznki/Sidekick/S5-door utility veh.

VEH. NHTSA NO.: MMOS501 ;  TEST DATE: 04/01/91
DRIVER PASSENGER
MAXTMUM ACCELERATIONS (G): DUMMY #1932 DUMMY #142
HEAD X-AXIS -137.7 -1587.0
HEAD Y-AXIS -17.0 15.5
HEAD Z-AXIS -82.3 -75.8
HEAD RESULTANT 139.4 167.9
CHEST X-AXIS -82.1 -56.2
CHEST Y-AXIS -11.3 £.5
CHEST Z-AXIS -20.6 -21.8
CHEST RESULTANT* 74.2 54.6
CHEST RESULTANT TIME INTERVAL (SEC.)* .003 .005
HEAD INJURY CRITERIA (HIC) VALUES:
HIC** 1314 2017
HIC STARTING TIME (SEC.) .067 .068
HIC ENDING TIME (SEC.) .091 .105
AVG. HEAD RESULTANT ACCEL. DURING
HIC TIME IMNTERVAL (G) 78.8 76.2
MAXIMUM CHEST DEFLECTIONS (IN):
CHEST X-AXIS -1.8 -1.8
MAXTAUM CHEST DEFLECTION TIME (SEC.) .064 .072
MAXIMUM FEMUR COMPRESSIVE FORCES (LBS):
LEFT FEMUR 562 2285
RIGHT FEMUR 1283 1252
MAXTMUM SEAT BELT FORCES (LBS):
LAP BELT 1683 1996
SHOULDER BELT 1835 1730

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.
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TABLE 8 HYBRID TII NECK DATA SUMMARY

VEHICLE YR./MAKE/MODEL/BODY STYLE: 1991/Suzuki/Sidekick/5-door utility veh

VEHICLE NHTSA NO.: MMOS501 ; TEST DATE: 04/01/91
DRIVER PASSENGER
MAXIMUM VALUES: DUMMY #192 DUMMY #142
NECK X-AXIS FORCE (LBS.) 229 337
NECK Y-AXIS FORCE (LBS.) 68 29
NECK Z-AXIS FORCE (LBS.) 1022 674
NECK MOMENT ABOUT X AXIS (IN.-LBS.) 221 -225
NECK MOMENT ABOUT Y AXIS (IN.-LBS.) -466 435
NECK MOMENT ABOUT Z AXIS (IN.-LBS.) 93 86

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

DRIVER DUMMY

Upon impact, the driver dummy transiated forward on the seat impacting
both knees into the instrument panel. The steering column rotated upward
and the dummy's head rotated forward, impacting the steering wheel hub. The
upper portion of the dummy's chest impacted the lower steering wheel rim 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 dummy came to rest seated 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 jimpacting both knees into the instrument panel. The dunmny's head
rotated forward and impacted the instrument panel 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
dummy came to rest seated in the right front passenger's seat, restrained by

the three-point unibelt.
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TABLE 9 SEAT BELT PERFORMANCE ASSESSMENT TEST DATA

DRIVER PASSENGER
BELT LENGTH DATA:
BELT LENGTH FROM TRIM FANEL
EXIT TO BOLT HOLE ANCHCR POINT
FOR CONTINUOUS WEBBING SYSTEMS. 112.0 112.0
SHOULBDER BELT LENGTH AS MEASURED
ON PART 572 DUMMY. 42.3 42.9
LAP BELT LENGTH AS MEASURED ON
PART 572 DUMMY. 33.0 34.1
SHOULDER BELT SPOOQL-OFF LENGTH:
AS DETERMINED BY FILM ANALYSIS 4.0 4.5
AS DETERMINED MECHANICALLY 4. 4.
AS DETERMINED ELECTRONICALLY 4.7 4.9
BELT STRETCH LENGTH (IN/FT):
AS MEASURED MECHANICALLY .00 .00
AS MEASURED ELECTRONICALLY .68 1.05
RETRACTOR LOCK-UP TIME (MS):
AS DETERMIMNED BY SHOULDER
BELT SPOOL-OFF 78 72

ALL MEASUREMENTS ARE IN INCHES UNLESS OTHERWISE NOTED.

2-18 910401
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TABLE 10

LOAD CELL BARRIER DATA SUMMARY

TEST NUMBER 910401

POSITIVE NEGATIVE
DIRECTION DIRECTION
LOCATION LB MEEC LB MEEC
TOTAL GROUP 1
384 217. 14144 27.
TAOTAL GRDUP 2
556 303. 37707 27
TOTAL GROUP 3
230 1. 27819 27.
TOTAL GROUP 4
3464 0. 1231& 26,
TOTAL GROUP 5
31& 217 39724 36.
TOTAL GRDUP &
270 302. 15521 35.
TOTAL LOAD CELL FORCE
1437 218. 121107 27.
TENSION I8 POSITIVE
COMPREESION IS NEGATIVE
2-20 910401



SECTION 3.0

VEHICLE, OCCUPANT, AND CAMERA MEASUREMENTS
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FIGURE 5 DUMMY AND SEAT POSITIONING DATA

TEST NO.: _ 910401 ;  VEHICLE:

SEAT TYPE: ADJUSTER TYPE:

____ BENCH __X__ MANUAL

__X__ BUCKET ______ POWER

_______ SPLIT BENCH

DRIVER DUMMY

¥_192 MEASUREMENT

_LOCATION

A - HEAD TARGET

E— B - KNEE JOINT 3
3 C - APPROXIMATE 3
2 "H' POINT 1
2 D - SILL TO DOOR R
3 STRIKER N
; REFERENCE R
POINT
1L ArT— 1 Lewp
FWD- L AFT mip "
A = _ 23.7 IN. 3 DEGREES A= __24.5 IN. 5 _ DEGREES
B = _21.3 1IN. 84 DEGREES B = _ 22.3 IN. 89 DEGREES
C = 5.2 IN. 39  DEGREES c = 6.4 IN. 95 DEGREES
D= _14.4 1IN D = __14.4 IN.
SEAT TRACK REARWARD: _ 7 NOTCHES SEAT TRACK REARWARD:__ 7 NOTCHES
D ]
r—: 8 R
-
@hﬂ—A ®
el v A o f v
; ' | {
LEFT RIGHT
FRONT | || FRONT
DOOR TOP VIEW DOOR
A = LEFT DOOR TO DRIVER CENTERLINE 10.3 1IN
B = LEFT DOOR TO CENTER PASSENGER CENTERLINE NA__ 1IN,
C = LEFT DOOR TO RIGHT PASSENGER CENTERLINE 39.6  IN
D = LEFT DOOR TO RIGHT DOOR 50.4  IN
E,F = WINDOW GLASS HEIGHT (RIGHT AND LEFT MUST BE EQUAL) 10.2 1IN
ALL ANGLES ARE RELATIVE TO VERTICAL PLANE THROUGH DOOR STRIKER.
3-2 910401

Suzuki Sidekick

FRONT SEAT BACK TYPE:

NON-ADJUSTABLE

X ADJUSTABLE RECLINING

0 PASSENGER DUMMY
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FIGURE 6 _DUMMY IN-VEHICLE POSITIONING DATA

DRIVER PASSENGER

HH 18.4 17.5
HW 23.0 22.8
CD 22.8 18.5
s 13.6 NA
KDL 6.2 7.0
KDR 6.5 7.0
TA 20° 21°
SA 18° 18°
HSW 18.3 NA

DRIVER PASSENGER

HR 7.4 7.0
HS 8.1 8.0
AD 2.4 .4
HD 4.4 4.0
KK 8.4 8.4
AR 10.5 7.6
HA 22.8 21.2

KNEE OUTER CLEVIS TO OUTER
CLEVIS SPACING:

P =

DRIVER = 10.6
PASSENGER = 10.6
PELVIS ANGLE: A-PILLAR
DRIVER = 21°
PASSNEGER = 20°

HH = HEAD TO WINDSHIELD HEADER HR = HEAD C.G. TARGET TO SIDE ROOF HERDER

HW = HEAD TO WINDSHIELD HS = HEAD C.G. TARGET TO SIDE WINDOW
CD = CHEST TO DASH AD = ARM TO DOOR

€S = CHEST TO STEERING WHEEL HD = HIP TO DOOR

KD = KNEE TO DASH KK = KNEE TO KNEE

TA = TORS0O ANGLE AR = ANKLE TO ANKLE

SA = SEAT BACK ANGLE HA = HEAD C.G. TARGET TO A-PILLAR

HSW= HEAD TO STEERING WHEEL

TORSO AND SEAT BACK ANGLES ARE RELATIVE TO VERTICAL.
ALL DISTANCE MEASUREMENTS ARE IN INCHES.
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BUCKLE ASSEMBLY

INBOARD ANCHORAGE

FIGURE 7 SEAT BELT POSITIONING DATA

—>! C

DUMMY'S CENTERLINE
N> D k4

>

Ly 7/
|

MALE BLADE Q \

'D' RING

BELT LOAD CELL

—SHOULDER BELT PORTION

LAP BELT POXTION

77770/

E‘\———.IZ INCH THICK ALUMINUM

PLATE
RETRACTOR
REEL

OUTBOARD ANCHORAGE

DRIVER PASSENGER

DUMMY DUMHY
A - TOP SURFACE OF ALUMINUM PLATE TO BELT UPPER EDGE 13.1 13.2
B - TOP SURFACE OF ALUMINUM PLATE TO BELT LOWER EDGE 9.5 9.8
C - DUMMY CENTERLINE TO QUTER EDGE OF BELT
AT CHEST FLESH TOP 5.1 4.9
0 - DUMMY CENTERLINE TO INNER EDGE OF BELT
AT CHEST FLESH TOP 2.8 2.5
ALL DISTANCE MEASUREMENTS ARE IN INCHES.
3-4 910401
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NR

NH

HS

SCA

SWA

FIGURE 8 DRIVER DUMMY TO STEERING COLUMN/WHEE[, ASSEMBLY DATA

SCA

‘////F—”B'PCST

“—— DOOR STRIKER

The steering column was not adjustable.

POSITION OF STEERING COLUMN TILTING AND TELESCOPING ADJUSTMENTS, IF ANY:

MEASUREMENTS
DISTANCE FROM TIP OF DUMMY'S NOSE TO TOP
REAR SURFACE OF STEERING WHEEL RIM. 16.8
DISTANCE FROM TIP OF DUMMY'S NOSE TO CENTER
OF STEERING COLUMN HUB. 16.0
DISTANCE FROM CENTER OF STEERING COLUMN HUB TO
THE FORWARD SURFACE OF THE DOOR LOCK STRIKER PIN. 24.5
ANGLE OF STEERING COLUMN RELATIVE TO THE
HORIZONTAL X AXIS 33°
ANGLE OF STEERING WHEEL RELATIVE TO THE
HORIZONTAL X AXIS 57°

ALL DISTANCE MEASUREMENTS ARE IN INCHES.
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FIGURE 10
VEHICLE TRRGET LOCATIONS

—
;“(Wl /7
~ = f
:—j 22.6"
e
I~ ol 23,2"
'''''''''''' =2 T ¥
—_— 8 R A
et

— CENTER CF
< REAR TARGET

¢_30.{1J L 2.0
46.2" 29.8" 58.4" | 21.6"
I . . .

30.Q",l.  46.9"
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FIGURE 11

PRE-TEST AND POST-TEST MEASUREMENT POINTS
Sy

yr\\\Rear Dutum Reference

Length of
Engine Block

ge Of Door
Number For
Rirnt Side and
0cZ Number for
Lefz Side)

S

7> Trailing
tzhind Door
{Zight/Left

7> Leading Edge
In Front 0f Dco
(Right/Left Side)

n ISl
Fie n.
o e
-;e i

X19,20 (Right/Lefr Side)

‘(//—“-To Headliner

Ccr, of
Strg.
Colum —n

=
I}
[X)
ol
o
3
[nd
c
=3

Reference
At Center
0f Rear
Bumpcr

To Bottom Of

'A' Post (Right/
Left. Side)

To Firewall (Right/iaft Side)
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Figure A-37 PRE-TEET DRIVER DUHMY & VEHICLE INTERIOR ViEW
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Figure A-37. PIST-TEST PASSENGER DUMMY HEAD AND KNEE CONTAST VIEW
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APPENDIX B

DATA PLOTS
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DUMMY CERTIFICATION DATA
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PRE-TEST CERTIFICATION DATA

DRIVER DUMMY S/N: 192

Cc-2 910401



TRANSPORTATION RESEARCH CENTER QF OHIOD
HYBRID III EXTERNAL DIMENSIONS

192 HUMANOID 2&-MAR-?1
NHTSA 122C3ED1 972E SN192 EXT. DIMENSION CALO3
i TEST PARAMETER  (DIMEN.)! SPECIFICATION | TEST RESULTS!
I TEMPERATURE _ o : T T 7zomee Fo
IRELATIVE HUMIDITY ¢ 1 4s.o% 1
ILOCATION FOR GHEST CIRCUMFERENCE (AM)! 16.9-17.1 IN ¢ 17.0 IN i
TLD\JA;;&.\-I—:} FDR—NAI 5T C;R\,UP‘F ERENCE \BBH 8. 9:";"’1'”;&"'"{"‘"“‘;T‘(‘)“‘;;\;“":
ICHEST CIRCUNFERENGE (v) § 98.2-8%.4 IN | 385 IN !
{UATST CIRCUMFERENCE ¢ 29841 IN | 935 IN ¢
\CHEST DEPTH () ¢ 84-9.0IN ¢ 841N 1
IH-POINT HETOHT @t aas-3sin ¢ sain
IH-POINT FROM SEATBAGK (D) | 53-55 1IN | 541N
ISKULL CAP TO BACKLINE (M) 1 1.6 1.8 IN 1 1.7 1N f
1TOTAL SITTING HEIGHT ) : 38.6-35.0 IN ¢ 948 IN i
ITHIGH CLEARANCE ) Fy ¢ s.s-etIN ! s8IN ¢
IBUTTOCK KNEE LENGTH K) ¢ PRe-238 IN i 237 IN |
iBUTTOCK POPLITEAL LENGTH () { 17.8-18.8 IN 1 186 IN &
\POPLITEAL HEIGHT (L) i 16.9-17.9 IN |  17.7 IN 1
IKNEE PIVOT HEIGHT M)t 19.1-19.7 IN 1 19,4 IN ¢
1FOOT LENGTH 1 99105 N § 102 IN i
iFooT BREADTH bt 3e-4zIN f a0 IN 1
ISHOULDER PIVOT FROM BACKLINE  (E) !  32.9- 3.7 IN ! 3.6 IN 1
T;;al;LDER BRE;DTH ) ‘W —ﬁ- 16. 6-17. ;-IN ?—— 16._;,—;;1—._”-!-
ISHOULDER PIVOT HEIGHT (B) ¢ 19.9-20.5 IN ! 201 IN ¢
IELBOW REST HEIGHT Wt 7s-ssin 1 eiIN
|SHOULDER-ELBOW LENGTH (I) t 13.0-13.6 IN { 13.4 IN ¢
1BACK OF ELBOW TO WRIST PIVOT  (6) | 11.4-12.0 IN | 116 IN ¢

TEST MEETS SPECIEICATIONS

TECHNICI AN‘% %“Wé

C-3 910401




TRAMNGFORTATION RESEARCH CENTER QF QHIQ
HEAD LRQF TEST

HYRRID T1I1 Jb-Mar-91

MHTSA 192C3HDY S72E SM1IR2 HEADN DROF CaL 03

ITEMPERATURE I && - 78 DEG., F ! 72.00 DEG, F !

! ] | |
IRELATIVE HUMIDITY t 10% - 70% | A5.00 % I

| ! ! !
IFEAK RESULTANT ACCELERATIONI 22% - 278 @ b 245.54 & i

! | ]
IFEAK LATERAL. ACCELERATION | 13 G HMAX ! —-2.81 G

18 ACCELERATION CURVE ! f
TUNMIMODAL T | YES I YES

!
!
! ! ! |
]
i

TEST MEEYS SFECIFICATIONS

TECHNICIANM!:ZﬁéZ?L_49242£;Zé;62321__-"_

Cmd 910401
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TRAMEFORTATION RESEARCH CENTER OF 0HIOQ
NECK FLEXION TEST

HYERID II1TX

2
82
t
=
B3
=3
I}
<3
e

& AXIS MEDK TEAMSDUCER
NHTEA 1920CENFL SUSE SNIOY NEICK FLEXION CaALo3

EMERERAN

FTEMFERATURE b &% - 72 LEG. F

72,00 REG. F

! t '

: H
B i | B L

FRELATIVE HUMIDITY ! 10% - 70% f A4, 00 I

! ! ! !
VIMFACT VELOCITY b 22.46-23.4 FT/SEC | 2

| P10 ME | 22,80 - 27.50 6 | 24,23 G
| FENDULUN e rem o m Lem e o e e o S0m e 4 o o B ot e S e o cn o 10 ot ot Sm 8 100 s e o s b e 1em
| I 20 M8 | 17,40 - 22,60 G | 20,42 G |
| DECELERATION e e e e
| I 30 M8 | 12.%0 - 18,50 G | 15,09 G |

! i ! !
briad PENDULUM G AROVE 20 ME | 29 0 Max ! 18.01 G |

JNECELERATION-TINME CURVE ]

INECAY TIME TO T G ! 34 - 42 HE : 36,25 HMS i
| rotaTIoN | TINE | 57 - 64 wS 1 se.13 ms 1
U KONENT AROUT 1 KGX | &5 - 80 FT.LES | 70,93 FT.ime 1

I QCCIFITAL e e o a1 s e o s s o 2 o o 2 1 1 o o e e e o e e
I CONDYLE I TIME ! 47 - 38 Mg f 51,00 MS !

IROTATIOH AMGLE-TINME CURVE | ] ]
TRECAY TIME TO ZERO ! 113 - 128 MS } 113,25 ME !
PRFOSITIVE MOMENT-TIME CURVE | ] !
IDECAY TINME TO ZERQ | 7 - 107 WG ) 8,05 HMS !

TEGT MEETS SPECIFICATIONS

TECHNICTAN_N

c-9 910401



MUligdd 14440 Wit higidda

MOTLHHETIHI NOTX374 HJ3N 11 f.m%m_uﬂ:m_ ¢&G LHH
1354
02z 007002 @008l B0 031 BO°0%] OR*act 0@ 0o} eaﬂﬂm‘ s e B2 0f Q8" @z pe'p @@°Re-
| o S
P (=} m
L / / >
\u..li;»/.,.l..nﬁ Aﬂ\\ ./r.ﬂ w\l\ __._s/v. e
I \ _ 5
— . LT N | S
“ -
&2
5
m
r
|
==
S
=
| =8
. _ B
\ g
S =
/ . L[
W =
‘ o
k e
f . ____ T_._..IJ“
,c\ 2
=
©
-
(o
o
8c'g 8 98748 ‘LE2h ape - = S3NTHA “HBW ‘HIH S¥N3d =y
@p- FL1E SR0) 44719 = H3ILI4 GO0 16 e

€9THI NOIX3N4 NI3N €6INS 3226
TANEJZRT HSLHN



/. WS Em e S .
u ¢Lh LHdd
04

@9.5 L gR'® DaThe-

N EE N D N R e aEC U e
MOTLHHEITHD NOTX3T4 NI3M waﬁmHmm»m
3L

J35H)
A I R R L A A a0 "8

[-

Ju
o

910401

T

C-11

o8 "0z [?JBE'I?J.E, EPF‘)E};'R:F- 09 °"0%- 03°B5-

&

L@

[~

2

=

o

S

=)

[~

=

603 @ LBTIE ‘BB Cal 26°0¢- = SIS XHW “NIH Hi38 z
_ET FAle /Rl 44713 = HilId GeDIEk P

EQTHD NOIX3IT4 NJI3IN Z6INS Jib
T4HEDCET ° HSLHH




o

E@TBQ NDIX3IT4 MI3N S6INS 3JSLE
TAHETICRT * SLHN

4 _....,_..:..Er_. igLlidldJu 1hiddy mutiglud
NOTLHHETITHI NOTXdTd A2dN :Hﬂ.mm.mm.._wﬂzm_-mhm 144
J3%k ]

L L Bp°0a1  B@TRY] Ga"0F1 BB'EC] 0000} @s.@m 00 "03 A 80" UfUNNY @abe-
=
=
()
T_
e

- . 0
\\\ . . 2
.. lﬂ
“ S

ll"l S

“ 2

//! ’ \\\w mwm

N /S 5

. ; o

. /J//f. u\ IWW

. ///w \\ =

./f \\N e

. .IIIJIJLILLia A IMW

=

L

L)

it

=

=

. OO

e

(=

=

5

GL'85 2 GR'1% *ESTRBI 454°GE- = 53NTHA XHW ‘NIH H13HL b
oR- FAT1E /BB 4473 = H3ILTId GARIE &

910401

c-12



o == s I-l [ ] »I ‘lzia.p' L . I.. - O N N a
MOTLHYGT THD HOTX3Td H33N H:B@ﬂm&:m-mmm LHHd
80'02z ©0°087 00081 B@QYY  DOT@E]  OD'GZ] 80BMl G043 W'D 0QOF  00°0E  0@p  @0'be-
8 o
5 O
s o
e
(=]
-
s
// -
&
AW e
N\ S 5
N - ,.\ s
\ / S
N .\\ S
...,.,. _\ =
. / { e
.....'/. . ‘\ T%
/;.u\\\\ | mW
L 00
S
(=]
=
e
£1'65 & A3"EL 1 B3TRET gL 95- = S3M7THA XHW *NIHW NH1OL b
Bh- £L1S /D) 4479 = 43114 CoRIb =

E07THI NLIX3Nd NI3N CEINS 3ELE
TINEJTRT HSLHH




82

00° 007

00 " 98]

pe 03]

00°0%]

alAd X dddud
MOTLHHAITHT NOTXITd MOIN IIT1 OI49AH 3-44G L4YHd

0D *42]

80 "00)

AN

[J3SH]
00" 48

IH
b

(1
803

00" 0f

0007

oa“p

88 "Be -

910401

T

T

1" @5 0" "0G- 00 "BOT -
PY-@S o 0070 00°05- 90 DO

c-14

i T

T
0eZ OD°"OGT PO TEBIT

@n-

T

1] /|9

= SATHA XHH ‘NIH
4479 = Y3114

%43

GoR1

EQIHY MOIX3ITd NJI3N €6INS 3Id
T4NEJZBT HSLH

07
[T
29
w
(Y]
[ ]
=3
o

CERTTAL 426°BE-

o%- /418 SO0

H
b

0D "ade

t



G aE A Gh B O oG DS EEUVan--aE BE S TE B uk BN e

P00

00" 007

NOTLHYBITHD NOTX3Td HIIN III OIHHAH 3-24G LHU

207951 DE'DY  BOOR]  UR'GZ1 00O

[135H)
R

3H
2

[l
0709

00° 03

0”07

o0’

@

Bahe

910401

T

T

J?- U9 "Oh- 04°09-

"0
0

C-15

R RN T

T

T
G0 "93 08" 0%

L

oM "9

-
82

Sl
[(\a]

o

L)

u

‘B5Ual

alg9-ge- z

53NT4 XUH “NIH

HANGH

GeRIE
EQTIHD NHOIXIT4 HI3H CBINS 3Ll
TAMEQZET * HELHN

gh- /4IE S0 441 = 43il714

DB EDT




d1AURUY _ﬂhhahLLc Lifigdd tiNdWumW 1gLud
MOTIHHIIIHD NOIX3Td AJ3N H:memm%:@-mmm 1HUd
343G} ‘
‘07z G0°00Z 00-esl DROYY  00'QF]  ODTUZl 0000l  WRUeY 003 00T@p Q0@ PO 0BT~
=
- S
S o
=
e
&
2
VAN g
ks en.
\,\.\.. / &
i &
/ o~
/
: b
. \ @
g e
! S
{
! S
. . .‘...._ .M
o/ >
A/ 5
) (=]
Q0
s
(]
[~
e
@0°15 & SETML ‘ pR°GIT asi-ge- = SANTHA XHM “HINW WON3N =
Oh- /i1 400 4473 = 4IL1714 G016 =

EBTHI NOIXINH NI3AN €6INS 3ITLE
T4HEITST ° BSLHH



TRANEFORTATION RESEARCH CENTER OF QHID
NECK EXTENSION TEST

HYERID IIT Té-tfap-wi

& AXIE MECK TRANSDUCER
NHTS 182C3AMNEL G7EE OBNISR NECK X7, Thind

ITEMPERATURE P49 - 72 DEG, F f 72.00 DEG, F ]

7

! ! i !
IRELATIVE HUMIDITY ! 10% - 20X ! 14400 % i

n

! ] J f

JIMFACT VELOCITY b 19,50-20,30 FT/SECH 19.51 FT/SEC |

[ I 10 ME I 17.2¢ - 21,20 G | 17.74 G
PENDUL UM e e

!
|
I DECELERATION T T T i 2 i e e e e
I b 3¢ HE | 11,00 - 14,00 G | 12,84 G

i
I 20 M8 1 14,00 - 1%.00 6 | 14,97 G }
!

! | ] |
PHAX PEMNDULUNM G ARQVE 30 MS | 22 6 MAX ! 12,78 G |

IRECELERATION-TIHE CURVE ! ] !

TRECAY TIME YO 9 @ ! 28 - 44 MBS | 43.00 S f
! I FLANE I MAaX I 81 - 106 DLEG. ! 103.78 DEG, }
’ T M e e e mm e tm i G S cem em tes tew S e G e e e s S S LE e Ss S et Sk e e em W e e e hee e < Ra me e e e S avr ot o
I ROTATION P TIME 72 - 82 HE ] 0,25 M8 !
I HMOMEMNT ARQUT I HIN b-39,0/-39,0 FT.LRBE } ~5856G.,27 FT.LES !
l GleIF'ITAL e e e e s o o e e e e S e e e e S i e e et G0 i e b Sem R he e o e s e e o e o e e . - ot o e o
I CONDYLE I TIME | &5 - 76 MS ] 7&. 6T ME '

TIROTATION ANGLE-TIME CURVE | ! !
TRECAY TIME TO ZERQ ! 147 - 174 ME ! 165.75 ME ]

IMEGATIVE MOMENT-TIME CURYE | | i
INMECAY TIME 70 ZERO } 120 - 148 MS ! 147,75 MS i

TEST MEEYE SFEC

TECHMICIAN. =77

c-17 910401



NOILBYS 13340 WiV INUN4d
NOILBSAITHD NOISHIALKT A23N [IT OI481H 3-248 14Hd

4@ "G -
910401

80 0

ﬁJ[G EJ.% ' CN wﬂ.éqdl“:l 13 '.'l@.l‘b s

1

"7.‘

0" 0

T
T

00 -

00 "=

BOGE

[23SH)  3HIL
7 0@'0bc BRTeE] PO@3T  QOGR]  @DTGSl  d0°OB[ a0 "2 LALE] ap"dh ad " 0e pe'p  B@°RC-
. N
=N A ~
| \\..\\.\])//Irol\\\ ..l./l\ ./-L..\\ / __
Ju.fffs.lll\.lllr}lfcu.\\ x
- /.)./ i
. f
-,
£5°4 8 hhel ‘PG TRG apE - = 530754 XHW “NIH AXNId
or- SL1e /0Dl 4413 = 431113 GROIB
EBTHI "IX3 MI3N CBINS 3ELif
[INEICET H51HK



- O e En oy o e e S Camlllsee Uome e
HOTLHYATTHD NOTSNILXE AIEN TIT OI48IH 3-Z46 Em_m

[A3CHY  3IWIl

00°077 ©0°007 0a'0%; BO0Y 00°DE  09°62]  00'@O)  G0UGF 000 0Q'0)  O0'0E  0'p  00'bE
5 S
= =
e o

g

(=]

. ...r..:...f. =

-

.f...ff. .\\\Lﬁ .m
......f.(. . ..x.r...... MH%
/ .\.\\. -

. . . f.ir.}l..rl. . .\s\.\. . I.Mj

J.J.Ir . . u_..\_. . mﬂﬂ
/ . .\...\\. QGJW.J
L. Jll..'.l.l.....«\.\ l.ﬂ[n_u

s

]

(=)

agl

e

=

(=]

=

(]

"o

(&)

-

&

o

24884 @ 24785 ‘B2 387 agR°"cl- = S3NTHE XHH “NIH Hi38 =

Bh- /418 DAl 44713 = 4314 Laalb =

E@IBD *1X3 MI3N S6INE 3Lt
TINEASET ¢ HSLHH




"B

3

00" 097

4 [ALNU
HOTLH4EI TH3 MOISMILX

HLldlddl

AJ 3N

1HudE NuLLlglud

[T OI484H 3-245 14Hd

[J3CH]

3HLL

00" 08]

PO 0]

00" 0%

A

00 "00

0°4g  00°03  00'Op  09°QF

ea’p

00 de -

T

gmd'm 03 @Z- DATOR-

Y

]
ne-ow [FJQ:%]@E ENE

T

I

o0 " @9

T
oo eg

T

i
-

8 00

"5

q

‘ ESTL0C

430" 12-

dh- FLIE SO

= 53764 XBH “*NIW
4473 = 43114

H13HL
530716

EBIHY "1X3 HI3IN ZBIHE 3IEL

TINEZET °

HSLHN

OB "AZ1 00°001

910401

Cc-20



G GE A Gh B A EN DD MNC S AL ae . R S e SN =
HOTIHHATTHI NDISNILXT MIIN :T@Tmu& 4-¢£§ 14Hd
009z 00°00Z 00°9S] DO'OYI  00DR 00Tl 0D'00) R I N R

T

1

T

®6°Ch  OB-OC __ 00°0 00°0Z- 03 " Oh-

T
(D10 R R R ] 1

T

T 087081

GZ'B8 2 8L7CQ1 IO T4 LR RE- z
9# = ..._...H..M m \...@S ,_

SINTHA XBH *NIM

dd9g =

4314

EBTH2

NHLOL
Ga01E

“1X3 NI3N S6INS 3ELE

TIMETET JSLHN

(s

0B "4

910401

Cc-21




Z

SLXY X da"bd Agan
HOTLBHAITHI NOISNALXS AJAN L1 aﬁmmpﬁ
]

[335W1 3
e L U L U A (L T G L s

3-C4LG 1dHd

b
00" 07 WG 00%e3  oetEp 90

e’ @@'Bc-

T

i - B0 "@RE -

G

T T ¥

U101 GG'GQ—GD'QGI-WQf"I-%Eﬁﬁ%?—@@'@

-
60 0%

S3N18A XBW *NIK
dd18 = 431714

ga'gds s 91°19 *BECEL a£9°L11- =

001

4XH3N
GS0IE

Oh"aA@T

E@THD *1X3 MIIN €6INE 3CLG

[INEIZET ¢

HELHN

910401

c-22



- N N u B Au an uh e laee'Ules S
HOTLHYETITHD NOIGHILKT HI3N HHW

G A T L v A D AR

33

u
00077 00" 0I7 0 U

14Hd

peez  00'p  D0'DZ

9310401

T

T

T

Cc-23

00°0 PO'0Z- QB O%- OD'03- 08 0%- PO -OOI-
FLa 3PP - 0o 0=-PD 00T

T

00 I\ Yot

T
[ JURMORE

ol

a297ER- S3ANTHA

on- FL1S

L6881 & LBTCL ' RLTEL

XHHW “NIM
44719 =

4314

HAA3N

S8R 1B

EQMY "1X3 gumz £6INS 3l
TINEJEE HSLHH

po "3




JAUNUY 1gLlidl gy Lidgd INdWunW iBLuL
HOTLHYBTIHD NOISHILXI H03N TIL OI494H 3-246 1HHd

[J35H]  3HIL
c 0D'@GeZ 0QRTe3T BROAL 0BTl @RTALT  o@t0@) got@g  WQTe3 90@R @y EC @@’ Q@°bc-

Y]

T

00" 03-B0"0QT -

T

ET'061 @ 127G ‘ES°QL d4C70G- = S3NTHA XHH ‘NIH WOA3N
oh- SLIE /RO d478 = 431714 G30156

ERTHD "IX3 4I3N Z6TNE 3Eit

TIHEIZET * HELHN

910401

g -
{&ﬁ

"3t

00 "@ BEO"Y

4
L3

00 "% ©BO"Q

B@ "y



TRAMEFORTATIONM

THOR

NHTGA 19P2C3THLE

FTEMPERATURE !
! !
FRELATIVE HUMIDITY ]

f ]
PRENDULUN VELQCDITY !

f !
PHAXTHUY REFLECTION }

] !
IMALTIMUN RESISTIVE FORCE I

! !
FINTERNAL HYSTEREGIE {

TEST MEETS SPECIFICATIOMS

TECHHICIQ?-!_.._.,%_..,./{/(.

I I HIGH SFEEDR TEST !

HRESEARTH CENTER DF OHIQ
AX IHFACT TESY

HYERID TIX 2a-Mer-91

SPECIFICATION TEST RESULTS

&% - 72 DEG. F ! 72,00 DEG, F 1
! !
10% - 70% ! .00 !

!
2L b6-2304 FT/SEC 21492 FT/EEC

2.90 - 2.848 IH ! 2e&ET TN

|
!
! !
!
I
!

114G - 1325 LEE o117 e .4 LES

C-25 910401
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TRANGFORTATION RESEARCH CENTER OF

- T KNEE
IS 19203.K1

ITEMPERATURE
}
IRELATIVE HUNMIDITY
!

VPRORE VELQCITY

FEAKN KNEE IHMFACY FORCE
]
IFROBE WEIGHT

TEST MEETS SPECIFICATIONS

TECHHICIAM. "

Mo

EMEE IMPACT TESY

YRRID OIVI

! f& - 78 DEG. F !

} 104 - 704 i

| 1
b &.8 - 7,0 FT/8EDC |

b 10480 - 1300 LEE
t !
! 11,0 LES !

C-30

OHIO

F2.00 DEG.

[ - g
AS. 00 %

&.%4 FT/REC

25G.84 LBE

F !

910401
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TRANSFORTATION RESEARCH CENTER OF QMID
FNEE THEAMCT TEST
HYBRITD TIXI Joé-Har~-91

RIGHY KMNEE
NHTEA 192C3IRKY STEE ORMIeR RLONHEE 1100 DAL Q3

-

] j ! !
! TEST FARAHMETER I SFECIFICATION T TESTY RESIT

IRELATIVE HUMIDITY ! 10% - 70% | 45,00 % ]

! ! ! !
| FRORBE VELQCITY I &.8 - 7.0 FT/8ED | £.94 FT/SEC

]
FREAK KNEE IMFACT FORCE 10466 - 13040 LEE | 1182,42 LES !
i ! | !
{FROBE WEIGHT ! 11.6 LEE ! |

TEST MEETS SFPECIFICATIONS

T'EC:H?-IICIAH%;% e Ze ..

C-33 910401
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PRE-TEST CERTIFICATION DATA

PASSENGER DUMMY S/N: 142

C-36

910401



HYBKID 111 EXIERNAL DRQIMENSLIUNS

142 ALDERSON 26-MAR-21
NHTSA 142C4ED1 972E SN142 EXT. DIMENSICN CALO4
L TEST PARAMETER  (DIMEN.): SPEGIFICATION | TEST RESULTS!
eweERATORE & 172000 Ft
IRELATIVE WUMIDITY 1 1 asox
ILOCATION FOR CHEST CIRCUMFERENCE (AAJ: 16.9-17.1 IN |  17.0 IN
ILOCATICN FOR WATST CIRCUMFERENCE (BB): 8 9- 9.1 IN 1 9.0 IN
ICHEST CIRCUWFERENCE  (v) | 38.2-39.4 IN 1  38.8 IN
IWAIST CIRCUMFERENGE (1) ¢ 82.9-34. 1 IN ¢  33.2 IN
ICHEST DEPTH < ¢ e.4-9.0 1IN { 87N !
\H-POINT HEIGHT ¢ ss-asIN ¢ =2eIN
IH-POINT FROM SEATBAGK (D) { 5.3 55 IN {54 IN
ISKULL CAP TO BACKLINE ¢ ¢ 1.&- 1.8 IN ¢ 17 1IN 1
{TOTAL SITTING MEIGHT () ¢ 34 6-35.0 IN ¢ 348 IN 1
ITHIGH CLEARANGE 1 sset N i s7IN ¢
IBUTTOCK KNEE LENGTH 0 : 22.8-33.8 IN |  23.5 IN ¢
{BUTTOCK POFLITEAL LENGTH () § 17.8-18.8 IN |  18.7 IN
IPOPLITEAL HEIGHT (L) § 16.9-17.5 IN 1  17.8 IN 1
IKNEE PIVOT HEIGHT 0 ¢ 19.1-19.7 IN ¢ 19.3 IN
IFOOT LENGTH  (P) 1 9.9-10.5 IN {101 IN %
(FOOT BREADTH Wy 3.4- 4.2 IN ¢ a8 IN
ISHOULDER PIVOT FROM BACKLINE  (E1 |  8.8- 3.7 IN { 2.5 IN 1
{SHOULDER BREADTH (V) i 16.6-17.2 IN | 148 IN
ISHOULDER PIVOT MEIGHT  (B) | 19.9-20.5 IN { 201 IN 1
{ELBOW REST HEIGHT (¢ 7.5-8.3 1IN { B2 IN ¢
{SHOULDER-ELBOW LENGTH (D) { 13.0-13 & IN { 12.6 IN 1
{BACK OF ELBOW TO WRIST PIVOT  (6) { 11 4-12.0 IN { 11 5 IN !

TEST MEETS SPECIFICATIONS

reomician { Yoan MetelaZ”

C-37 910401



TRANEFORTATION RESEARCH CENTER OF QHIO
HEAD OROF TEQT

HYBRRID 311X 2é-Mer-91

NHTRA 142C4HNOY SF2E SM1A3 HEAD DROP CAL 03

} TEST FPARAMETER !} GFECIFICATION b TEST RESULTS !

i
A 1

FRELATIVE HUMIRITY ! 10X - 70% } 48€.00

] | | !
PREAK RESULTANT ACCELERATION 228 - 275 6 b 244,12 G f

! ! ! t
FFEAK LATERAL ACCELERATION 15 & MAX | ~X.80 6 !

! ! i !
P18 ACCELERATION CURVE { [ ]
TUNIMODAL? { YES t YES |

TEET MEETS SPECIFICATIONS

TEC;-;NI(:IM-}._QZ; MML

- = T A e RIS Ayl o v

C-38 910401
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TRANSFORTATION RESEARCH CENTER QF QNHIQ
NECR FLEXIQN TEST

HYRRID ITIX 2hH-Mar-91

AXIS MECK TRANSDUCER
1420 4NF1 BAZE SMNI1AZ MNECK FLEWINM I8 04

F TEMFERATURE

I &% - 72 DEG. F | 72,00 DEG, F

IRELATIVE

!

|

! |
!

{ ! !
!

HUMIDITY | 10% - 720% f 49,00 X

VELOCITY

FEMTULH UK

RECELERATION

I 16 HE F 0 22,50 - 27,50 6 | 25.48 G t

I 20 ME | 17,60 -~ 22,60 G | 20,28 © !

t 30 M8 | 12,50 - 18,50 G | 14.58 @G ]

! | ]

FENDULUM G ARQVE 30 HE | 29 6 MAX ! 14.31 @ i

IDECELERATION-TIME CURVE | ! i

FDECAY TIME

ROTATION
MOMENT ARQUT
OCCIFITAL
COMDYLE

G ! 24 - 42 MS ] I&.00 MG ]

I MAX i 64 - 782 LEG, ! 74,48 DEG, !

I TIKE | 37 - &4 ME ! 58,38 ME !

I MAX 1 65 - 80 FT,LES | 70,43 FT.LRS t

I TIHE | 47 - S8 HMS | 39.13 HE ]

IRQTATIOM AMGLE-TIME CURVE | |

IFOSITIVE MOMENT-TIME CURVE | !

f
IDECAY TIME TO ZERO ! 113 - 128 M8 ! 112,80 ME

'

!

JDECAY TIME TO ZERQ ] ¢7 - 107 MS ! 161,60 M5

TEST MEETS SFECIEICATIONS

TECHNICIAHM.. %_MQ—Z«_

C-43 910401
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TRANSFORTATION RESEARCH CENTER OF QHID

NECK EXTENSION TEST

HYERIT YTIX

4 AXIS MECK TRANSDUCER
NHTSA 142CANE1 SV2E BNI4Z2 NECK EXT.

TEST FARAHETER ! BRECIFICATION TEST RESU

Al g

I TEMPERATURE I &9 - 72 DEG., F i T2.00 DEG, F
! ] ! !
IRELATIVE HUHIDITY ! 104 - 70¥% | A4S,00 % ]

! ! !
FIMFACT VELOCITY I 19.,50-20,30 FT/SECH 18,81 FT

l f 10 HE | 17,20 - 21,20 6 | 17,97 G
| FEMUULUM st s o i e e e o i ot e e i i e o e 1 e o e 1 o e e e
: o

I ORECELERATION o e oo e e o e e e
[

IMAX FENDULUM G AROVE 20 MS | 22 G HMAX t 13.22 6

FVOECELERATION-TINME CURVE ! !
IDECAY TIHE TC & G } IR -~ 44 ME ! 41,20 M&

oD PLAME I MAX I8t - 104 DEG,. f 106,53 DE

I Sme et e sm G Ge e e e e e e et b et M ek e e Sr e b aim e e e = e e W e e e M at e o
I ROTATION ! TIME | 72 - 82 ME } 76,83 ME
I MOMENT ARGUT I MIM f=2%.0/-39.0 FY.LBE | ~84,28 FT
l OCCIPITQL e e e e G G e e i e G e G e s e e e e e e e e o e e e o b e s e e o i e e o

| CoMDYLE I TIME 1§ &5 -~ 79 MO i 74.00 MS

IRATATION ANGLE-TIME CURVE | !
IRECAY TIME TQ ZERQ ! 147 - 174 MS ! 195,88 HE
INEGATIVE MOMENT-TIME CURVE | ]
TRECAY TIME 7O ZERD ! 126 - 148 MS f 124,13 ME

TEST MEETS SFECIFICATIONS

TECHNICIA n-%#

C-51

SEEC !

G, f

!

+LES !

!

!
!
!
|

910401
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TRANSPORTATION RESEARCH CENTER OF OHIO

THORAX IMPACT TEST

HYBRID III 2&-Mar—91

NHTSA 142C4TH1 D72E SMN142 H. S THORAX CALO4

TEST PARAMETER i SPECIFICATION TEGQT REEBULTS
iTEMPERATUD 6% - 72 DEG. F i 72.0C0 DEG. F {
C T
{RELATIVE HUMIDITY d 10% ~ 70% i 49. 00 % i
Ty
TPENDULUM VELOCITY i 21.46-22. 4 FT/8EC | 21.92 FT/SEC :
T
iMAXIMUM DEFLECTION 1 2,50 - 2.86 IN : 2. 77 IN i
L
tMAXIMUM RESISTIVE FORCE i 1160 - 1325 LBS i 11461i.2 LBE {
A
1 INTERNAL HYSTEREGSIS i 4% - 85% d 72. 7% H

TEST MEETE SPECIFICATIONE

TECHNICIAN %‘W

C-59 910401
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TRANSFORTATION RESEARCH CENTER QF QHIQ
RKNEE IMPACT TEST
HYBRID TIX 26-Mar-21

FT WNEE
Fad 142040 K1Y GYZE SNIAZ LL.KMEE 11LE Cnl 04

! | f !
! TEST FARAMETER PO BPECIFICATION I TEST RESULTS !
| J ! }
I TEMPERATURE I &4 - 78 DEG. F ! 72,00 LEG. F !

! ] ! !
TRELATIVE HUMIDITY ! 10k - 7¢% | A5.00 % !

! ! ] !
| FROBE VELQCITY P &.8 - 7,0 FT/8EC | &.%4 FT/8EC !

FPEAK KNEE IMPACT FORCE b 1040 - 1306 LES I 1235%,07 LRS !
! ! ! !
FPRORE WEIGHT ] t1.0 LERE ! ]

TEET MEETE SPECIFICATIOQNMS

TECHNICIM.‘._%_.-I% a
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TRANEFOQRTATION RESEARCH CENTER OF QHIQ

KNFLE ITMPART TESQT

HYBRRII I@1 °

~Mar-&1

1y

RIGHT RMEE
NHTSA 142C4RK1 SRR OENLIAD RLORHDE 1IUT 0al 04

FARAMETER SFPECIFICATION POTERT mEpewlT !

FRELATIVE HUMIDITY ! i0% - 70% I AR, 00 ¥ !
?_»_____«_”______*~___"_M___;“_w_______*u_u____";w“wn_,_~__"“_"_____“;
FFRORE VELOCITY P &.8 - 7.0 FT/8EC I &.93 FT/REC i
[FEAK KNEE INFACT FORCE | 1060 - 1300 LES | 1242.23 LES 1
:PRDBE WEIGHT : 11,0 LES : :

TEET WMEETE SPECIEICATIOMS

TECHNICIML.%.--%“ .
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APPENDIX D

MISCELLANEOUS TEST INFORMATION

910401

-



16/10/01 16/10/%0 sdaNgnog I0T%1I%1502 {802 JALAWOILNILOd HOL3Y¥LS L1734 d3TINOHS
16/70/01 16/10/%0 0363140 ¥o¥-101-4d 668Z1Y d3LIUOILNILOG LNO-T00dS 1138 ¥3ATNOHS
16/82/50 06/8Z/11 mogdan 6TVE 019 T13D0 OV¥071 3J40d4 1738 J3IATNOHS
16/01/L0 I6/01/10 nogar 6TVE 9¢¢ 1730 A¥07T 32304 1734 d¥1T
16/£0/90 06/¢£0/21 HOJLINd3A Y¥zivie 96-ETELS JILIWOILNILOd NOILJI3ITI3Q LSIHD=
16/L2/S0 06/¢C/11 NOLN3ICQ 91.1 0820 TT130 OY¥0T SIXV-Z LNOSY INIANWOHW
16/42/50 06/¢2/11 NOLN3Q L RA S 0820 17140 Y071 SIXV-A 1A08Y INJIWOK
16/L2/50 06/L2/11 NOLN3Q 91LT 0820 TTID AY¥0T SIXVY-X LNO8Y LNIWOHW AD3IN«
16/L0/50 06/L0/11 NOILN3d 9141 0820 TT1d0 AY¥0T 304804 SIXV-Z
16/L0/S0 06/L0/11 NOLNI O EANAS 0820 1130 aVv01 J0Y03 SIXV-A
16/L0/50 06/L0/11 NOINIQ 9141 0820 1730 AY0T IJY0od SIXV-X HOIN=x
16/90/S0 06/90/11 as9 OEVT £76 1730 4¥0T 30404 JYyNWAA LHOIY
16/90/S0 06/90/11 4s9 0Edye £06 173D O¥0T IO40d JAWII 13371
16/L0/50 06/t0/11 ODAZONI Y9TL HETDO 1400V SIXY-Z
16/50/S0 06/50/11 OOAdONd y32L H8ZUWD T33OV SIXV-X
16/50/5S0 06/S0/11 O0O0AdON3 ¥9ZL H96MO "13030¥ SIX¥-X LS3IHD
16/L0/S0 06/L0/11 00AJONI ¥92Z¢ HB86TD "T300VY SIX¥-2Z
16/L0/S0 06/L0/11 0JA30N3 ¥97¢ R¥yg¥d *1320¥ SIXV-X
16/L0/S0 06/40/11 OO0 Ad(ONd v9lL HT1400 “Td00V SIX¥~-X (JV¥dH
anda LS YdAN "ON TAAOW "ON TYIYIS

JLY¥d NOILYY4dIIvVD

I6T# AWWNO ¥3AIdd

SNOILVYEITYD LNIWNALSNI AWWAC

910401



—
Q
<
o
—
a

16/10/0T1 16/10/%0 saNygnod 10T%1%1502 6805 JALIWOILNILOd HOLIJLS 1739 d3ATNOHS

16/10/01 16/10/%0 00G37TdD Yov-10T-4d SE19850 JILIWOILNILOL LNO0-T100d5 L1368 d40INOCHS

16/11/L0 16/11/10Q Mn0831 61VE 909 7740 QY071 ddd¥04 1134 d30T1N0HS

16/11/L0 16/11/10 H0g31 61%E £19 1130 QY0T 3D¥0d4 1134 dVY1

16/€£0/90 06/£0/21 HO3LINdIA ¥Zivie 80ZE06 JILIWOQILNILOd NOILI3ITA3A LSIHD«x

16/82/S0 06/82/11 NOLNId 9Tt 9010 173D A¥0T SIX¥-2Z2 LN08Y INIWOW

16/82/90 06/82/11 NOINJd 911 3010 TI33 OV¥V0T SIXV¥-X LNOHY INJIWON 4

16/82/5¢0 06/82/11 NOIN3d AN 9010 T130 QY01 SIXV-X LNOEY INIWOW ADEN« A

16/82/50 06/82/11 NOLN3d EANAt 3010 1732 A¥0T IDI0d SIXV-X

16/82/50 06/82/11 NOLNIQ 9141 30710 17142 AV0T 30404 SIXV-A

16/82/50 06/82/11 NOLNIQA 91¢Lt 9010 1730 A¥0T FD0Y0d SIXV-X HOHN«

16/51/80 16/91/20 asd 0E¥Z 9001 T730 dV¥0T 3d0¥0Jd INWIJ LHIIY

16/51/80 16/S81/20 as9 (13 44 2001 TT33 QVOT 3JO0J0d ¥NWIL 1437

16/L0/50 06/L0/11 00AJaNd XA H9TAD T33OV SIXV-2Z

16/¢0/50 06/¢0/11 O0JA3AaNd ¥92¢ HS9AD "Td00V SIXV-A

16/¢0/S0 06/L0/11 0DAZAONT b9ZL HEQYD "13204¥ SIXV¥-X LSIHD

16/S0/S0 06/50/11 0DAIANd ¥92¢ H¥%10 "THO0¥ SIXV-2

16/50/50 06/30/11 03A3ANdT ¥932¢ HZ ¥MD 1420V SIXV-X

16/50/50 06/50/11 ODAZONE ¥92L resoa “14D0¥ SIX¥-X (VIH

ana 15¥1 -4 "ON T3aOH "ON 'I¥Id3S

JL¥a NOILVYEITVD
Y14 XWWNG ¥IDONISSYd

SNOILYAEITYD INIWAALSNI AWKNC




16/L1/%0 06/41/01 Mnog3anl L91e 1921 JONI¥D J0804 NOISSI¥YdWOD NIWOQEY
16/10/%0 06/10/01 SINdINog Y0S1¥61S0Z2-%6208 2L1-SL0% dOoNv¥d "71dSIA NOISS3I¥dWOD NIWOAdV
NOIL¥DIJdIO0ddS "ddUW AJdHdHWAH 020¢ T-1090-41dD JONVYD NOILVLIOY NOIX3ITd dAVEWNT
aay 1vday 68/£0/S0 NOTTIILYHD 0S-HddQ VN JoNVD J0d0d NOIX3ITd d¥EHNT
16/91/%0 06/91/01 00 AJONd AR A $900 “TI00Y¥ WN'INANId XVEOHL/LSIHO/8NWIJ
16/91/%0 06/01/01 SANINOY £E009%81S0Z-%81S N ddLIWOTLNILOd YVYINIT ONIANIE NO3N
NOIL¥DIdIOddS "ddU SaNINog Z0T-1-9E¥SE UN YJILIWOILNILOG A¥YYLOA ODNIGNIE ADIN
16/60/%0 06/60/0T1 00AdANd AN 652D ‘1300V WATNAN3d ONIANIE YO3N
ana LS¥1 “UANW ‘ON T300H ‘ON TYIY4IS

JLY0J NOILYYdITIVO

SINIWNALSNI AdOLYIO0dYT NOILVIHITYD

16/£1/50 06/€1/11 OOAJONA v9i¢ H994D SIXV~-Z d3INIO d¥3¥ ITOIHIA
16/12/90 06/12/21 00 AJANI Y92 H6020D SIXV-Z ¥ILNID JIEWIWSSOYD 1V¥IS dV¥VIY
16/v1/%0 06/%2/01 OJAdONY Y9zl HIBHI SIX¥Y-X JFINIO TINVd INIWNJLSNI
16/21/%0 06/21/01 0JA3ANT vaie HL6HO SIXV-X ¥3dITYI IAVYg L1331
16/02/60 16/02/E0 O0AJONZ v92¢ H@IHD SIXV-X ¥ILITYO INvdd IHOIY
16/%2/%0 06/%7/01 00AdONI Y9l HETAD SIX¥-X WOLLO8 INIONZ
16/L1/L0 16/L1/10 00 AJUNI Y9l HOELD SIX¥-X d0L INIONI
16/L0/50 06/¢0/11 O0JAJANI ¥92¢L H6ELD SIXY-X dIHWIWSSOYD LVYIS d4vY3¥ LHODIY
16/€1/50 06/ET/11 OOAJONd Y924l H9¥HD SIXV-X JIIWINWSSOYO yviay¥ Lv¥aS LI31
ana LS¥1 - E1 "ON T3dOW "ON 1T1V¥Id3s

JL¥d NOILVJEITYO

SILINOIATIIOV JTOTIHIA

SNOILVHHITVO LNIWAJLSNI AJOLVYOHYT NOILLVAHITIVD ANY JTOIHIA

910401

-4




SIGN CONVENTION

NHTSA DATA_ TAPE REFERENCE GUIDE

ACCELEROMETERS:

+X: FORWARD
+Y: LEFTWARD

+Z: UPWARD

POTENTIOMETERS:

+CHEST LONGITUDINAL DISPLACEMENT: CUTWARD

+CHEST LATERAL DISPLACEMENT: LEFTWARD

+SEAT BELT DISPLACEMENT: OUTWARD

+SEAT BELT EXTENSION: ENLONGATION

+KNEE SLIDER DISPLACEMENT: DISTANCE BETWEEN FEMUR AND

LOAD CELLS:
+FEMUR FORCE:
+SEAT BELT FORCE:
+BARRIER FORCE:
NECK LOAD CELLS:
+X FORCE:
+Y FORCE:
+Z FORCE:
+X MOMENT:
+Y MOMENT:
+Z MOMENT:
TIBIA LOAD CELLS:
+X FORCE:
+Y FORCE:
+Z FORCE:
+X MOMENT:

+Y MOMENT:

TIBIA INCREASED (IN RELATION

TO A SEATED DUMMY)

TENSION
TENSION
TENSION

HEAD PUSHED FORWARD

HEAD PUSHED LEFTWARD

HEAD PULLED UPWARD (TENSION ON NECK)
RIGHT EAR ROTATING TOWARD RIGHT SHOULDER
CHIN ROTATING TOWARD CHEST

CHIN ROTATING TOWARD LEFT SHOULDER

TENSION
TENSION
TENSION
BOTTOM OF TIBIR MOVING LEFTWARD
BOTTOM OF TIBIA MOVING REARWARD

D-5 910401
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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
Accelerations
Forces
Moments
Femur/Knee/Tibia/Ankle
Forces
Moments
Displacements
Sled Accelerations
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

910401
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APPENDIX E

RESTRAINT SYSTEM INSTRUCTIONS FROM OWNER'S MANUAL
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* Never drive the vehicle with the
head restraints removed.

* Do not attempt to adjust the head
restraint while driving.

(For front seat in the 2-door model)
Pull upward on the restraint to raise it to the
first position. To raise it higher (or to lower),
pull upward on the restraint (or push it
down) while pushing in the release.

(For front seat in the 4-door model)

To raise the head restraint, pull upward on
the restraint until it clicks. To lower the
restraint, push down on the restraint while
holding in the lock lever. If a head restraint
must be removed (for cleaning, replace-
ment, etc.}), push in the lock lever and pull
the head restraint afl the way out.

{For split rear seat in the 4-door model}

The head restraints do not have different
height positions; they should remain fully
inserted. If a head restraint must be remov-
ed (for cleaning, replacement, etc.), push
in the release and pull the head restraint all
the way out. To reinstall, fully insert the
head restraint while pushing in the release.

SEAT BELTS AND CHILD RESTRAINT
SYSTEMS

Front and Rear Lap-Shoulder Belts

2-7

Low

HIPS

Pull the buckle tongue attached to the seat
belt across your body and press it into the
buckle catch until you hear a “click”. The
buckle catch is located at the inboard side
of the seat. To reduce the risk of sliding
under the belt during a collision, position
the lap portion of the belt across your lap
as low on your hips as possible and adjust
it to a snug fit by pulling the shoulder por-
tion of the belt upward through the latch
plate.

The length of the diagonal shoulder strap
adjusts itself to allow freedom of move-
ment. The seat belt has an emergency lock-
ing retractor {ELR), which is designed to
lock the seat belt only during a sudden stop
or impact. To unfasten the belt, press the
release button on the buckle catch.

910401



NOTE:

The front passenger’s seat belt and the
rear seat belts have emergency locking
retractors (ELRs) that can be temporarily
converted to function as automatic locking
retractors (ALRs). The ALR mode should be
used if you need to secure a child restraint
system in the seat. Refer to the CHILD
RESTRAINT section for details.

Seat Belt Inspection

REPLACE
WHEN
VISIBLE

.....

SLEEVE

Periodically inspect the seat belts to make
sure they work properly and are not damag-
ed. Check the webbing, buckles, latch
plates, retractors, anchorages, and guide
loops. Replace any seat belts which do not
work properly or are damaged.

The front passenger’s seat lap-shoulder belt
has a small loop of webbing lightly stitch-
ed into the belt under the plastic sleeve, as
shown in the illustration. Periadically inspect
the belt to see if the loop has been pulled
out {(making the “REPLACE BELT” label visi-
ble}. If the “REPLACE BELT" label is visible,
you must replace the belt to help restore
optimum restraint system effectiveness.

A WARNING -~
Be sure to inspect all seat belt
assemblies after any collision. Any
seat belt assembly which was in use
during a collision (other than a very
minor one) should be replaced, even
if damage to the assembly is not ob-
vious. Any seat belt assembly which
was not in use during a collision
should be replaced if it does not func-
tion properly or is damaged in any
way.

2-8

Child Restraint Systems

Suzuki highly recommends that you use a
child restraint system to restrain infants and
small children. Many different types of child
restraint systems are available; make sure
that the restraint system you select meets
Federal Motor Vehicle Safety Standards.

All child restraint systems are designed
to be secured in vehicle seats by lap belts
or the lap portion of lap-shoulder belts.
Whenever possible, Suzuki recommends
that child restraint systems be installed
on the rear seat. According to accident
statistics, children are safer when properly
restrained in rear seating positions than in
front seating positions.

Children could be endangered in a
crash if their child restraints are not
properly secured in the vehicle. When
installing a child restraint system, be
sure to follow the instructions below.

Installation

a Pull to tighten

Install your child restraint system accord-
ing to the instructions provided by the
child restraint system manufacturer. After
making sure that the seat belt is securely
latched:

1) Pull all of the remaining webbing out of
the retractor. You will hear a click, which
means that the emergency locking re-
tractor (ELR) has converted to function
as an automatic locking retractor (ALR).

2) Allow the extra webbing to retract, and
pull the webbing toward the retractor to
take up any slack. Make sure that the
lap portion of the belt is tight around the

child restraint system and the shoulder
12

E-3

910401

—

1
i
i
'
'

4

g
/
[l

I
|
i
i
y
!
!
'
‘
i
’
i
!
I



portion of the belt is positioned so that
it can not interfere with the child’s head
or neck.

3) Make sure that the retractor has con-
verted to the ALR mode by trying to pull
webbing out of the retractor. If the
retractor is in the ALR mode, the belt
will be locked.

LT A WARNING L L
If the retractor is not in the ALR
mode, the child restraint system can

move or tip over when your vehicle
turns or stops abruptly.

4} Try moving the child restraint system in
ali directions, to make sure it is securely
installed. If you need to tighten the belt,
pull more webbing toward the retractor.

When you unbuckle the seat belt and allow
it to retract to a certain length, the retrac-
tor will automatically revert back to the
normal ELR mode.

Do not attempt to use a child restraint that
requires a top strap in the rear seat of this
vehicle. There is no appropriate place to
attach a top strap anchor behind the rear
seat.

A WARNING

* Never allow persons to ride in the
cargo area of a vehicle. In the
event of an accident, there is a
much greater risk of injury for per-
sons who are not riding in a seat
with their seat belt securely
fastened.

* Seat belts should always be ad-
justed so the lap portion of the belt
is worn low across the pelvis, not
across the waist. Shoulder straps
should be worn on the outside
shoulder only, and never under the
arm. Seat belts should never be
worn with the straps twisted and
should be adjusted as tightly as is
comfortable to provide the protec-
tion for which they have been
designed. A slack belt will provide
less protection than one which is
snug.

* Make sure that each seat belt

13
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buckle is inserted into the proper
buckle catch. It is possible to
cross the buckles in the rear seat.
Do not wear your seat belt over
hard or breakable objects in your
pockets or on your clothing. If an
accident occurs, objects such as
glasses, pens, etc. under the seat
belt can cause injury.

Never use the same seat belt on
more than one occupant and never
attach a seat belt over an infant or
child being he!d on an occupant’s
lap. Such seat belt use could
cause serious injury in the event
of an accident.

Pregnant women should use seat
belts, although specific recom-
mendations about restraint use
should be made by the woman’s
physician.

Periodically inspect seat belt as-
semblies for excessive wear and
damage. Seat belts should be
replaced if webbing becomes
frayed, contaminated, or damag-
ed in any way. It is essential to
replace the entire seat belt as-
sembly after it has been worn in
a severe impact, even if damage to
the assembly is not obvious.
Infants and small children should
never be transported unless they
are properly restrained. Restraint
systems for infants and small
children can be purchased com-
mercially and should be used.
Make sure that the system you
purchase meets Federal Motor
Vehicle Safety Standards. Read
and follow all the directions pro-
vided by the manufacturer.
Avoid contamination of seat belt
webbing by polishes, oils, chemi-
cals, and particularly battery acid.
Cleaning may safely be carried out
using mild soap and water.

For children, if the shoulder belt
irritates the neck or face, move
the child closer to the center of
the vehicle.

Seatbacks should always be in a
fairly upright position when the
vehicle is being used, or seat belt

910401



effectiveness may be reduced.
Seat belts are designed to offer
maximum protection when seat-
backs are in the fully upright
position.
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