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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 Tramsportation
Research Center Inc. (TRC) under Contract No. DTNH22-30-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 1992 Dodge Ram Wagon van, NHTSA No. MNO0301, 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 FHVSS 208, “Occupant Crash Protection" performance.

The test vehicle was instrumented with seven (7) accelerometers to
measutre 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 vehicle impacted a frontal load cell
barrier instrumented with thirty-six (36) barrier face load cells. The

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

The test vehicle contained two (2) Part 572E 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 Imndicant

Test Procedure.

Both dunmies 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 5?2 E dumnmy's
instrumentation also included a8 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 nmultiplexed and recorded on
twa (2) 1l4-track tape drives. The data was digitally sampled at 8000

samples per second and processed per section IP1l of the Laboratory Indicant

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

camera.

The vehicle, occupant, and Jload cell barrier data are presented in
Sectian 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 1oad cell barrier data plots.
Appendix € contains the dummy certification data. Appendix D contains
miscellaneous test information. Appendix E contains the restraipmt systenm

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 fromtal load cell barrier test was conducted at TRC on March 16,

1992.

The test vehicle, a 1992 Dodge Ram Wagon van, NHTSA No. MNO0301, was
equipped with a 5.2 1liter inline engine, automatic transmission, power
steering, and power brakes. The vehicle's test weight was 5514 pounds. The
vehicle's impact speed was 35.0 mph. The vehicle sustained 1?7.8 inches of

static crush during the impact.

The driver's head injury criteria (HIC) was 1392. The driver's chest
maximum vresultant acceleration with three (3) milliseconds minimum duration
was 65.8 g. The driver's chest maximum deflection was 1.7 inches. The
driver's left and right femur maximum axial forces were 2402 pounds and 2173

pounds, respectively.

The passenger's HIC was 1113. The passenger's chest maximum resultant
acceleration with three (3) milliseconds minimum duration was 53.8 g. The
passenger's chest maximum deflection was 2.2 inches. The passenger's left
and right femur maximum axial forces were 472 pounds and 1?9 pounds,

respectively.
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DATA ACQUISITION EXPLANATIONS

The right front passenger's seat belt extension potentiometer,

recorded guestionable data.

SBED2,
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TABLE 1 CRASH TEST SUMMARY

NHTSA NO.: HMNO301 TEST TYPE: Frontal Load Cell Barrier

TEST DATE: 03/16/92 TEST TIME: 1524 AMBIENT TEMP. (°F): 175
VEHICLE YEAR/MAKE/HMODEL/BODY STYLE: 1992/Dodge/Ram Wagon/van

VEHICLE TEST WEIGHT (LBS): 5514

IMPACT ANGLE (DEG)*: O

IMPACT VELOCITY (MPH)#2*:. PRIMARY = 35.0 SECONDARY = 35.0

MAXTIMUM STATIC CRUSH (IN): 17.8

AVERAGE REBOUND (IN): 17.0

DUMMIES: Driver #192 Passenger #142
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: Chrysler Corporation

MAKE/MODEL: DBodge/Ram Wagon VIN: 2B4HB25Y1NK11132?
BODY STYLE: Van MODEL YEAR: 1992
NHTSA NO.: MNO301 COLOR: Gray
ENGINE DATA: TYPE: inline CYLINDERS: 8 DISPLACEMENT: 5.2 liter
TRANSMISSION DATA: _4 SFEED, MANUAL, _X AUTOMATIC, FwD, _X RWD, 4WD
DATE VEHICLE RECEIVED: 03/09/92 ODOMETER READING: 203.0
DEALER'S NAME AND ADDRESS: Great Northern Dodge, Inc.

26100 Lorain Road

North Olmsted, OH 44070
ACCESSORIES:
POWER STEERING Yes ' AUTOMATIC TRANSMISSION Yes
POWER BRAKES Yes AUTOMATIC SPEED CONTROL No
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 Yes
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: Good
CERTIFICATION DATA FROM VEHICLE'S LABEL:
VEHICLE MANUFACTURED BY: Chrysler Corporation
DATE OF MANUFACTURE: 09/91 VIN: 2B4HB25Y1NK111327
GVWR: 6400 LBS
GAWR: FRONT: 3300 LBS., REAR: 3700 LBS.
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TABLE 2 TEST VEHICLE INFORMATION CONT'D

TIRES ON VEHICLE (MFR., LINE, SIZE): Michelin, XW4, P235/75RI15S

TIRE PRESSURE WITH MAXIMUM CAPACITY VEHICLE LOAD: FRONT: 41 PSI
REAR: 41 PSI

SPARE TIRE (MFR., LINE, SIZE): Michelin, WX4, P235/75R1S

TYPE OF SEATS: FRONT: Bucket
REAR: Bench

TYPE OF FRONT SEAT BACKS: Non-adjustable
MAXIMUM WIDTH: ?8.5 INCHES
WHEELBASE: 126.0 INCHES
LOCATION OF LABEL STATING TIRE DATA:
The label was located on the left B-pillar.

TIRE & CAPACITY DATA FROM VEHICLE'S LABEL:

RECOMMENDED TIRE SIZE: P235/75R15 XL

RECOMMENDED COLD TIRE PRESSURE: FRONT: 35 PSI; REAR: 41 PSI
DESIGNATED SEATING CAPACITY: _NA FRONT _NA REAR _NA_TOTAL
VEHICLE CAPACITY WEIGHT: _NA_ LBS.

TEST VEHICLE ATTITUDE (ALL MEASUREMENTS ARE IN INCHES):

DELIVERED ATTITUDE: LF 32.1; RF 32.2; LR 31.5; RR 31.

PRE-TEST ATTITUDE: LF 31.5; RF 30.6; LR 30.8; RR 31.

POST-TEST ATTITUDE: LF 38.2; RF 35.5; LR 31.4; RR 29.
2-6




TABLE 2 TEST VEHICLE INFORMATION_ CONT'D

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

RIGHT FRONT 1371 LBS. RIGHT REAR 1097 LBS.
LEFT FRONT 1302 LBS. LEFT REAR 1120 LBS.
TOTAL FRONT WEIGHT 2673 LBS. (54.7% OF TOTAL VEHICLE WEIGHT)
TOTAL REAR WEIGHT 2217 LBS. (45.3% OF TOTAL VEHICLE WEIGHT)

TOTAL DELIVERED WEIGHT 4890 LBS.

CALCULATION OF TEST VEHICLE'S TARGET TEST WEIGHT:

RCLW RATED CARGO AND LUGGAGE WEIGHT*

UDW = UNLOADED DELIVERED WEIGHT (4890 LBS)

VCW = VEHICLE CAPACITY WEIGHT (NA LBS) *

DSC = DESIGNATED SEATING CAPACITY (NA) *

RCLW*= VCW - 150 (DSC) = NA LBS

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

TARGET TEST WEIGHT

4890 + 300* + 334

TARGET TEST WEIGHT

5524 LBS

WEIGHT OF TEST VEHICLE WITH REQUIRED DUMMIES AND 296 LBS. OF CARGO WEIGHT:

RIGHT FRONT 1475 LBS. RIGHT REAR 1275 LBS.
LEFT FRONT 1436 LBS. LEFT REAR 1328 LBS.
TOTAL FRONT WEIGHT 2911 LBS. (52.8% OF TOTAL VEHICLE WEIGHT)
TOTAL REAR WEIGHT 2603 LBS. (47.2% OF TOTAL VEHICLE WEIGHT)
TOTAL TEST WEIGHT 5514 LBS. (C.2% UNDER TARGET TEST WEIGHT)

WEIGHT OF BALLAST SECURED IN VEHICLE CARGCO AREA: 75 LBS.

COMPONENTS REMOVED TO MEET TARGET TEST WEIGHT: None

CG = 59.5 INCHES REARWARD OF FRONT WHEEL CENTERLINE

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

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

TEST NUMBER: 920316 NHTSA NO.: MNO301
TEST DATE: 03/16/92 TEST TIME: 1524
TEST TYPE: Frontal load cell barrier IMPACT ANGLE: 0°
AMBIENT TEMPERATURE AT IMPACT AREA: ?5° F

TEMPERATURE IN OCCUPANT COMPARTMENT: 73° 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 198.1; C 200.6; R 197.8
POST-TEST: L 182.0; C 182.8; R 181.1
TOTAL CRUSH: L 16.1; C 17.8; R 16.7

AVERAGE CRUSH: 16.9

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

DISTANCE FROM TEST VEHICLE TO BARRIER: L 18.2; C 16.6; R 16.2; AVG. 17.0
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MAKE/MODEL:

NHTSA NO.:

FUEL SYSTEM CAPACITY:

USABLE CAPACITY:

TEST VOLUME RANGE:

ACTUAL TEST VOLUME:

TEST FLUID TYPE:

SPECIFIC GRAVITY:

KINEMATIC VISCOSITY:

TEST FLUID COLOR:

DETAILS OF FUEL SYSTEM:

TABLE 4 FUEL SYSTEM DATA

Dodge/Ram Wagon

MNO301

35.0 GALLONS (FROM OWNER'S MANUAL)

35.0 GALLONS (FURNISHED BY COTR)

32.2 GALLONS TO 32.9 GALLONS (92-94% OF USABLE)
32.6 GALLONS (WITH ENTIRE FUEL SYSTEM FILLED)
STODDARD SOLVENT

0.764

0.99 CENTISTOKES

PURPLE

The fuel filler is on the left side. The fuel

tank is behind the rear axle. The fuel lines run along the riqht frame

rail to the front.

ELECTRIC FUEL PUMP: Yes FUEL INJECTION: Yes

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

OPERATING? No
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FIGURE 1 IMPACT VELOCITY MEASUREMENT SYSTEM

PHOTO EMITTER/
RECEIVER PAIR

OW TRACK
THREE PHOTO
INTERRUPTION VANES

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

The vanes have one foot spacing.
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FIGURE 2 ACCIDENT INVESTICATION DIVISION DATA
FOR_35 MPH FRONTAL BARRIER IMPACT

VEHICLE MARE/MODEL/BODY STYLE: Dodge/Ram Waqon/Van

VEHICLE NHTSA NO.: MNO301 3 VIN: 2B4HB25YINK111327

MODEL YEAR: 1992 ; BUILD DATE: 08/91 ; TEST DATE: 03/16/92

VEHICLE SIZE CATEGORY: Van ; TEST WEIGHT: 5514 LBS.
VEHICLE WHEELBASE: _128.0 INCHES
MAXIMUM WIDTH: 79.2  INCHES

FRONT OVERHANG: 32.0 INCHES < L >

e L[2 ——l—— |2 —

T

o]

COLLISION DEFORMATION
CLASSIFICATION (CDC) CODE: 12FDEW4

CRUSH DEPTH

-
/ <
r-\ }‘

MEASUREMENTS: Cl = 16.1 INCHES
c2 = 16.7 INCHES
C3 = 17.2 INCHES }
C4 = 17.7 INCHES '
c/L=D
CS5 = 17.5 INCHES
Cb = 16.7 INCHES
VEHICLE CENTERLINE
MIDPOINT OF DAMACE: D = (LONGITUDINAL)
LENGTH OF DAMAGED
REGION: L = 69.5 INCHES
A
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FIGURE 3
VEHICLE ACCELEROMETER PLACEMENT

(X> + LONGITUDINAL

SIDE VIEW
! | —
C ;
| iy
i <P LATERAL %
i | [
A 1 3 £ [ 'T -------- —{sH 7
I (Xg + LONGITUDINAL
| I
)
| | —
BOTTOM VIEW
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TABLE 5

VEHICLE ACCELEROMETER LOCATIONS AND DATA SUMMARY

TEST NUMBER 920314

POSITIVE NEGATIVE
RIRECTION BIRECTIDON
No. LOCATION X3 Y Z%  MaxX G MBEC MaX G MSEQ
1 LEFT REAR SEAT 25.8 30.0 24 4
CROSSMEMBER
LONGITUDINAL i.e 1320 4G. 1 i2 1
2 RIGHT REAR BEAT 5.8 -20.0 24. 8
CROSEMEMBER
LONGITUDINAL 1.6 1GB. G 3%2.3 t2 1
3 ENGINE TOP 35.4 ?.5 2386
LONGITUDINAL 32. & 55.4 120.0 372
4 ENGINE BOTTOM 41,1 ~-&4. 5 14. 0
LONGITUDINAL 30.7 58. 4 1ii. 4 3. G
5 RIGHT BRAKE CALIPER ag. 1 -27.2 15. 4
LONGITUDINAL SG. & &1 G 52,2 4G, 2
& LEFT BRAKE CALIPER 35. 4 27. 2 i5. 4
LONGITUDINAL 2.4 &1. 0 &2. 1 24. 06
7 INSTRUMENT PANEL 27.8 1.0 97.8
CENTER
LONGITUDINAL 25. 3 47. 1 77.8 2&. 32
8 REAR SEAT CROSSMEMBER 25.8 G.0 24. 4
CENTER
VERTICAL 30. 2 38. & 25. 8 5i. 4
27 VEHICLE REAR CENTER 189. 6 0. G 25. ¢
VERTICAL 211 22. 8 5.2 2.1

# ALL MEASUREMENTS OF ACCELEROMETER LOCATIONS ARE IN IMNCHES. X-AXIS
LOCATIONS ARE MEASURED REARWARD FROM THE FRONT BUMFER.

REFERENCE: X: + FORWARD ACCELERATION

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

2-13 920316



TABLE 6

POST-IMPACT DUMMY/VEHICLE DATA

VISIBLE DUMMY CONTACT POINTS:

HEAD

CHEST

ABDOMEN

LEFT KNEE

RIGHT KNEE

DOCR _OPENING:

FRONT

REAR

SEAT MOVEMENT:

FRONT

REAR

GLAZING DAMAGE:

BRIVER #192

Steering
wheel rim and hub

None

None

Instrument panel

Instrument panel

LEFT

Bifficult,
tools required

NA

SEAT BACK FAILURE

None

NA

The entire windshield fell out

PASSENGER #142

Dummy's chest

None

None

Instrument panel

Instrument panel

RIGHT

Difficult,
tools regquired

NA

SEAT SHIFT

None

NA

of the vehicle on

impact,

QTHER_NOTABLE IMPACT EFFECTS:

None

920316



TABLE ? FMVSS 208 DATA SUMMARY

VEH. YR./MAKE/MODEL/BODY STYLE: 1992/Dodge/Ram Wagon/van
VEH. NHTSA NO.: MNO301 ; TEST DATE: 03/16/92
DRIVER PASSENGER
MAXIMUM ACCELERATIONS (G): DUMMY #192 DUMMY #142
HEAD X-AXIS -108.7 -76.9
HEAD Y-AXIS -18.9 -7.6
HEAD Z-AXIS -104.4 -57.9
HEAD RESULTANT 148.3 79.8
CHEST X-AXIS -82.1 -54.4
CHEST Y-AXIS -5.7 -7.2
CHEST Z-AXIS 17.0 17.4
CHEST RESULTANT* 65.8 53.8
CHEST RESULTANT TIME INTERVAL (SEC.)* .003 .003
HEAD INJURY CRITERIA (HIC) VALUES:
HIC** 1392 1113
HIC STARTING TIME (SEC.) .060 .074
HIC ENDING TIME (SEC.) .081 . 110
AVG. HEAD RESULTANT ACCEL. DURING
HIC TIME INTERVAL (G) 84.0 62.5
MAXIMUM CHEST DEFLECTIONS (IN):
CHEST X-AX1S 1.7 2.2
MAXIMUM CHEST DEFLECTION TIME (SEC.) .Q78 .087
MAXIMUM COMPRESSIVE FEMUR FORCES (LBS):
LEFT FEMUR 2402 472
RIGHT FEMUR 2173 179
MAXTMUM SEAT BELT FORCES (LBS}):
LAP BELT 1404 2188
SHOULDER BELT 2277 2057

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.

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

VEHICLE NHTSA NO.:

MAXIMUM VALUES:

NECK X-AXIS

NECK Y-AXIS

NECK Z-AXIS

NECK MOMENT

NECK MOMENT

NECK MOMENT

TABLE 8 HYBRID III NECK DATA SUMMARY

1992/00dqe/Ram_ Wagon/van

MN0301 :  TEST DATE:

DRIVER PASSENGER

DUMMY #192 DUMMY #142
FORCE (LBS.) 472 523
FORCE (LBS.) 39 -71
FORCE (LBS.) 552 1106
ABOUT X AXIS (FT.-LBS.) 15 21
ABOUT Y AXIS (FT.-LBS.) 80 -4
ABOUT Z AXIS (FT.-LBS.) 10 -11

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

2-16
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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 chin and neck then
impacted the lower rim of the steering wheel followed by the dummy's head
rotating downward impacting the steering wheel hub. The driver dummy was
restrained by the three-point unibelt. The dummy then rebounded rearward
into the seat back as the dummy's head rotated rearward into the head
restraint. The driver dummy came to rest in the driver's seat restrained by

the three-point unibelt.

RIGHT FRONT PASSENGER DUMMY

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

restrained by the three-point unibelt.

2-17 920316
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TABLE 9 SEAT BELT PERFORMANCE ASSESSMENT TEST DATA

DRIVER PASSENGER
BELT LENGTH DATA.
BELT LENGTH FROM TRIM PANEL
EXIT TO BOLT HOLE ANCHOR POINT
FOR CONTINUOUS WEBBING SYSTEMS. 128.6 127.0
SHOULDER BELT LENGTH AS MEASURED
ON PART 572 DUMMY. 35.5 38.6
LAP BELT LENGTH AS MEASURED ON
PART 572 DUMMY. 40.1 40.9
SHOULDER BELT SPOQL-OFF LENGTH:
AS DETERMINED BY FILM ANALYSIS 0.5 0.2
AS DETERMINED MECHANICALLY 1.2 0.8
AS DETERMINED ELECTRONICALLY 3.9 3.2
BELT STRETCH LENGTH (IN/FT):
AS MEASURED MECHANICALLY 0.0 0.0
AS MEASURED ELECTRONICALLY 0.0 ---Y
RETRACTOR LOCK-UP TIME (MS):
AS DETERMINED BY SHOULDER
BELT SPOOL-OFF 26 22

ALL MEASUREMENTS ARE IN INCHES UNLESS OTHERWISE NOTED.

Y see DATA ACQUISITION EXPLANATIONS

2-18

920316



80 NJHL L3 9 dN0d3
90 NAHL H3 S dN0dD

! . O
19 NIuHL £0 N¥HL 13 th dNOAD 2
. 58 N¥HL LY € d4N0AD 3
_ 93 NYHL HY 2 dNOAD o
_ €6 N¥HL TH 1 d4N0¥9
_
b [
13437 GNNOY¥D
,29°2 _
ﬂ]lll[l.l.."_ _llllllll!..ll!l_ _||||1]||ll||_
(89 | By | au |1 99 | Gu | hu ljEd |2 | Ty
| A A .
| il H _
_mm ga el _mm cg he | _mm 29 1g |
R S g | R e P ] I S ] BEPAY-T
S Ay i 1 N E A § | IR RSO U
y3I¥¥na 1137 0807 |82 | 82 | 23 [ 89 | S3 | hDf €D 23 | 19 A
| i H ” =
80 | 80 wolllsg | ca | nalllea | 2a | 1ol ™
AN AR S N SN AU | | A, N i
.00 €8

4343488 A3IXI4

SNWNT0J 6
S5MO0d +h
$1132 duo71l SE

M3ln INOdA
NOI1BHND14NOD d31dd849 17133 4ABO7]

y WN9Id




TABLE 10

LOAD CELL BARRIER DATA SUMMARY

TEST NUMBER 920316

POSITIVE NEGAT IVE
DIRECTION DIRECTION

LOCATION LB MEEC LB MSEC
TOTAL GROUP 1

277 217. 1 54202 27.1
TOTAL GROUP 2

408 152. 4 19223 32. 0
TOTAL GROUP 3

470 164. 9 70934 34.8
TOTAL GROUP 4

3&é 132. 0 2314% 13. %
TOTAL GROUP 5

231 1&4.8 72312 3e. 4
TOTAL GROUP &

385 202. 0 15142 12. 9
TOTAL LOAD CELL. FORCE

148% 182. 1 22512& 246.8
TENSION 15 POSITIVE
COMPRESSION IS NEGATIVE
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SECTION 3.0

OCCUPANT, CAMERA, & VEHICLE MEASUREMENTS
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DUMMY AND SEAT POSITIONING DATA

1992 Dgdge Ram Wagon

FIGURE 5
TEST NO.: 920316 ; VEHICLE:
SEAT TYPE: ADJUSTER TYPE:
BENCH X MANUAL
X BUCKET POWER
SPLIT BENCH
DRIVER DUMMY
#_192 MEASUREMENT
LOCATION

m o Q w >

m o O @ >

A - HEARD TARGET
B - KNEE JOINT

FRONT

SEAT BACK TYPE:

NON-ADJUSTABLE

X

ADJUSTABLE RECLINING

PASSENGER DUMMY

#_142

—
C - APPROXIMATE R
"H' POINT 3
D - SILL TO DOOR R
STRIRER 3
REFERENCE 3
> TR POINT - . =
Fwp- L AFT ArT 1 LFwo
= __26.5 IN. 2 _ DEGREES A= __26.2 IN. 5 DEGREES
= _ 23.0 IN. 78  DEGREES B = _ _20.4 IN. 71 DEGREES
= 4.8 IN. 45 DEGREES c = 3.4 IN. 35 DEGREES
= _20.5 IN. D = __20.5 IN.
EAT TRACK REARWARD: 7 NOTCHES SEAT TRACK REARWARD: 7 NOTCHES
) >
A F O
® e s 0 s A v
1 L Lo Y
' H ]
LEFT ! RIGHT
FronT [ O ! Ll ) FRONT
DOOR TOP VIEW DOOR
= LEFT DOOR TO DRIVER CENTERLINE 13.0_ IN.
= LEFT DOOR TO CENTER PASSENGER CENTERLINE NA __ IN.
= LEFT DOOR TO RIGHT PASSENGER CENTERLINE 54.0  IN.
= LEFT DOOR TO RICGHT DOOR 68.3  IN.
F = WINDOW GLASS HEIGHT (RIGHT AND LEFT MUST BE EQUAL) 11.5 IN.
ALL ANGLES ARE RELATIVE TO VERTICAL PLANE THROUGH DOOR STRIKER.
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FIGURE 6 DUMMY IN-VEHICLE POSITIONING DATA

DRIVER PASSENGER
HH 24.8 26.4
HW 29.2 29.9
CDh 25.0 29.8
CcS 15.6 NA
KBL 8.2 10.4
KOR 6.6 10.5
TA 16° 16°
Sa 20; 20°
HSW 21.4 NA

DRIVER PASSENGER
HR 8.6 7.8
HS 9.0 8.2
AD 3.5 2.1
HD 6.0 4.4
KK 8.0 8.0
AR 8.8 3.6'
HA 26.2 28.2

KNEE OQUTER CLEVIS TO OUTER

CLEVIS SPACING:

PASSENGER =
DRIVER
PELVIS ANGLE:
PASSENGER

DRIVER

10.6
10.6

21°
20°

HH = HEAD TO WINDSHIELD HEADER
HW = HEAD TO WINDSHIELD

CD = CHEST TO DASH

CS = CHEST TO STEERING WHEEL
KD = KNEE TO DASH

TA = TORSO ANGLE

SA = SEAT BACK

ANGLE

HSW= HEAD TO STEERING WHEEL

HR
HS
AD
HD
KK
AA
HA

L=

A~PILLAR

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

ARM TO DOOR

HIP TO DOOR

KNEE TO KNEE

ANKLE TO ANRLE

HEAD C.G. TARGET TO A-PILLAR

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

DUMMY 'S CENTERLINE
. » D

'D' RING

SHOULDER BELT PORTION

. |
l B ————LAP BELT PORTION
MALE BLADE
[ ——— .12 INCH THICK
BUCKLE ASSEMBLY ALUMINUM PLATE
RETRACTOR
REEL

INBOARD ANCHORAGE

OUTBOARD ANCHORAGE

i
FLOORPAN _/ ‘

DRIVER PASSENGER

DUMKY DUMMY
- TOP SURFACE OF ALUMINUM PLATE TO BELT UPPER EDGE 14.9 14.5
- TOP SURFACE OF ALUMINUM PLATE TO BELT LOWER EDGE 11.6 10.9
- DUMMY CENTERLINE TO OUTER EDGE OF BELT
AT CHEST FLESH TOP 5.6 4.8
D - DUMMY CENTERLINE TO INNER EDGE OF BELT
AT CHEST FLESH TOP 3.0 2.5
LAP BELT TENSION (LBS) 4 4
SHOULDER BELT TENSION (LBS) 4 4
ALL DISTANCE MEASUREMENTS ARE IN INCHES.
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NR

NH

HS

SCA

SWA

ALL

FIGURE 8 DRIVER DUMMY TO STEERING COLUMN/WHEEL ASSEMBLY DATA

‘////——'B'PCST

\— DOOR STRIKER

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

The steering column was placed in the fourth position down from the
uppermost position.

MEASUREMENTS

- DISTANCE FROM TIP OF DUMMY'S NOSE TO TOP

REAR SURFACE OF STEERING WHEEL RIM. 19.6
- DISTANCE FROM TIP OF DUMMY'S NOSE TO CENTER

OF STEERING COLUMN HUB. 19.4
- DISTANCE FROM CENTER OF STEERING COLUMN HUB TO

THE FORWARD SURFACE OF THE DOOR LOCK STRIKER PIN. ’ 24.7
- ANGLE OF STEERING COLUMN RELATIVE TO THE

HORIZONTAL X AXIS 32°
- ANGLE OF STEERING WHEEL RELATIVE TO THE

HORIZONTAL X AXIS 58°
DISTANCE MEASUREMENTS ARE IN INCHES.

3-5 920316




—
|
|
|

L]

48]
n
_l
920316

_ = -
h 7NN [ &b & =
Fo\d = @ [ 23
[ &
‘ —S———" ) & o
. A E\ = | AT8U3SSY h
|\ / Q /u % =l 9133 0¥0T 3n08H
B = NOISNILX3 37ud
139841 I1HJBYIOLIOHY — HWMMMMMM»\\\\\\\\\l ¥313368
DOhE |BBE [HaeD |
{]
|8
4313448
L'’'8

SNOILISOd Hd3WHI
6 WNOId




Odd 31333IN03J ll\\\\\

ONINNYd 3WIL-TU3d

91
€
9
o
o
G1 S139¥41 NOILOM PN
700 “WlsS
L~ Qu3IHATA0
21
37840 5
MO L
¥
— —! 1
11 64ONON ( ol
£\
A £1 m\u > ] 8
: — i _ _ _ _ | _1 | |
< A |} | L ~
Rt Q) [> 1. «
V)
WWW S lllf\ ll—
N\ -
1304dNs i
ﬁ 37842
\ ari
/!. 11
37862
e 1521 7180HN R
MOL
ﬂ‘ — e

G3NNILNOD ’SNOILISOd Ha3IWUI
6 TINOTA




auryd TejuozTaOY wWOo13 piemdn patbur aue(d WITI = a[DOY+yey

18A87 punoab saoqe asueyd myrd = Z+ m
3UT[X83U8D [TEI0UOW jO 31337 03 aueyd w1 = X+ m
93B3 J874a8q JO pPaBMIO] mcm.ﬂm WITS = Y+y
0101 144 0°S6T L £°S¥ 8°01Z- 8°9&- su73BWaUTY 13buassed Lt
00§ 34 ¥N 6 - 1752 0°992 0°901- JUBWBAOE UTNTO) 91
505§ 52 N $1- 0°€0T 0°982 0°901- 31USUWaA0W UWNTOD ST
26% £1 YN ¥N YN N ¥N juamaA0m 3}73q3eas isbusssed ¥l
00§ £1 N UN N VN ¥N JUBW3AOW 373Q3}EAS JdATa(Q £1
80§ 0s N 0 £°2% ¥°60¢ 0" €G- UOTSNJILIUY PIBTYSPUIN 1
86% 0S UN 0 0 v¥ 1°90¢- 1°8s- UOTSNIJUT PTATUSPUIM 1T
005§ 52 0°0¢ 9z - 0°00T 0" ¥e- 0°"¥81- sorTjewauyy xsbuasseq 01 o
00§ 34 0°dL Lz~ 0°70T 0°€L 0°08T- SDT3IBWAUTY JBATIQ 6 i
86% LT N 1v- 0°§8 S ¥T 8°9- SOoT3BWBUTY JI8ATaQ 8
005§ IA ¢ N o - 0°58 8°ET- S ¥- s373ewauty labuassed L
866 £1 ¥N 06 0°66- 0°0 £°66- abert1T1ds prutd 9
S00T £T N 06 ¥°26- 070 5°0S- ebeyyrds pyni3y § gsnap S
86+ €1 N 0% - 0°86 0°0 ¥ 9g- abewep PIaTUSPUTH ¥
866 52 0-%er A 0 v 0°562 S 1¥- soylemauyy Luwung £
005§ ET N - 1°LE ¥°992- E°18- YENID 8T2TYSA 4
L 4 91 ¥N ¥N . 0°19 0°%05~ 0°Z%1- buyuued amr3l-yeEay 1
(sdd) (WH) (NI) 1394Vl (oda) Z X X MITA *ON
a33ds SN31 avaH ol »+2'TONY *(NI) SNOILISOd Y¥INWYD YAIRYD
W11d ANVYId WIId
UeA UObeM mey abpod ¢661  ATIIHIA §1£026 i"ON 1S4l

SNOILYOO0T VIIAWYD Jd¥NLOId NOILOW 11 JT4YL



FIGURE 10
VEHICLE TARGET LOCATIONS

o~ CENTER OF
-~ REAR TARGET

l_,42.9_J k— 404
44.8_ |

2.5 | 108.5
i

44.8

—] ~— 30.5
IS ey

N
SN GL

—/ 19 6l
239,72 ——] kA2

108.5 3.2 44.6 44.3

ALL DISTANCE MEASUREMENTS ARE IN INCHES.
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FIGURE 11
PRE-TEST AND P%gT—TEST MEASUREMENT POINTS
\ N K\Rear Datum Reference
N Alte
% \\\\\

Length of
Engine Block

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

To Trailing Edge
Lehind Door
(Right/Left Side)

To Leading Edge

In Front Of Door
(Right/Left Side)

X19,20 (Right/Left Side)

A

Cer., of X18

Strg.
Column — 3

X17
To 'A' Post

Reference
At Center
X14,15 ?O’Bottom OF Of Rear
A' Post (Right/ Bumper
X16 Left Side) P

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

PHOTOGRAPHS
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APPENDIX C

DUMMY CERTIFICATION DATA

920316




PRE-TEST CERTIFICATION DATA

DRIVER DUMMY S/N: 192

-
NS

c-2 " 920316



TRANSPORTATION RESEARCH CENTER OF OHI0
HYBRID II1 EXTERNAL DIMENSIONS

192 HUMANDID 10-MAR-52
TRC 192C7ED1 S72E SM192 EXT. DIMENSION CALOY
r TEST PARAMETER  (DIMEN. }! SPECIFICATION ! TEST RESULTE!
ITEMPERATURE T T T 7o oEe F i
IRELATIVE HUMIDITY 1 seozx i
|LOCATION FOR CHEST CIRCUMFERENCE (A&1! 16 9-17.4 IN { 17.0 IN ¢
ILOCATION FOR WAIST CIRCUMFERENCE (BBY! 8 9- 9.1 IN | 9.0 IN |
ICHEST CIRCUMFERENGE (V) § 38.8-29.4 IN ¢ 387 IN ¢
TWAIST CIRCUMFERENCE 2y 32.9-34.1 IN ! 334 IN ¢
{CHEST DEPTH T Tt sa-soiM t Bt
\H-POINT HEIGHT eyt ma-35 N ¢ 3.4 N &
{H-POINT FROM SEATBACK (D3 i 5.8 5.5 IN { 54 1N ¢
ISKULL CAP TO BACKLINE  (H) { 1.6- 1.8 IN { 1.7 N &
{TOTAL SITTING HEIGHT (A3 { 94.4-85.0 IN { 348 1N 1
ITHIGH CLEARGNCE  (Fy ¢ 5.5- &1 IN ¢ 58 IN ¢
{BUTTOCK KNEE LENGTH (Ky ¢ 22.8-23 8 IN | 227 IN !
{BUTTOCK POPLITEAL LENGTH (N3 § 17.6-18.% IN ! 184 IN !
(POPLITEAL HEISHT (L) { 16 9-17.9 IN { 177 IN ¢
IKNEE PIVOT HEIGHT (M) f 19 1-19.7 IN {19 4 IN ¢
tFOAT LEweTH <Py @.9-10.5 IN ¢ 182 IN ¢
{FOOT BREADTH i 3 e- 42 I8 ¢ 40 IN ¢
ISHOULDER PIVOT FROM BACKLINE  (E) ¢ 3 3- 2.7 IN { 2.6 IN ¢
{SHOULDER BREADTH (Vs § 16.6-17.2 IN ! 168 IN ¢
|SHOULDER PIVOT HEIGHT (Bt § 19.9-20.5 IN { 202 IN ¢
IELBOM REST HEIGHT Bt 7.s— a3 IN BN i
|SHOULDER-ELBOW LENGTH (1) { 12.0-13.& IN { 134 IN {
IBACK OF ELBOM TO WRIST PIVOT (G ¢ 11 4-12.0 IN ! 11 & IN ¢
TEST MEETS SPEGIFICATIONS
TECHNICIAN @Mﬁ (: Q@Z .

c-3 920316




TRANSPORTATION RESEARCH CENTER OF OHIO

HEAD DROP TESTY

HYBRID ILI 10-MaR-22

TRC 192C7HDB1 S72E SH192 HEAD DBROFP Cal. G7

o T
H TEST PARAMETER i GBPECIFICATION P TEST RERSULTS {
o B i o
{ TEMPERATURE i &4 - 78 DEG. F H 71.0 DEG. F ¢
{RELATIVE HUMIDITY i 104 - 70% H 58.CG % i
{PEAK REBULTANT ACCELERATIOM! 22% - 273 6 I 253 .88 @ {
IPEAK LATERAL ACCELERATION ¢ i5 & Max ¢ —4.08 G :
T T s
118 ACCELERATION CURVE H H i
FUNMIMODAL? H YES H YES §

TEST MEETE SPECIFICATIONS

TECHNIC IAN

C-4 920316
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TRANSPORTATION RE

SEARCH CENTER OF GOHIG

NECK FLEXION TEST

HYERID III 11-MAR-92
& AXIS NECK TRANSDUCER
TRC 192C7NF1 S72E SH152 NECK FLEXION CALO7
T T,
! TEST PARAMETER ! SPECIFICATION ¢ TEST RESULTS :
: ! o o o
{ TEMPERATURE t &9 - 72 DEG. F ¢ &%.0 DEG. F {
T C T
{RELATIVE HUMIDITY : 10% ~ 70% {590 % s
c : T
{IMPACT VELOCITY i 22 6-23.4 FT/SEC | 23 08 FT/SEC i
i { 10 MS | 22.50 - 27.350 6 ! 23.59 G |
! PENDULUM - e e e e e e e
: P20 MS | 17.60 - 22.60 6 ¢ 19.73 G z
{ DECELERATION - e e e e e e e e
: f 30 M3 ! 12.50 - 18.50 & ¢ 14 132 G i
T ey
{MAX PENDULUM G ABOVE 30 MS ! 29 & MAX ¢ 14,10 © i
| DECELERATION-TIME CURVE ; : :
{DECAY TIME TO 5 & ! 34 - 42 1S ¢ 37.38 MS i
{ D PLANE i MAX ! &4 - 78 DEG ¢ 7510 DEG i
{ ROTATION ¢ TIME ¢ 57 - &4 MS (5% 00 M3 :
! MOMENT ABOUT { MAX | &5 - 80 FT.LBS { &% 96 FT.LBES i
POCCIPITAL e e e
¢ CONDYLE ! TIME 47 - 58 M8 {5100 M3
{ROTATION ANGLE-TIME CURVE | : ;
{DECAY TIME TO ZERO z i13 - 128 ME ¢ 117.25 MS {
{PDSITIVE MOMENT-TIME CURVE | z s
{DECAY TIME TO ZERO { 97 - 107 MS ¢ 101.38 MS ;
TEST MEETS ;ggﬁg::CATr NS
TECHNICIAN //
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TRANSPORTATION RESEARCH CENTER OF OHIOD

NECK EXTENSIOW TEET

HYBRID III 11-MaR-92
b AXIS MNECK TRANSDUCER
TRC 132C7NEL S72E SMi®2 NECK EXT. CALGY
i TEST PARAMETER i SPECIFICATION {  TESY RESULTS :
v o ey
{ TEMPERATURE (6% - 72 DEG. F H 6%. G DEG. F i
Ty
iRELATIVE HUMIDITY i 164 - 70% H S8R0 % {

P o et B et o o 24 St P et P vl bt e S b s e TS e S (i PR At o P St e S e A it Gt et 4 e

{ P LOMS ¢ 17.20 - 21,20 @ ¢ 19.07 & ;
! PENDULUM - - e e e e
= | 20 MS ¢ 14.00 - 1%.00 & ¢ 17.31 @ {
{ DECELERATION - e e e e e
: { 30 MS ¢ 11.00 - 16.00 ¢ ¢ 14.72 & i
{MaX PENDULUM ¢ ABOVE 30 Mg ! 22 ¢ MAX {1396 G :
{ DECELERATION-TIME CURVE ' ; i
'DECAY TIME TQ 5 & : 38 - 4& M3 ! 3825 MS ;
! D PLANE ! MAX ¢ 81 - 10& DEG. ¢ 103. 47 DEG. i
¢  ROTATION ! TIME 72 - B2 M3 ¢ 74 BB MS :
¢ MOMENT ABOUT P MIN  $-59. 0/-3% 0 FT.LBS { -S54 33 FT.LES z
bOOCCIPITAL e e e e e
! CONDYLE ! TIME ! &5 - 79 MS ¢ 72.25 M8 z
{ROTATION ANGLE-TIME CURVE ! s {
iDECAY TIME TO ZERO : i47 — 174 MS ! 15975 MS i
{NEGATIVE MOMENT-TIME CURVE | s :
{DECAY TIME TO ZERO : 120 - 148 MS | 142 50 M3 i

TEST MEETS SPECIFICATIONS
TECHMICIAN /dfm AW
/ AL
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TRANSPORTATION RESEARCH CENTER OF OHIO
THORAX IMPACY TEST

HYBRID II1 11-MAR-92

TRC 172C7TH1 S72E SHiF2 H. 2. THORAX CalLQ7

HIGH SPEED TEET

t t
' !
! 4
t t
i - (RO ¢
H t
t ¢
t t

TEST PARAMETER SFECIFICATION TEST RESULTE
: ) d —;* ;
{ TEMPERATURE i 6% - 72 DEG. F t 6%.G DEG. F ¢
IRELATIVE HUMIDITY H 104 - 70% H 52.0 % :

21.&6-22. 4 FT/SEC

et St bt St e S i S P S 4 e Satrt b v e et - e o e . " o 44 s oo s i S . e W A A Tt PT® e b e o e R PN o S 4

-t
=
o}
in
pee]
=
>
~
x
<
4s}
_’
i
a
m
(]
| —
Ui

TEST MEETS SPECIFICATIONS

TECHNIC IAN gﬁém é&ﬁé\
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TRANSFORTATION RESEARCH CENTER OF OHIO

KNEE INFACT TEST

HYRRID IIX 10-MAR-92
RIGHT KHNEE
TRC 192C7RK1 S72E GN192 R.KHMNEE 11LR CAL 07
} i i |
! TEST FPARAHETER | SFECIFICATION ) TEST RESULTS }
| i | !
ITENFERATURE I &6 - 78 DEG., F } 71.0 DEG. F i
! | ! ]
IRELATIVE HUMIDITY ! 1074 - 70%Z 1 58.0 % l
| I ! !
IFROBRE VELOCITY l 6,8 - 7.0 FT/SEC | 6.%1 FT/SEC |
! i i }
IPEAK KNEE IMPACT FORCE I 1060 - 1300 LRSS | 12864.22 LES !
} ! ! |
IPFRORE WEIGHT ! 11.0 LRS l §

TS M G s G s e Gt G Pe e G o et e e bemb Shm ST Som M0 O Gem S Ve be om S M e Cum G M dem M A (= SN S N S S B St S S N e G M S b e e e e A S ST e e G G e e S8

TEET MEETS

SPECIFICATIONS
TECHNICIAN. __K/_QM% ______

C-30 920316
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TRANSFORTATION RESEARCH CENTER OF OHID

KNEE INFACT TEST

HYBRID ITI 10-MAR-92
LEFT KNEE
TRC 192C7LK1 S72E SNI1I92 L.KMNEE 11iLE CAL 07
! ! ! |
| TEST PARAMETER I SPECIFICATION ! TEST RESULTS f
[ | i i
I TEMPERATURE I 66 - 78 DEG., F | 71,0 REG. F 1
{ i ! I
FRELATIVE HUMIDITY { 104 - 70X ! 58,0 4 !
i | { [
IFRORE VELOCITY I 6.8 - 7.0 FT/8EC | 6+91 FT/SEC |
! | ! 1
IPEARK KNEE IMFACT FORCE I 1060 -~ 1300 LES | 1141.77 LES |
| i ! i
|FROBRE WEIGHT { 11.0 LRS i |
TEST MEETS SFECIFICATIONS
TECHNICIAN AL/ N _ (Al Ve .

Cc-33 920316
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PRE-TEST CERTIFICATION DATA

PASSENGER DUMMY S5/N: 142

Cc-36
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TRANSPORTATION RESEARCH CENTER OF OHIO
HYBRID I1I EXTERNAL DIMENSIONG

TRC 142C9ED1

142 HUMANOID 24-JAN-92

572E 3N142 EXT. DIMENSION PALOQ

L TEET PARAMETER

(DIMEN. } i SPECIFICATIDN t TEST .ESULTu(

{ TEMPERATUR :  71.C DEG. F !
iRELATIVE HUMIDITY . i ssoz 1
ILOCATION FOR GHEST CIRCUMFERENCE (Al 16.9-17.1 IN { 17.0 IN 1
ILOCATION FOR WAIST CIRCUNFERENCE (8B)1 8.9- 9.1 18 § 9.0 IN 1
1CHEST CIRCUMFERENCE vy ¢ oBo-39.4 IN ¢ 387 IN ¢
IWATST CIRCUMFERENCE 2yt @R9-ma 1IN 1 @3.3 IN ¢
icHEST DEPTH @ ¢ 8.4-9.0IN { 86&IN ¢
H-POINT HETGHT i aa-asIN ¢ a4IN
IH-POINT FROM SEATBACK (D) | 5.3 55 1IN § 54 IN 1
1SKULL CAP TO BACKLINE MY 1 e 0B IN 1.7 Nt
ITOTAL SITTING HEIGHT A 1 3e.4-35.0 IN f 349 IN  f
ITHIGH CLEARANCE Gyt ss-e 1IN 57N ¢
IBUTTOCK KNEE LENGTH (k) 1 22E-238 IN ¢ 23.5 IN i
{BUTTOCK POPLITEAL LENGTH N) © 17.8-18.8 IN ¢ 18.7 IN ¢
POPLITEAL HEIGHT ¢ t4.9-17.9 IN 1 17.8 IN ¢t
{KNEE PIVOT HETGHT N - 0 ¢ 19.1-19.7 I ¢ 19.3 IN ¢
{FOOT LENGTH ey ¢ e.9-10.5 IN f 101 IN
\FOOT PREADTH i W ! 3e- 42 IN ¢ 38 IN i
{SHOULDER PIVOT FROM BACKLINE € ¢ @3a-3.7IN ! @4 IN i
ISHOULDER BREADTH Tt 16 6-17.2 IN ¢ 168 IN
1SHOULDER PIVOT HELGHT B 19.9-20.5 Nt 201 IN ¢
{ELBOW REST HEIGHT ) Wt 7s-88IN f B3IN ¢
+SHOUL DER-ELBOW LENGTH (Dt 13.0-13.6 IN § 136 IN 1
IBACK OF ELBOW TO WRIST PIVOT (G} { 11.4-12.0 IN { 118 IN ¢
TEST MEETS SPECIFICATIONS

TECHNICIAN A Z

c-37 920316




TRANEFORTATION RESEARCH CENTER OF 0OHIO
HEADRN DROF TEST

HYBRRID I1I 24-0AaN~92

TR 1420C9H0I S572E SN142 HEAL DRQF CaAL 09

! TEST FARAMETER I SFECIFICATION I TESY REEGULTS ¢

FTEMPERATURE i 6& - 78 DEG, F 1 71.0 DEG, F !

! | ] i
IRELATIVE HUMIDITY ! 104 - 704 ! 34.0 % H

! | ! i
JFEAR RESULTANT ACCELERATIONI 23T - 275 6 I 245,29 6 !

118 ACCELERATION CURVE ! i ]
JUNIMODALT i YES ! YES }

TEST MEETS SPECIEICATIONS
TEC!-!NICIM\I.__%,. _;W_._WMW

c-38 920316
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TRANSFORTATION RESEARCH CENTER OF QHIO
NECK FLEXIOQW TESY

HYBRIN I11 TE-JAM-92

& AXIS HECK TRANSDUCER
TRC 142C9HF1 S72E G142 NECK FLEXIOMN Cat 09

FTEMFERATURE i 469 - 72 LEG., F ! 7CG.0 DEG. F f

IRELATIVE HUHIDITY | 10% - 70X i 29.0 4 i

| ! i !
FINFACT VELQCITY f22,46-23.4 FT/SEC | 22.08 FT/SEC !

|

I FENDULUM s e s e e e e e e e e e o o e e e
! {20 M8 | 17,40 - 22,40 6 19.85 © |
I
{

DECELERATION o o e
{ 30 ME | 2,80 - 18,350 & | 15.34 G f

i ! ! !
FHAX FENDULUA G ABOVE 30 ME | 2% G HAX ! 13.2% 6 1
IDECELERATION~-TINE CURVE ! i !
PRECAY TIME TOD 5 & f 34 - 42 HME ! 38,63 ME !

I 0 PLANE I #MAax I A4 - 78 DEG. ! 73.%% DEG. {

!} ROTATION b TINE 37 - &4 HE ! 40,88 M5 !
I MOMENT ABQUY I MAX [ &% - 80 FT.LEE ! &8,58% FT.LES |
| QULCIFITAL e oo e o ot 1 e o o o e e o 2 2 o 2 1 st 2 o o s o e S n
| CONDYLE i TIHE | 47 - 58 MS } 31.13 MR |

IROTATION ANGLE-TIRE CURVE | ] {
FRECAY TIKE TO0 ZERQ ) 113 - 128 Ms V11400 MBS ]
IPQEITIVE HMQMENT-TINME CURVE | ! !
JODECAY TIME 7O ZERO ! e7 - 107 #MS b 105,85 MS !

TEST MEETS SFECIFICATIONS

.

TECHMICIAN_ s=Af=

920316
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L& AXIS HECH
TREC

TRANSFORTATION RESEARCH CENTER OF OHIO
NECK EXTENSION TERT

HYRERID 11X 2 AN -2

TRANSIUCER
142C9NET S7UE SH142 NECK EXT. CALOY

IRELATIVE HUMIDITY f 10¥ - 70% | 29,0 % !

! ! {

PIMPACT YELQCITY b 19,.50-20,30 FT/2EC] 19.82 FT/5EC !

FENTIUL UK

DECELERA

!

1o M8+ 17,20 - 21.20 6 | 19,21 G f

P20 ME | 14,00 -~ 15.00 G | 18.81 @ f

TION o e o s cms S e e ke Sa S s Gass S o Sete s e S S i b ot e W G A bews Gats n Gm e b G bees e e o Gwe B iim Mo 4 (e e a4 e

P20 Ms V0 11.00 - 16.00 G | 13.51 G !

] ] !

PMAY PERDULUM 8 ABDVE 3¢ MG | 22 G MnaX | 13.41 G !

TRDECELERATION-TIME CURVE ! ! f
ToECAY TIHE TQ & G ! 38 - 448 ME I 39.88 ©8 |

I I PLANE

i ROTATIONM

bFoMAX b 81 - 144 DEG. I .73 DEG. !

f TIME | 72 - 82 ME ! FH.13 MG {

! MOMENT ARQUT P MIN f~-59,0/-3%.0 FT.LEE | -8&.11 FT.LRE i

l OC‘CIF'ITAL o S G o S s v tat e e w8 ke bem e S (e e e b e ale veb b A o G G N e S S Sem e 1ed b 0m 4D Moo S0 o8 S Me ek A

I CONDYLE

I TINE &9 - TP MB | J0.38 MS !

IROTATION ANGLE-TIMNE CURVE | ! f

FRETAY TINME

TO ZERD ! 147 - 174 HS® bo154,13 MO !

INEGATIVE MOMENT-TIME CURVE | ! f

TRECAY TIHME

Ta ZERQ ! 120 - 148 HR ! 140.30 M8 |

TEST MEETS

TECHNICIAN.

Cc-51 920316
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TRAMSFORTATION RESEARCH CEMTER OQF QHIQ
THORAY THFHCTY TEST

HYERTID 111 2U-dan-92

TRC 142C%THIL TV2E BMIAY H R THORAY CALOGS

! ] ' ! !
! I HIGH SPEED TEST | |
| g N S U | ]
! J

TEST FARAMETER | SPECIFICATIOM I TESY RESULTS

i
IRELATIVE HUWMIRDITY | 10% - 704 i 29.0 % {
| ! ! |
TFENDULUNM VELQCITY P 21.,4-22.4 FT/SEC 2192 FT/SEC !

IMAXTIHKUY DEFLECTION 24,80 - 2,85 IN | 2:.74 IN ]
{ | f !
IMAXIMUN RESBISTIVE FORCE b 11406 - 1328 LES | 1221.8 LES !
} ! I !
PINTERNAL HYSTERESIS i 49% - REX i 72.3% }

TESY HEETS SFECIFICATIOMS

TECHNICIAH . etz [Tl A A
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TRAHSFORTATION RESEARCH CENTER OF QHIQ

KNEE INFACT TEGT

HYRBRID 111 24~ JAN-92
LEFT KHMEE
Th 142C9LKY SP2E SN142 L.KMEE 11LE CnL 09
! f J I
! TEST PARAMETER I SFPECIFICATION I TEST RESULTS !
t } ! |
FTEMFERATURE I &6 - 78 DEG, F i 71,0 DEG. F !
! } I !
IRELATIVE HUKMIDITY t i0¥% ~ 70% f 24,0 % !
! ! { !
VPRORE VELOCITY I &8 - 7.0 FT/8EC é.91 FT/8EC ]

! ! ! f

PRFEAR KMEE IMPACT FORCE b10480 - 1300 LRSS | 1274.08 LERS !
! ! f !
PRPROBE WEIGHT ! i1.0 LES ! f

TEST MEETE SFPECIFICATIONS

TECHMNICIAH.. el /
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TRAKSFDRYATION RESEARCH CENTER OF OHIQ
KMEE IMFACT TEST

HYERID 111 29~ JAN=-92

FIGHT RHEE
TRE 142C2HK1 SR2E ENIA2 RL.KNMEE 11LR CAL 09

f ! ! }
! TEST FARAMETER !} SPECIFICATION POTEST RESULTS !

| TEMPERATURE I 64 - 78 UEG. F ! 71.0 DEG. F {

VRELATIVE HUMIDITY i 10 - 704 ! 34.0 X
i ! i |
FRPROBE VELOQCITY b&vB - 7.0 FT/8EC &.97 FT/SEC |
! ! j i
FREAK RHEE IMPACT FOQRCE boo1680 - 1340 LERS 1142.78 LES8
! !

IFPROBE WEIGHT | 11.0 LBS
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APPENDIX D

MISCELLANEOUS TEST INFORMATION
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SIGN CONVENTION

NHTSA DATA TAPE REFERENCE GUIDE

ACCELEROMETERS:

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

POTENTIOMETERS:

+CHEST LONGITUDINAL DEFLECTION:
+CHEST LATERAL DEFLECTION:
+5EAT BELT DISPLACEMENT:

+SEAT BELT EXTENSION:

+KNEE SLIDER DISPLACEMENT:

QUTWARD

LEFTWARD

OUTWARD

ENLONGATION

DISTANCE BETWEEN FEMUR AND

LOAD CELLS:
+FENUR 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 TIBIA MOVING LEFTWARD
BOTTOM OF TIBIA MOVING REARWARD

D-5 920316
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T

FREQUENCY RESPONSE CLASSES

SAE J211 0OCTS88

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 DBevice
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
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APPENDIX E

RESTRAINT SYSTEM INSTRUCTIONS FROM OWNER'S MANUAL
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Under some conditions, driving with the rear vented
windows and/or doors open can permit exhaust fumes to
enter the vehicle. As a precaution against carbon mon-
oxide gas, the rear vented windows and doors should be
closed whenever the vehicle is operated. If it is neces-
sary to drive with the rear windows and/or doors open,
the following precautions should be observed:

(a) Close all other windows and adjust heating or cooling
system to force outside air into the vehicle by setting
the controls in any position except OFF or MAX A/C.

(b) Or bring outside air into the vehicle by the side panel
air inlets, or fully open door vent windows as far as
they will go to force outside air into the front of the
vehicle. A partially-open vent window will increase
the possibility of entrance of exhaust fumes through
the rear vented window openings.

Note: If passengers are riding in the rear area, the rear
vented windows ands/or doors should be fully closed at all
times.

Occupant Restraints

One of the most important safety features in your vehicle
is the restraint system. This system includes the front and
rear seat belts. Your seat belts can also be used to hoid
infant and child restraint systems if you will be carrying
children too small for adult-size belts.

Please pay close attention to the information in this
section. It tells you how to use your restraint system
properly to keep you and your passengers as safe as
possibie.

WARNING: In a collision you and your
passengers can suffer much greater in-
Jjuries if your are not properly buckled up.
You can strike parts of the inside of the
vehicle or other passengers, or you can

7
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another in an accident, hurting one an-
other badly. Never use a belt for more
than one person, no maiter what their
size.

Seat Belts and Pregnhant Women

We recommend that pregnant women use seat belts
throughout their pregnancies. Keeping the mother safe is
the best way to keep the baby safe.

Pregnant women should wear the lap part of the belt
across the thighs and as snug against the hips as
possible. Keep the belt low so that it does not come
across the abdomen. That way the strong bones of the
hips will take the force if there is a collision.

Seat Belt Extender

It a seat belt is too short, even when fully extended, your
dealer can provide you with a seat belt extender. This
extender should be used only if the existing belt is not
long enough.

When it is not required, remove the extender and stow it.
Use of the extender when it is not needed may defeat the

“seat belt locking mechanism.

Child Restraint

When we say that everyone in your vehicle needs to be
buckled up all the time, we mean babies and children,
too.

WARNING: /n a collision, an unre-
strained child, even a tiny baby, can
become a missile inside the vehicle. The
force required to hold even an infant on
your lap can become so great that you
could not hold the child, no matter how
strong you are. The child and others
could be badly injured. Any child riding
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