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SECTION 1.0

PURPOSE AND TEST PRCOCEDURE




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 1992 Dodge Dakota Pickup, NHTSA No. MNO302, 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) accelercmeters 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 57?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 dummy's
instrumentation also included a chest potentiometer to measure longitudinal
deflection and a six-axis neck load cell to measure longitudinal, lateral

and vertical forces and moments.

The eighty-three (83) data channels were multiplexed and recorded on
two (2) 1l4-track tape drives. The data was digitally sampled at 8000
samples per second and processed per section IP11 of the Laboratory Indicant

Test Procedure.

The crash event was vrecorded 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.
1-3 911211



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

instructions from the owner's manual.
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SECTION 2.0

FRONTAL BARRIER IMPACT TEST SUMMARY

H
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TEST RESULTS SUMMARY

This frontal load cell barrier test was conducted at TRC onrn December

11, 1991.

The test vehicle, a 1992 Dodge Dakota pickup, NHTSA No. MNO0302, was
equipped with a 2.5 liter longitudinal engine, manual transmission, and
power brakes. The vehicle's test weight was 3561 pounds. The vehicle's

impact speed was 35.0 mph. The vehicle sustained 29.2 inches of static

crush during the impact.

The driver's head injury criteria (HIC) was 1005. The driver's chest
maximum resultant acceleration with three (3) milliseconds minimum duration
was 48.2 g. (See DATA ACQUISITION EXPLANATIONS.) The driver's chest
maximum deflection was 1.8 inches. The driver's left and right femur

maximum axial forces were 952 pounds and 690 pounds, respectively.

The passenger's HIC was 987. The passenger's chest maximum resultant
acceleration with three (3) milliseconds minimum duration was 43.0 g. (See
DATA ACQUISITION EXPLANATIONS.) The passenger's chest maximum deflection
was 1.8 inches. The passenger's left and right femur maximeum axial forces

were 234 pounds and 575 pounds, respectively.

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

test event.
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DATA_ACQUISITION EXPLANATICNS

The driver's chest X, Y, and Z-axis accelerometers; CSTXG1, CSTYG1l, and
CSTZGl; recorded questionable data spikes from 148 to 149 milliseconds. The
driver's chest resultant acceleration with three (3) milliseconds minimum
duration calculation was not affected by the these spikes.

The right front passenger's X, Y, and Z-axis accelerometers, CSTXG:Z,
CSTYG2, and CSTZG2; recorded questionable data spikes from 96 to 97
milliseconds. The right front passenger's chest resultant acceleration with

three (3) milliseconds minimum duration calculation was not affected by

these spikes.

2-3 911211
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TABLE 1 CRASH TEST SUMMARY

NHTSA NO.: MNO302 TEST TYPE: Frontal Load Cell Barrier

TEST DATE: 12/11/91 TEST TIME: 1359 AMBIENT TEMP. (°F):

VEHICLE YEAR/MAKE/MODEL/BODY STYLE: 1992/Dodge/Dakota/Pickup
VEHICLE TEST WEIGHT (LBS): 3561

IMPACT ANGLE (DEG)*: 0

IMPACT VELOCITY (MPH)*#: PRIHAﬁY = 35.0 SECONDARY = 35.0
MAXIMNUM STATIC CﬁUSH (IN): 29.2

AVERAGE REBOUND (IN): 24.7

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.
*x5peed trap measurement (: .05 mph accuracy)

70

2-4 911211




TABLE 2 TEST VEHICLE INFORMATION

VEHICLE MANUFACTURER: Chrysler Corporation

MAKE/MODEL: Dodge/Dakota VIN: 1B7FL16G4NS5533993
BODY STYLE: Pickup MODEL YEAR: 1992
NHTSA NO.: MNO302 COLOR: White

ENGINE DATA: TYPE: Longitudinal CYLINDERS: 4 DISPLACEMENT: 2.5 liter

TRANSMISSION DATA: _5 SPEED, _X MANUAL, AUTOMATIC, FWD, _X §HD, ___4WD
DATE VEHICLE RECEIVED: 11/27/91 ODOMETER READING: 146.0
DEALER'S NAME AND ADDRESS: Greg Nelson

Chrysler-Plymouth-Dodge

Marysville, OH 43040
ACCESSORIES:
POWER STEERING No 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 No ANTI-SKID BRAKE Yes
CLOCK No REAR WINDOW DEFROSTER No
OTHER None
REMARKS:
1. IS THE VEHICLE STOCK THROUGHOUT? Yes
2. DOES VEHICLE SHOW EVIDENCE OF PRICR 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: 10/91 VIN: 1B?FL16G4NS533993
GVWR: 4300 LBS
GAWR: FRONT: 2684 LBS., REAR: 2684 LBS.
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-TABLE 2 __TEST VEHICLE INFORMATION CONT'D

TIRES ON VEHICLE (MFR., LINE, SIZE): Goodyear Invicta GL 195/7SR1S

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

SPARE TIRE (MFR., LINE, SIZE): Goodyear Invicta 195/75R15

TYPE OF SEATS: FRONT: Bench
REAR: NA

TYPE OF FRONT SEAT BACKS: Non-adjustable
MAXIMUM WIDTH: ?71.2 INCHES
WHEELBASE: 112.2 INCHES
LOCATION OF LABEL STATING TIRE DATA:
The label was located on thé driver's B-pillar.

TIRE & CAPACITY DATA FROM VEHICLE'S LABEL:

RECOMMENDED TIRE SIZE: P195/75R15

RECOMMENDED COLD TIRE PRESSURE: FRONT: 35 PSI; REAR: 35 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 30.4; RF 30.0; LR 33.1; RR 32.
PRE-TEST ATTITUDE: LF 30.1; RF 29.8; LR 31.2; RR 30.

POST-TEST ATTITUDE: LF 33.2; RF 29.6; LR 33.2; RR 30.

*The vehicle did not contain a label stating capacity data.

2-6
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TABLE 2 TEST VEHICLE INFORMATION CONT'D

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

RIGHT FRONT 799 LBS. RIGHT REAR 642 LBS.
LEFT FRONT 858 LBS. LEFT REAR 636 LBS.
TOTAL FRONT WEIGHT 1657 LBS. (56.4% OF TOTAL VEHICLE WEIGHT)
TOTAL REAR WEIGHT 1278 LBS. {43.6% OF TOTAL VEHICLE WEIGHT)

TOTAL DELIVERED WEIGHT 2935 LBS.

CALCULATION OF TEST VEHICLE'S TARGET TEST WEIGHT:

RCLW

RATED CARGO AND LUGGARGE WEIGHT*

UDW = UNLOADED DELIVERED WEIGHT (2935 LBS)
VCW = VEHICLE CAPACITY WEIGHT (NA LBS) *
DSC = DESIGNATED SEATING CAPACITY (NA) #
RCLW*= VCW - 150 (DSC) = 300 ﬁBS *

TARGET TEST WEIGHT
LBS/DUMMY)

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

TARGET TEST WEIGHT

2935 + 300 + 334

TARGET TEST WEIGHT 3569 LBS

WEIGHT OF TEST VEHICLE WITH REQUIRED DUMMIES AND 292 LBS. OF CARGO WEIGHT:

RIGHT FRONT 675 LBS. RIGHT REAR 909 LBS.
LEFT FRONT 909 LBS. LEFT REAR 868 LBS.
TOTAL FRONT WEIGHT 1784 LBS. (S0.1% OF TOTAL VEHICLE WEIGHT)
TOTAL REAR WEIGHT 1777 LBS. (49.9% OF TOTAL VEHICLE WEIGHT)
TOTAL TEST WEIGHT 3561 LBS. (0.2% UNDER TARGET TEST WEIGHT)’

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

COMPONENTS REMOVED TO MEET TARGET TEST WEIGHT: None

CG = 56.0 INCHES REARWARD OF FRONT WHEEL CENTERLINE

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

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

TEST NUMBER: 911211 NHTSA NO.: MN0302
TEST DATE: 12/11/81 TEST TIME: 1358
TEST TYPE: Frontal load cell barrier IMPACT ANGLE: 0°
AMBIENT TEMPERATURE AT IMPACT AREA: 70° F

TEMPERATURE IN OCCUPANT COMPARTMENT: 69° 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 183.4; C 189.1; R 183.2
POST-TEST: L 160.2; C 159.9; R 159.6
TOTAL CRUSH: L 23.2; C 29.2; R 23.6

AVERAGE CRUSH: 25.3

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

DISTANCE FROM TEST VEHICLE TO BARRIER: L 24.2; C 25.2; R 24.8; AVG. 24.7
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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/Dakota

MN0302

15.0 GALLONS (FROM OWNER'S MANUAL)

15.0 GALLONS (FURNISHED BY COTR)

13.8 GALLONS TO 14.1 GALLONS (92-94% OF USABLE)
13.9 GALLONS (WITH ENTIRE FUEL SYSTEM FILLED)
STODDARD SOLVENT

0.764

0.99 CENTISTOKES

PURPLE

The fuel tank was located on the left side in

front of the rear axle. The fuel filler neck was located on the left

side. The fuel lines ramn along the left frame rajl 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

2-9 911211



FIGURE 1 IMPACT VELOCITY MEASUREMENT SYSTEM

PHOTO EMITTER/
RECEIVER PAIR

OW TRACK

’

THREE PHOTO
INTERRUPTION VANES

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

The vanes have one foot spacing.
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FIGURE 2 ACCIDENT INVESTIGATION DIVISION DATA

FOR 35 MPH FRONTAL BARRIER IMPACT

VEHICLE MAKE/MODEL/BODY STYLE:

Dodge/Dakota/Pickup

VEHICLE NHTSA NO.: MNO0302

; VIN: 1B7FL16G4NS533993

MODEL YERAR: 1992 ; BUILD DATE: 10/91 ; TEST DATE: 12/11/91

VEHICLE SIZE CATEGORY: Standard pickup

’

VEHICLE WHEELBASE: _112.2
MAXIMUM WIDTH: 21.2

FRONT OVERHANG: 34.1

COLLISION DEFORMATION
CLASSIFICATION (CDC) COBE:

CRUSH DEPTH
MEASUREMENTS: Cl =

c2 =

C3 =

C4 =

C5 =

MIDPOINT OF DAMAGE: D

LENGTH OF DAMAGED
REGION: L =

INCHES
INCHES
INCHES
12FDEW3
23.2 INCHES
27.0 INCHES
29.1 INCHES
29.1 INCHES
27.3 INCHES
23.6 INCHES
VEHICLE CENTERLINE
(LONGITUDINAL}
60.0 INCHES

2-11
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" FIGURE 3
VEHICLE ACCELEROMETER PLACEMENT

(%> + LONGITUDINAL

SIDE VIEMW

BOTTOM VIEW
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TABLE 5 ‘ l
VEHICLE ACCELEROMETER LOCATIONS AND DATA SUMMARY l
TEST NUMBER 911211 '
POSITIVE NEGAT IVE '
DIRECTION DIRECTION l
No. LOCATION X3 'z Z# MAX G MSEC MAX ¢ mMsec B
1 LEFT REAR SEAT 99, 23.0 20.9
CROSSMEMBER
LONGITUDINAL 6.2 115.6 464 581
2 RIGHT REAR SEAT 100.7 -18.0 20.8 I
CROSSMEMBER
LONGITUDINAL 4.6 D540 S3.0 585
3 ENGINE TOP 34, ~0.8 35.8 l
LONGITUDINAL 53.4 545 142.1 448
4 ENGINE BOTTOM 39, 1.0 8.8 '
LONGITUDINAL S2.3 56 1 140.8 47.8
5 RIGHT BRAKE CALIPER 38.2 -25 0 10.8 l
LONGITUDINAL 17.2  47.1 160.8 42.9
& LEFT BRAKE CALIPER 38. 25. 4 1i1.4 ]
LONGITUDINAL : 31.9 &6.4 105.9 42.0
7 INSTRUMENT PANEL 60. 2.0 44.4
CENTER l
LONGITUDINAL 28.0 41.6 90.3 74.1
8 REAR SEAT CROSSMEMBER 96, 0.0 19.8 I
CENTER
VERTICAL 27.0 088.% 2359 459
9 VEHICLE REAR CENTER 186. 0.0 22.5 l
VERTICAL 23.9 59.9 40.& 55.5
# ALL MEASUREMENTS OF ACCELEROMETER LOCATIONS ARE IN INCHES. X-AXIS l
LOCATIONS ARE MEASURED REARWARD FROM THE FRONT BUMFER
REFERENCE: X: + FORWARD FROM REAR BUMPER
Y: + LEFT FROM VEHICLE CENTERLINE
Z: + UP FROM GROUND LEVEL
2-13 911211 '




TABLE 6

POST-TMPACT DUMMY/VEHICLE DATA

VISIBLE DUMMY CONTACT PQINTS:

HEAD

CHEST

ABDOMEN

LEFT KNEE

RIGHT KNEE

DOOR_OPENING:

FRONT

REAR

SEAT MOVEMENT:

FRONT

REAR

GLAZING DAMAGE:

DRIVER #192

Steering wheel

Steering wheel

PASSENGER #142

Chest

None

None

Instrument panel

None

Instrument panel

Instrument panel

LEFT

Tools regquired

Instrument panel

NA

RIGHT

Tools required

SEAT BACK FAILURE

None

NAa

NA

SEAT SHIFT

None

NA

The entire windshield was cracked upon impact.

'OTHER NOTABLE IMPACT EFFECTS:

The driver's seat belt unlatched during the impact.

The riqgqht front tire was flattened upon impact.

2-14
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TABLE ? FMVSS 208 DATA SUMMARY

VEH. YR./MAKE/MODEL/BODY STYLE: 1992/Dodge/Dakota/pickup

VEH. NHTSA NO.: _ MN0O302 : TEST DATE: _ 12/11/91
DRIVER PASSENGER
MAXINUM ACCELERATIONS (G): DUMMY #192 DUMMY #142
HEAD X-AXIS -110.8 -52.0
HEAD Y-AXIS -9.9 -15.7
HEAD Z-AXIS -44.6 -70.9
HEAD RESULTANT 119.8 80.5
CHEST X-AXIS - -48.0Y -41.0Y
CHEST Y-AXIS -8.07Y -7.1 Y
CHEST Z-AXIS -16.6 Y 24.5 Y
CHEST RESULTANT®* 48.2 43.0
CHEST RESULTANT TIME INTERVAL (SEC.)* .003 .003
HEAD INJURY CRITERIA (HIC) VALUES:
HIc## 1005 . 987
HIC STARTING TIME (SEC.) 72.6 81.6
HIC ENDING TIME (SEC.) 104 .4 117.6
AVG. HEAD RESULTANT ACCEL. DURING
HIC TIME INTERVAL (G) 63.0 59.5
MAXIMUM CHEST DEFLECTIONS (IN):
CHEST X-AXIS 1.8 1.8
MAXIMUM CHEST DEFLECTION TIME (SEC.) .086 101
MAXIMUM COMPRESSIVE FEMUR FORCES (LBS):
LEFT FEMUR 952 234
RIGHT FEMUR 690 575
MAXIMUM SEAT BELT FORCES (LBS):
LAP BELT 1339 1705
SHOULBER BELT 1320 1593

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.
Y See DATA ACQUISITION EXPLANATIONS

2-15 911211



TABLE 8 HYBRID IIT NECK DATA SUMMARY

VEHICLE YR./MAKE/MODEL/BODY STYLE: 1992[D0dge[Dako£a[gickup

VERICLE NHTSA NO.: MN0302 ; TEST DATE: 12/11/81
DRIVER PASSENGER
MAXIMUM VALUES: DUMMY #192 DUMMY #142
NECK X-AXIS FORCE (LBS.) ' 157 388
NECK’Y-AXIS FORCE (LBS.) 87 169
NECK Z-AXIS FORCE (LBS.) 718 670
NECK MOMENT ABOUT X AXIS (IN.-LBS.) 214 -199
NECK MOMENT ABOUT Y AXIS (IN.-LBS.) ~-286 1091
NECK MOMENT ABOUT Z AXIS (IN.-LBS.) -90 111

NOTE: ALL VALUES LISTED MUST BE

OCCURRING DURING PRIMARY IMPACT EVENT.

2-16
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DUHMMY KINEMATIC SUMMARY

DRIVER DUMMY

Upon impact, the driver dummy translated forward on the seat impacting
both knees into the instrument panel. The dummy's head rotated forward and
impacted the steering wheel. 'The dumny's chest impacted the steering wheel
as the dummy's upper torso was restrained by the three-point unibelt. The
durmy's head rotated rearward_as the dummy rebounded into the seat back.
The dummy came to rest seated in the driver's seat, restralned by the

three-point unibelt.

RIGHT FRONT PASSENGER DUMMY

Upon impact, the right front passenger dummy translated forward on the
seat impacting both knees into the instrument panel. The dummy's head
rotated forward and impacted the dummy's chest as the dumny's upper torso
was restrained by the three-point wunibelt. The dunmy's head rotated
rearvard and contacted the shoulder belt and right side of the head

restraint as the dummy rebounded into the seat back. The dummy came to rest

seated in the right front passenger's seat, leaning to the right, restrained

by the three-point umibelt.

2-17 911211




TABLE 8 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. 31.0 31.8
SHOULDER BELT LENGTH AS MEASURED
ON PART 572 DUMMY. 33.0 34.9
LAP BELT LENGTH AS MEASURED ON
PART S72 DUMMY. 125.0 123.6
‘.’;H:OULDER BELT SPOOL-OFF LENGTH:
AS DETERMINED BY FILM ANALYSIS 4.2 4.2
AS DETERMINED MECHANICALLY 4.0 4.3
AS DETERMINED ELECTRONICALLY 4.8 4.4
BELT STRETCH LENGTH (IN/FT):
AS MEASURED MECHANICALLY - .03 .03
AS MEASURED ELECTRONICALLY .01 .34
RETRACTOR LOCK-UP TIME (MS):
AS DETERMINED BY SHOULDER
BELT SPOOL-OFF 96 90

ALL MEASUREMENTS ARE IN INCHES UNLESS OTHERWISE NOTED.

2-18
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TABLE 10

LOAD CELL BARRIER DATA SUMMARY

TEST NUMBER 911211

POSITIVE NEGAT IVE
| DIRECTION DIRECTION
" LOCATION LB MSEC LB MSEC
~  TOTAL GROUP 1
: - 396 1.1 35945 51. 6
 TOTAL GROUP 2
1673 19. 6 41262 48. &
TOTAL GROUP 3
S ' 277 1.3 39920 50. &
- TOTAL GROUP 4 ' '
e 339 0.8 30752 14.0
< TOTAL GROUP 5 |
A 324 281.6 28785 47.3
- TOTAL CGROUP & :
o R 443 116.0 24828 14.3
' TOTAL LOAD CELL FORCE :
- - 1359  202.1 . 163928 49. 6 .

" TENSION IS POSITIVE
COMPRESSION IS NEGATIVE -

2-20 911211



SECTION 3.0

OCCUPANT, CAMERA, & VEHICLE MEASUREMENTS

1
o B e R a2 I
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FIGURE S DUMMY AND SEAT POSITIONING DATA

TEST NO.: __ 911211
SEAT TYPE: ADJUSTER TYPE:
__X__ BENCH __X__ MANUAL
____ BUCKET ____ POWER
____ SPLIT BENCH
DRIVER DUMMY
# 192 MEASUREMENT
LOCATION
A - HEAD TARGET

e~ B - RNEE JOINT 3
E C - APPROXIMATE ]
2 'H' POINT i
4 D - SILL TO DOOR ]
2 STRIKER ]
L REFERENCE 3
> POINT
41 L ' L
FWD- - AFT AFT—]MD FWD
A= __19.9 1IN. 21_ DEGREES A= _20.8 IN. 23 DEGREES
B = _ 30.5 IN. 99  DEGREES B = _31.1 IN. 97 _ DEGREES
C=_17.2 IN. 115 DEGREES C=_17.1 IN. 112 DEGREES
D= __17.8 IN. D = _18.0 IN.
SEAT TRACK REARWARD:__ 5 NOTCHES SEAT TRACK REARWARD: 5 _ NOTCHES
- D »d
"LA—— ) - @
® AT YY) _
: ] !
LEFT I RIGHT
FRONT (N L1 - L FRONT
DOOR TOP VIEW DOOR
A = LEFT DOOR TO DRIVER CENTERLINE 13.5 IN.
B = LEFT DOOR TO CENTER PASSENGER CENTERLINE NA___ IN.
C = LEFT DOOR TO RIGHT PASSENGER CENTERLINE 42.5  IN.
D = LEFT DOOR TO RIGHT DOOR 57.1 IN.
E,F = WINDOW GLASS HEIGHT (RIGHT AND LEFT MUST BE EQUAL) 8.1 IN.
ALL ANGLES ARE RELATIVE TO VERTICAL PLANE THROUGH DOOR STRIKER.

; VEHICLE: Dodge Dakota : .

FRONT SEAT BACK TYPE:
X  NON-ADJUSTABLE _
ADJUSTABLE RECLINING

PASSENGER DUMMY
#_142

3-2
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FIGURE 6 DUMMY IN-VEHICLE POSITIONING DATA

DRIVER PASSENGER

HH 16.1 15.4
HW 21.4 21.0
cD 18.9 20.2
cs 11.2 NA
KDL 5.8 3.9
KDR 5.4 3.9
TA 15° 18°
SA 19° 19°
HSW 15.9 NA

DRIVER PASSENGER

HR 8.4 8.5
HS 10.2 ) 10.8
AD 5.0 5.6
HD 6.8 7.1
KK 7.9 8.0
AA 7.5 6.5
HA 22.0 21.5

KNEE OUTER CLEVIS TO OUTER
CLEVIS SPACING:

DRIVER = 10.6
PASSENGER = 10.6

PELVIS ANGLE:
DRIVER = 25°
PASSENGER = 25°

HH = HEAD TO WINDSHIELD HEADER HR

HEAD C.G. TARGET TO SIDE ROOF HEADER

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

CS = CHEST TO STEERING WHEEL HD = HIP TO DOOR

KD = KNEE TO DASH KR = KNEE TO KNEE

TA = TORSO ANGLE AA = 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.

3~-3 911211



FIGURE 7 SEAT BELT POSITIONING DATA

—3 C | IO

DUMMY 'S CENTERLINE
N> D k-

'D' RING

BELT LOAD CELL

—SHOULDER BELT PORTION

LAP BELT PORTION

Iy
|

MALE BLADE

[————.12 INCH THICK ALUMINUM
PLATE

BUCKLE ASSEMBLY
RETRACTOR

REEL

INBOARD ANCHORAGE

OUTBOARD ANCHORAGE

FLOORPAN-—H//'

DRIVER PASSENGER

DUMMY DUMMY

A - TbP SURFACE OF ALUMINUM PLATE TO BELT UPPER EDGE 13.6 13.1
B - TOP SURFACE OF ALUMINUM PLATE TO BELT LOWER EDGE 10.5 10.0
C - DUMMY CENTERLINE TO OUTER EDGE OF BELT

AT CHEST FLESH TOP 3.5 3.5
D - DUMMY CENTERLINE TO INNER EDGE OF BELT

AT CHEST FLESH TOP 1.5 1.5
LAP BELT TENSION (LBS) 4 4
SHOULDER BELf TENSION (LBS) 4 4

ALL DISTANCE MEASUREMENTS ARE IN INCHES.
' 3-4 911211



NR

NH

HS

SCA

SWA

ALL

FIGURE 8 DRIVER DUMMY TO STEERING COLUMN/WHEEL ASSEMBLY DATA

SCA

‘///r—-%’PCBT

¥ DOOR STRIKER

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

The steering column was not adjustable.

MEASUREMKENTS
- DISTANCE FROM TIP OF DUMMY'S NOSE TO TOP

REAR SURFACE OF STEERING WHEEL RIM. 13.9
- DISTANCE FROM TIP OF DUMMY'S NOSE TO CENTER

OF STEERING COLUMN HUB. 15.4
- DISTANCE FROM CENTER OF STEERING COLUMN HUB TO

THE FORWARD SURFACE OF THE DOOR LOCK STRIKER PIN. 28.0
- ANGLE OF STEERING COLUMN RELATIVE TO THE

HORIZONTAL X AXIS 25°
- ANGLE OF STEERING WHEEL RELATIVE TO THE

HORIZONTAL X AXIS 65°
DISTANCE MEASUREMENTS ARE IN INCHES.

3-5 911211
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FIGURE 10 .
VEHICLE TARGET LOCARTIONS

~
SOl s
"{
;—/,' . 251io"
—————————————— ;::'_—'__'——T_— T —‘___*%
Nt SO R 25.6"
JE Lh ¥
ZRvE R N
! —
;
|
| .~ center oF
e REAR TARGET
| L 15.1_1 |
joos] 5999
/ &
/
/ )

O\)@r | @27‘2" :@U |

l-“s"’"—J k— —26.4m
27.0

17.0" | 92.0"

te - —_—
1

] i«— 6.4"
[ [

RTA
i
&f(\@)) @1 Bl @(@) |

229, 58] ke 45:6

93.2" . 16.1" | 27.0"
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FIGURE 11
PRE-TEST AND PQST-TEST MEASUREMENT POINTS

N

Length of
Engine Block

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

To Trailing Edge
Eehind Door '
(Right/Left Side

o Leading Edge

In Front Of Door
(Right/Left Side

X19,20 (Right/Left Side)

Reference

At Center
To Bottom Of Of Rear
L 1 :
A' Post (Right/ Bumper

Left Side)

To Firewall (Right/Left Side)
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APPENDIX C

DUMMY CERTIFICATION DATA

. - —

. ‘ N —
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—

. ~ —
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" i ]

~ . ) : C

* : .

I
e

(g3




PRE-TEST CERTIFICATION DATA

192

DRIVER DUMMY S/N

~

911211



TRANSPURTATIUN RESEARCH CENTER OF OHIU
HYBRID III EXTERNAL DIMENSIONS

192 ALDERSON 08-NOV-91

TRC 192C5ED1 972k SN192 EXT. DIMENSION CALOS
: TEST PARA;;TER (DIMEN. }! SPECIFICATION i TEST RE;ULTb?
!TEMPERA;;;;—— - o { { 71.0 DEG. F !
'RELATIVE“;G;IDITY ”‘:‘*" o i 8. 0 ;“””‘:
'LDCATIDN FOR CHEST CIRCUMFERENCE (AAY!D 16.9-17.1 IN | 17.0 IN ?
'LOCATIDN FOR WAIST CIRCUMFERENCE (BB)! 8.9~ 9. 1 IN | ?.0 IN i
?CHEST CIRCUMFERENCE Yy 1 38.2—3;72 IN 3;?;—IN :
:NAIST CIRCUMFERENCE (Zy | 5;.9—34.1 IN -i 3374 I; !
;CHEST DEPTH ) Q) ¢ 8.4~ 2.0 IN :_ 8?6 I;_ i
1H-POINT HEIGHT (C) | 3.3~ 3.5 IN | 3.4 I& :
:H-POINT FROM SEATBACK (D) ¢ 5.3~ 5.9 IN :- 5—;-;&_~-:
{8KULL CA;—TD BACKL INE (HY ¢ 1.6- 1.8 IN | —;—7 IN {
{TOTAL BITTING HEIGHT (A | B34.6-35.0 IN | 34.8 IN i
i THIGH CLEARANCE (F) | 9.5~ & 1 IN :—~ S.B—EN '
:BUTTDCK KNEE LENGTH ) —(K) : 2”T8~23_8 IN -:—— 23. 7 I;- ¢
TBUTTDCK POFPLITEAL LENGTH (N>t 1;.8—18.8 IN :~ ig. & IN _‘:
TPUPLITEAL HEIGHT N ) ) (LY ¢ 16.9-17.9 IN | 17.7 I&n i
TKNEE PIVDT HEIGHT (M) | 19.1-12. 7 IN : 12. 4 I; :
{FOOT LENGTH (P; : _;.?~10.5 IN :- 10. 2 ;&—”—?
TFOOT BREADTH B (N)_:_—~;.6~ ;.2 IN ‘:ﬁ 4.0 ;& :
TSHOULDER PIVDT Faaa—BACKLINE —(E) H —~_3— 3—7_IN _?_ ST;_;&——“:
TSHDULDER BREADTH (V) | 1676—17?5—;N :*‘ 16—8 I;—~—?
TSHDULDER—;;;DT HEIGHT (B; H 19.?-257;—IN ?“ 2;.2 ;ﬁm——T
TELBON RESTnHEIGHT N (d)-;—— 7.5- 8.3 I8 | g1 ;N {
{SHOULDER-ELBOW LENGTH 1t 13.0-13.6 IN [ 134 IN ¢
{BACK OF ELBDN T0 WRIST PIVDT_ (¢ ¢ 11.4-12. 0 IN :—_ 11?;—;;——-7
TEST MEETS SPECIF CATIDNS

TECHNICIAN %’

c-3 911211



TRANSPORTATION RESEARCH CENTER OF OHIO

HEAD DROP TEST

HYBRID 111 16-NOV-31
TRC 192C5HD1 572E SN192 HEAD DROP CAL 05

! z ! !
! TEST PARAMETER | SPECIFICATION ! TEST RESULTS :
; ) : B
| TEMPERATURE | &b - 78 DEG. F ! 70.0 DEG. F :
: ! ! :
{RELATIVE HUMIDITY | 10% — 70% ! 58.0 % !
! ! z i
IPEAK RESULTANT ACCELERATION! 225 - 275 & | 239.56 6 |
! ! s !
IPEAK LATERAL ACCELERATION ! 15 G MAX t -4.17 ¢ :
! ! ! !
118 ACCELERATION CURVE ! ! :
{UNIMODAL? ! YES t YES !

-

TEST MEETS SPECI?iCATIDNS
’
TECHNICIAN

C-4 ' T on121i
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TRANSPORTATION RESEARCH CENTER OF OHIO

NECK FLEXION TEST

HYBRID III 15-NOV~51
6 AXIS NECK TRANSDUCER
TRC 192C5NF1 S72E SN192 NECK FLEXION CALOS
: : ! !
! TEST PARAMETER ! SPECIFICATION ! TEST RESULTS :
! ! : T
| TEMPERATURE ! &9 - 72DEG. F ! 71.0DEG. F !
! ! : !
IRELATIVE HUMIDITY : 10% - 70% ! 58.0% !

23. 3¢ FT/SEC H

1 IMPACT VELOCITY { 22.6-23.4 FT/SEC

H {10 M5 1 22.90 - 27.50 6 ¢ 23. 58 & H
{  PENDULUM

1 P20 M8 | 17. 460 - 22. 60 ¢ | 19.61 6 {
! DECELERATION -

{ 130 M5 1 12.50 - 18.50 6 | 15.85% 6 {
H H H !
tMAX PENDULUM G ABOVE 30 MS ! 29 & MAX ¢ 15.8&6 6 H
{DECELERATION-TIME CURVE ! : H
{DECAY TIME 70 5 6 ! 34 - 42 MS : 37.88 MS H
{ D PLANE i MAX { 64 - 78 DEG. ! 73. 96 DEG. H
1

]

{ ROTATION i TIME | 97 - 64 MS i 60. 25 MS H
{ MOMENT ABOUT i MAX { &5 - 80 FT.LBS : 69.91 FT.LBS H
{ OQCCIPITAL ——

¢ CONDYLE ¢ TIME 47 - 58 MS H 21. 50 MS H
IROTATION ANGLE-TIME CURVE | H {
{DECAY TIME TO ZERO H 113 - 128 M8 i 117.50 MS ¢
iPOSITIVE MOMENT-TIME CURVE | : {
{DECAY TIME TO ZERO i ?7 - 107 MS t 103.13 Ms ¢

TEST MEETS SPECIFICATIONS

I'd
TECHNICIAN <:;422L—AﬁébaéiéZ;éZ:Z::;

c-9 911211
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TRANSPORTATION RESEARCH CENTER OF OHIO

NECK EXTENSION TEST

6 AXIS NECK TRANSDUCER
TRC 192CSNE 1

HYBRID III

15-NOV-21

972E SN192 NECK EXT. CALOS

TEST PARAMETER SPECIFICATION TEST RESULTS
——————— == =
! ! : !
t TEMPERATURE { &9 - 72 DEG. F ! 71.0 DEG. F :
! ! : !
'RELATIVE HUMIDITY : 10%4 - 70% ! 58.0 % :
! | : !
{ IMPACT VELOCITY ! 19.50-20.30 FT/SEC!  19. 47 FT/SEC :
! ! 10 M3 ! 17.20 - 21.20C ! 18.08 6 :
! PENDULUM
! | 20 M5 | 14.00 - 19.00 & ! 1544 @ :
| DECELERATION
! ! 30 MS ! 11.00 - 16.00 & ! 13.32 @ :
! ! ! !
{MAX PENDULUM G ABOVE 30 MS ! 22 ¢ MAX ! 13.25 © :
{DECELERATION-TIME CURVE | : !
{DECAY TIME TO 5 € ! 38 - 46 M3 ! 42.25 MS :
{ D PLANE ! MAX ! 81 - 104 DEC. !  103. 62 DEG. :
<
! ROTATION ! TIME ! 72-82MS !t 78.75 M3 :
! MOMENT ABOUT ! MIN 1-59.0/-39.0 FT.LBS ! <-52.29 FT.LBS !
! DOCCIPITAL
! CONDYLE ! TIME ! 65 - 79 MS ! 74.50 MS !
'ROTATION ANGLE-TIME CURVE | : !
{DECAY TIME TO ZERO {147 - 174 MS | 162.25 MS :
INEGATIVE MOMENT-TIME CURVE ! ! :
{DECAY TIME TO ZERO ! 120 - 148 MS ! 144.25 MS :

TEST MEETS SPECI?ICATIUNS
’
TECHNICIAN
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TRANSPORTATION RESEARCH CENTER OF OHIO
THORAX IMPACT TEST

HYBRID III 16-NOV-~-21

TRC 192C5TH1 872E SNi192 H.S. THORAX CALOS

HIGH SPEED TEST

“m m mm am

P L )

]
: TEST PARAMETER

SPECIFICATION TEST RESULTS

! : !

TEMPERATURE | &9 - 72 DEG. F | 70.0 DEG. F :

! ! ! :
{RELATIVE HUMIDITY ! 10% - 70% ! 59.0 % :
r ! : i
{PENDULUM VELOCITY | 21.6-22.4 FT/SEC |  21.92 FT/SEC :
: ! ! ;
{MAXIMUM DEFLECTION ! 250 -2.86 IN | 267 IN !
! : ! !
IMAXIMUM RESISTIVE FORCE !, 1160 - 1325 LBS | 1248.0 LBS :
! : ! :
! INTERNAL HYSTERESIS ! &9% - B5% t73.9% :

' TEST MEETS SPECIEICATIONS
TECHNICIAN % W

Cc-25 911211
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TRANSFORTATION RESEARCH CENTER OF QHIO
KNEE INPACT TEST

HYRRID IYT 1l-Noy-91

LEFT KNEE
TRE 192C5LK1 G72E EN192 L.KNEE 1ILER CaL 05

}
| TEST FARAMETER i qF‘EL“IFICQTIUN b TEST FESULTE |

!
P TEMFERATURE b &4 - 78 DEG. F i 70,00 DEG. F !

IRELATIVE HUNIDITY | 10% - 707 i 37,00 % ]
! ] | !
|PRORE UELDCITY 1 6.8 - 7,0 FT/8EC | &.B7 FT/SEC !

IPEAK KNEE ImPﬁCT FORCE I 1060 - 13060 LES | 11064.01 LES !
! i | ‘ |
IFROBE WETGHT ! 11,0 LRSS | !

S L S e et e B e G B e M Geae Mese e e W e KA 4 JEM e A = e B e e e e e e e = tbm s BN A = e

TEST MEETE SFPECIFICATIONS

TECHNICIAN  L-dla@=..
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TRANSFORTATION RESEARCH CENTER QF QHIO

KNEE IMFACT TEST

HYRRID I1I 11-Nav-21
RIGHT KNEE
TRE 192C0RK1 572F SN192 R.KNEE 11LB CAL 0
} | i |
I TEST FPARAMETER |  SFPECIFICATION | TEST RESULTS |
! ! ! i
ITEMFERATURE I &% - 78 DEG. F | 71,00 BEG. F !
| i I |
IRELATIVE HUMIDITY 1 10% - 70% ! G700 U |
! | ! |
|FROBE VELOCITY | 6.8 - 7.0 FT/8EC | &.84 FT/8EC 1
IFEARK KNEE IMFPACT FORCE I 1040 - 1300 LES | 1203.47 LES !
! ! | !
IFROBE WEIGHT ] 11.0 LES ! |

TEST HEETS S%QTIUHS
TECHNICIAN. deket l- A AR e
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PRE-TEST CERTIFICATION DATA

PASSENGER DUMMY S/N: 142

A '
: i
. [
| : l‘

€236

911211



T AW PVt e K TIVWE T W RTINS RabV Wt

"HYBRID II

wlt St

I EXTERNAL DIMENSIONS

142 HUMANOGID

0?-DEC-91

TRC 142C8ED1 572E SN1i42 EXT. DIMENSION CALOS
! TEST PARAMETER (DIMEN. }{ SPECIFICATION ¢ TgST RESULTS!
| TEMPERATURE - H it 71.0 DEG. F ;
IRELATIVE HUMIDITY ! L 90.0 4 H
ILOCATION FOR CHEST CIRCUMFERENCE (AA)! 16.9-17.1 IN ! 17.0 IN H
tLOCATION FOR WAIST CIRCUMFERENCE (BB)! 8.9- 9.1 IN | 2.0 IN ¢
ﬁCHEST CIRCUMFERENCE (v} { 3838.2-39.4 IN | 38.7 IN {
{WAIST CIRCUMFERENCE ) (Z) | 32.9-34.1 IN | 33.3 IN :
:CHEST DEPTH o (0 8.4- 9.0 IN | 8.6 IN :
tH-POINT HEIGHT (C) | 3.3- 3.5 IN | 2.4 ;N _:
'?H—POINT FROM SEATBACK (D} i 9.3- 9.5 IN | 9.4 IN {
:SKULL CAP TO BACKLINE (HY | 1.6- 1.8 IN ¢ 1.7 IN !
tTOTAL SITTING HEIGHT (A} | 34.6-35.0 IN ;~ 34.9 IN _:
{THIGH CLEARANCE (F)} | 2.5- 6.1 IN 5.7 IN H
IBUTTOCK KNEE LENGTH (Ky I 22.8-23.8 IN | 23.5% IN !
{BUTTOCK POPLITEAL LENGTH (N) | 17.8-18.8 IN | i8. 7 IN ‘
{POPLITEAL HEIGHT (L + 16.9-17.9 IN | 17.8 IN {
?KNEE PIVOT HEIGHT My ¢+ 19.1-19.7 IN | 12.3 IN ?
{FOOT LENGTH (P} 1 ?.9-10.8 IN | 10. 1 IN H
iFOOT BREADTH ) (W) ¢ 3.6~ 4.2 IN | 3.8 IN H
{SHOULDER PIVOT FROM BACKLINE (E) 1 3.3- 3.7 IN 3.4 IN _:
: SBHOUL.DER BREADTH WM+ 16.6-17.2 IN | 1&£.8 IN {
i SHOULDER PIVOT HEIGHT (B | 19.9-20.9 IN | 20.1 IN :
iELBOW REST HEIGHT (J) | 7.59- 8.3 IN | 8.3 IN ¢
{ SHOULDER-ELBOW LENGTH (I} ¢+ 13.0-13. 6 IN 13. 6 IN ¢
{BACK OF ELBOW TO WRIST PIVOT Gy + 11.4-12.0 IN | 1i1.5 1IN '

TEST MEETS SPECIFICATIONS

TECHNICIAN

LMot 27

Cc-37

911211



TRANSPORTATION RESEARCH CENTER OF QHIO

HEAD DROP TEST

TRC 142CBHD1

HYBRID III

572E SNi42 HEAD DROP CAL 08

09-DEC-91

H TEST PARAMETER

am A

| SPECIFICATION TEST RESULTS
{ TEMPERATURE ! &b - 78 DEG. F | 71.0 DEG. F !
! B i : : B :
IRELATIVE HUMIDITY : 10% - 70% t  56.0 % !
! ! : 1
IPEAK RESULTANT ACCELERATIONI 225 - 275 ¢ | 250.01 @ i
: | : |
IPEAK LATERAL ACCELERATION | 15 & MAX I -1.59 ¢ !
! B ! T !
{18 ACCELERATION CURVE ! ! !
tUNIMODAL 7 : YES ! YES :

TEST MEETS SPECIFICATIONS

TECHNICIAN

c-38




SiAd A NULLYH4 14498 UB3H

NOILIHYEIHI OU3H II1 -O0THGAH 3-246 LHUd
[235W) ~ aWIL

BG'@] 995 08’8 007 @99 0O°S 007y UEE 06°Z 007 90D 00'I-  00°2

911211

¥

3%%2-00'0@8- PO "@SE -

I

X TERE

C-39

1]

iV J

0e°0 0@'09-00'0@!—@0'?&}-%

T ___snamad b SN SN
38'¢ 8 ER'D 1 A 8B9°RIC- = SANTHA XHH ‘NIH IX03H

0%~ /128 /0G8T  JdW = HILTIA EREIb
, 8D THI dO0HO OH3H EFING 3248

YAl AATY Y 4 EY NN

B0 "G




BE NN NN N NN EE EE R G N BN W BN Em e e
NOT1HY9ITH] OW3H IIT OIWGAH 3-24C LHEd

[23CH]  JH[L

pa'gy 005 @08 @07, 0@'9  @A'G  @0°p  OOE G0z 00°1 0P e0'l-  00°E-
| &
. e
. . . ©
=2
o
: : . : g
. . . s
K
s
. . . . . %
L o o 5
o | SR &
= —— ~ e
: : : s
o e e . . P o . . - U1
S
. ‘ o
. . m
: : : : . s
S
. . . . - . (o]
. . . . . . . . . . . . lm__-
: : : 2
=
. . . . . . [
S
88'l @ ER'l ‘E9°E 465" 1~ = SINTHA XUW “NIW GJUIE T
k- /RIZG /DGYT  4dW - YILTIA EHEIE 8

8b TH] d040 QH3IH ERINS 3CLE

10HBIZT * 241

911211

C-40




olAg L

NULlLBYEd 14008 ugad

NOILBHEITEd OB3H III1 OIHIAH 3-24G6 LHBd

[DASH)  JWLL

26°Q a0°p 80°g 00°4 80°'% 8a°G 00" p 00°E Ba°g 00"} 80P 00°1- 0o°¢-
o e W e i—
oo'c- s 01°0 ‘B¢ 482 °8cl- = S3NTHA XHH *NIN 9Z03H
Br- /R1ZE /BGYT  Id7W = HILTA ERETD

80 5O dUHO UH3H CHINS 3eil

® it mmemy ®» I

911211

QﬁF-QG'QGQ-EG'GQE-

Wi R

6

O
C-41

i

00°0 00'05-00‘001-00'&5}

BOD "BS



EE BN NN N B N R R BR B R RN BN B N BN S .

00’6

NOILUHGITHI OUdH III OIHEAH u ¢4G 1Hdd

: [23CK) C.
B8 0. 009 06°S @0’y OOE Hhz  wy w0

00°1;

pe'2

911211

"6 03°05-

¥

KHIERE ekl

1
C-42

1]/ A

8 10°05C ‘B8I- 850°0 = SIMTHA XUBH “NIKW
BR- /%126 JOGST  44W = HILA

9403H
EREIb

8D 150 d0HO OU3H CRINS 3ELl

TQH8ET *

JdlL

Bb"GSE 08 BGE 0D°0CZ OO QO Dﬁl['g?t P?CPI




TRANSFORTATION RESEARCH CENTER OF QHIO
NECK FLEXIQN TEST

HYRRID III 10-DEC-?1

6 AXIS NECK TRANSIDUCER
TREC 142C8NF1 S72E

m

N142 NECK FLEXION CALOS

| TEST FARAMETER |  SFECIFICATION I TEST RESULTS |
| | [ l
I TEMPERATURE | &9 - 72 DEG, F | 71,0 DEG, F [
j | 1 |
IRELATIVE HUMIDITY t 10% -~ 70% [ 42,0 % t
[ | [ |
| IMFACT VELOCITY | 22,4-23.4 FT/SEC | 23,08 FT/SEC [
[ I 10 MS | 22,50 - 27,50 6 | 24,98 & |
IOPENDULUM s e e e e e e e e e e e
: P 20 MS | 17,80 - 22,60 6 | 19,71 G t
I ODBECELERATION = oo oo e e e e e e e e
| I 30 MS | 12,50 - 18,50 6 | 14,96 G !
! j : |
IMAX FENDULUM 6 AROVE 30 HS | 29 G MAX I 14,93 © |
IDECELERATION-TIME CURVE [ [ l
{DECAY TIME TO 5 G [ 34 - 42 MS | 38.88 MS !
I D PLANE | MAX | &4 - 78 DEG, I  75.88 DEG. [
b e e e e e e e e e o v e e e e e e e e e e ot on S i e e e e e e o o o e
| ROTATION | TIME | 57 - 64 MS I 61,75 MS !
| MOMENT AROUT | MAX | 65 - 80 FT,LES |  71.98 FT,LES |
P OCCIFITAL e e e e e e e e e e
| CONDYLE | TIME | 47 - 58 HS I 52,38 MS |

S M T e e G SR s G e i Ve fe 4 G S S S R M Gws e v Gm S e e S =t G S M e e S T SR e S e b St W e b e tev = e = = e M e W = = e we = sh E. S e b e e

IROTATION ANGLE-TIME CURVE | ! }
IDECAY TIME TO ZEROD i 113 - 128 MS I 114,63 MS ]

IFOSITIVE MOMENT-TIME CURVE | ! !
IDECAY TIME TQ ZEROD | 97 - 107 MS I 105.38 HMS !

R SR M s s e e e S M R G SR L e e 0 M e W GE @O EE e W e Gt e ENe Gt S s fme e e e s Gmt e el S e S Em S e Ml e ARG MRS Ea e che S S S Eie e e et o ot ms 4 b bt s

TEST MEETS specirrcarzons
TECHNICIAN LA ‘1/4Z;¢ﬁ;?f;égif:

C-43 911211
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TRANSFORTATION RESEARCH CENTER QF QHIO

NECK EXTENSION TEST

HYBRID ITIX 10-NEC-91

& AXIS NECK TRANSDUCER
TRC 142C8NEL S72E

o

N142 NECK EXT. CALOSB

| TEST FARAMETER | SPECIFICATION | TEST RESULTS :
i ! } [
| TEMFERATURE | 49 - 72 DEG, F | 71,0 DEG, F !
| [ | |
IRELATIVE HUMIDITY I 102 - 70% I 42,0 % 1
! | | I
I IMPACT VELOCITY | 19,50-20,30 FT/SECI 19,67 FT/SEC |
! I 10 MS 1 17,20 - 21,20 6 | 19,05 G [
POPENRULUN e e e e e e e e
i I 20 MS | 14,00 - 19,00 6 1 16,07 6 |
I DECELERATION  mmmm oo e e e e e e
| I 30 MS 1 11,00 - 16,00 6 | 13,93 G |
! ! | !
IMAX FENDULUM G AROVE 30 MS | 22 6 MAX | 13.90 G 1
IDECELERATION-TIME CURVE | [ !
IDECAY TIKE TQ 5 6 | 38 - 44 MS I 39,50 MS !
I I FLANE | MAX | 81 - 106 DEG. | 100.78 DEG. |
l __________________________________________________
| ROTATION | TIME | 72 - 82 MS I 74,75 M8 a
I MOMENT AROUT I MIN  1-59,0/-39,0 FT,LEE | -55,79 FT,LES !
I BCCIPITAL oo e e e e e e e
| CONDYLE | TIME | 65 - 79 MS I 70.88 MS [

IRBTATION ANGLE-TIME CURVE | ! f
IDECAY TIME 70O ZERGO I 147 - 174 HS I 134,75 MS !

O T A e e G e S G e e e G i e e e e TTS e S M Gt M G S TLe RS s e G Fme LA Mo =i S M P e A e e mi e s e see E e e = et e e me me Lea et =i wet me v s s e W4l Pme M e e

INEGATIVE MOMENT-TIME CURVE | | |
IRECAY TIME TO ZEROD { 120 - 148 MS I 141,13 MS !

TEST MEETS SFECIFICATIONS
TECHNICIAN_CZZQZaL r&Zﬁ;iZ%g;égé _______

Cc-51 911211
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TRANSFORTATION RESEARCH CENTER OF QHIO
THORAX IMPACT TEST

HYRRID III 10-DEC-91

TRC 142C8TH1 972 SN142 H.8.THORAX CALOS8

T S S T M e e e e e et e e e e e e e e o G e M B G e e G e M - = A G St e bt = e e v S me fme G4 Ga e fme m MmN M e e B aee m St e em som Somw sove

{ HIGH SFEED TEST i

TEST FARAMETER ! SFECIFICATION I TEST RESULTS
{ ! | ]
I TEMPERATURE } 69 - 72 DEG, F i 71,0 DEG. F !
t i ! i
IRELATIVE RUMIDITY | 10% - 70% I 42,0 % {
H § | I
FPENDULUNM VELQCITY b 21,6-22.4 FT/8EC | 21.92 FT/SEC !
] ! ! !
IMAXIMUM DEFLECTIOM I 2,50 - 2,84 IN | 2,84 IN I
! § | i
IMAXIMUM RESISTIVE FORCE I 1160 - 1328 LBRE | 1230.9 LRS !
! I i !
JINTERNAL HYSTERESIS ! 894 - 85%Z i 70.77% I
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TEST MEETS SFECIFICATIONS
(Z (A LE
TECHNICIAN_ L2 (Vo e é:i _______
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TRANSFORTATION RESEARCH CENTER OF OHIO

KNEE IMPACT TEST

HYBRRID IIX 10-DEC-%1
LEFT KNEE
TRC 142C8LK1 572E SN142 L.KNEE 11LE CaL o8
! ! | ]
! TEST PARAMETER I SFECIFICATIOCN ! TEST RESULTS }
) ! | }
I TEMFERATURE I &6 - 78 REG. F ! 71,0 LEG. F |
! ! ! i
IRELATIVE HUMIDITY ! 10% - 70% | 43.0 % !
! ! § . !
{FRORE VELOCITY I 6,8 - 7,0 FT/8EC | 6.%21 FT/SEC !
! ! 1 !
FFEARK KNEE IMPACT FORCE I 1080 - 1300 LERS | 1275%,77 LRS ]
! i ! !
| PRORE WEIGHT l 11,0 LES ! !
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TRANSFORTATION RESEARCH CEMTER QF QHIQ

KNEE IMPACT TESY

HYERIDN ITX 10-DEC-91
RIGHT KNEE
TRC 142C8RK1 S72E SMN142 R,KMCE 11LE CAL 08
| i P !
[ TEST FARAMETER | SPECIFICATION I TEST RESULTS !
[ [ : |
I TEMPERATURE ! &6 - 78 DEG, F | 71,0 DEG. F !
[ | | |
IRELATIVE HUMIRITY ! 10% - 70% I 43,0 ¥ !
| [ ! |
IFROBE VELOCITY | 6.8 - 7,0 FT/SEC | 6,90 FT/SEC |
[ | | l
IFEAK KNEE IMFACT FORCE I 1040 -~ 1300 LES | 1238.92 LES :
| ! | 1
IFROEE WEIGHT | 11,0 LBS | l

TEST MEETS SPECIFiC
TECHNICIAM__ ez Ll e e
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APPENDIX D

MISCELLANEOUS TEST INFORMATION
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SIGN CONVENTION

NHTSA DATA TAPE REFERENCE GUIDE

ACCELEROMETERS:

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

POTENTIOMETERS:

+CHEST LONGITUDINAL DEFLECTION:

+CHEST LATERAL DEFLECTION:
+SEAT BELT DISPLACEMENT:
+SEAT BELT EXTENSION:
+KNEE SLIDER DISPLACEMENT:

LOAD CELLS:

+FEMUR FORCE: TENSION
+SEAT BELT FORCE: TENSION
+BARRIER FORCE: TENSION

NECK LOAD CELLS:

OUTWARD

LEFTWARD

OUTWARD

ENLONGATION

DISTANCE BETWEEN FEMUR AND
TIBIA INCREASED (IN RELATION
TO A SEATED DUMMY)

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

+X FORCE: HEAD PUSHED FORWARD

+Y FORCE: HEAD PUSHED LEFTWARD

+Z FORCE:

+X MOMENT:

+Y MOMENT: CHIN ROTATING TOWARD CHEST
+Z MOMENT:

TIBIA LOAD CELLS:

CHIN ROTATING TOWARD LEFT SHOULDER

+X FORCE: TENSION
+Y FORCE: TENSION
+Z FORCE: TENSION
+X MOMENT:
+Y MOMENT:

BOTTOM OF TIBIA MOVING LEFTWARD
BOTTOM OF TIBIA MOVING REARWARD

911211



FREQUENCY RESPONSE CLASSES

SAE J211 0OCT88

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

Headform Accelerations

b-7

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

E-1 911211




ing the pIunger. Doors locked before closing will remain
locked when closed.

The ignition key will unlock all the locks on your vehicle.

Power Door Locks (optional)

Front doors equipped with power door locks can be
locked or unlocked from inside by the lock switches on
either of the front doors.

Power Windows (optional)

The control on the left front door has up- down switches
that give you finger tip control of both front door windows.
There is a single opening and closing switch on the
passenger door for passenger window control. The win-
dows will operate only when the ignition switch is turned
to the ON position.

Sliding Rear Window {optional)

A locking device in the center of the windows helps to
prevent entry from the rear of the vehicle. Squeeze the
lock to release the window.

Club Cab Vented Quarter
Window

The Club Cab is eqmpped with
rear quarter windows that open
out. Pull the window latch toward
you to unlock, push out on the
window. Press the latch straight
to secure the window in an open
position.

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 hold
infant and child restraint systems if you will be carrying
children too small for adult-size belts.

5
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