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SECTION 1.0

PURPOSE AND TEST PROCEDURE
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PURPOSE

This 56 kph (35 mph) frontal barrier impact test is part of the New Car

Assessment Program (NCAP) conducted for the National Highway Traffic Safety

Administration's (NHTSA) Office of Market Incentives by Transportation

Research Center Inc. (TRC) under Contract No. DTNH22-90-D-22121.

The purpose of this test was to obtain new car assessment and research

data for vehicle crashworthiness and occupant restraint system performance for

the subject vehicle, a 1994 Dodge Ram 1500, NHTSA No. MR0306, at an impact

speed in excess of the current 48 kph (30 mph) FMVSS 208 requirements.
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TEST PROCEDURE

This test was conducted in accordance with NHTSA's Laboratory Indicant
Test Procedure, New Car Assessment Program, dated January 1, 1990. Data was
obtained indicant of FMVSS 208, "Occupant Crash Protection"; FMVSS 212,
"Wwindshield Retention”; FMVSS 219, "Windshield Zone Intrusion"; and FMVSs 301,

"Fuel System Integrity,” performance.

The test vehicle was instrumented with nine (9) accelerometers to
measure longitudinal axis accelerations. The driver's and passenger's

restraint systems were instrumented with four (4) seat belt load cells to

measure lap belt tension and shoulder belt tension, two (2) string
potentiometers to measure shoulder belt displacement, and two (2) linear
potentiometers to measure shoulder belt stretch. The vehicle impacted a

frontal load cell barrier instrumented with thirty-six (36) barrier face load

cells. The vehicle's specified impact velocity range was 55.5 to 57.1 kph.

The test vehicle contained two (2) Part 572E 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. This test was the second use of the driver dummy which was
previously used in the NHTSA No. MR0204 test, and the third use of the
passenger dummy which was previously used in the NHTSA No. MP5108 and MR5103

tests.

Both dummies were instrumented with head and chest accelerometers to
measure longitudinal, lateral, and vertical accelerations, and with left and
right femur load cells to measure axial forces. Each Part 572E 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) l4-track tape drives. The data was digitally sampled at 12,500 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 load cell barrier data are presented in
Section 2.0. The occupant, camera, and vehicle measurements are presented in
Section 3.0. Appendix A contains the still photographic prints. Appendix B
contains the dummy, vehicle, and load cell barrier data plots. Appendix C
contains the dummy certification data. Appendix D contains miscellanecus test
information. Appendix E contains the restraint system instructions from the

owner's manual.

1-4 940105



SECTION 2.0

FRONTAL BARRIER IMPACT TEST SUMMARY
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TEST RESULTS SUMMARY

This frontal load cell barrier test was conducted at TRC on January 5,
1994,

The test vehicle, a 1994 Dodge Ram 1500, NHTSA No. MRO306, was equipped
with a 5.2-liter inline engine, automatic transmission, power steering, and
power brakes. The vehicle's test weight was 2305 KG. The vehicle's impact
speed was 56.5 kph. The vehicle sustained 759 mm of static crush during the

impact.

The driver's Head Injury Criteria (HIC) was 586. The driver's chest
maximum resultant acceleration with three (3) milliseconds mipimum duration
was 38.6 g. The driver's chest maximum deflection was 35 mm. The driver's
left and right femur maximum axial forces were 2962 N and 2935 N,

respectively.

The passenger's HIC, chest maximum resultant acceleration with three (3)
milliseconds minimum duration, chest maximum deflection, and femur maximum
axial forces are not reported as a result of the passenger's seat belt buckle
failing on impact.

There was no loss of windshield periphery retention.

There was no penetration through the windshield.

Following the impact, no fluid spilled from the vehicle's fuel system

prior to the static rollover test or during any portion of the static rollover

test.
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DATA ACQUISITION EXPLANATIONS

The following data channels recorded questionable repeating wave forms

prior to and after the impact event.

after the test.

found.

NEKXF1
NEKYF1
NEKZF1
NEKXM1
NEKYM1
NEKZM1
NEKXF2
NEKYF2
NEKZF2
NEKXM2
NEKYM2
NEKZM2
LBOF1
SHBF1
SHBD1
SBED1
LBOF2
SHBF2
SHBD2

SBED2

Driver's ne

Driver's ne
Driver's ne
Driver's ne
Driver's ne
Driver's ne
Passenger's
Passenger's
Passenger's
Passenger's
Passenger's

Passenger's

ck
ck
ck
ck
ck
ck
neck
neck
neck
neck
neck

neck

X—-axis
Y-axis
Z-axis
moment
moment

moment

shear
shear
axial
about
about
about
X-axis shear
Y-axis shear
Z—-axis axial
moment about
moment about

moment about

The data acquisition system was checked

No cause for the guestionable repeating wave forms could be

force load cell
force load cell
force load cell
X-axis load cell
Y-axis load cell

zZ-axis load cell

force load cell
force load cell
force load cell
X-axis load cell

Y-axis load cell

Z—axlis load cell

Driver's lap
Driver's shoulder

Driver's shoulder

pelt outboard force load cell
belt force load cell

belt displacement

Driver's seat belt extension

Passenger's
Passenger's
Passenger's

Passenger's

lap belt outboard force load cell
shoulder belt force load cell
shoulder belt displacement

seat belt extension

The force load cell at position B4 of the load cell barrier exceeded the

full scale of the load cell

affected the load cell barrier group No.

at 36 milliseconds. The data exceeding full scale

2 force total and the total load cell

barrier force calculations.
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TEST NOTES

The passenger's seat belt buckle failed on impact.
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TABLE 1 CRASH TEST SUMMARY

NHTSA NO.: MR0O306 TEST TYPE: Frontal Load Cell Barrier

TEST DATE: 01/05/94 TEST TIME: 1603 AMBIENT TEMP.: 20° C
VEHICLE YEAR/MAKE/MODEL/BODY STYLE: 1994/Dodge/Ram 1500/pickup

VEHICLE TEST WEIGHT (KG): 2305

IMPACT ANGLE (DEG)': O

IMPACT VELOCITY (KPH)Z: PRIMARY = 56.5 SECONDARY = 56.5

MAXIMUM STATIC CRUSH (MM): 759

AVERAGE REBOUND (MM): 756

DUMMIES: Driver #142 Passenger #192
TYPE: Part 572 E Part 572 E
LOCATION: Left front Right front
RESTRAINT: 3-point unibelt 3-point unibelt

and airbag
NUMBER OF DATA CHANNELS: 83

NUMBER OF CAMERAS: HIGH-SPEED 16 REAL-TIME 2

With respect to tow track centerline.
’gpeed trap measurement (¢ .08 kph accuracy)
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TABLE 2 TEST VEHICLE INFORMATION

VEHICLE MANUFACTURER: Chrysler Corporation

MAKE/MODEL: Dodge/Ram 1500 VIN: 1B7HCl6Y7RS549483

BODY STYLE: Pickup MODEL YEAR: 1994

NHTSA NO.: MRO306 COLOR: Red

ENGINE DATA: TYPE: 4inline CYLINDERS: 8 DISPLACEMENT: 5.2-liter
TRANSMISSION DATA: _4 SPEED, ___MANUAL, _X AUTOMATIC, __ FWD, _X RWD, ___ 4WD
DATE VEHICLE RECEIVED: 12/22/93 ODOMETER READING: 249

DEALER'S NAME AND ADDRESS: Dinovo's Inc.
126 E. Chillicothe Ave.
Bellefontaine, OH 43311

ACCESSORIES:

POWER STEERING Yes AUTOMATIC TRANSMISSION Yes
POWER BRAKES Yes AUTOMATIC SPEED CONTROL No
POWER SEATS No TILTING STEERING WHEEL No
POWER WINDOWS No TELESCOPING STEERING WHEEL No
TINTED GLASS No ATR CONDITIONING No
RADIO Yes ANTI-SKID BRAKE Yes
CLOCK Yes REAR WINDOW DEFROSTER No
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: 10/93 VIN: 1B7HCl6Y7RS5549483
GVWR: 2903 LBS.

GAWR: FRONT: 1497 LBS., REAR: 1724 LBS.
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TABLE 2 TEST VEHICLE INFORMATION CONT'D

TIRES ON VEHICLE (MFR., LINE, SIZE): Goodyear Wrangler AP, P225/75R16

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

SPARE TIRE (MFR., SIZE): Goodyear Wrangler AP, P225/75R16

TYPE OF SEATS: FRONT: Split bench
REAR: NA

TYPE OF FRONT SEAT BACKS: Manually adjustable
MAXIMUM WIDTH: 3416 MM
WHEELBASE: 3403 MM
LOCATION OF LABEL STATING TIRE DATA:
The label was located on the driver's B pillar.

TIRE & CAPACITY DATA FROM VEHICLE'S LABEL:

RECOMMENDED TIRE SIZE: P225/75R16
RECOMMENDED COLD TIRE PRESSURE: FRONT: 35 psi; REAR: 41 psi

DESIGNATED SEATING CAPACITY: NA FRONT _NA REAR
NA _ TOTAL

VEHICLE CAPACITY WEIGHT: NA KG

TEST VEHICLE ATTITUDE (ALI, MEASUREMENTS ARE IN MILLIMETERS):

DELIVERED ATTITUDE: LF 870 RF 875; LR 921; RR 932

PRE-TEST ATTITUDE: LF 859; RF 860; LR 892; RR 8396

POST-TEST ATTITUDE: LF 860; RF 955; LR 762; RR 846
2-17

940105



TABLE 2 TEST VEHICLE INFORMATION CONT'D

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

RIGHT FRONT 561 XG RIGHT REAR 421 KG
LEFT FRONT 609 KG LEFT REAR 436 KG
TOTAL FRONT WEIGHT 1170 XG (57.7% OF TOTAL VEHICLE WEIGHT)
TOTAL REAR WEIGHT 857 KG (42.3% OF TOTAL VEHICLE WEIGHT)

TOTAL DELIVERED WEIGHT 2027 KG

CALCULATION OF TEST VEHICLE'S TARGET TEST WEIGHT:

RCLW" = RATED CARGO AND LUGGAGE WEIGHT

UDW = UNLOADED DELIVERED WEIGHT (2027 KG)
VCW = VEHICLE CAPACITY WEIGHT (NA)

DSC = DESIGNATED SEATING CAPACITY (NA)
RCLW' = VCW - 68 (DSC) = 136 KG

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

TARGET TEST WEIGHT 2027 + 136 + 152

TARGET TEST WEIGHT 2315 KG

I

WEIGHT OF TEST VEHICLE WITH REQUIRED DUMMIES AND 126 KG OF CARGO WEIGHT:

RIGHT FRONT 609 KG RIGHT REAR 523 KG

LEFT FRONT 643 KG LEFT REAR 530 KG

TOTAL FRONT WEIGHT 1252 KG (54.3% OF TOTAL VEHICLE WEIGHT)
TOTAL REAR WEIGHT 1053 KG (45.7% OF TOTAL VEHICLE WEIGHT)
TOTAL TEST WEIGHT 2305 KG (0.4% UNDER TARGET TEST WEIGHT)
WEIGHT OF BALLAST SECURED IN VEHICLE: 9 KG

COMPONENTS REMOVED TO MEET TARGET TEST WEIGHT: Spare tire

CG = 1555 MM REARWARD OF FRONT WHEEL CENTERLINE

! cargo weight for multi-purpose passenger vehicles, trucks, and buses is the
vehicle's rated cargo and luggage weight from the vehicle's label or 136

KG, whichever is less.
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TABLE 3

POST-IMPACT DATA

TEST NUMBER: 940105

TEST DATE: 01/05/94
TEST TYPE: Frontal load cell barrier
AMBIENT TEMPERATURE AT IMPACT AREA:
TEMPERATURE IN OCCUPANT COMPARTMENT:
IMPACT VELOCITY: PRIMARY = 56.5 KPH
(SPECIFIED RANGE = 85.5 TO 57.1 KPH)

DISTANCE FROM VEHICLE TO BARRIER:

NHTSA NO.: MRO306

TEST TIME: 1603
IMPACT ANGLE: O0°
20° ¢C

21° C

SECONDARY = 56.5 KPH

ENTERING VELOCITY TRAP = 356 MM

EXITING VELOCITY TRAP = 51 MM

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

OVERALL LENGTH OF TEST VEHICLE:

POST-TEST:

TOTAL CRUSH:

AVERAGE CRUSH:

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

DISTANCE FROM TEST VEHICLE TO BARRIER: L

PRE-TEST:

623

5487; C 5707; R 5492
1. 4954; C 4956; R 4507

533; C 751; R 585

Cc 742; R 764; AVG.

7586
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FIGURE 1 _IMPACT VELOCITY MEASUREMENT SYSTEM

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

The vanes have 305-millimeter spacing.
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FIGURE 2

ACCIDENT INVESTIGATION DIVISTON DATA

FOR 56 XPH

(35 _MPH) FRONTAL BARRIER IMPACT

VEHICLE MAKE/MODEL/BODY STYLE:

VEHICLE NHTSA NO.:

MODEL YEAR: 1994

Dodge/Ram 1500 /pickup

MRO306 ; VIN: 1B7HC16Y7RS549483
; BUILD DATE: 10/93 ; TEST DATE: 01/05/94

VEHICLE SIZE CATEGORY: _pickup

VEHICLE WHEELBASE:

MAXIMUM WIDTH:

FRONT OVERHANG:

COLLISION DEFORMATION
CLASSIFICATION (CDC) CODE:

CRUSH DEPTH
MEASUREMENTS:

MIDPOINT OF DAMAGE:

LENGTH OF DAMAGED
REGION:

.
’

3403 MM
3416 MM
969 MM

12FDEW2
cl = 533
c2 = 1733
c3 = 759
ca = 755
c5 = 745
c6 = 585

§§|§§§§

TEST WEIGHT: _2305 KG

o
-«

—_— -7 _‘“\\
K”“‘r”' 4 i f AT~
c1 1 2 G ¢4 5
Yy !

e /2

—

IS
Q
W
O

VEHICLE CENTERLINE

o
I

(LONGITUDINAL)

[
[}

1880

MM

—_— e | /P —>

}
<« §

e

|
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FIGURE 3

VEHICLE ACCELEROMETER PLACEMENT

&___,_"

(Z2) + VERTICAL

Z
- X

(X)) + LONGITUDINAL

SIDE VIEHN

I -

ﬁﬂ“_i_::::]
i

<Y'P + LATERAL

BOTTOM VIEUW
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TABLE 5 POST-IMPACT DUMMY/VEHICLE DATA

VISIBLE DUMMY CONTACT POINTS:

HEAD

CHEST

ABDOMEN

LEFT KNEE

RIGHT KNEE

DOOR QPENING:

FRONT

SEAT MOVEMENT:

DRIVER #142

Airbag

Airbag

PASSENGER #192
Windshield and
instrument panel

None

Knee and
instrument panel

Instrument panel

None

Instrument panel

Instrument panel

LEFT

Easy

Instrument panel

NA

RIGHT

Difficult -
required tools

FRONT

REAR

GLAZING DAMAGE:

SEAT BACK FAILURE

None

N&

NA

SEAT SHIFT

None

NA

The entire windshield cracked on impact.

OTHER _NOTABLE IMPACT EFFECTS:

The right front tire deflated upon impact.

The right front passenger's three-point unibelt

buckle released, see Figqure A-52.
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IABLE 6 FMVSS 208 DATA SUMMARY

VEH. YR./MAKE/MODEL/BODY STYLE: 1994 /Dodge /Ram 1500/pickup
VEH. NHTSA NO.: MR0306 ;! TEST DATE: 01/05/94
DRIVER PASSENGER

MAXIMUM ACCELERATIONS (G): DUMMY #142 DUMMY #192

HEAD X-AXIS? ~60.7

HEAD Y-AXIS?! 31.1

HEAD Z-AXIS® ~-19.2

HEAD RESULTANT- 64.6

CHEST X-AXIS*t -39.3

CHEST Y-AXIS® 5.0

CHEST Z-BXIS*® -8.7

CHEST RESULTANT*'? 38.6

CHEST RESULTANT TIME INTERVAL (SEC.)*? .003

HEAD INJURY CRITERIA (HIC) VALUES:

HIc*? 586

HIC STARTING TIME (SEC.)?* .065
HIC ENDING TIME (SEC.)* .101
AVG. HEAD RESULTANT ACCEL. DURING

HIC TIME INTERVAL (G)* 48.3

MAXIMUM CHEST DEFLECTIONS (MM):
CHEST X-AXIS* 35
MAXIMUM CHEST DEFLECTION TIME (SEC)! .090

MAXIMUM COMPRESSIVE FEMUR FORCES (N):
LEFT FEMUR* 2962
RIGHT FEMUR* 2935

MAXIMUM SEAT BELT FORCES (N):
LAP BELT! 6251
SHOULDER BELT* 5662

NOTE: ALL VALUES LISTED MUST BE OCCURRING DURING PRIMARY IMPACT EVENT.
(HEAD ACCELERATIONS LISTED MUST BE DURING HIC TIME INTERVAL.)

Data was not reported as a result of the passenger’'s seat belt buckle
failing on impact.

? 0.003 SEC. MINIMUM DURATION.

* THE MAXIMUM HIC TIME INTERVAL IS 36 MILLISECONDS.

¢ See DATA ACQUISITION EXPLANATIONS
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TABLE 7 HYBRID ITI NECK DATA SUMMARY

VEH. YR./MAKE/MODEL/BODY STYLE: 1994 /Dodge/Ram 1500/pickup

VEHICLE NHTSA NO.: MRO306 ; TEST DATE: 01/05/94
DRIVER PASSENGER
MAXIMUM VALUES: DUMMY #142 DUMMY #192
NECK X-AXIS FORCE (N)*? 744
NECK Y-AXIS FORCE (N)*:? ~489
NECK Z-AXIS FORCE (N)*? 2839
NECK MOMENT ABOUT X AXIS (N-M)'? 28
NECK MOMENT ABOUT Y AXIS (N-M)'? -64
NECK MOMENT ABOUT Z AXIS (N-M)*? 43

NOTE: ALL VALUES LISTED MUST BE OCCURRING DURING PRIMARY IMPACT EVENT.
Data was not reported as a result of the passenger's seat belt buckle

failing on impact.
2 See DATA ACQUISITION EXPLANATIONS
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DUMMY KINEMATIC SUMMARY

DRIVER DUMMY

Upon impact, the driver dummy translated forward on the seat impacting
both knees into the instrument panel. The dummy's head rotated rearward as
the dummy's head and chest were restrained by the driver's airbag and the
dummy's torso was restrained by the three-point unibelt. The dummy rebounded
rearward into the seat back. The dummy's head then rotated forward and then
rearward into the seatback again. 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's three-point unibelt
buckle released as the dummy began to translate forward. The dummy translated
forward on the seat until the dummy's knees impacted the instrument panel.
The dummy's head and upper torso then rotated forward, the dummy's head
impacted the windshield, and the dummy's chest impacted the instrument panel
and the dummy's knees. The dummy’'s head rotated rearward as the dummy
rebounded into the seat back. The dummy came to rest with its lower back on
the front of the seat cushion, its head against the seat back, and its knees

in contact with the instrument panel.

2-18 940105



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 CONTINUOQUS WEBBING SYSTEMS. 2598 2595
SHOULDER BELT LENGTH AS MEASURED

ON PART 572 DUMMY. 950 970
LAP BELT LENGTH AS MEASURED ON

PART 572 DUMMY. 935 945
SHOULDER BELT SPOQOL-OFF LENGTH:

AS DETERMINED BY FILM ANALYSIS 107 NA
AS DETERMINED MECHANICALLY NA Na
AS DETERMINED ELECTRONICALLY' 139 65
BELT STRETCH LENGTH (MM/M):

AS MEASURED MECHANICALLY NA NA
AS MEASURED ELECTRONICALLY 0 0
RETRACTOR LOCK-UP TIME (MS):

AS DETERMINED BY SHOULDER

BELT SPOOL-OFF 100 80

ALL MEASUREMENTS ARE IN MILLIMETERS UNLESS OTHERWISE NOTED.

lSee DATA ACQUISITION EXPLANATIONS.
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SECTION 3.0

FMVSS 212, 219 (PARTIAL), AND 301 DATA
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FIGURE 5 FMVSS 212 TEST DATA

DETAILS OF WINDSHIELD MOUNTING SUCH AS RETENTION METHOD, TRIM TYPE, ETC.:

Plastic trim around outer perimeter, adhesive around inner perimeter.

FMVSS 212 REQUIREMENTS: The post-test periphery retention amcunt must be at
least 75% of the pre-test periphery measurement for vehicles NOT equipped with
automatic restraints, and 50% for each side of windshield for vehicles
equipped with automatic restraint systems for front occupants.

WINDSHIELD PERIPHERY MEASUREMENTS:

PERCENT

PRE-TEST POST-TEST RETENTION
RIGHT SIDE 2303 2303 ' 100.0
LEFT SIDE 2303 2303 100.0
TOTAL 4606 4606 100.0

PRE~TEST WINDSHIELD MOUNTING MATERIAL TEMPERATURE:  21° C

24

—

Y

Width of Moulding
39 Indicated

46
FRONT VIEW OF WINDSHIELD*

LOSS OF WINDSHIELD RETENTION LENGTHS:
NA

ALL DISTANCE MEASUREMENTS ARE IN MILLIMETERS.
*INDICATE AREAS OF LOSS OF RETENTION, IF ANY, ON WINDSHIELD DIAGRAM.
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FIGURE 6 FMVSS 219 TEST DATA

PROTECTED ZONE LOWER EDGE REQUIREMENT:

The lower edge of the protected zone is determined by placing a 165-millimeter
diameter rigid sphere weighing 6.8 kg in a position such that it
simultaneously contacts the inner surface of the windshield and the top

surface of the instrument panel including padding. Draw the locus of points
on the inner surface of the windshield contactable by .the sphere across the
width of the instrument panel. From the ocutermost contactable points, extend

the locus 1line horizontally to the edges of the windshield, and then draw a
line on the inner surface of the windshield below and 13 millimeters from the
locus line. The LOWER EDGE OF THE PROTECTED Z0NE is the longitudinal
projection onto the outer surface of the windshield of this line.

WINDSHIELD MEASUREMENTS:

¢ A 3!
A= 1497 l
( L
B = 371 '
Y
c = _ 1872 E B
|
F '
D= ___793 D X ‘
4
| N
E = 506 . A —— e
1 Lower Edge of Protected Zone
F = 944 (marked by tape on windshield)

L \~zem Point (0,0)

FRONT VIEW
METHOD OF ADHERING PROTECTED ZONE TEMPLATE TO WINDSHIELD: NA

AREAS OF WINDSHIELD TEMPLATE PENETRATION COORDINATES
GREATER THAN 6.0 MM: NA X Y
1.
2.
3.

AREAS OF WINDSHIELD PENETRATION, BELOW THE PROTECTED ZONE,
THROUGH THE INNER SURFACE OF THE WINDSHIELD: None

[\

ALL MEASUREMENTS ARE IN MILLIMETERS.
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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 10 FUEL SYSTEM DATA

Dodge/Ram 1500

MRO306

132.0 LITERS (FROM OWNER'S MANUAL)

132.0 LITERS (FURNISHED BY COTR)

121.4 LITERS TO 124.1 LITERS {92-94% OF USABLE)
122.8 LITERS (WITH ENTIRE FUEL SYSTEM FILLED)
STODDARD SOLVENT

0.764

0.99 CENTISTOKES

PURPLE

The fuel tank is located along the inner side of

the left frame rail in front of the rear axle. The fuel filler neck is

located on the left side. The fuel lines run along the left frame rail

ELECTRIC FUEL PUMP: Yes

FUEL INJECTION: Yes

DOES ELECTRIC FUEL PUMP OPERATE WITH IGNITION SWITCH "ON" AND THE ENGINE

OPERATING? No

NOT

940105



TABLE 11 FMVSS 301 POST-IMPACT TEST DATA

TEST VEHICLE NHTSA NO.:_ MR0306 ; TEST DATE:__01/05/94
VEHICLE MAKE/MODEL/BODY STYLE:__Dodge/Ram 1500/pickup

TEST REQUIREMENTS:

Test vehicle fuel tank filled to 92 to 94% of manufacturer's usable capacity
and with electric fuel pump operating (if it will operate without engine
operation). Part 572 test dummies located at each front designated seating

position.

TEST VEHICLE IMPACT TYPE:

X FRONTAL (_56 KPH)

OBLIQUE (48 KPH) WITH __ ° BARRIER FACE
FIRST CONTACTING ____ (DRIVER/PASS.) SIDE.
REAR MOVING BARRIER (48 KPH)

LATERAL MOVING BARRIER (32 KPH)

FUEL SYSTEM FLUID SPILLAGE MEASUREMENTS:

TEST MAXIMUM
RESULTS ALLOWABLE
1. FROM IMPACT UNTIL VEHICLE MOTION CEASES - - - 0 G 28 G
2. 5 MINUTE PERIOD AFTER VEHICLE MOTION CEASES - 06 142 G
3. NEXT 25 MINUTES AFTER 5 MINUTE PERIOD - = - - 0 G 28 G/MN

FUEL SYSTEM FLUID SPILLAGE LOCATION(S):

None
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FIGURE 7 FMVSS 301 STATIC ROLLOVER TEST DATA

NHTSA NO.: MRO306
TEST PHASE

NOTE: 1If side fill
rotate to filler,
cap 1s down.

FUEL FILLER
CAP LOCATION

STATIC ROLLOVER MACHINE ROTATION TIME INFORMATION: (Spec. Range = 1-3 min.)

TIME REQ. FOR MACHINE TO ROTATE 90° = 2 minutes, _ D00  seconds
FMVSS 301 POSITION HOLD TIME = 5 minutes, [8]6] seconds
TOTAL - - - - = - = -~ = 7 minutes, 00 seconds
NEXT WHOLE MINUTE INTERVAL -~ - - - = 7 minutes
FUEL SYSTEM FLUID SPILLAGE MEASUREMENTS:

TEST MAXIMUM
0° TO 90° ROTATION (FUEL FILLER CAP DOWN) RESULTS ALLOWABLE
l. FIRST 5 MINUTES FROM ONSET OF ROTATION - - - = -~ - 0 G 142 G
2. 6TH MINUTE FROM ONSET OF ROTATION - - - — — - - - 0 G 28 G
3. 7TH MINUTE FROM ONSET OF ROTATION - - - — - = — = 0 G 28 G

FUEL SYSTEM FLUID SPILLAGE LOCATION(S):

None
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FIGURE 7 FMVSS 301 STATIC ROLLOVER TEST DATA, CONT'D.

NHTSA NO.: MR0O306
TEST PHASE

Q0 180

STATIC ROLLOVER MACHINE ROTATION TIME INFORMATION: (Spec. Range = 1-3 min.)

TIME REQ. FOR MACHINE TO ROTATE 90° = 2 minutes, 00 seconds
FMVSS 301 POSITION HOLD TIME = 5 minutes, [¢]6) seconds
TOTAL - - - — — — — = = 7 minutes, 00 seconds
NEXT WHOLE MINUTE INTERVAL - - - - = __ 14 __ minutes
FUEL SYSTEM FLUID SPILLAGE MEASUREMENTS:

TEST MAXIMUM
90° TO 180°¢ ROTATION RESULTS ALLOWABLE
1. FIRST 5 MINUTES FROM ONSET OF ROTATION - - = - - = QG 142 G
2. 6TH MINUTE FROM ONSET OF ROTATION - = = = - = - - oG 28 G
3, 7TH MINUTE FROM ONSET OF ROTATION - - - = = =- - ~— 0 G 28 G

FUEL SYSTEM FLUID SPILLAGE LOCATION(S):

None
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FIGURE 7 _FMVSS 301 STATIC ROLLOVER TEST DATA, CONT'D.

NHTSA NO.: MRO306
TEST PHASE

180° 270

STATIC ROLLOVER MACHINE ROTATION TIME INFORMATION: (Spec. Range = 1-3 min.)

TIME REQ. FOR MACHINE TO ROTATE 90° = 2 minutes, _ 00  seconds
FMVSS 301 POSITICN HOLD TIME = 5 minutes, __00  seconds
TOTAL = - - - = = - - = 7 minutes, o]¢] seconds
NEXT WHOLE MINUTE INTERVAL - - - - = 21 minutes
FUEIL, SYSTEM FLUID SPILLAGE MEASUREMENTS:

TEST MAXIMUM
180° TO 270° ROTATION RESULTS ALLOWABLE
1. FIRST 5 MINUTES FROM ONSET OF ROTATION - - - - - - 0 G 142 G
2. 6TH MINUTE FROM ONSET OF ROTATION - - = = = — =« = 0 G 28 G
3. 7TH MINUTE FROM ONSET OF ROTATION - - - - — = — - 0 G 28 G

FUEL SYSTEM FLUID SPILLAGE LOCATION(S):

None
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FIGURE 7 FMVSS 301 STATIC ROLLOVER TEST DATA, CONT'D.

NHTSA NO.: MR0O306
TEST PHASE

270"

=

360

STATIC ROLLOVER MACHINE ROTATION TIME INFORMATION: (Spec. Range = 1-3 mi

TIME REQ. FOR MACHINE TO ROTATE 90°

i

FMVSS 301 POSITION HOLD TIME =

TOTAL - - - = — — — — =

NEXT WHOLE MINUTE INTERVAL -~ - - - =

FUEL SYSTEM FLUID SPILLAGE MEASUREMENTS:

270° TO 360° ROTATION

1. FIRST 5 MINUTES FROM ONSET OF ROTATION

2. 6TH MINUTE FROM ONSET OF ROTATION - -

3. 7TH MINUTE FROM ONSET OF ROTATION - -

FUEL SYSTEM FLUID SPILLAGE LOCATION(S):

None

n.)

M
LE

2 minutes, Ob seconds
5 _ _ minutes, 00 seconds
7 minutes, 00 seconds
28 minutes.
TEST MAXIMU
RESULTS ALLOWAB
- = - - 0 G 142 G
- - == 0 G 28 G
—————— - 0 G 28 G
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SECTION 4.0

VEHICLE, OCCUPANT, AND CAMERA INFORMATION
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TABLE 12

DUMMY MEASUREMENT DATA FOR_FRONT SEAT OCCUPANTS

DRIVER PASSENGER

DESIGNATION TYPE OF MEASUREMENT (SERIAL #142) (SERIAL #192)
WA®° WINDSHIELD ANGLE 32 NA
SWA° STEERING WHEEL ANGLE 25 NA
SCA° STEERING COLUMN ANGLE 64 NA
SA° SEAT BACK ANGLE 19 19
HZ HEAD TO ROOF 232 217
HH HEAD TO HEADER 453 441
HW HEAD TO WINDSHIELD 637 600
HR HEAD TO SIDE HEADER 232 221
NR NOSE TO RIM 395 NA
NA NOSE TO RIM ANGLE 18 NA
CD CHEST TO DASH 534 624
cs STEERING WHEEL TO CHEST 318 NA
RA RIM TO ABDOMEN 198 NA
KDL LEFT KNEE TO DASH 188 235
KDR RIGHT KNEE TO DASH 198 222
KDA OUTBOARD KNEE TO DASH ANGLE 39 24
PA° PELVIC ANGLE 21 20
TA® TIBIAL ANGLE 42 50
KK KNEE TO KNEE 290 259
ST STRIKER TO HEAD 690 682

STRIKER TO HEAD ANGLE -69 =71
SK STRIKER TO KNEE 742 764

STRIKER TO KNEE ANGLE -6 -6
SH STRIKER TO H-POINT 354 351

STRIKER TO H-POINT ANGLE -2 -4
SHY STRIKER TO H-POINT (Y DIR.) 227 228
HS HEAD TO SIDE WINDOW 342 337
HD H-POINT TC DOOR 160 181
AD ARM TO DOOR 119 120

THE SEAT BACK ANGLE (SA°) IS MEASURED RELATIVE TO VERTICAL, ALL OTHER ANGLES
ARE MEASURED RELATIVE TO HORIZONTAL.
ALL, ANGLE MEASUREMENTS ARE IN DEGREES.

ALL DISTANCE MEASUREMENTS ARE IN MILLIMETERS.
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FIGURE S SEAT BELT POSITIONING DATA

[ C b

DUMMY 'S CENTERLINE .
’—XD Pl

e E __'D' RING

SHOULDER BELT PORTION

LAP BELT PORTION

< T ]

|
i

MALE BLADE

BUCKLE ASSEMBLY

INBOARD ANCHORAGE

3 MITLIMETERS THICK
ALUMINUM PLATE

RETRACTOR
REEL

OUTBOARD ANCHORACE

_—//1 DRIVER PASSENGER

FLOORPAN
A - TOP SURFACE OF ALUMINUM PLATE TO BELT UFPPER EDGE 370 369
B - TOP SURFACE OF ALUMINUM PLATE TO BELT LOWER EDGE 280 261

C — DUMMY CENTERLINE TO OUTER EDGE OF BELT
AT CHEST FLESH TOP 110 122

D - DUMMY CENTERLINE TO INNER EDGE OF BELT

AT CHEST FLESH TOP 48 61
LAPBELT TENSION (N} 9 13
SHOULDER BELT TENSION (N) 13 13
ADJUSTABLE SEAT BELT ANCHORAGE POSITION NA NA

ALL DISTANCE MEASUREMENTS ARE IN MILLIMETERS.

4-4 940105



SNOILISOd dYd3WYT

01 490014

ATBLESSY

TT—— 11132 0407

ATgu3ssy
1132 0Y0T 3n08Y
NOISN3LX3 33ud

L EERELICL:

REERRRLIS

940105



S133¥81

-~

NMOT LW

— 7702 LS
d Qd3axdds.0

378490
MO L
——
— TTHHONON 8
\
o\
Sy
M t [ A
. AN
JC./
\.m,,
i N 1d0ddns
: < EREITR
,,,, / 91
lV /|| 371842
gyuod q921718aun Ll
MO L

SIERRCR-oge

/

044 3LIYINOD 1&\

ONINNYE IWIL-TE3Y

g3INNILNOIJ

A

"SNOTLISOd

940105



-3s23 3Yy3 BuTanp ewaswes syjz ut BuTyesiq wWITJ 92Uyl JO 1INSal B se w{ii ON

sueTd TezucziIoy woxy pxemdn psybue sueld witd = a1buygs
T9ADT puncxb aasoge aueld witd = Z+
BUTTIS3U8O TTEIOUOW JO 338T 03 aueld WITd = X+

sov3 aataieq jo paemioy aueTd WITd = X+ .

GZ0T sg ZISss L IST1 PSES— 986- soTieweuTy xabusssed LT
805 se ¥N 6~ 806T v9zL P6LT~ JUBWSAOW UWNTOD 97T
805 SZ N vi- 919¢ v9CL veLE- JUSWSAOW UWNTOD ST
005§ €T YN N N N N Juswsaow 3739 3eas xsbuessed A
005§ €T N 9N ¥N N UN JuBWIAOW 3[AY FeIS I8ATIQ €T
zos 0S UN 0 vL0T 6S8L 9vET- UOTSNIZUT PIBTYSPUTM z1
YN 0§ N 0 8ITT SLLL- 896~ LJUOTSNIAIUT PIBTUSPUTM 1T
569 ¥4 69LT 9¢- ovse 088T- L9V~ soT3RWaUTY Isbusssed 0t
86V sz S95¢ Lg- 1652 7S8T ZLSY- SOTIBWBUTY IBATI( 6
00§ LT UN Ty~ 6STZ 89¢€ €LT- SOTJBWAUTH I9ATIg 8
50§ LT 9N b~ 6512 TSE- PIT- soTarweUTY xsbussseg L
866 €T UN 06 STGZ~ 0 zese- ebe111ds pInid 9
866 £1 N 06 LYEC- 0 £8¢T- sbetT{rds pIn(y 3 ysnao S
A34 €1 N Y- 68YC 0 56— obewWED PIBTYSPUTM v
866 52 zees AR 8TTT €6vL PS0T~ sotjewduTy Awuing €
zev €T UN z- tve LSLY- $902- ysnio a1oTyaA z
144 9T N UN 6vST zosetl- LO9E=- butuued swTz-Tesy 1
{saa) {JW) (W) (o=a) Z X X METIA *ON
qasds SNAT IIOAYL LETONY (W) SNOILISOd YHEWYD TIAWYO
WILd Q¥dH OL

ANYId WIId

dnyoTd Q0ST Wed sbpod ¥66T FHIOIHEA S0TO¥6 P 'ON LSHEL

SNOIIVYDOOT VHEWYD FdNLOId NOILOW €1 dTdYL

940105



FIGURE 11 VEHICLE TARGET LOCATIONS
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FIGURE 12 PRE-TEST AND POST-TEST MEASUREMENT POINTS
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Figure A-43. POST-TEST DRIVER DUMMY KNEE CONTACT - ViEW 2
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OST-TEST PASSENGER SEAT BELT BUCKLE VIEW
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APPENDIX C

DUMMY CERTIFICATION DATA

-1 940105



PRE-TEST CERTIFICATION DATA

DRIVER DUMMY S/N: 142

c-2 940105



TRANSPORTATION RESEARCH CENTER INC.
HYBRID III EXTERNAL DIMENSIONS

142 HUMANOID 19-NOV-93
TRC INC. 142C18ED1 572E SN142 EXT.DIMENSION CAL1S8
L TEST PARAMETER  (DINEN.)| SPECTFICATION | TEST RESULTS|
|LOCATION FOR CHEST CIRCUMFERENCE (AM)| 429 - 434 MM |  432. MM |
|LOCATTON FOR WATST CIRCUMFERENCE (3B)| 226 - 231 MM |  229. my |
|CHEST CIRCUMFERENCE () | 970 -1001 Mx |  983. m |
|WATST CIRCUNFERENCE  (2) | 836 - 866 M |  846. M |
|CHEST DEPTH  (0) | 213 - 229 Mx | 218, x|
[H-POINT HETIGHT  (C) | 84 - 83 MM | g4 wn |
|H-POINT FRON SEATBACK (D) | 135 - 140 M | 137. wM |
[SKULL CAP TO BACKLINE () | 41 - 46t | 43, mn |
|TOTAL STTTING HETGHT () | 879 - 889 M | 884, WM |
|THIGH CLEARANCE  (F) | 140 - 155 M | 145. WM |
|BUTTOCK KNEE LENGTH  (KX) | 579 - 605 M | 597. w4 |
[BUTTOCK POPLITEAL LENGTH  (N) | 452 - 478 MM |  475. MM |
|POPLITEAL KETGHT (L) | 429 - 455 my |  452. mx |
[KNEE PTVOT HEIGHT (M) | 485 - 500 MM |  490. mM |
|FOOT LENGTH  (¢) | 252 - 267 MM | 257. mx |
|FOOT BREADTH (W) | 9l- 107 mx |  97.mn |
|SHOULDER PIVOT FROM BACKLINE  (E) | 84 - 94 MY |  89. WK |
|SHOULDER BREADTH (V) | 422 - 437 My |  427. M |
|SHOULDER PIVOT HEIGHT ~  (B) | 506 - 521 KM |  508. Mi |
|ELBOW REST HEIGRT  (J) | 191 - 211 ¥ |  208. t¢ |
[SHOULDER-ELBOW LENGTH (1) | 330 - 345 MM |  345. My |
[BACK OF ELBOV TO WRIST PIVOT  (G) | 290 - 305 MM | 292 Mt |

TEST MEETS SPECIFICATIONS

TECHNICIAN 2,-@, £ oA,
7~

C-3 940105



TRANSPORTATION RESEARCH CENTER INC.

HEAD DROP TEST

HYBRID III 19-NOV-93
TRC INC. 142C18HD1 572E SN142 HEAD DROP CAL 18
l I | |
| TEST PARAMETER |  SPECIFICATION | TEST RESULTS
!

| TEMPERATURE | 18.9-25.6 DEG. C | 21.1 DEG. C l
| | |
|RELATIVE HUMIDITY | 10 - 70 % | 55.0 %
l | l : i
| PEAK RESULTANT ACCELERATION| 225 - 275 G | 226.03 G l
l l | |
|PEAK LATERAL ACCELERATION | 15 G MAX | 2.19 G

| | l
|IS ACCELERATION CURVE | | |
| UNIMODAL? | YES | YES I

TEST MEETS SPECIFICATIONS

TECHNICIAN ;;Et; [ =YY

C-4 940105
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TRANSPORTATION RESEARCH CENTER INC.

NECK FLEXION TEST

HYBRID III 22-NOV-93
6 AXIS NECK TRANSDUCER
TRC INC. 142C18NF1 572F SN142 NECK FLEXION CAL18
| TEST PARAMETER | SPECIFICATION | TEST RESULTS |
| | | l
| TEMPERATURE | 20.6-22.2 DEG. C | 21.1 DEG. C
| | | |
|RELATIVE HUMIDITY | 10 - 70 % | 55.0 % |
l | l
{ IMPACT VELOCITY | 6.89 - 7.13 M/S | 7.06 M/S |
| | 10 MS | 22.50 - 27.50 G | 25.65 G l
| PENDULUH =~ mmmmmmmmmm e o e
] | 20 MS | 17.60 - 22.60 G | 21.89 G
| DECELERATION oo o e oo o e e e e e e e e
| | 30 MS | 12.50 - 18.50 G | 16.99 G
| | | l
[MAX PENDULUM G 1 29 G MAX |  26.44 G |
| l l |
IMAX PENDULUM G ABOVE 30 MS | 29 G MAX | 16.93 G l
|DECELERATION-TIME CURVE | | |
|DECAY TIME TO 5 G | 34 - 42 MS | 35.84 MS l
| D PLANE | MAX | 64 - 78 DEG | 74.09 DEG |
| __________________________________________________
| ROTATION | TIHE | 57 - 64 MS | 59.04 MS l
| MOMENT ABOUT | MAX | 88.2 - 108.5 NM | 91.77 NM |
| OCCIPITAL = mmmmmmmmmmm o e oo oo
| CONDYLE | TIME | 47 - 58 MS | 49,44 NS
|ROTATION ANGLE-TIME CURVE | | |
|DECAY TIME TO ZERC | 113 - 128 MS | 114.56 MS !
|POSITIVE MOMENT-TIME CURVE | N |
[DECAY TIME TO ZERO | 97 - 107 MS | 101.20 MS |

TEST MEETS SPECIFICATIONS

TECHNICIAN %Egétz, £S5 A

C-9 940105
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TRANSPORTATION RESEARCH CENTER INC.

NECK EXTENSION TEST

HYBRID III 22-NOV-93
6 AXIS NECK TRANSDUCER

TRC INC. 142C18NE1 572E SN142 NECK FEXT. CAL18
| TEST PARAMETER | SPECIFICATION | TEST RESULTS [
l | I I
| TEMPERATURE | 20.6-22.2 DEG. € | 21.1 DEG. C [
| | I |
|RELATIVE HUMIDITY | 10 - 70 % | 55.0 %

| | | I
] IMPACT VELOCITY | 5.95 - 6.19 M/S | 6.02 M/S

| | 10 MS | 17.20 - 21.20 G | 20.26 G ]
I PENDULUM  emmm s e e e e e
| [ 20 MS | 14.00 - 19.00 G | 17.51 G 1
|  DECELERATION ~  —- - oo oo oo o e e e e
1 | 30 ¥MS | 11.00 - 16.00 G | 13.93 G |
| | l I
[MAX PENDULUM G I 22 G MAX | 21.00 G |
| | | |
|MAX PENDULUM G ABOVE 30 MS | 22 G MAX | 13.92 G |
|DECELERATION-TIME CURVE 1 [ |
|DECAY TIME TO 5 G 1 38 - 46 MS | 38.48 MS

| D PLANE | MaX | 81 - 106 DEG. |  97.69 DEG

| e
| ROTATION | TIME | 72 - 82 MS | 76.00 MS |
| MOMENT ABOUT | MIN | -80.0/-52.9 MM | ~-73.68 NM |
|  OCCIPITAL = - e mmm oo e oo oo e
| CONDYLE | TIME | 65 - 79 MS | 68.96 MS

[ROTATION ANGLE-TIME CURVE | [ |
IDECAY TIME TO ZERO | 147 - 174 MS | 152.00 MS |
INEGATIVE MOMENT-TIME CURVE | | \
IDECAY TIME TO ZERO | 120 - 148 MS | 138.48 MS |

TEST MEETS SPECIFICATIONS

TECHNICIAN -i;%z;; £S

Cc-17 940105
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TRANSPORTATION RESEARCH CENTER INC.
THORAX IMPACT TEST

HYBRID III 22-N0OV-93

TRC INC. 142C18TH1 572E SN142 H.S.THORAX CAL1S

TEST PARAMETER | SPECIFICATION TEST RESULTS

| l | l
| TEMPERATURE | 20.6-22.2 DEG. C | 21.1 DEG. C |
| | I |
|RELATIVE HUMIDITY | 10 - 70 % | 55.0 % !
I | |
| PENDULUM VELOCITY | 6.59 - 6.83 M/S | 6.68 M/S |
l | I |
|MAXIMUM DEFLECTION | 63.5 - 72.6 MM | 69.9 MM

l l | I
IMAXINUM RESISTIVE FORCE | 5159 - 5894 N | 5442, N

l | |
| INTERNAL HYSTERESIS 1 69% - 85% | 74.0% |

TEST MEETS SPECIFICATIONS

TECHNICIAN -Qd; RS

C-25 940105
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TRANSPORTATION RESEARCH CENTER INC.

RIGHT KNEE IMPACT TEST

HYBRID III 22-NOV-93

TRC INC. 142C18RK1 572E SN142 RIGHT KNEE CAL 18

| TEST PARAMETER | SPECIFICATION |  TEST RESULTS |
l

| TEMPERATURE | 18.9-25.6 DEG. C | 21.1 DEG. C

| | | |

|RELATIVE HUMIDITY | 10 - 70 % I 55.0 %

I I |

|PROBE VELOCITY | 2.07 - 2.13 M/S | 2.09 M/S

| I | |

l | | l

| PEAK KNEE IMPACT FORCE I 4714 - 5783 N | 5577.3 N

|PROBE WEIGHT l 5.0 XG | |

TEST MEETS SPECIFICATIONS

TECHNICIAN DA, 5 S

C-30 940105
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TRANSPORTATION RESEARCH CENTER INC.

LEFT KNEE IMPACT TEST

HYBRID IIX 22-NOV-93
TRC INC. 142C18LK1 572E SN142 LEFT KNEE CAL 18
| TEST PARAMETER | SPECIFICATION |  TEST RESULTS |
| | | |
| TEMPERATURE | 18.9-25.6 DEG. C | 21.1 DEG. C |
f | | 1
[RELATIVE HUMIDITY l 10 - 70 % | 55.0 % |
l I 1 |
| PROBE VELOCITY | 2.07 - 2.13 M/S | 2.08 M/S |
: | : |
| PEAK KNEE IMPACT FORCE [ 4714 -~ 5783 N | 5720.6 N
| PROBE WEIGHT | 5.0 KG | |

TEST MEETS SPECIFICATIONS

TECHNICIAN D4, =

C-33 940105
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PRE-TEST CERTIFICATION DATA

PASSENGER DUMMY S/N: 192

c-36 940105



TRANSPORTATION RESEARCH CENTER INC.
HYBRID III EXTERNAL DIMENSIONS

192 ARL 21-0CT-93
TRC 192C16EDL 572E SN192 EXT.DIMENSION CALl6
o TEST PARAMETER  (DIMEN.)| SPECIFICATION | TEST RESULTS|
|LOCATION FOR CHEST CIRCUNFERENCE (ah)| 429 - 434 tH |  432. i |
|LOCATION FOR WAIST CIRCUHFERENCE (BB)| 226 - 231 MM |  229. MM |
|CHEST CTRCUMFERENCE () | 970 -1001 W |  980. ux |
[WAIST CIRCUKFERENCE  (Z) | 836 - 866 MM | g4g. mn |
|CHEST DEPTH  (0) | 213 - 220 mw | 21s. mM |
[H-POINT HEIGRT  (C) | 84 - 89 wM | g4 mn |
|H-POINT FROM SEATBACK (D) | 135 - 140 M | 136. mn |
[SKULL CAP TO BACKLINE () | 41 - 46 M |  43. hn |
|TOTAL SITTING HEIGHT (A) | 879 - 889 x| 884. wn |
|THIGH CLEARANCE  (F) | 140 - 155 WM | 147, WM |
|BUTTOCK KNEE LENGTH  (K) | 579 - 605 MM |  602. mM |
|BUTTOCK POPLITEAL LENGTH  (N) | 452 - 478 M | 472, MM |
[POPLITEAL HEIGRT (L) | 429 - 455 M |  450. Wi |
|KNEE PIVOT HEIGHT (M) | 485 - 500 M | 493, wn |
|FOOT LENGTH  (2) | 252 - 267 MM | 259. WM |
|FOOT BREADTH (W) | 9L- 107 Mt | 102. wn |
|SHOULDER PIVOT FROM BACKLINE  (E) | 84 - 94 My | oL My |
|SHOULDER BREADTH (V) | 422 - 437 MM | 427, M |
|SHOULDER PTVOT HEIGHT  (3) | 506 - 521 WK | 513, WM |
|ELBOW REST HEIGRT  (J) | 191 - 21l ®6 | 206 mn |
|SHOULDER-ELBOW LENGTH  (I) | 330 - 345 M |  340. Wy |
[BACK OF ELBOV TO WRIST PIVOT  (G) | 290 - 305 MM |  295. My |

TEST MEETS SPECIFICATIONS

TECHNICIAN ,(,D,‘j:\ 5S4

C-37 940105



TRANSPORTATION RESEARCH CENTER INC.

HEAD DROP TEST

HYBRID III
TRC INC. 192C16HD1 572E
| |
[ TEST PARAMETER | SPECIFICATION

I
| TEMPERATURE | 18.9-25.6 DEG
l |
|RELATIVE HUMIDITY | 10 - 70 %
I l
| PEAK RESULTANT ACCELERATION]| 225 - 275
| |
| PEAK LATERAL ACCELERATION | 15 G MAX
| !
| IS ACCELERATION CURVE
| UINIMODAL? | YES
TEST MEETS SPECIFICATIONS
TECHNTCIAN A2t = o

C-38

25-0CT-93

SN192 HEAD DROP CAL 16
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TRANSPORTATION RESEARCH CENTER INC.

NECK FLEXION TEST

HYBRID III 21-0CT-93
6 AXIS NECK TRANSDUCER

TRC 192C16NF1L 572E SN192 NECK FLEXION CALLé6
| TEST PARAMETER | SPECIFICATION | TEST RESULTS

| | | !
| TEMPERATURE [ 20.6-22.2 DEG. C | 21.7 DEG. C |
| | | |
|RELATIVE HUMIDITY | 10 - 70 % | 51.0 %

| | I 1
| IMPACT VELOCITY | 6.80 - 7.13 M/S | 7.03 H/S

1 { 10 ¥MS | 22.50 - 27.50 G | 25.12 G |
| PENDULUM = mmmmmm oo e e
| | 20 MS | 17.60 -~ 22.60 G | 20.89 G [
[ DECELERATION = commm o mm e e e
1 | 30 S | 12.50 - 18.50 G | 17.50 G i
| l | |
|MAX PENDULUM G | 29 G MAX | 25.80 G |
l I | |
|MAX PENDULUM G ABOVE 30 MS | 29 G MAX | 17.68 G |
| DECELERATION-TIME CURVE | | |
|DECAY TIME TO S5 G I 34 - 42 MS | 37.13 MS |
| D PLANE | MAX | 64 - 78 DEG | £8.83 DEG

i ___________________________________________________
! ROTATION | TIME | 57 - 64 MS | 58.38 MS

| MOMENT ABQUT | MAX | 88.2 - 108.5 NM | 89.01 NM |
[ OCCIPITAL = mmmmm e o oo oo e oo o e e
| CONDYLE | TIME | 47 - 58 MS i £9.50 MS

| ROTATION ANGLE-TIME CURVE | ; |
|DECAY TIME TO ZERO | 113 - 128 MS | 115.38 MS

|POSITIVE MOMENT-TIME CURVE | | |
|DECAY TIME TO ZERO | 97 - 107 MS | 105.63 MS

TEST MEETS SPECIFICATIONS

TECHNICIAN 22:1; Fo s A
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TRANSPORTATION RESEARCH CENTER INC.

NECK EXTENSION TEST

HYBRID III 21-0CT-93
6 AXIS NECK TRANSDUCER
TRC 192C16NEL 572EF SN192 NECK EXT. CAL16
| TEST PARAMETER |  SPECIFICATION |  TEST RESULTS l
| | | |
| TEMPERATURE | 20.6-22.2 DEG. C | 21.7 DEG. C
| | | |
|RELATIVE HUMIDITY | 10 - 70 % | 51.0 % |
| l 1
[ IMPACT VELOCITY ] 5.95 - 6.19 M/S | 6.00 M/S
| | 10 MS | 17.20 - 21.20 G | 19.41 G |
[ PENDULUM = mmm e e e e e e e e e e e e
| | 20 MS | 14.00 - 19.00 G | 16.67 G |
|  DECELERATION = oo oo s e e e e e e
| | 30 M5 | 11.00 - 16.00 G | 13.24 G ]
| l |
|MAX PENDULUM G ] 22 G MAX | 20.39 G
I | l
|MAX PENDULUM G ABOVE 30 MS | 22 G MAX | 13.19 G
|DECELERATION-TIME CURVE t | |
|DECAY TIME TO 5 G | 38 - 46 MS | 40.25 MS
| D PLANE | MAX | 81 - 106 DEG. | 93.31 DEG
| __________________________________________________
| ROTATION | TIME | 72 - 82 MS | 75.88 MS
| MOMENT ABQUT | MIN | -80.0/-52.9 NM | -57.36 NM |
| OCCIPITAL s mmmmmmmm oo e
| CONDYLE | TINE | 65 - 79 MS | 71.63 MS |
[ROTATION ANGLE-TIME CURVE | | |
|DECAY TIME TO ZERO [ 147 - 174 MS | 157.88 HS |
|NEGATIVE MOMENT-TIME CURVE | | l
|DECAY TIME TO ZERO | 120 - 148 MS | 141.38 MS

TEST MEETS SPECIFICATIONS

TECHNICIAN jﬁzgt; p;;fgg:/

C-51 940105
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TRANSPORTATION RESEARCH CENTER INC.
THORAX IMPACT TEST

HYBRID III 25-0CT-93

TRC 192C16THL 572E GN192 H.S5.THORAX CAL1l6

TEST PARAMETER | SPECIFICATION TEST RESULTS
! | l |
| TEMPERATURE | 20.6-22.2 DEG. C | 20.6 DEG. C |
! l I l
|[RELATIVE HUMIDITY | 10 - 70 % | 47.0 % |
| | | I
| PENDULUM VELOCITY | 6.59 - 6.83 M/S | 6.68 M/S 1
| | l |
| MAXTMUM DEFLECTION | 63.5 - 72.6 MM | 71.0 MM |
| I | |
[MAXIMUM RESISTIVE FORCE | 5159 - 5894 N | 5443. N |
l l | l
| INTERNAL HYSTERESIS | 69% - 85% ] 72 4% |

TEST MEETS SPECIFICATIONS

TECHNICIAN Pm e

C-59 940105



Ri-

SW €18 8 9 BZ 8- 'SW RS 1Z 8 D 9L°¢C :91v0 HY3d P81 SSYT] THO -d3dL1ld JXN3d
[SW) 3JUIL
pel 26 g8 BL @9 Bo By Bg B g1 )
A _
[
TALEF T ¥BLTI0 - ¥IGUNN NDY THIST3ZB T - ¥38UNRN L1S3L JYl

91790 XUHOHL S H ZBINS 3CL6
NOI194373330 WNINON3d

NDILPYEI 8D XU¥OHL 111

OIY8AH 3-Z.C 1dvd

- TINNGHD

p1-

)

p1
D
o
[
m
[
m
Y
D

pz =
o
P
o

ot

B

P

948105

C-60



SW ST B 8 N IE Ghb- “SH DG 1Z 8 N EC Eb¥5 :81U0 HU3d PBT SSUT3 HD d3LTIZ JXN3d
(SWy  3NIL
pat pe P8 gL 99 418 B¥ R¢ Be 871 8 B1
TOLEP T $84T1T10 - ¥38LNN NAY 91780 KUYOHL S H ZBINS JZLG JHLB12Z61 ~¥38UNN 1S3L 3dl

33404 WNINON3d
NDILBHBITYD XUHOHL 111 OI¥HAH 3-2LG LHUd

< 1INNUHD

Be-

oc

By

B9

BB

BpI

X N} 33404

(z871

9481085

C-61



SW BS T 8 WW ¥2'@- "SH BB GZ 8 WW 8B 1L :vlb0 Muid 81 SSYTI "HI ¥3L1I4 0XL153 : 13NNUHI

(SW) 3NIL
pal p6 P8 BL R9 718 Dy ps pZ Pl ? DI-
| pL-
?
— ey -
»
v
-
el
[yl
m
—1p3 =
=
—
=
4
— 85 -
—1 B!
1

TOLER T V64110 - dJEUNN NDY 917180 XEHOHL 'S H ZGINS 3CLE THL312Z681 -¥38HNN 1531 Ol
ININIOPIST0 WANAILS
NDILIUHEIED XUY0HL TIT OI¥EAH 3-ZL6 LYBd

C-62



Be-

B¢

by

BB

BRI

SH €1 B8 8 N T£'Gpb- 'SUBSIZ B N &C Ehis pBI SSY1I0 H3 4XN3d
SH BE 1 8 WW +0 B- S5W BB'GZ B WH 9B 1L (H1e0 AP3d p81 SSYI3 THI -d3llld 0x1532
CUH)  IN3U3DETdS IO
el 06 pg 8L UR] vs By Bg Be B1 8 B1-
TPLERPT $B8LT10 - d38UAN NNH 917W0 KYYOHL S H ZBINS 3746 THIBTO0Z61 d38HNRN LS3L JYl

30404 WNINCN3J SA LIN3W3DU14S510 LS3HD
NDTIEHAITED XuyOHL IT1 O0[Y8AH 3-7LC Ldbd

- TANNUHD

33404

X N)

T
¥

z8

348105

C-63



TRANSPORTATION RESEARCH CENTER INC.

RIGHT KNEE IMPACT TEST

HYBRID III 25-0CT-93
TRC 192C16RK1 572E SN192 RIGHT KNEE CAL 16
| TEST PARAMETER | SPECIFICATION | TEST RESULTS
l |
| TEMPERATURE [ 18.9-25.6 DEG. C | 21.1 DEG. C |
| i |
|RELATIVE HUMIDITY | 10 - 70 % | 45.0 %
| | l
| PROBE VELOCITY | 2.07 - 2.13 M/S | 2.09 M/S |

|PEAK KNEE IMPACT FORCE 4714 - 5783 N
| PROBE WEIGHT 5.0 XG

5513.5 N

TEST MEETS SPECIFICATIONS

TECHNICIAN Dt &= S
{

C-64 940105
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TRANSPORTATION RESEARCH CENTER INC.

LEFT KNEE IMPACT TEST

HYBRID III 25-0CT-93
TRC 192C16LK1 572E SN192 LEFT KNEE CAL 16
| TEST PARAMETER | SPECIFICATION | TEST RESULTS |
I l l |
| TEMPERATURE | 18.9-25.6 DEG. C | 21.1 DEG. C |
I | | |
|RELATIVE HUMIDITY | 10 - 70 % I 45.0 %
| | !
|PROBE VELOCITY l 2.07 - 2.13 M/S | 2.09 M/8
| | i |
| ! l |
|PEAK KNEE IMPACT FORCE | 4714 - 5783 N | 4831.5 N I
|PROBE WEIGHT | 5.0 XG |

TEST MEETS SPECIFICATIONS

TECHNICIAN O, . 5 s—

C-67 940105
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APPENDIX D

MISCELLANEOUS TEST INFORMATION
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ACCELEROMETERS:

POTENTIOMETERS :

LOAD CELLS:

NECK LOAD CELLS:

TIBIA TLOAD CELLS:

SIGN CONVENTION

NHTSA DATA TAPE REFERENCE GUIDE

+X: FORWARD
+Y: LEFTWARD

+Z: UPWARD

+CHEST LONGITUDINAL DEFLECTION:

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

+KNEE SLIDER DISPLACEMENT:

OUTWARD
LEFTWARD
OUTWARD

ELONGATION

DISTANCE BETWEEN FEMUR

AND TIBIA INCREASED
(IN RELATION TO A

SEATED DUMMY)

+FEMUR FORCE: TENSION

+SEAT BELT FORCE: TENSION

+BARRIER FORCE: TENSION

+X FORCE: HEAD PUSHED FORWARD

+Y FORCE: HEAD PUSHED LEFTWARD

+Z FORCE: HEAD PULLED UPWARD (TENSION ON NECK)
+¥X MOMENT: RIGHT EAR ROTATING TOWARD RIGHT SHOULDER
+¥Y MOMENT: CHIN ROTATING TOWARD CHEST

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

+Y FORCE: TENSION

+Z FORCE: TENSION

+X MOMENT: BOTTOM OF TIBIA MOVING LEFTWARD

+Y¥ MOMENT: BOTTOM OF TIBIA MOVING REARWARD
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FREQUENCY RESPONSE CLASSES

SAE J211 OCT88

TYPICAL TEST MEASUREMENTS

vVehicle 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
Bnthropomorphic 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
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APPENDIX E

RESTRAINT SYSTEM INSTRUCTIONS FROM OWNER'S MANUAL
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