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Purpose

This 56 kph (35 mph) frontal barrier impact test is part of the New Car Assessment Program
(NCAP) condﬁcted for the National Highway Traffic Safety Administration's (NHTSA) Office of
Market Incentives by Transportation Research Center Inc. (TRC) under Contract Number
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 1996 Jeep Grand
Cherokee 4-door mpv, NHTSA Number MT0303, 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, "Windshield 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 load cells to
measure lap and shoulder belt forces and potentiometers to measure shoulder belt stretch and spoolout.
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 SOth 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 Labbratory
Indicant Test Procedure. This test was the first use of the driver dummy and the passenger dummy.

Both dummies were instrumented with primary and redundant head and chest accelerometers to
measure longitudinal, lateral, and vertical accelerations, and with left and right femur load cells to
measure axial forces. The dummies were also instrumented with neck moment and force load cells,
chest deflection potentiometers, foot accelerometers to measure longitudinal and vertical axis

accelerations, and upper and lower tibia load cells to measure forces and moments.

The one-hundred-thirty-three (133) data channels were digitally sampled and recorded at 12,500
samples per second and processed per section IP11 of the Laboratory Indicant Test Procedure.

1-3 960328
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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 miscellaneous test
information. Appendix E contains the restraint system instructions from the owner's manual.
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Frontal Barrier Impact Test Summary
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Test Results Summary

This frontal load cell barrier test was conducted at TRC on March 28, 1996.

The test vehicle, a 1996 Jeep Grand Cherokee 4-door mpv, NHTSA Number MT0303, was
equipped with a 4.0-liter inline engine, automatic transmission, power steering, and power brakes. The
vehicle's test weight was 1997.5 kg. The vehicle's impact speed was 56.3 kph. The vehicle sustained
523 mm of static crush during the impact.

The driver’s Head Injury Criteria (HIC) was 952. The driver's chest maximum resultant
acceleration with three (3) milliseconds minimum duration was 59.0 g. The driver’s maximum chest
deflection was 41 mm. The driver's left and right femur maximum axial forces were 6119 N and

5333 N, respectively.

The right front passenger's HIC was 554. The passenger’s chest maximum resultant acceleration
with three (3) milliseconds minimum duration was 57.2 g (see DAE’s). The passenger’s maximum
chest deflection was 41 mm. The passenger's left and right femur maximum axial forces were 6482 N

and 4804 N, respectively.

There was loss of windshield periphery retention along the lower edge from 0 to 98, 176 to 273,
311 to 765, and 1545 to 1699 millimeters as measured from the lower left comner.

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 driver dummy’s left lower tibia Z-axis force data channel, ANLZF1, recorded questionable
data spikes at approximately 50 milliseconds.

The passenger dummy’s chest Z-axis acceleration data channel, CSTZG2, recorded questionable
data throughout the impact even because the locking ring on the accelerometer’s connector broke.
Because of this anomaly, the dummy’s redundant chest Z-axis acceleration data, CSTZGB, was used

to compute the dummy’s resultant chest acceleration.

The driver dummy’s right femur force data channel, REMF1, fecorded a questionable data spike at
approximately 27 milliseconds.

2-3 960328




NHTSA number:
Test type:
Test date:

Test time:

Ambient temperature:

Vehicle year/make/
model/body style:

Vehicle test weight:
Impact angle':

Impact velocity’:

Maximum static crush:

Average rebound:
Dummies:

Type:

Location:

Restraint:

Number of data channels:

Number of cameras:

Table 1 Crash Test Summary

MT0303

Frontal Load Cell Barrier

03/28/96

1603

22°C

1996/Jeep/Grand Cherokee/4-door mpv

1997.5 kg

00

Primary = 56.3 kph
56.3 kph

Secondary
523 mm
1102 mm
Driver #142
Part 572 E
Left front

Airbag and
3-point belt

40/dummy

High-speed 14
Real-time 2

! With respect to tow track centerline.
2 Speed trap measurement (+ .08 kph accuracy)

2-4

Passenger #192
Part S72E
Right front

Airbag and
3-point belt
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Vehicle year/make/
model/body style:

Color:

VIN:

NHTSA number:

Engine data:
Placement;:
Cylinders:
Displacement

Transmission data:

Date vehicle received;

Odometer reading:

Dealer's name
and address:

Accessories:
Power steering
Power brakes
Power seats
Power windows
Tinted glass
Radio

Clock

Other

Table 2 Test Vehicle Information

1996/Jeep/Grand Cherokee/4-door mpv
Black

1J4GZ58S5JC234607

MT0303

Inline

6

4.0 liters

4 speed, __manual, X automatic,
_FWD, _RWD, _XA4WD
3/25/96

456

Ricart Chrysler Plymouth Jeep Eagle

667 South Hamilton Rd.

Columbus, OH 43213

Yes Automatic transmission
Yes Automatic speed control
No Tilting steering wheel
Yes Telescoping steering wheel
Yes Air conditioning

Yes Anti-skid brake

Yes Rear window defroster

None

Certification data from vehicle's label:

Vehicle manufactured by:

Date of manufacture;
VIN:

GVWR:

GAWR: Front:

Rear:

Chrysler Corporation
12/95
1J4GZ58S55JC234607
2405 kg
1248 kg
1339 kg

2-5

__overdrive

Yes
Yes
Yes
No

Yes
Yes
Yes
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Table 2 Test Vehicle Information, Cont'd.

Size of tires: P215/75R15
Tire pressure with maximum
capacity vehicle load:
Front: 303 kPa
Rear: 303 kPa
Spare tire: T155/90D16
Type of front seats: Bucket

Tire & capacity data from vehicle's label:

Recommended tire size: . P215/75R1S
Recommended cold tire pressure:
Front: 248 kPa
Rear: 248 kPa
Designated seating capacity:
Front NA
Rear NA
Total NA
Vehicle capacity weight: NA kg
Test vehicle attitude:

Delivered attitude: LF 805 mm; RF 800 mm;
Pre-test attitude: LF 792 mm; RF 784 mm;

Post-test attitude: LF 779 mm; RF 782 mm;

2-6

IR 812mm; RR 815 mm
LR 764 mm; RR 765 mm

LR 755mm; RR 756 mm
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Table 2 Test Vehicle Information Cont'd

Weight of test vehicle as received (with maximum fluids):

Right front 485.5 kg Right rear 366.0 kg
Left front 481.5 kg Left rear 383.5 kg
Total front weight 967.0 kg (56.3% of total vehicle weight)
Total rear weight 749.5 kg (43.7% of total vehicle weight)
Total delivered weight 1716.5 kg

Calculation of test vehicle's target test weight:
RCLW!' = Rated cargo and luggage weight

GVWR = Gross Vehicle Weight Rating (2405 kg)

UDW = Unloaded delivered weight (1716.5 kg)

VCW = Vehicle capacity weight = GVWR - UDW = 2405-1716.5 = 688.5 kg

DSC = Designated seating capacity (5)

RCLW' = GVWR - UDW - 68 (DSC) = 2405.0 - 1716.5 - 68(5)

Target test weight = UDW + RCLW' + (Number of Hybrid III dummies x 76 kg/dummy)
Target test weight = 1716.5 + 136 + 152 = 2004.5 kg

Target test weight = 2004.5 kg

Weight of test vehicle with required dummies and 129.5 kg of cargo weight:

Right front 518.0 kg Right rear 480.5 kg
Left front 520.5 kg Left rear 478.5 kg
Total front weight 1038.5 kg (52.0% of total vehicle weight)
Total rear weight 959.0 kg (48.0% of total vehicle weight)
Total test weight 1997.5 kg (0.1% under target test weight)

Weight of ballast secured in vehicle: 18 kg
Components removed to meet target test weight: Rear seats

CG rearward of front wheel centerline: 1291 mm

! Cargo weight for multipurpose passenger vehicles, trucks, and buses is the vehicle’s rated
cargo and luggage weight from the vehicle’s label or 136 kilograms, whichever is less.

2-7 960328
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Table 3 Post-Impact Data

Test number: 960328
NHTSA number: MT0303
Test date: 03/28/96
Test time: 1603
Test type: Frontal load cell barrier
Impact angle: 0°
Ambient temperature
at impact area: 22°C
Temperature in
occupant compartment: 22°C
Impact velocity:
Primary 56.3 kph
Secondary 56.3 kph

Specified range 55.5t0 57.1 kph

Distance from vehicle to barrier:
Entering velocity trap 356 mm

Exmng velocity trap 51 mm

Test vehicle static crush:

Overall length of test vehicle:

Pre-test: L 4450 mm; C 4550 mm;
Post-test: L 3658 mm; C 4084 mm;
Total crush: L 492 mm; C 466 mm,
Average crush: 445 mm

Test vehicle rebound from flat barrier:

Distance from test vehicle to barrier:
Post-test: L 1091 mm; C 1083 mm;
Average rebound 1102 mm

2-8

R
R
R

R

4458 mm
4082 mm
376 mm

1131 mm
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Figure 1 Impact Velocity Measurement System

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

The vanes have 305-millimeter spacing.

2-9
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Figure 2 Accident Investigation Division Data
for 56 kph (35 mph) Frontal Barrier Impact

NHTSA number:

Test date:
Vehicle year/make/
model/body style:

Vehicle size category:
VIN:

Build date:

Test weight:

Vehicle wheelbase:
Maximum width:

Front overhang:

Collision Deformation
Classification (CDC) code:

Crush depth
measurements:

Midpoint of damage:

. Length of damaged region:

MT0303
03/28/96

1996/Jeep/Grand Cherokee/4-door mpv

Special purpose
1J4GZ58S5TC234607
12/95

1997.5 kg

2690 mm

1816 mm

855 mm

12FDEW3

c1 =
c2 =
c3 =
C4 =
c5 =
c6 =

492
523
509
468
466
376

/

- -

AN

D: Vehicle Longitudinal Centerline

L: 1524 mm

2-10
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Figure 3 Vehicle Accelerometer Placement

112}

(Z) + VERTICAL

SIDE VIEW

(X} + LONGITUDINAL

BOTTOM VIEW
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Table 5 Post-Impact Dummy/Vehicle Data

Visible Dummy Contact Points:

Head
Chest
Abdomen
Left knee
Right knee

Door Opening:

Front

Rear

Seat Movement:

Front

Rear

Glazing Damage:

Other Notable Impact Effects:

Driver #142 Passenger #192
Airbag Airbag

Airbag Airbag

None None
Instrument panel Instrument panel
Instrument panel Instrument panel
Left Right

Easy Easy

Easy Easy

Seat Back Failure Seat Shift

None None

NA NA

The entire windshield cracked on impact.

None

2-13
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Table 6 FMVSS 208 Data Summary

Vehicle year/make/
model/body style: 1996/Jeep/Grand Cherokee/4-door mpv
Vehicle NHTSA number: MT0303
Test date: 03/28/96
Driver Passenger
Dummy #142 Dummy #192
Maximum Accelerations:
Head X-axis -784 g -547 g
Head Y-axis 113 g 78 g
Head Z-axis 265 g 311 g
Head resultant 793 g 610 g
Chest X-axis -596 g -56.7 g
Chest Y-axis 33 g 79 g
Chest Z-axis' 126 g -160 g
Chest resultant’ 590 g 572 g
Chest resultant time interval® .003 sec 003 sec
Head Injury Criteria (HIC) Values:
HIC? 952 554
HIC starting time .0536 sec .0510 sec
HIC ending time .0846 sec 0870 sec
Average head resultant acceleration
during HIC time interval 623 g 473 g
Maximum Chest Deflections:
Chest X-axis 41 mm 41 mm
Maximum chest deflection time 0631 sec 0725 sec
Maximum Compressive Femur Forces:
Left femur 6119 N 6482 N
Right femur® 5333 N 4804 N
Maximum Seat Belt Forces:
Lap belt 4511 N 4825 N
Shoulder belt 7405 N 6474 N

Note: All values listed must be occurring during primary impact event.
(Head accelerations listed must be during HIC time interval.)

Passenger redundant acceleration data channel

0.003 Sec. Minimum duration.

The maximum HIC time interval is 36 milliseconds.

See Data Acquisition Explanations

H W N
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Table 7 Hybrid III Data Summary

Vehicle year/make/
model/body style: 1996/Jeep/Grand Cherokee/4-door mpv
Vehicle NHTSA number: MTO0303
Test date: 03/28/96
Driver Passenger
Dummy #142 Dummy #192
Maximum Forces
Neck X-axis shear force 911 N -1196 N
Neck Y-axis shear force -162 N 355 N
Neck Z-axis axial force 3634 N 1591 N
Maximum Moments
Neck moment about X-axis 144 N'm 15.6 Nm
Neck moment about Y-axis -69.4 N'm 119.5 N'm
Neck moment about Z-axis 19.3 Nm 14.0 N'm
Maximum Accelerations:
Pelvis X-axis -673 g -608 g
Pelvis Y-axis -15.1g Slg
Pelvis Z-axis 157 g 168 g
Pelvis resultant 674 ¢ 60.8 g

2-15
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Table 7 Hybrid Il Data Summary, Cont’d.

Vehicle year/make/
model/body style: 1996/Jeep/Grand Cherokee/4-door mpv
Vehicle NHTSA number: MTOé 03
Test date: 03/28/96
Driver Passenger
Dummy #142 Dummy #192
Left upper tibia moment about X-axis -66.3 N'm -55.7 N-m
Left upper tibia moment about Y-axis 100.6 N'm 99.9 N-m
Right upper tibia moment about X-axis 95.8 N'm -55.7 N-m
Right upper tibia moment about Y-axis 220.8 N'm -127.4 N-m
Left lower tibia X-axis force -674 N -704 N
Left lower tibia Z-axis force N/A' N -1958 N
Left lower tibia moment about Y-axis -58.3 N'm -75.6 N-m
Right lower tibia X-axis force -1731 N -858 N
Right lower tibia Z-axis force -2634 N -3163 N
Right lower tibia moment about Y-axis -363.6 N'm 42.9 N-m
Left foot X-axis acceleration -517g 97.1g
Left foot Z-axis acceleration at heel 643 g 8l5g
Left foot Z-axis acceleration at toe -632 g 108.0 g
Right foot X-axis acceleration -1880 g -76.7 g
Right foot Z-axis acceleration at heel 2292 g 843 g
Right foot Z-axis acceleration at toe 4640 g 1016 g

Note: All values listed must be occurring during primary impact event.

! 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 and chest impacted the airbag. The dummy was restrained
by the airbag and three-point unibelt. The dummy rebounded rearward into the seat back with the
dummy’s head contacting the head restraint. The driver dummy came to rest seated in the

driver’s seat restrained by the three-point unibelt.
Right Front Passenger Dummy

Upon impact, the right front passenger dummy translated forward on the seat impacting both
knees into the instrument panel. The dummy’s head and chest impacted the airbag. The dummy
was restrained by the passenger’s airbag and three-point unibelt. The dummy rebounded rearward
into the seat back with the dummy’s head contacting the head restraint. The dummy then came to

rest in the right front passenger’s seat, restrained by the three-point unibelt.
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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. 2605 mm 2605 mm
Shoulder belt length as measured on Part 572 dummy. 774 mm 819 mm
Lap belt length as measured on Part 572 dummy. 841 mm 846 mm
Shoulder belt spool-off length:
As determined by film analysis 84 mm 94 mm
As determined mechanically 111 mm 105 mm
As determined electronically 123 mm 128 mm
Belt stretch length:
As measured mechanically 12 mm/m 19 mm/m
As measured electronically 5 mm/m 6 mm/m
Retractor lock-up time:
As determined by shoulder belt spool-off 74 72
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Figure 4 1oad Cell Barrier Conﬁguration'

36 LOAD CELLS
4 ROWS
9 COLUMNS
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Table 9 Load Cell Barrier Data Summary

Positive Negative
Location direction direction
Total group 1 11 KN @ 54 ms 377 KN @ 149 ms
Total group 2 02 kN @ 160.0 ms 692 KN @ 154 ms
Total group 3 14 kN @ 45 ms 537 kKN @ 153 ms
Total group 4 00 kKN @ 268.1 ms 1187 kKN @ 254 ms
Total group 5 06 kKN @ 2582 ms 5496 kKN @ 31.7 ms
Total group 6 05 kKN @ 256.2 ms 1213 kN @ 267 ms
Total load cell force 0.0 kKN @ 2658 ms 809.1 kKN @ 315 ms
Tension is positive
Compression is negative
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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 amount 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 2176 mm 2052 mm 943
Left side 2176 mm 1509 mm 69.3
Total 4352 mm 3561 mm 81.8

Pre-test windshield mounting material temperature: 21° C

A= 20 mm
B= 15mm
C=35mm
l— A
Width of Moulding

Indicated

}
L e

Front view of windshield"

Loss of windshield retention lengths:
Retention was lost across the windshield’s lower edge from 0 to 98 mm, 176 to 273 mm, 311 to

765 mm, and 1545 to 1669 mm as measured from the driver’s side lower corner.

! 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
outermost contactable points, extend the locus line 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 zone is the longitudinal projection onto the outer surface of the
windshield of this line.

Windshield measurements:

le A
A = 1301 mm |
B = 382 mm I T Y
E .
C = 1625 mm l
D X I { F

D = 717 mm - A

X Lower Edge of Protected Zone
E = 558 mm {marked by tape on windshield)
F = 1023 mm L\—Zero Paint (0,0)

-

FRONT VIEW

Method of adhering protected zone template to windshield: NA

Areas of windshield template penetration greater than 6 mm: NA

Coordinates
X Y
1.
. 3.
Areas of windshield penetration, below the protected zone,
through the inner surface of the windshield: None
1.
2.
3.
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Table 10 Fuel System Data

Vehicle year/make/

model/body style: 1996/Jeep/Grand Cherokee/4-door mpv
NHTSA number: MT0303

Fuel system capacity: 87.4 liters (from owner's manual)

Usable capacity: 76.5 liters (furnished by COTR)

Test volume range: 70.4 liters to 71.9 liters (92-94% of usable)
Actual test volume: 71.1 liters (with entire fuel system filled)
Test fluid type: Stoddard solvent

Specific gravity: 0.764

Kinematic viscosity: 0.99 centistoke

Test fluid color: Purple

Did electric fuel pump

operate with ignition

switch "on" and the

engine not operating. No

Details of fuel system: The filler cap was located on the left side of the vehicle.

The fuel tank was located between frame rails and behind rear axle.
The fuel filler neck enters the left side of the fuel tank.
The fuel lines run along the inside of the left frame rail to engine

compartment.
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Table 11 FMVSS 301 Post-Impact Test Data

NHTSA number: MT0303

Test date: 03/28/96

Vehicle year/make/

model/body style: 1996/Jeep/Grand Cherokee/4-door mpv

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............ccccoovvvrvenen. 0g 28 g
2. S-minute period after vehicle motion ceases......................... 0 g 142 g
3. Next 25 minutes after 5-minute period...................c...coeee 0 g 28 g/min

Fuel system fluid spillage location(s): None

1325 ’ 960328




Figure 7 FMVSS 301 Static Rollover Test Data

NHTSA number: MT0303
Test phase

Fuel filler cap

Static rollover machine rotation time information: (specified range is 1-3 minutes)

Time required for machine to rotate 90° 2 minutes, O seconds

FMVSS 301 position hold time = S5 minutes, O seconds
Total = 7 minutes, O seconds
Next whole minute interval = 7 minutes

Fuel system fluid spillage measurements:

Test Maximum
0° to 90° rotation (fuel filler cap down) Results Allowable
1.  First five minutes from onset of rotation Og 142 g
2. Sixth minute from onset of rotation Og 28¢g
3.  Seventh minute from onset of rotation Og 28¢g
Fuel system fluid spillage location(s): None
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Figure 7 FMVSS 301 Static Rollover Test Data, Cont'd.

Test phase

90°

Static rollover machine rotation time information:

180°

(specified range is 1-3 minutes)

Time required for machine to rotate 90° = 2 minutes, 0 seconds
FMVSS 301 position hold time = 5 minutes, 0 seconds
Total = 7 minutes, 0 seconds
Next whole minute interval = 14 minutes

Fuel system fluid spillage measurements:

Test Maximum
90° to 180° rotation Results Allowable
1. First five minutes from onset of rotation 0Og 142 g
2. Sixth minute from onset of rotation Og 28¢g
3.  Seventh minute from onset of rotation Og 28¢g
Fuel system fluid spillage location(s): None
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Figure 7 FMVSS 301 Static Rollover Test Data, Cont'd.

Test phase

180°

Static rollover machine rotation time information:

Time required for machine to rotate 90°
FMYVSS 301 position hold time
Total

Next whole minute interval

Fuel system fluid spillage measurements:

2
5
7
21

270°

(specified range is 1-3 minutes)

minutes, O seconds
minutes, O seconds
minutes, O seconds

minutes

Test Maximum
180° to 270° rotation Results Allowable
1.  First five minutes from onset of rotation Og 142 g
2. Sixth minute from onset of rotation Og 28 g
3.  Seventh minute from onset of rotation Og 28 g
Fuel system fluid spillage location(s): None
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Figure 7 FMVSS 301 Static Rollover Test Data, Cont'd.

Test phase

270°

Static rollover machine rotation time information:

Time required for machine to rotate 90° = 2
FMYVSS 301 position hold time = 5
Total ' = 7
Next whole minute interval = 28

Fuel system fluid spillage measurements:

360°

(A

b

(specified range is 1-3 minutes)
minutes, O seconds
minutes, O seconds
minutes, 0 seconds

minutes

Test Maximum
270° to 360° rotation Results Allowable
1.  First five minutes from onset of rotation Og 142 ¢
2. Sixth minute from onset of rotation Og 28¢g
3.  Seventh minute from onset of rotation Og 28g

Fuel system fluid spillage location(s): None

39
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Section 4.0

Occupant, Camera, and Vehicle Information
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Figure 8 Dummy Measurement Locations for Front Seat Occupants

VERTICAL LONGITUDINAL PLANE

42

VERTICAL TRANSVERSE PLANE
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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 58° 58°
SWA Steering wheel angle 24° NA
SCA Steering column angle 66° NA
SA Seat back angle 24° 24°
HZ Head to roof 193 mm 187 mm
HH Head to header 401 mm 349 mm
HW Head to windshield 545 mm 522 mm
HR Head to side header 208 mm 224 mm
NR " Nose to rim 388 mm NA
NA Nose to rim angle 15° NA
CDh Chest to dash 530 mm 539 mm
CS Steering wheel to chest 306 mm NA
RA Rim to abdomen 171 mm NA
KDL Left knee to dash 174 mm 149 mm
KDR Right knee to dash 160 mm 152 mm
KDA Outboard knee to dash angle 27° 26°
PA Pelvic angle 24° 22.5°
TA Tibial angle 45° 44°
KK Knee to knee 303 mm 265 mm
ST! Striker to head 567 mm 590 mm
Striker to head angle -85° -81°
SK! Striker to knee 578 mm 602 mm
Striker to knee angle 4° 5°
SH' Striker to H-point 211 mm 215 mm
Striker to H-point angle 17° 15°
SHY Striker to H-point (Y dir.) 171 mm 200 mm
HS Head to side window 289 mm 298 mm
HD H-point to door 114 mm 130 mm
AD Arm to door 81 mm 91 mm

The seat back angle (SA®) is measured relative to vertical, all other angles are measured relative
to horizontal.

! A negative angle indicates the measurement point was above the striker.
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Figure 9 Seat Belt Positioning Data

— O e

DUMMY 'S CENTERLINE
N> D e

A
i B
MALE BLADE

BUCKLE ASSEMBLY

INBOARD ANCHORAGE

FLOORPAN-——//ﬂ l

IDI

/7///

RING

BELT LOAD CELL

SHOULDER BELT PORTION

LAP BELT PORTION

w
2
—3
jas}
-4
O
~

ALUMINUM PLATE

RETRACTOR
REEL

OUTBOARD ANCHORAGE

Driver Passenger
A - Top surface of aluminum plate to belt upper edge 345 mm 373 mm
B - Top surface of aluminum plate to belt lower edge 270 mm 298 mm
C - Dummy centerline to outer edge of belt
at chest flesh top 133 mm 126 mm
D - Dummy centerline to inner edge of belt
at chest flesh top 74 mm 67 mm
Lap belt tension 18 N 18 N
Shoulder belt tension 18 N 18 N
Position of adjustable belt anchorage 3rd of five 3rd of five

960328



Figure 10 Camera Positions

s

REAL-TIME PANNING

/- CONCRETE PAD

BARRIER

Q )
1
10

UMBILICAL

TOW
ROAD

Pz

CABLE
CABLE &
SUPPORT

U

MONORAIL

OVERHEAD
STR.COL.
MOTION TARGETS

12

i

4-5

960328



Figure 10 Camera Positions, Cont'd.
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Figure 11 Vehicle Target Locations
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Figure 12 Pre-Test And Post-Test Measurement Points
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Table 14 Impacted Vehicle Measurements

Vehicle Make/Model: Jeep Grand/Cherokee

Test Number: 960328

No. Type of measurement Pre-test Post-test Diff.
X1 Total length of vehicle at centerline 4550 mm 4084 mm 466 mm
X2 Rear surface of vehicle to front of engine block 4000 mm 3702 mm 298 mm
X3  Rear surface of vehicle to firewall 3479 mm 3337 mm 142 mm
X4 Rear surface of vehicle to

upper leading edge of right door 3145 mm 3131 mm 14 mm
X5 Rear surface of vehicle to

upper leading edge of left door 3145 mm 3125 mm 20 mm
X6 Rear surface of vehicle to

lower leading edge of right door 3110 mm 3086 mm 24 mm
X7 Rear surface of vehicle to

lower leading edge of left door 3110 mm 3074 mm 36 mm
X8 Rear surface of vehicle to

upper trailing edge of right door 2070 mm 2060 mm 10 mm
X9 Rear surface of vehicle to

upper trailing edge of left door 2070 mm 2057 mm 13 mm
X10 Rear surface of vehicle to

lower trailing edge of right door 2047 mm 2015 mm 32 mm
X11 Rear surface of vehicle to

lower trailing edge of left door 2047 mm 2025 mm 22 mm
X12 Rear surface of vehicle to

bottom of "A" post on right side 3096 mm 3069 mm 27 mm
X13 Rear surface of vehicle to

bottom of "A" post on left side 3096 mm 3078 mm 18 mm
X14 Rear surface of vehicle to firewall - right side 3468 mm 3310 mm 158 mm
X15 Rear surface of vehicle to firewall - left side 3425 mm 3370 mm 55 mm
X16 Rear surface of vehicle to steering wheel center 2640 mm 2626 mm 14 mm
X17 Center of steering column to "A" post 303 mm 270 mm 33 mm
X18 Center of steering column to headliner 463 mm 303 mm 160 mm
X19 Rear surface of vehicle to right side of front bumper 4458 mm 4082 mm 376 mm
X20 Rear surface of vehicle to left side of front bumper 4450 mm 3958 mm 492 mm
X21 Length of engine block 660 mm 660 mm 0 mm
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Figure 13 Static Footwell Deformation

(Driver’s Side)

Measurement

Pre-Test

Post-Test

Difference

A

771 mm

743 mm

28 mm

542 mm

538 mm

4 mm

333 mm

321 mm

12 mm

345 mm

239 mm

106 mm

1195 mm

843 mm

352 mm

B
C
D
E
H

943 mm

806 mm

47 mm
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Figure 14_Static Footwell Deformation

(Passenger’s Side)
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Measurement Pre-Test Post-Test Diﬁ‘erencé
A 752 mm 701 mm 51 mm
B 495 mm 465 mm 30 mm
C 295 mm 265 mm 30 mm
D 345 mm 270 mm 75 mm
E 1129 mm 861 mm 268 mm
H 1100 mm 892 mm 208 mm
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Figure 15 Underbody Floorboard Deformation
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Photographs
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Figure A-3 Pre-Test Left Side View
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Figure A-6 Post-Test Rear View
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Figure A-8 Post-Test Right Side View
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Figure A-11 Pre-Test Left Rear Three-Quarter View
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Figure A-13 Pre-Test Windshield View
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Figure A-16 Posi-Test Engine Compariment View
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Figure A-17 Pre-Test Fuel Filler Cap View
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Figure A-19 Pre-Test Fuel Filler Neck View
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Figure A-24 Post-Test Front Underbody View
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Figure A-26 Post-Test Rear Underbody View
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Figure A-27 Pre-Test Driver Dummy Position View
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Figure A-28 Post-Test Driver Dummy Position View
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Figure A-29 Pre-Test Passenger Duhmy Position View
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Figure A-30 Post-Test Passenger Dummy Position View
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Figure A-31 Pre-Test Driver Dummy and Vehicle Interior - View 1
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Figure A-32 Post-Test Driver Dummy and Vehicle Interior - View 1
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Figure A-34 Post-Test Driver Dummy and Vehicle Interior - View 2
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Figure A-36 Post-Test Passenger Dummy and Vehicle Interior - View 1
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Figure A-37 Pre-Test Passenger Dummy and Vehicle Interior - View 2
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Figure A-38 Post-Test Passenger Dummy and Vehicle Interior - View 2
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Figure A-39 Post-Test Driver Dummy Head Contact - View 1
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Figure A-40 Post-Test Driver Dummy Head Contact - View 2
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Figure A-42 Post-Test Driver Dummy Knee Contact - View 2
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Figure A-45 Post-Test Passenger Dummy Knee Contact - View 1
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Figure A-46 Post-Test Passenger Dummy Knee Contact - View 2
A-47
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Figure A-47 Pre-Test Vehicle Certification Label View




Figure A-48 Post-Test Vehicle on Static Rollover Machine View
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Dummy Certification Data

C-1

960328



Pre-test Certification Data

Driver Dummy S/N: 142

C-2 960328

A
7

¢

-
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TRANSPORTATION RESEARCH CENTER INC.
HYBRID IIT EXTERNAL DIMENSIONS

142 HUMANCID 19-MAR-96
TRC INC. TEST NO: 142C33ED1 572E SN142 EXT.DIMENSION CAL33
T TEST PARAMETER  (DIMEN.)| SPECIFICATION | TEST RESULTS|
IZBEATION FOR—EQEST CIRCUMFERENCE (AA)| 429 - 434 MM | 432. MM |
|LOCATION FOR WAIST CIRCUMFERENCE (B3)| 226 - 231 MM | 220. t |
|CHEST CIRCUNFERENCE  (¥) | 970 -1001 WM | 986. MM |
|VAIST CIRCUMFERENCE  (Z) | 836 - 866 MM | 84. MM |
|chEST pERTH  (0) | 213 - 229 MM | 220. MM |
|6-POINT HETGRT  (C) | 84 - som | 84 m |
|H-POINT FROM SEATBACK (D) | 135 - 140 MM | 137. M |
|SKULL CAP To BACKLINE (W) | 41 - 46 MM |  43. 1 |
|TOTAL SITTING HEIGHT  (A) | 879 - 889 WM | 879. M |
|THIGH CLEARANCE  (F) | 140 - 1s5md | 145. M |
|BUTTOCK KNEE LENGTH  (K) | 579 - 605 M¢ | e02. HE |
|BUTTOCK POPLITEAL LENGTH  (N) | 452 - 478 MM |  470. WM |
|POPLITEAL HEIGHT (L) | 429 - 455 MM | 445. MM |
|XNEE PIVOT HEIGHT (M) | 485 - 500 MM | 4s8. My |
\roor LENeTH (2 | 252 - 267 WM | 257. HM |
|Foor BREADTH () | 9l-1lo7me | 97 M |
|SHODLDER PIVOT FROM BACKLINE  (E) | 84 - 94 MM | oL MM |
|SHOULDER BREADTH (V) | 422 - 437 WK | 429. bH |
|SHOULDER PIVOT HEIGHT () | 506 - 521 WM | 508. mH |
|ELBOW REST HEIGHT () | 191 - 211 MM | 203. MM |
|SHOULDER-ELBOW LENGTH (L) | 330 - 345 M | 345. MM |
|BACK OF ELBOW TO WRIST PIVOT  (G) | 290 - 305 MM | 202. MM |

- = . - - - . " - D T = ——— e S — . ——— > = - - - " T - A - " m = - e - = - - -

DUMNMY MEETS SPEQIFICATIO)
TECHNICIAN ; ' RUN NUMBER: 032196.0811

c-3 960328



TRANSPORTATION RESEARCH CENTER INC.

HEAD DROP TEST

TRC INC.

TEST NO: 142C33HD1

HYBRID III

19-MAR-96

572 SN142 HEAD DROP CAL 33

TEST PARAMETER

SPECIFICATION

TEST RESULTS

TEMPERATURE

RELATIVE HUMIDITY

- — - e > > > " - - - - - - -

PEAKX RESULTANT ACCELERATION

IS ACCELERATION CURVE
UNIMODAL?

18.9-25.6 DEG. C

- o o - - - - - - - - - - -

20.6 DEG. C

- D " - > = Gy Y " S - - D TS S Y WS S WY S e S S P D e . W e G -

TEST MEETS SPECIFICATIONS

recmicrn_g2 L S Lyl

C-4

RUN NUMBER: 031996.0734;1

960328

~
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& = oew Mn wm mm we

-

TRANSPORTATION RESEARCH CENTER INC.
NECK FLEXION TEST - 6 CHANNEL TRANSDUCER

HYBRID III 19-MAR-96

TRC INC. TEST NO: 142C33NF1 572E SN142 NECK FLEXION CAL33
| TEST PARAMETER | SPECIFICATION | TEST RESULTS |
|

TEMPERATURE 20.6-22.2 DEG. C 21.1 DEG. C |
|

RELATIVE HUMIDITY 10 - 70 % 36.0 % |
|

IMPACT VELOCITY 6.89 - 7.13 M/S 7.06 M/S |
| 10 ¥MS | 22.50 - 27.50 G | 23.29 G |

PENDULUM = —-==--—e-m-msmeememcmem—ccmccecccemeemmmoc—eocooo— -

| 20 s | 17.60 - 22.60 G | 19.16 G |

DECELERATION .  ~=-mem=—ccc—ccemmemem—mcc— o m oo mo—cmmm—mmo— oo

| 30 MS | 12.50 - 18.50 G | 13.06 G |

| |

MAX PENDULUM G | 29 G MAX |  24.216 |
| I

MAX PENDULUM G ABOVE 30 MS | 29 G MAX | 13.03 G |
DECELERATION-TIME CURVE | ] i
DECAY TIME TO 5 G | 34 - 42 MS |  40.72 MS |
D PLANE | MAX | 64 - 78 DEG. | 74.82 DEG |
ROTATION | TIME | 57 - 64 MS | 60.48 S |

| MOMENT ABOUT | MAX | 88.2 - 108.5 NM | 96.03 NM |
OCCIPITAL  ~=-————m——eemccmemmmmcmecco—ccmeeecmsccceme————ocooo=
CONDYLE | TIME | 47 - 58 MS |  54.48 MS ]
ROTATION ANGLE-TIME CURVE | | |
DECAY TIME TO ZERO | 113 - 128 ¥S | 115.92 MS |
POSITIVE MOMENT-TIME CURVE | | ' |
DECAY TIME TO ZERO | 97 - 107 MS | 103.92 HS |

- = ———_— 4 - - o - — - - - o " = - D W D T S W A DD A S D e e e e e

TEST MEETS SPECIFICATIONS

TECHNICIAN__‘ngL==£§Z:=¢4¢’ azfﬁ¢4::; RUN NUMBER: 031996.0838;2

c-9 960328
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TRANSPORTATION RESEARCH CENTER INC.

NECK EXTENSION TEST - 6 CHANNEL TRANSDUCER

HYBRID III 19-MAR-96
TRC INC. TEST NO: 142C33NEl 572E SN142 NECK EXT. CAL33
| TEST PARAMETER | SPECIFICATION | TEST RESULTS |
TEMPERATURE 20.6 ~ 22.2 DEG. C| 21.1 DEG. C
I
RELATIVE HUMIDITY 10 - 70 % | 35.0 %
IMPACT VELOCITY 5.95 - 6.19 M/S | 6.05 M/S
| 10 MS | 17.20 - 21.20 G | 18.15G |
PENDULUM = —cecmeccmmecmcmccmmcemeccccmcc e ———cm e oo oo o e
| 20 ¥S | 14.00 - 19.00 G | 14.84 G |
DECELERATION = ———-—c e e e e e
| 30 s | 11.00 - 16.00 6 | 12.19 G |
I
MAX PENDULUM G 22 G MAX 18.75 G |
l
MAX PENDULUM G ABOVE 30 MS 22 G MAX 12.15 G I
DECELERATION-TIME CURVE |
DECAY TIME TO 5 G 38 - 46 MS 42.48 HS |
D PLANE | MAX | 81 - 106 DEG. | 97.08 DEG. |
ROTATION | TIME | 72 - 82 MS | 75.68 MS I
MOMENT ABOUT | MIN | -80.0/-52.9 NM | -71.93 NM |
OCCIPITAL —-—-——mcmmcceememeccmmecmmc—ceecc—c———eocomccoco-
CONDYLE | TIME | 65 - 79 MS | 71.12 MS |
ROTATION ANGLE-TIME CURVE | | |
DECAY TIME TO ZERO | 147 - 174 ¥S | 154.00 MS |
NEGATIVE MOMENT-TIME CURVE | | |
DECAY TIME TO ZERO | 120 - 148 MS | 138.40 MS |

TEST MEETS SPECIFICATIONS

TECHNICIAN é a4 ﬁ s RUN NUMBER: 031996.0914;1

c-17 960328
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TRANSPORTATION RESEARCH CENTER INC.
THORAX IMPACT TEST

HYBRID III ' 19-MAR-96
TRC INC. TEST NO: 142C33TH1 572E SN142 H.S.THORAX CAL33
HIGH SPEED TEST
TEST PARAMETER " SPECIFICATION TEST RESULTS
TEMPERATURE 20.6-22.2 DEG. C 21.7 DEG. C
RELATIVE HUMIDITY 10 - 70 % 35.0 %
PENDULUM VELOCITY 6.59 - 6.83 M/S 6.71 M/S
MAXIMUM DEFLECTION 63.5 - 72.6 MM 70.9 MM
MAXINUM RESISTIVE FORCE 5159 - 5894 N 5607. N
INTERNAL HYSTERESIS 69% - 85% 71.2%

TEST MEETS SPECIFICATIONS

[
TECHNICIAN ﬁ:é: é _: La RUN NUMBER: 031996.1345;5

C-25 960328
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TRANSPORTATION RESEARCH CENTER INC.

RIGHT KNEE IMPACT TEST

HYBRID III 19-MAR-96

TRC INC. TEST NO: 142C33RK1 572E SN142 RIGHT KNEE CAL 33
| TEST PARAMETER | SPECIFICATION | TEST RESULTS |
TEMPERATURE 18.9-25.6 DEG. C 21.1 DEG. C

RELATIVE HUMIDITY 10 - 70 % 35.0 %

PROBE VELOCITY 2.07 - 2.13 M/S 2.12 M/S

PEAK KNEE IMPACT FORCE 4715 - 5782 N 4982.1 N

5.0 KG PENDULUM

- - > - - - - - - - - - - - - - - - - - = T " D SR e A S = . . . . - . -

TEST MEETS SPECIFICATIONS

R .
TECHNICIAN éEf 4 447' gé?;z;:; RUN NUMBER: 031996.1439;1

o . B o JPUNE PGS “ R - L - . PO .. . R [ .

' C-30 960328




- o©
(3]
o
SH BZ'6 8 9 BZ'B- ‘SW 9G°Z B 9 £B° 10} :Y1lWO HYid @89 SSYT1D "HJ :¥3LTI4 IXN3d :13NNVHD s
(1-21 X SH) 3NIl
o] 14 R8BI BS1 oF1 eel el P8 ) BY ez 8 BZ-
| | | | | | | "
8
. . « . . . . . . . . . . . . . . . . o . . . . . . . . . . a— Bm >
o
. . . . . . . . . 3
m
~
. . . . . . . . . m
ool
> —
0 . . . \ . . . . . . . . . . . . . . . . . . . . . . 0 . . - — Sw “ J.u
o [&]
. . . . . . . . . =
. . . . . . . . . \n.lul
e . . .—85B
e e e e e e e e e e e e e e e e e e e e e e e e . .—1 gt
TY9Z11°962Z+0 :¥IEUNN NNY £F B2 3JINXA LHIIY Z+INS 3CLS THYEEJZFT - Y3BUNN LS3IL DYl oLt

( 'ON3d 9% S) NDILWY¥3IT3030 WNINAN3d
NOILBYEITUD 33ANX LHIIYH TII QIHBAH 3-Z4G6 l¥bd



[00)
o~
=
SH BZ'6 8 N B6'ET- 'SH 95°¢ ® N 971 ZBBY :¢1¥0 MY3d pRg SSBPID "HJY :¥3LTId JXN3d : TINNPHD %
[1-BT X SWY 3UWIL
pacZ B8l Rp91 RA! YA BBI p8 29 /3 4 ‘YA %] BZ-
_ ,\ _ i ] ﬁ o
%]
.
o)
o
- 3 - . - Y - 3 - 3
— N
. . - . . . . . . . . . . . . . . . . . . . . . . . . ]&ﬂ = Ju
>c (&8 ]
=
T U . .—] Gp
179211 962Z2+#0 :HIGUNN NDYH £F U3 JINY LHIIH Z¥INS 3Z2.LS INYEEAZYT - H3BUNN 1531 24l &L

("ON3d DX §) 33404 WNTINON3d
NOTLBYBITED 33NM LHOIYH II1 OIHBAH 3-246 1ubd




R RS s AT S SR R . sl . ' o . o BT

TRANSPORTATION RESEARCH CENTER INC.

LEFT KNEE IMPACT TEST

HYBRID III 19-MAR-96
TRC INC. TEST NO: 142C33LK1 572E SN142 LEFT KNEE CAL 33
T TEST PARAMETER | SPECIFICATION | TEST RESULTS _1
TEMPERATURE 18.9-25.6 DEG. C | 21.1 DEG. C
RELATIVE HUMIDITY 10 - 70 % 35.0 %
PROBE VELOCITY 2.07 - 2.13 /S 2.12 M/S
PEAK KNEE IMPACT FORCE 4715 - 5782 N | 5156.3 N

5.0 KG PENDULUN

—— - ————— - - . S - - - - . - . . . T v S = S . e G S A8 AR P G e e - -

TEST MEETS SPECIFICATIONS

R
TECHNICIAN__*digz;aégz;aéffi;ZﬁZggg::;g__ RUN NUMBER: 031996.1436;1

c-33 960328
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Pre-test Certification Data

Passenger Dummy S/N: 192

C-36



TRANSPORTATION RESEARCH CENTER INC.
HYBRID III EXTERNAL DIMENSIONS

192 ALDERSON 26-FEB-96
TRC INC. TEST NO: 192C32ED1 S$72E SN192 EXT.DIMENSION CAL32
T TEST PARAMETER  (DINEN.)| SPECIFICATION | TEST RESULTS|
|LOCATION FOR CHEST CIRCUMFERENCE (AA)| 429 - 434 MM | ;55——§i-——I
|LOCATION FOR VAIST CIRCUNFERENCE (BB)| 226 - 231 MM | 229. WM |
|CHEST CIRCUNFERENCE (D) | 970 -1001 Wy | 980. MM |
|VAIST CIRCUMFERENCE  (2) | 836 - 866 MM | esi. M |
\cuEst DEPTH | (0) | 213 - 229 WK | 218. M |
|B-porNr HEIGHT | (C) | 8 - somi | 84 WM |
|H-POINT FROM SEATBACK (D) | 135 - 140 MM | 135. MM |
|SKULL CAP T0 BACKLINE  (H) | 41 - 4s MM | 43. MM |
|TOTAL SITTING HEIGHT  (A) | 879 - 880 m | 889. WM |
|THIGH CLEARANCE  (F) | 140 - 155 MM | 150. WM |
|BUTTOCK KNEE LENGTH  (K) | 579 - 605 M | 597. WM |
|BUTTOCK POPLITEAL LENGTH  (N) | 452 - 478 MM | 470. WM |
\POPLITEAL HEIGHT (L) | 429 - 455 MN | 447. MM |
|KNEE PIVOT HEIGHT (M) | 485 - 500 WN | 493. MM |
Troor LeNGTH | (B) | 252 - 267 MM | 259. MM |
|FooT EBREADTH () | oL -1o7mx | 1o2.me |
|SHOULDER PIVOT FROM BACKLINE  (E) | 84 - 94 MM |  94. WK |
|SHOULDER BREADTH (V) | 422 - 437 MM | 429. MM |
|SHOULDER PIVOT HEIGHT  (B) | 506 - 521 M | 5i6. Mt |
|ELBoW REST HETGHT  (J) | 191 - 21l MM | 2L mn |
|SHOULDER-ELBOW LENGTH (1) | 330 - 345 MM | 345. MM |
|BACK OF ELBOW T0 WKIST PIVOT  (G) | 290 - 305 WM | 2%0. mm |

- —— - - . - G5 P v e W - A . S AP P G S D G D G S R D P WP S G MR @e TV WD W S e D D YD v =0 G5 e

DUMMY MEETS SPECIFICATIONS
TECHNICIAN RUN NUMBER: 022596.0833

Cc-37 960328



TRANSPORTATION RESEARCH CENTER INC.
HEAD DROP TEST

HYBRID III ' 27-FEB-96

TRC INC. TEST NO: 192C32HD1 572E SN192 HEAD DROP CAL 32

TEST PARAMETER SPECIFICATION TEST RESULTS

TEMPERATURE 18.9-25.6 DEG. C 21.1 DEG. C

IS ACCELERATION CURVE
UNIMODAL? YES | YES

TEST MEETS SPECIFICATIONS

TECHNICIAN z;‘: S/ z: é, RUN NUMBER: 022796.0836;1
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TRANSPORTATION RESEARCH CENTER INC.

NECK FLEXION TEST - 6 CHANNEL TRANSDUCER

HYBRID III 27-FEB-96
TRC INC. TEST NO: 192C32NF1 $72E SN192 NECK FLEXION CAL32
| TEST PARAMETER | SPECIFICATION l TEST RESULTS |
|
TEMPERATURE 20.6-22.2 DEG. C | 21.1 DEG. C
RELATIVE HUMIDITY 10 - 70 % | 55.0 %
|
IMPACT VELOCITY 6.89 - 7.13 M/S |' 7.06 M/S
| 10 MS | 22.50 - 27.50 G | 23.60 G |
PENDULUM =~ ==m=emmemmmemmem—cemoomco oo oo oo oo oo m e
| 20 MS | 17.60 - 22.60 G I 19.24 G I
DECELERATION =mm-m—mmmmmmmm—mmmmmmmmmm oo mm oo mmmmmm o e
| 30 MS ] 12.50 - 18.50 G ] 15.71 G |
i O
MAX PENDULUM G ABOVE 30 NS 29 G MAX | 15.66 G
DECELERATION-TIME CURVE |
DECAY TIME TO S G 34 - 42 MS | 38.24 NS

D PLANE | MAX | 64 - 78 DEG. | 70.78 DEG. |

ROTATION | TIME | 57 -~ 64 MS | 59.36 MS |
MOMENT ABOUT | MAX | 88.2 - 108.5 NM | 96.56 NM |
OCCIPITAL  =me=—eemc—cccmccctceccememeeccceece—cccme————c—eaane
CONDYLE | TIME | 47 - 58 MS | 51.36 MS |
ROTATION ANGLE-TIME CURVE | [ |
DECAY TIME TO ZERO | 113 - 128 MS | 114.88 MS |
POSITIVE MOMENT-TIME CURVE | | |
DECAY TIME TO ZERO | 97 - 107 MS | 102.72 MS |

- - - — - - - G5 D . . D W W WP S G . G P WD W W G @P T WP T = G e -

TEST MEETS SPECIFICATIONS

3
TECHNICIAN ﬁ:/ . /,{/[_ RUN NUMBER: 022796.1232;3

C-43 960328
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TRANSPORTATION RESEARCH CENTER INC.

NECK EXTENSION TEST - 6 CHANNEL TRANSDUCER

HYBRID III 27-FEB-96
TRC INC. TEST NO: 192C32NE1 §72E SN192 NECK EXT. CAL32
| TEST PARAMETER | SPECIFICATION | TEST RESULTS |
TEMPERATURE 20.6 - 22.2 DEG. C 21.1 DEG. C
RELATIVE HUMIDITY 10 - 70 % 55.0 %
IMPACT VELOCITY 5.95 - 6.19 M/S 6.05 H/S
| 10 MS | 17.20 - 21.20 G | 17.42 G |
PENDULUM = cmc oo e e eemee
| 20 MS | 14.00 - 19.00 G | 16.50 G |
DECELERATION = —~=--mcmem oo e e e
| 30 S | 11.00 - 16.00 G | 11.14 G |
|
MAX PENDULUM G 22 G MAX 17.69 G |
|
MAX PENDULUM G ABOVE 30 MS 22 G MAX 11.06 G |
DECELERATION-TIME CURVE |
DECAY TIME TO 5 G 38 - 46 MS 45.20 MS |
D PLANE | MAX | 81 - 106 DEG. | 94.15 DEG. |
ROTATION | TIME | 72 - 82 MS | 76.80 MS |
MOMENT ABOUT | MIN | -80.0/-52.9 NM | -62.27 NM |
OCCIPITAL  —==mmeccccccccccccmccemmmemccceecccc—ceccc——o oo
CONDYLE | TIME | 65 - 79 MS |  68.24 MS |
ROTATION ANGLE-TIME CURVE | | |
DECAY TIME TO ZERO | 147 - 174 MS | 157.44 MS |
NEGATIVE MOMENT-TIME CURVE | | |
DECAY TIME TO ZERO | 120 - 148 MS | 138.72 MS |

TEST MEETS SPECIFICATIONS

TECHNICIAN z= 4 Z ﬁzz RUN NUMBER: 022796.1317;2

C-51 960328
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TRANSPORTATION RESEARCH CENTER INC.
THORAX IMPACT TEST
HYBRID III 27-FEB-96

TRC INC. TEST NO: 192C32TH1 572E SN192 H.S.THORAX CAL32

- . e - " . - - - A W D W W > - - ——— " = = . =} = e o

TEST PARAMETER SPECIFICATION TEST RESULTS

TEMPERATURE 20.6-22.2 DEG. C 21.4 DEG. C

- . - - - . A M G D T e e . S A S e G D D W T T - - G S -

TEST MEETS SPECIFICATIONS

,
TECHNICIAN g ; é:: 4 é [/a RUN NUMBER: 032896.1406;2

C-59 960328
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TRANSPORTATION RESEARCH CENTER INC.
RIGHT KNEE IMPACT TEST

HYBRID III 26-FEB-96

TRC INC. TEST NO: 192C32RK1 572E SN192 RIGHT KNEE CAL 32
| TEST PARAMETER | SPECIFICATION | TEST RESULTS |
TEMPERATURE 18.9-25.6 DEG. C 21.1 DEG. C
RELATIVE HUMIDITY 10 - 70 % 48.0 %
PROBE VELOCITY 2.07 - 2.13 M/S 2.12 M/S
PEAK XNEE IMPACT FORCE 4715 - 5782 N 5335.9 N
5.0 KG PENDULUM
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TEST MEETS SPECIFICATIONS
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TRANSPORTATION RESEARCH CENTER INC.

LEFT KNEE IMPACT TEST

HYBRID III 26-FEB-96
TRC INC. TEST NO: 192C321K1 572F SN192 LEFT KNEE CAL 32
| IEST PARANETER | SPECIFICATION | TEST RESULTS |
TEMPERATURE 18.9-25.6 DEG. C 21.1 DEG. C
RELATIVE HUMIDITY 10 - 70 = 48.0 %
PROBE VELOCITY 2.07 - 2.13 M/S 2.13 M/S
PEAK XKNEE IMPACT FORCE 4715 - 5782 N 5274.4 N
5.0 KG PENDULUHM

TEST MEETS SPECIFICATIONS

TECHNICIAN ﬁ; ﬁ:: Z z ’/A: RUN NUMBER: 022696.1337;3
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Appendix D

Miscellaneous Test Information

W
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Dummy Instrument Calibrations

Driver Dummy #142
Serial Model Calibration Date
Number Number  Manufacturer Last Due
Head X-axis accelerometer A741) 7264 Endevco 02/26/96  08/26/96
Head X-axis accelerometer-redundant ACS8LS5 7264 Endevco 02/26/96 08/26/96
Head Y-axds accelerometer ACCR?7 7264 Endevco - 02/26/96  08/26/96
Head Y-axis accelerometer-redundant AJ8L6 7264 Endevco 02/26/96  08/26/96
Head Z-axis accelerometer ACCIJ1 7264 Endevco 02/26/96  08/26/96
Head Z-axis accelerometer-redundant A68JJ 7264 Endevco 02/26/96  08/26/96
* Chest X-axis accelerometer ACT21 7264 Endevco  02/26/96  08/26/96
Chest X-axis accelerometer-redundant A65J) 7264 Endevco 02/26/96 08/26/96
Chest Y-axis accelerometer CY47TH 7264 Endevco 02/26/96  08/26/96
Chest Y-axis accelerometer-redundant FH14J 7264 Endevco 02/26/96  08/26/96
Chest Z-axis accelerometer AAL44 7264 Endevco 02/26/96  08/26/96
Chest Z-axis accelerometer-redundant AC745 7264 Endevco 02/26/96  08/26/96
Left femur force load cell 903 2430 GSE 02/26/96  08/26/96
Right femur force load cell 904 2430 GSE 02/26/96  08/26/96
Neck X-axis force load cell' 280 1716 Denton 02/26/96  08/26/96
Neck Y-axis force load cell' 280 1716 Denton 02/26/96  08/26/96
Neck Z-axis force load cell' 280 1716 Denton 02/26/96  08/26/96
Neck Moment about X-axis load cell' 280 1716 Denton 02/26/96  08/26/96
Neck Moment about Y-axis load cell! 280 1716 Denton 02/26/96  08/26/96
Neck Moment about Z-axis load cell'’ 280 1716 Denton 02/26/96  08/26/96
Pelvis X-axis accelerometer CY63H 7264 Endevco 02/26/96 08/26/96
Pelvis Y-axis accelerometer AMWA9 7264 Endevco 02/26/96 08/26/96
Pelvis Z-axis accelerometer ANASS 7264 Endevco 02/26/96 08/26/96
Chest deflection potentiometer' 142 14CB1-2981 Vernitech 02/26/96  08/26/96
Lap belt force load cell 249 3419 Lebow 01/19/96  07/19/96
Shouider belt force load cell 616 3419 Lebow 01/19/96  07/19/96
! Hybrid IIT use only.
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1
Dummy Instrument Calibrations, Cont’d. b I
Driver Dummy #142
Serial Model Calibration Date I
Number Number __Manufacturer Last Due
Left upper tibia moment about . .
X-axis load cell 297 1583 Denton 01/23/96  07/23/96
Left upper tibia moment about »
Y-axis load cell 297 1583 Denton 01/23/96  07/23/96 l
Right upper tibia moment about ‘
X-axis load cell 298 1583 Denton 01/23/96  07/23/96 I
Right upper tibia moment about
Y-axis load cell 298 1583 Denton 012396 07235 |
Left Lower tibia X-axis I
force load cell 286 1584 Denton 01/23/96 07/23/96
Left Lower tibia Z-axis .
force load cell 286 1584 Denton 01/23/96  07/23/96 I
Left Lower tibia moment about e
Y-axis load cell 286 1584 Denton 01/23/96 07/23/96 I
Right Lower tibia X-axis l
force load cell 287 1584 Denton 01/23/96  07/23/96
Right Lower tibia Z-axis ’ l
force load cell 287 1584 Denton 01/23/96  07/23/96
Right Lower tibia moment about ' '
Y-axis load cell 287 1584 Denton 01/23/96  07/23/96 l
Left foot X-axis accelerometer APOALl 7264 Endevco 10/16/95  04/16/96 I
Left foot heel Z-axis accelerometer 10102 7264 Endevco 10/16/95  04/16/96
Left foot toe Z-axis accelerometer 10074 7264 Endevco 10/16/95  04/16/96 I
Right foot X-axis accelerometer 10088 7264 Endevco 10/16/95  04/16/96 l
Right foot heel Z-axis accelerometer 10089 7264 Endevco 10/16/95  04/16/96
Right foot toe Z-axis accelerometer 10087 - 7264 Endevco 10/17/95  04/17/96 l
1
D-3 960328 | I




Dummy Instrument Calibrations, Cont’d.
Right Front Passenger Dummy #192

Serial

Number
Head X-axis accelerometer AALS2
Head X-axis accelerometer-redundant AJ8J7
Head Y-axis accelerometer Ag4J)
Head Y-axis accelerometer-redundant AJS8AG6
Head Z-axis accelerometer FH87J)
Head Z-axis accelerometer-redundant AC8W6
Chest X-axis accelerometer CT22H
Chest X-axis accelerometer-redundant A79GJ
Chest Y-axis accelerometer AC708
Chest Y-axis accelerometer-redundant AGR69
Chest Z-axis accelerometer CW59H
Chest Z-axis accelerometer-redundant DB74H
Left femur force load cell 986
Right femur force load cell 987
Neck X-axis force load cell’ 85
Neck Y-axis force load cell’ 85
Neck Z-axis force load cell’ 85
Neck Moment about X-axis load cell! 85
Neck Moment about Y-axis load cell' 85
Neck Moment about Z-axis load cell' 85
Pelvis X-axis accelerometer AJ694
Pelvis Y-axis accelerometer AJ656
Pelvis Z-axis accelerometer AJ788
Chest deflection potentiometer 87313-96
Lap belt force load cell 234
Shoulder belt force load cell 615
! Hybrid ITI use only.

D-4

Model Calibration Date
Number Manufacturer Last Due
7264 Endevco 02/26/96  08/26/96
7264 Endevco 02/27/96  08/27/96
7264 Endevco 02/26/96  08/26/96
7264 Endevco 02/27/96  08/27/96
7264 Endevco 02/26/96  08/26/96
7264 Endevco 02/27/96  08/27/96
7264 Endevco 02/26/96  08/26/96
7264 Endevco 02/27/96  08/27/96
7264 Endevco 02/26/96  08/26/96
7264 Endevco 02/27/96  08/27/96
7264 Endevco 02/26/96 08/26/96
7264 Endevco 02/27/96  08/27/96
2430 GSE 02/26/96  08/26/96
2430 GSE 02/26/96  08/26/96
1716 Denton 02/26/96  08/26/96
1716 Denton 02/26/96  08/26/96
1716 Denton 02/26/96  08/26/96
1716 Denton 02/26/96 08/26/96
1716 Denton 02/26/96  08/26/96
1716 Denton 02/26/96  08/26/96
7264 Endevco 02/26/96  08/26/96
7264 Endevco 02/26/96  08/26/96
7264 Endevco 02/26/96  08/26/96
14CB1-2981 Vemitech' 02/26/96  08/26/96
3419 Lebow 01/22/96  07/22/96
3419 Lebow 01/22/96  07/22/96
- 960328



Dummy Instrument Calibrations, Cont’d.
Right Front Passenger Dummy #192

Serial Model Calibration Date
Number  Number Manufacturer Last Due
Left upper tibia moment about
X-axis load cell 82 1583 Denton 01/16/96 07/16/96
Left upper tibia moment about '
Y-axis load cell 82 1583 Denton 01/16/96  07/16/96
Right upper tibia moment about '
X-axis load cell 83 1583 Denton 01/16/96  07/16/96
Right upper tibia moment about
Y-axis load cell ‘ 83 1583 Denton = 01/16/96  07/16/96
Left Lower tibia X-axis
force load cell 77 1584 Denton 01/16/96  07/16/96
Left Lower tibia Z-axis
force load cell 77 1584 Denton 01/16/96  07/16/96
Left Lower tibia moment about
Y-axis load cell 77 1584 Denton 01/16/96  07/16/96
Right Lower tibia X-axis _
force load celi 76 1584 Denton 01/16/96  07/16/96
Right Lower tibia Z-axis '
force load cell 76 1584 Denton 01/16/96  07/16/96
Right Lower tibia moment about
Y-axis load cell 76 1584 Denton 01/16/96  07/16/96
Left foot X-axis accelerometer 10073 7264 Endevco 10/17/95  04/17/96
Left foot heel Z-axis accelerometer 10263 7264 Endevco 10/16/95  04/16/96
Left foot toe Z-axis accelerometer 10101 7264 Endevco 10/17/95  04/17/96
Right foot X-axis accelerometer APYTA4 7264 Endevco 10/17/95  04/17/96
Right foot heel Z-axis accelerometer ~ APORS 7264 Endevco 10/17/95  04/17/96
Right foot toe Z-axis accelerometer 10076 7264 Endevco 10/16/95  04/16/96
" D-5
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Vehicle and Calibration Laboratory Instrument Calibrations

Vehicle Accelerometers
Serial Model Calibration Date
Number Number Manufacturer Last Due

Left rear seat
crossmember X-axis J10992 7264 Endevco 11/30/95 05/30/96

Left rear seat
crossmember X-axis redundant J10458 7264 Endevco 01/02/96 07/02/96
Right rear seat
crossmember X-axis AMR92 7264 Endevco 12/27/95 06/27/96
Right rear seat
crossmember X-axis redundant AGRS58 7264 Endevco 12/27/95 06/27/96
Engine top X-axis AMTA6 7264 Endevco 01/17/96 07/11/96
Engine bottom X-axis 110761 7264 Endevco 11/30/95 05/30/96
Right brake caliper X-axis AMTPS 7264 Endevco 01/24/96 07/24/96

" Left brake caliper X-axis ANBA43 7264 Endevco 01/16/96 07/16/96
Instrument panel center X-axis J11308 7264 Endevco 02/21/96 08/21/96

Calibration Laboratory Instruments
Serial Model Calibration Date
Number Number Manufacturer  Last Due
Neck bending pendulum accelerometer CB27 7232 Endevco  03/19/96  09/19/96
Neck bending rotary potentiometer NA 35435-1-102 Bournes Mfr, Specification
Neck bending linear potentiometer NA 5184-2051846003  Bournes 03/19/96  09/19/96
Thorax/Hybrid 1I femur
pendulum accelerometer CC64 7232 Endevco 03/19/96  09/19/96
Lumbar flexion force gauge NA DPPH-50 Chatillon  05/03/8%  repaired
Lumbar flexion rotation gauge CP17-0601-1 7020 Humphrey Mfr. Specification
Abdomen compression
displacement gauge 4075-175 80294-2051941504 Bournes 03/19/96 09/19/96
Abdomen compression force gauge 3443 3167 Lebow 03/19/96  09/19/96
Hybrid HI femur
pendulum accelerometer CG83 7232 Endevco 03/19/96  09/19/96
D-6 960328



Accelerometers:

Potentiometers:

Load cells:

Neck load cells:

Tibia load cells:

Sign Convention

NHTSA Data Tape Reference Guide

+X: Forward
+Y: Leftward
+Z: Upward

+Chest longitudinal deflection: Outward

+Chest lateral deflection: Leftward
+Seat belt displacement: Outward
+Seat belt extension: Elongation

+Knee slider displacement:

+Femur force:

Distance between femur and tibia increased
(in relation to a seated dummy) -

Tension

+Seat belt force: Tension

+Barrier force:

+X force:
+y force:
+Z force:
+X moment:
+Y moment:
+Z moment:

+X force:
+Y force:
+Z force:
+X moment:

+Y moment;

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
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Appendix E

Restraint System Instructions from Owner's Manual
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80188173

2. The driver’s door is open while the headlights switch
is ON.

Once locked, the rear doors cannot be opened from the
inside until the lock lever has been released. However,
both the front doors can be opened using the inside door
handle.

Automatic Door Locks

If this feature is selected your door locks will lock
automatically if the vehicle speed is above 15 mph and all
doors are closed.

%

This feature is selectable and can be turned on or off by
your authorized dealer.

ILLUMINATED ENTRY
All interior lamps will illuminate the vehicle when the
doors are unlocked using the Keyless Entry transmitter
or when a door is opened. These lamps will stay on for
about 30 seconds or until the ignition is turned to the ON
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, and airbags for the driver and right front
passenger. 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.

Please pay careful 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
possible.

960328 °



Seat Belt Warning Light
A warning chime and an indicator light will alert
é‘ you to buckle the seat belts.

In a collision, you and your passengers can suffer
much greater injuries if you are not properly buck-
led up. You can strike parts of the inside of your
vehicle or other passengers, or you can be thrown out
of the vehicle. Always be sure you and others in your
vehicle are buckled up properly.

Buckle up even though you are an excellent driver, even
on short trips. Someone on the road may be a poor driver
and cause a collision which includes you. This can
happen far away from home or on your own street.

THINGS TO KNOW BEFORE STARTING YOUR VEHICLE 15

Research has shown that seat belts save lives. And they
can reduce the seriousness of injuries in a collision. Some
of the worst injuries happen when people are thrown
from the vehicle. Seat belts provide protection against
that, and they reduce the risk of injury caused by striking
the inside of the vehicle. Everyone in a motor vehicle
needs to be buckled up all the time.

Unibelts
The seats next to the front and rear doors of your vehicle
are equipped with UNIBELTS.

Each unibelt is a combined lap/shoulder belt system.
The belt webbing retractor will lock only during very
sudden stops or impacts. This feature allows the shoul-
der part of the belt to move freely with you under normal
conditions. But in a collision, the belt will lock and
reduce the risk of you striking the inside of the vehicle or
being thrown out.
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16 THINGS TO KNOW BEFORE STARTING YOUR VEHICLE —

¢ Wearing a seat belt incorrectly is dangerous. Seat
belts are designed to go around the large bones of
your body. These are the strongest parts of your
body and can take the forces of a collision the
best. Wearing your belt in the wrong place could
make your injuries in a collision much worse. You
might suffer internal injuries, or you could even
slide out of part of the belt. Follow these instruc-
tions to wear your seat belt safely and to keep
your passengers safe, too.

» Belting two people into one seat belt can lead to
greater injury. People belted together can crash
into one another in an accident, hurting one an-
other badly. Never use a unibelt or a lap belt for
more than one person, no matter what their size.

Unibelt Operating Instructions

1. Enter the vehicle and close the door. Sit back and
adjust the seat.

2. The seat belt latch plate is above the back of your seat.
Grasp the latch plate and pull out the belt. Slide the latch
plate up the webbing as far as necessary to make the belt
go around your lap.

UE-4 | 960328




3. When the belt is long enough to fit, insert the latch
plate into the buckle until you hear a “click”.

A belt that is buckled into the wrong buckle will no
protect you properly. The lap portion couid ride too
high on your body, possibly causing internal inju-
ries. Always buckle your belt into the buckle nearest
you.

A belt that is too loose will not protect you as well. In
a sudden stop you could move too far forward,
increasing the possibility of injury. Wear your seat
belt snugly.

A belt that is worn under your arm is very danger-
ous. Your body could fall into the inside surfaces of
the vehicle in a collision, increasing head and neck
injury. And a belt worn under the arm can cause
internal injuries.

Wear the belt over your shoulder so that your stron-
gest bones will take the force in a collision.

E-5 960328




18 THINGS TO KNOW BEFORE STARTING YOUR VEHICLE A

4. Position the lap belt across your thighs, below your
abdomen. To remove slack in the lap portion, pull up a
bit on the shoulder belt. To loosen the lap belt if it is too
tight, tilt the latch plate and pull on the lap belt. A snug
belt reduces the risk of sliding under the belt in a
collision.

S R

A lap belt worn too high can increase the risk of
injury in a collision. The belt forces won’t be at the
strong hip and pelvic bones, but across your abdo-
men. Always wear the lap part of your seat belt as
low as possible and keep it snug.

5. Position the shoulder belt on your chest so that it is
comfortable and not resting on your neck. The retractor
will withdraw any slack in the belt.

A twisted belt can’t do its job as well. In a collision

it could even cut into you. Be sure the belt is straight.
If you can’t straighten a belt in your vehicle, take it
to your dealer and have it fixed.

6. To release the belt, push the red button marked PRESS
on the buckle. The belt will automatically retract to its
stowed position. If necessary, slide the latch plate down
the webbing to allow it to retract fully.

" 960328
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" R THINGS TO KNOW BEFORE STARTING YOUR VEHICLE 19

Adjustable Upper Shoulder Belt Anchorage
In the front seat and the outboard rear seating positions,
the shoulder belt can be adjusted upward or downward
to position the belt away from your neck. Push on the
release lever to release the anchorage, and then move it
up or down to the position that serves you best

As a guide, if you are shorter than average, you will
prefer a lower position, and if you are taller than average,
'you'll prefer a higher position. When you release the
“anchorage, try to move it up or down to make sure that
it is locked in position.

E-7

Seat Belts and Pregnant Women
We ‘recommend that pregnant women use seat belts
throughout their pregnancy. 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 across 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.

Rear Center Lap Belt
The rear center seating position has a lap belt only. To
fasten a lap belt, slip the latch plate into the buckle.

To lengthen the lap belt, tilt the latch plate and pull. To
remove slack, pull the loose end of the webbing. Wear the
belt snug against the hips. Sit back and erect in the seat,
then adjust the belt as tightly as is comfortable. -
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20 THINGS TO KNOW BEFORE STARTING YOUR VEHICLE N O

A lap belt worn too loose or too high is dangerous. A
belt worn too loose can allow you to slip down and
under the belt in a collision. A belt that is too high
will apply crash forces to the abdomen, not to the
stronger hip bones. In either case, the risk of internal
injuries is greater. Wear a lap belt low and snug.

A frayed or torn belt could rip apart in a collision
and leave you with no protection. Inspect the belt
system periodically, checking for cuts, frays, or loose
parts. Damaged parts must be replaced immediately.
Do not disassemble or modify the system. Seat belt
assemblies must be replaced after an accident if they
have been damaged (bent retractor, torn webbing,
etc.).

Seat Belt Extender
If a seat beit is too short, even when fully extended, your
dealer can provide you with a seat belt extender. This

E-8 960338

extender should be used only if the existing belt is not
long enough. When it is not required, remove the ex-
tender and stow it.

Using a seat belt extender when not needed can
increase the risk of injury in a collision. Only use
when the lap belt is not long enough when it is worn
low and snug, and in the recommended seating
positions. Remove and stow when not needed.

Chrysler Integrated Child Safety Seat—Optional
Operating instructions for this seat are included with the
seat. If the instructions are not with the seat or in the
Owner’s Manual Package, replacement instructions can
be obtained.

To obtain replacement instructions:
Use the order form at the end of this manual and specify
publication number 81-016-9540.

L

- -4}{’. " - -:




' I ' 22 THINGS TO KNOW BEFORE STARTING YOUR VEHICLE L ]

¢ If possible, install the restraint in the rear seat. Accord-
ing to accident statistics, children are safer when
" properly restrained in the rear seats than in the front.

e Carefully follow the instructions that come with the
restraint. If you install the restraint improperly, it may
not work when you need it.

» A rearward facing infant restraint should only be
l used in a rear seat. A rearward facing infant
restraint in the front seat may be struck by a
deploying passenger airbag which may cause se-

l vere or fatal injury to the infant.

» Improper installation can lead to failure of an
infant or child restraint. It could come loose in a
collision. The child could be badly injured or
killed. Follow the manufacturer's directions ex-
actly when installing an infant or child restraint.

I ¢ Infant and child restraints are secured in the vehicle
' seats by the lap belt or the lap part of the lap/shoulder

belt. In the rear seats, you may have trouble tightening
the belt on the child restraint because the buckle or
latch plate interferes with the belt path opening on the
restraint. Disconnect the latch plate from the buckle
and twist the short buckle-end belt several turns to
shorten it. Reassemble the latch plate to the buckle
with the release button facing out.

In the front seat, move the seat forward to reposition
the buckle against the side of the child restraint.

In the center rear seat if the belt can’t be tightened, or if
by pulling and pushing on the restraint loosens the belt,
you may need to do something more. Disconnect the
latch plate from the buckle, turn it over, and reconnect it
to the buckle. If you still can’t make the child restraint
secure, try a different seating position.

* Some child seat manufacturers recommend the use-of
a top anchorage (tether) strap in addition to the lap
belt. Your vehicle has tether strap anchorages behind
the rear seating positions for use with these child seats.
Your dealer can provide you with anchorage hardware
and installation instructions.
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An incorrectly anchored tether strap could lead to
seat failure and injury to the child. In a collision, the
seat could come loose and allow the child to crash
into the inside of the vehicle or other passengers, or
even be thrown from the vehicle. Use only the
specified anchor positions to secure a child restraint
requiring top tether strap(s).

o Buckle the child into the seat exactly as the seat
manufacturer’s directions tell you. The cinching latch
plate will keep the belt tight.

e When your infant carrier or child seat is not in use,
secure it with the seat belt or remove it from the
vehicle. Don’t leave it loose in the vehicle. In a sudden
stop or collision, it could strike occupants and injure
them.

Children Too Large For Child Seats

Children who are too large for child seats and who can sit
upright by themselves should use the available lap/
shoulder belts for best protection.

Y E-lL

e Make sure that the child is seated upright in the seat.

e The lap belt should be fastened low on the hips and as
snug as possible.

o Check belt fit periodically. A child’s squirming or
slouching can move the belt out of position.

[f the shoulder belt contacts the face or neck, move the
child closer to the middle of the vehicle. If this doesn’t
solve the problem, move the child to the center rear
seating position and use the lap belt.

Booster seats that may help overcome this problem are
also available for use with lap/shoulder belts. Before
buying a booster seat, make sure that it has a label
certifying that it meets applicable Motor Vehicle Safety
Standards. Make sure it is satisfactory for use in this
vehicle.

Driver And Right Front Passenger Supplemental
Restraint System (SRS) — AIRBAG '
This vehicle has airbags for the driver and right front
passenger as a supplement to the seat belt restraint
system. The driver’s airbag is mounted in the steering
wheel. The passenger side airbag is mounted in the




instrument panel, above the glove compartment. These
airbags inflate in higher speed impacts. They work with
the instrument panel knee bolsters and the seat belts to
provide improved protection for the driver and right
front passenger.

AIRBAG

KNEE BOLSTER J—
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¢ Relying on the airbags alone could lead to more
severe injuries. Wear your seat belt even though
you have an airbag.

« Being too close to the steering wheel or instru-
ment panel during airbag deployment could cause
serious injury. Airbags need room to inflate. Sit
back, comfortably extending your arms to reach
the steering wheel or instrument panel.

The seat belt is designed to protect you in many types of
collisions. The airbag deploys only in frontal collisions.
And it will not deploy in collisions at slow speed. But
even in collisions where the airbag does work, you need
the seat belt to keep you in the right position for the
airbag to protect you properly.
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Ignoring the AIRBAG light in your instrument panel
could mean you won’t have the airbags to protect
you in a collision. If the light does not come on, stays
on after you start the vehicle, or if it comes on as you
drive, have the airbag system checked right away.

The airbag system consists of the following:
¢ Crash Sensors

¢ Diagnostic Unit

o AIRBAG Light

* Airbag/Inflator Unit

* Unique Steering Wheel and Column

* Interconnecting Wiring

® Knee Impact Bolster

How The Airbag System Works
* Crash Sensors in the front of the vehicle and in the
Occupant compartment determine if a frontal impact is
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severe enough to require the airbag. The sensors will
not detect side, rollover, or rear impacts. Switches in
the sensors are connected to the diagnostic unit and to
the airbag/inflator unit.

The Diagnostic Unit monitors the readiness of the
electronic parts of the system whenever the ignition
switch is in the START or ON position. These include
all of the items listed above except the steering wheel
and column and the knee bolsters.

The Diagnostic Unit also turns on the AIRBAG light in
the instrument panel for 6 to 8 seconds when the
ignition is first turned on, then turns the light off. If it
detects a malfunction in any part of the system, it turns
on the light either momentarily or continuously. If the
instrument cluster detects an airbag lamp failure it

turns on the seat belt light either momentarily_or
continuously.

The Airbag/Inflator Units are located in the center of
the steering wheel for the driver and in the upper right
side of the instrument panel for the front seat passen-
ger. When the crash sensors detect an impact requiring
the airbags, they signal the inflator units. A large
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quantity of non-toxic nitrogen and/or argon gas is
generated to inflate the airbag. The steering wheel hub
trim cover and the upper right side of the instrument
panel separate and fold out of the way as the bag
inflates to their full size. The bags fully inflate in about
50-70 milliseconds. This is about half of the time it
takes to blink your eyes. The bags then quickly deflate
by venting the gas through holes and/or pores in the

airbag fabric toward the instrument panel. In this way
the bags do not interfere with your control of the
vehicle.

If A Deployment Occurs
The airbag system is designed to deploy when the impact
sensors detect a moderate-to-severe frontal collision, and
then immediately deflate.

NOTE: A frontal collision that is not severe enough to
need airbag protection will not activate the system. This
does not mean something is wrong with the airbag
system.

If you do have a collision which deploys the alrbags, any
or all of the following may occur:
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The nylon airbag material may sometimes cause abra-
sions and/or skin reddening to the occupants as the
airbag deploys and unfolds itself from the steering
wheel and the upper right side of the instrument
panel.

The abrasions are similar to friction rope burns or
those you might get sliding along a carpet or gymna-
sium floor. They are not caused by contact with
chemicals. They are not permanent and normally heal
quickly. However, if you haven't healed significantly
within a few days, or if you have any blistering, see
your doctor immediately.

As the airbags deflate you may see some smoke-like
particles. The particles are a normal by-product of the
process that generates the non-toxic gas used for
airbag inflation. These airborne particles may irritate
the skin, eyes, nose, or throat. If you have skin or-eye
irritation, rinse the area with cool water. For nose or
throat irritation, move to fresh air. If the irritation
continues, see your doctor.

If these paf‘ticles settle on your clothing, follow the
garment manufacturer’s instructions for cleaning.
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* Your vehicle may be driveable after the airbags deploy.
If so, you can tuck the deployed driver side airbag
inside the opening in the steering wheel hub trim
cover to make driving somewhat easier. You may tuck
the passenger side airbag under the trim cover in the
right side of the instrument panel.

Deployed airbags can’t protect you in another colli-
sion. Have the airbags replaced by an authorized
dealer as soon as possible.

Do not attach a snow plow, winches or any other
aftermarket equipment to the front end of your
Grand Cherokee. Change in the front end structure
may interfere with the airbag crash sensors. Your

airbags may not function properly and you could be
injured.

Maintaining Your Airbag System

* Modifications to any part of the airbag system
could cause it to fail when you need it. You could
be injured if the airbag system is not there to
protect you. Do not modify the components or
wiring, including adding any kind of badges or
stickers to the steering wheel hub trim cover or the
upper right side of the instrument panel. Do not

modify the front bumper or vehicle body struc-
ture.

* You need proper knee impact protection in a
collision. Do not mount or locate any aftermarket
equipment on or behind the knee bolsters.

* It is dangerous to try to repair any part of the
airbag system yourself. Don't try to repair the
airbag system. Be sure to tell anyone who works
on your vehicle that it has an airbag system.,
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Airbag Light

You will want to have the airbag system ready to inflate
for your protection in an impact. The airbag system is
designed to be maintenance free. If any of the following

"occurs, have an authorized dealer service the system
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promptly:

o The AIRBAG light does not come on or flickers during
the 6 to 8 seconds when the ignition switch is first
turned on.

o The light remains on or flickers after the 6 to 8 second
interval.

e The light flickers or comes on and remains on while
driving.

e The seat belt light remains on or flickers after the 6 to
8 second interval after the vehicle has been started or
comes on while driving. The seat belt light is used in

place of the airbag light when there is an airbag lamp
malfunction.
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NOTE: The above mentioned conditions may be caused
by a blown fuse. In this case the airbag system will not be
ready to inflate for your protection. Promptly check and
replace fuse number 4 in the fuse block.

NEW VEHICLE BREAK-IN RECOMMENDATIONS
Your new Jeep engine is ready for the road. To provide
the longest engine life, follow these guidelines for the
first few hundred miles (or kilometers).

¢ Check the fluid and engine oil levels regularly and be
alert for indications of overheating in any component
of the vehicle. Engines tend to use more fuel and oil
until they are broken in, so don’t expect top economy
for the first 1,200 miles (1 900 km).

s After starting a cold engine, let it warm up for 15
seconds or so before shifting into gear.

e Drive at varying speeds below 50 mph (80 km/h) for
first 100 miles (160 km) and below 55 mph (88 km/h)
for first 500 miles (800 km). Avoid driving at full
throttle or top speeds, steady speeds, or excessive
idling during this period. Avoid fast starts and quick
stops.
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