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Section 1.0

Purpose and Test Procedure
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Purpose

This 56 kph (35 mph) frontal barrer 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 ContractA 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 Land Rover
Discovery multi-purpose passenger vehicle, NHTSA Number MT0501, 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 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 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, and foot accelerometers to measure longitudinal and vertical axis
accelerations. In addition, the driver dummy’s lower legs were instrumented with upper and lower

tibia load cells to measure forces and moments.

The one-hundred-ten (110) data channels were digitally sampled and recorded at 12,500 samples
per second and processed per section IP11 of the Laboratory Indicant Test Procedure.
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The crash event was recorded by one (1) real-time panning motion picture camera and sixteen (16)
high-speed motion picture 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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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 December 6, 1995,
The test vehicle, a 1996 Land Rover Discovery multi-purpose passenger vehicle, NHTSA Number

MTO0501, was equipped with a 4.0-liter transverse engine, automatic transmission, power steering, and
power brakes. The vehicle's test weight was 2315 kg. The vehicle's impact speed was 56.3 kph. The
The driver's chest maximum resultant

vehicle sustained 846 mm of static crush during the impact.
The driver’s Head Injury Criteria (HIC) was 825.

acceleration with three (3) milliseconds minimum duration was 53.8 g. The driver’s maximum chest
deflection was 35 mm. The driver's left and right femur maximum axial forces were 5879 N and

4695 N, respectively.

The right front passenger's HIC was 379. The passenger's chest maximum resultant acceleration
with three (3) milliseconds minimum duration was 62.9 g. The passenger’s maximum chest deflection
was 46 mm. The passenger's left and right femur maximum axial forces were 4492 N and 4129 N,

respectively.

measured from the lower left comer of the windshield.

There was no penetration through the windshield.

There was loss of windshield periphery retention along the lower edge from 440 to 960 mm as
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.

2-2
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Data Acquisition Explanations

The driver’s shoulder belt extension potentiometer, SBED1, did not function during the test.

The passenger’s shoulder belt displacement potentiometer, SHBD2, recorded questionable data as

a result of the transducer’s cable being pinched during the impact.

The passenger’s lap belt force load cell, LBOF2, did not function during the test.
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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

MT0501

Frontal Load Cell Barrier
12/06/95

1633

22°C

1996/Land Rover/Discovery/multi-purpose passenger vehicle
2315 kg
OO

Primary = 56.3 kph
Secondary 56.2 kph

846 mm

979 mm

Driver #142 Passenger #192
Part 572 E Part 572 E

Left front Right front

Airbag and Airbag and
3-point unibelt 3-point unibelt

110

High-speed 16
Real-time 2

! With respect to tow track centerline.
? Speed trap measurement (£ .08 kph accuracy)
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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/Land Rover/Discovery/multi-purpose passenger vehicle

Green

SALJY1249TAS07246

MTO0501

Longitudinal

8

4.0 liters

4 speed, __manual, X automatic,
__FWD, _RWD, X 4WD
12/01/95

24

Williams Ford Sales, Inc.

9260 Montgomery Road

Cincinnati, OH 45242

Yes Automatic transmission
Yes Automatic speed control
Yes Tilting steering wheel
Yes Telescoping steering wheel
Yes Air conditioning

Yes Anti-skid brake

Yes Rear window defroster

Front and rear sunroof

Certification data from vehicle's label:

Vehicle manufactured by:

Date of manufacture:
VIN:

GVWR:

GAWR: Front:

Rear:;

Rover Group Ltd. for Land Rover
10/95

SALJY1249TA507246

2730 kg

1210 kg

1620 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:
Tire pressure with maximum
capacity vehicle load:

Front:

Rear:

Spare tire:

Type of front seats:

P235/70R16

300 kPa
300 kPa

235/70R16

Bucket

Tire & capacity data from vehicle's label:

Recommended tire size:

Recommended cold tire pressure:
Front:
Rear:

Designated seating capacity:
Front
Rear
Total
Vehicle capacity weight:
Luggage weight:

Test vehicle attitude:

235/70R16

180 kPa
248 kPa

NA
NA
NA
NA

NA

Delivered attitude: LF 811mm; RF 793 mm; LR 825mm; RR 805 mm

Pre-test attitude: LF 805mm; RF 778 mm; LR 803mm; RR 772 mm

Post-test attitude: LF 891 mm; RF 682mm; LR 799mm; RR 774 mm

2-6
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Table 2 Test Vehicle Information Cont'd

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

Right front 497
Left front 493
Total front weight 990
Total rear weight 1045
Total delivered weight 2035

Calculation of test vehicle's target test weight:

RCLW = Rated cargo and luggage weight
UDW = Unloaded delivered weight (2035 kg)
VCW' = Vehicle capacity weight (NA)

DSC = Designated seating capacity (NA)

Right rear 535 kg
Left rear 510 kg
(48.6% of total vehicle wei ght)
(51.4% of total vehicle weight)

RCLW' = VCW - 68 (DSC)=NA - 68(NA) = 136 kg

Target test weight =
Target test weight = 2035 + 136 + 152
Target test weight = 2323 kg

UDW + RCLW + (Number of Hybrid III dummies x 76 kg/dummy)

Weight of test vehicle with required dummies and 47 ke of cargo weight:

Right front 524
Left front 529
Total front weight 1053
Total rear weight 1262
Total test weight 2315

Weight of ballast secured in vehicle: 34 kg

kg
kg
kg
kg
kg

Right rear 645 kg
Left rear 617 kg
(45.5% of total vehicle weight)
(54.5% of total vehicle weight)
(0.3% under target test weight)

Components removed to meet target test weight: None

CG rearward of front wheel centerline; 1385 mm

Vehicle wheelbase: 2540 mm
1

Cargo weight for multi-purpose passenger vehicles, trucks, and buses is the vehicle’s rated

cargo and luggage weight from the vehicle’s label or 300 pounds, whichever is less.
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Test number:
NHTSA number:
Test date:

Test time:

Test type:
Impact angle:

Ambient temperature
at impact area:

Temperature in
occupant compartment:

Impact velocity:
Primary
Secondary
Specified range

Distance from vehicle to barrier;

Entering velocity trap

Exiting velocity trap

Test vehicle static crush:

Overall length of test vehicle:

Pre-test; L
Post-test: L
Total crush: L

Average crush:

598 mm

Table 3 Post-Impact Data

951206

MT0501

12/06/95

1633

Frontal load cell barrier
0°

22°C

22°C

56.3 kph
56.2
55.5to 57.1 kph

Test vehicle rebound from flat barrier:

Distance from test vehicle to barrier:

Post-test: L

Average rebound

979 mm

356 mm
51 mm

4429 mm; C 4539 mm;

3877 mm,; C 3863 mm;
552 mm; C 676 mm;
997 mm; C 988 mm;

R
R
R

R

4436 mm
3869 mm
567 mm

952 mm

951206



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 951206



X . B . %

i

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

Crush depth
measurements:

Midpoint of damage:

Classification (CDC) code:

Figure 2 Accident Investigation Division Data

for 56 kph (35 mph) Frontal Barrier Impact

MT0501
12/06/95

1996/Land Rover/Discovery/multi-purpose passenger vehicle

Special purpose - 4WD o
SALJY1249TA507246
10/95

2315 kg B

2540 mm C1 "

1793 mm
462 mm

Cl
C2
C3
C4
Cs
C6

.Length of damaged region: L.

12FDEW4

= 552
= 028

= 644
= 846
= 616
= 567

Vehicle Longitudinal Centerline

1524 mm

2-10
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Figure 3 Vehicle Accelerometer Placement
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Visible Dummy Contact Points:

Head
Chest
Abdomen
Left knee
Right knee

Door Opening:

Front

Rear

Seat Movement:

Front

Rear

Glazing Damage:

Table 5 Post-Impact Dummy/Vehicle Data

Other Notable Impact Effects:

Driver #142

Airbag/head restraint
Airbag

None

Instrument panel

Instrument panel

Left

Easy

Difficult - tools required

Seat Back Failure

None
NA

Passenger #192

Airbag/head restraint
Airbag

None

Instrument panel

Instrument panel

Right
Difficult - tools required
Difficult - tools required

Seat Shift

None
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/Land Rover/Discovery/multi-purpose passenger vehicle
Vehicle NHTSA number: MTO0501
Test date: 12/06/95
Driver Passenger
Dummy #142 Dummy #192
Maximum Accelerations:
Head X-axis 726 g -524 g
Head Y-axis 94 g -114 g
Head Z-axis 302 g 26.5 g
Head resultant 747 g 550 g
Chest X-axis -56.3 g -620 g
Chest Y-axis -6.7 g 46 g
Chest Z-axis -16.1 g -192 g
Chest resultant’ 538 g 629 g
Chest resultant time interval® .003  sec 003 sec
Head Injury Criteria (HIC) Values:
HIC? 825 379
HIC starting time 057 sec .047 sec
HIC ending time 085 sec .083 sec
Average head resultant acceleration
during HIC time interval 613 g 406 g
Maximum Chest Deflections:
Chest X-axis 35 mm 46 mm
Maximum chest deflection time 065 sec 072 sec
Maximum Compressive Femur Forces:
Left femur 5879 N 4492 N
Right femur 4695 N 4129 N
Maximum Seat Belt Forces:
Lap belt 5504 N NA* N
Shoulder belt 7765 N 5129 N
Note: All values listed must be occurring during primary impact event.
(Head accelerations listed must be during HIC time interval.)
1 0.003 Sec. Minimum duration.
? The maximum HIC time interval is 36 milliseconds.
3 See Data Acquisition Explanations
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Table 7 Hybrid ITII Data Summary

Vehicle year/make/
model/body style: 1996/Land Rover/Discovery/multi-purpose passenger vehicle
Vehicle NHTSA number: MTO0501
Test date: 12/06/95
Driver Passenger
Dummy #142 Dummy #192
3
Maximum Forces " l
Neck X-axis shear force 822 N 2153 N
Neck Y-axis shear force 242 N 169 N I
Neck Z-axis axial force 2837 N 2969 N |
Maximum Moments
Neck moment about X-axis -16 Nm -16 Nm l
Neck moment about Y-axis -70 Nm -135 Nm )
Neck moment about Z-axis’ 8 Nm -10 N'm .
Maximum Accelerations: I
Pelvis X-axis -682 g -587¢g
Pelvis Y-axis -150 g 89¢g '
Pelvis Z-axis 156 g 142 g ’
Pelvis resultant A 68.7¢g 590 g .
2-15 | 1951206 | l
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Table 7 Hybrid III Data Summary, Cont’d.

Vehicle year/make/ ,
model/body style: 1996/Land Rover/Discovery/multi-purpose passenger vehicle
Vehicle NHTSA number: MTO0501
Test date: 12/06/95

Driver Passenger

Dummy #142 Dummy #192
Left upper tibia moment about X-axis -210 N'm NA
Left upper tibia moment about Y-axis -242 Nm NA
Right upper tibia moment about X-axis -122 Nm NA
Right upper tibia moment about Y-axis -119 Nm NA
Left lower tibia X-axis force -354 N NA
Left lower tibia Z-axis force' -1024 N NA
Left lower tibia moment about Y-axis -35 Nm NA
Right lower tibia X-axis force -988 N NA
Right lower tibia Z-axis force -3103 N NA
Right lower tibia moment about Y-axis -137 Nm NA
Left foot X-axis acceleration S15¢g -1107 g
Left foot Z-axis acceleration at heel 644 g 786 g
Left foot Z-axis acceleration at toe 716 g 1873 g
Right foot X-axis acceleration -3730 g -1010 g
Right foot Z-axis acceleration at heel 3220 ¢g 1082 g
Right foot Z-axis acceleration at toe 3500 g 982¢g
Note: All values listed must be occurring during primary impact event.
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Dummy Kinematic Summary

Driver Dummy

Upon impact, the driver dummy translated forward on the seat impacting both knees into the
instrument panel. The dummy's head rotated slightly rearward with the dummy’s head and chest
impacting the airbag. The dummy was restrained by the driver’s airbag and the three-point unibelt.
The dummy rebounded rearward into the seat with the dummy’s head rotating slightly forward and
then rearward contacting the head restraint. The driver dummy came to rest in the driver’s seat,

restrained by the three-point unibelt.

Right Front Passenger Dummy

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

restrained by the three-point unibelt.

2-17 951206
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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. 2710 mm 2660 mm
Shoulder belt length as measured on Part 572 dummy. 860 mm 890 mm
Lap belt length as measured on Part 572 dummy. 800 mm 740 mm
Shoulder belt spool-off length:

As determined by film analysis NA' 81 mm

As determined mechanically 72 mm 72 mm

As determined electronically 85 mm NA? mm
Belt stretch length:

As measuréd mechanically 0 mm/m 0 mm/m
As measured electronically NA' 23 mm/m
Retractor lock-up time:

As determined by shoulder belt spool-off NA! 72 ms

I Driver’s seat belt camera malfunctioned during the test.

2 gee Data Acquisition Explanations
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Figure 4 Load Cell Barrier Configuration

38 LOAD CELLS
4 ROWS
8 COLUMNS
FRONT VIEW
FIXED BARRIER
- 83“ >
A it ddieel R ind Y ' Euintatuieny Sandiatindhetid —r e eqirT T T T TR —- -

A

38.75“ ———————————————— I ——————————— — - — - -1 ‘ _____ - — e — - — - - '

vy |-=--—- Ol | S N S [} (LY LU . ¢

LOAD CELL
BARRIER

E o CEVEL
TRACK C/L
Group 1: Al through B3
Group 2: A4 through B6
Group 3: A7 through B9
Group 4:  C1 through D3
Group 5:  C4 through D6
Group 6:  C7 through D9
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Table 9 I.oad Cell Barrier Data Summary

Positive Negative
Location direction direction
Total group 1 06 kN @ 15 ms 736 kKN @ 31.0 ms
Total group 2 05 KN @ 15 ms 2006 kKN @ 302 ms
Total group 3 08 KN @ 09 ms 9.5 kKN @ 299 ms
Total group 4 04 KN @ 09 ms 869 kN @ 327 ms
Total group 5 02 kN @ 1723 ms 380.1 kN @ 362 ms
Total group 6 04 kKN @ 1723 ms 979 kKN @ 235 ms
Total load cz;.ll force 03 kKN @ 1993 ms 791.7 kKN @ 342 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 2085 mm 1932 mm 92.7
Left side 2085 mm 1718 mm 82.4
Total 4170 mm 3650 mm 87.6

Pre-test windshield mounting material temperature: 21°C

I_ 40 mm

T

Width of Moulding
Indicated

40 mm

Front view of windshield

Loss of windshield retention lengths:
Retention was lost along the lower perimeter from 440 to 960 mm as measured across the bottom

edge from the lower left corner.

1 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:

A = 1445 mm ]
B = 315 mm I T v
C = 1615 mm E
D X

D = 710 mm ’ T

B R Lower Edge of Protected Zone
E = 39 mm (marked by tape on windshield)
F = 573 mm \—Zero Point (0,0)

- C L.

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.

(98]
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Vehicle year/make/
model/body style:

NHTSA number:
Fuel system capacity:
Usable capacity:
Test volume range:
Actual test volume:
Test fluid type:
Specific gravity:
Kinematic viscosity:

Test fluid color:

Did electric fuel pump

operate with ignition
switch "on" and the
engine not operating.

Details of fuel system:

Table 10 Fuel System Data

1996/Land Rover/Discovery/multi-purpose passenger vehicle

MT0501

89.0 liters (from owner's maniial)

88.6 liters (furnished by COTR)

81.5 liters to 83.3 liters (92-94% of usable)
82.5 liters (with entire fuel system filled)
Stoddard solvent

0.764

0.99 centistoke

Purple

No
The fuel tank was located behind the rear axle.

The fuel filler neck was located on the right side.
The fuel lines ran along the right side to the front.
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Table 11 FMVSS 301 Post-Impact Test Data

NHTSA number: MTO0501

Test date: 12/06/95

Vehicle year/make/

model/body style: 1996/Land Rover/Discovery/multi-purpose passenger vehicle

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...................cccoeuen... 0 g 28 g
2. 5-minute period after vehicle motion ceases.......................... 0 g 142 ¢
3. Next 25 minutes after S-minute period.............c....ccoeeennennn, 0 g 28 g/min
Fuel system fluid spillage location(s): None
3-5 951206
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Figure 7 FMVSS 301 Static Rollover Test Data -

NHTSA number; MT0501
Test phase

00

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 = 5 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 ¢
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

3.6 951206



Figure 7 FMVSS 301 Static Rollover Test Data, Cont'd.

Test phase

90° 180°

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 = 5 minutes, O seconds
Total = 7 minutes, O 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 Og 142 ¢
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
3-7 951206
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Fieure 7 FMVSS 301 Static Rollover Test Data, Cont'd.

" Test phase

180° 270°

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

2 minutes, O seconds

[l

Time required for machine to rotate 90°

FMVSS 301 position hold time

I

5 minutes, O seconds
Total = 7 minutes, O seconds

Next whole minute interval = 21 minutes

Fuel system fluid spillage measurements:

Test Maximum
180° to 270° rotation Results Allowable
. 1.  First five minutes from onset of rotation Og 142 g
rl 2.  Sixth minute from onset of rotation Og 28 g
w 3. Seventh minute from onset of rotation Og 28¢g
/I Fuel system fluid spillage location(s): None
| . | 3-8 951206




Figure 7 FMVSS 301 Static Rollover Test Data, Cont'd.

Test phase

270°

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 = 5 minutes, O seconds
Total = 7 minutes, O seconds
Next whole minute interval = 28 minutes

Fuel system fluid spillage measurements:

Test Maximum
270° to 360° 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 0Og 28¢g
Fuel system fluid spillage location(s). None

39 951206
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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
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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 41° NA
SWA Steering wheel angle 27° NA
SCA Steering column angle 61° NA
SA Seat back angle 19° 19°
HZ Head to roof 235 mm 235 mm
HH Head to header 450 mm 461 mm
HW " Head to windshield 523 mm 517 mm
HR Head to side header 248 mm 256 mm
NR Nose to rim 361 mm NA
NA Nose to rim angle 14° NA
CD Chest to dash 513 mm 488 mm
CS Steering wheel to chest 265 mm NA
RA Rim to abdomen 150 mm NA
KDL Left knee to dash 160 mm 114 mm
KDR Right knee to dash 129 mm 127 mm
KDA Outboard knee to dash angle 29° 31°
PA Pelvic angle 20° 23.5°
TA Tibial angle 41° 42°
KK Knee to knee 394 mm 274 mm
ST! Striker to head 649 mm 660 mm
Striker to head angle -80° -92°
SK! Striker to knee 615 mm 641 mm
Striker to knee angle 4° 10°
SH' Striker to H-point 242 mm 239 mm
Striker to H-point angle -2° 2°
SHY Striker to H-point (Y dir.) 174 mm 173 mm
HS Head to side window 300 mm 305 mm
HD H-point to door 114 mm 102 mm
AD Arm to door 60 mm 72 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

—>» (e

DUMMY 'S CENTERLINE
N D ojed-

1Dl

|
€« ) —]

MALE BLADE

BUCKLE ASSEMBLY

INBOARD ANCHORAGE

FLOORPAN —/ ,

A

RING

BELT LOAD CELL

A

SHOULDER BELT PORTION

LAP BELT PORTION

3 MM THICK

ALUMINUM PLATE

RETRACTOR

REEL

OUTBOARD ANCHORAGE

Driver Passenger

A - Top surface of aluminum plate to belt upper edge 367 mm 349 mm
B - Top surface of aluminum plate to belt lower edge 238 mm 270 mm
C - Dummy centerline to outer edge of belt

at chest flesh top 136 mm 136 mm
D - Dummy centerline to inner edge of belt

at chest flesh top 74 mm 78 mm
Lap belt tension 18 N 18 N
Shoulder belt tension 18 N 18 N
Position of adjustable belt anchorage one down one down

44

from uppermost  from uppermost

951206

o



P N

~ Figure 10 Camera Positions
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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: Land Rover/Discovery

Test Number: 951206

No. Type of measurement Pre-test Post-test Diff.
X1 Total length of vehicle at centerling 4539 mm 3863 mm 676 mm
X2 Rear surface of vehicle to front of engine block 3909 mm 3492 mm 417 mm
X3 Rear surface of vehicle to firewall 3373 mm 3088 mm 285 mm
X4 Rear surface of vehicle to

upper leading edge of right door 2990 mm 2987 mm 3 mm
X5 Rear surface of vehicle to

upper leading edge of left door 2997 mm 2952 mm 45 mm
X6 Rear surface of vehicle to

lower leading edge of right door 3000 mm 2954 mm 46 mm
X7 Rear surface of vehicle to

lower leading edge of left door 3010 mm 2962 mm 48 mm
X8 Rear surface of vehicle to

upper trailing edge of right door 2032 mm 2030 mm 2 mm
X9 Rear surface of vehicle to

upper trailing edge of left door 2035 mm 2011 mm 24 mm
X10 Rear surface of vehicle to

lower trailing edge of right door 2040 mm 1992 mm 48 mm
X11 Rear surface of vehicle to

lower trailing edge of left door 2050 mm 2002 mm 48 mm
X12 Rear surface of vehicle to

bottom of "A" post on right side 2969 mm 2951 mm 18 mm
X13 Rear surface of vehicle to

bottom of "A" post on left side 2975 mm 2948 mm 27 mm
X14 Rear surface of vehicle to firewall - right side 3347 mm 3196 mm 151 mm
X15 Rear surface of vehicle to firewall - left side 3323 mm 3259 mm 64 mm
X16 Rear surface of vehicle to steering wheel center 2593 mm 2600 mm -7 mm
X17 Center of steering column to "A" post 309 mm 285 mm 24 mm
X18 Center of steering column to headliner 435 mm 322 mm 113 ‘mm
X19 Rear surface of vehicle to right side of front bumper 4436 mm 3869 mm 567 mm
X20 Rear surface of vehicle to left side of front bumper 4429 mm 3877 mm 552 mm
X21 Length of engine block 500 mm 500 mm 0 mm

4-10 951206
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Figure 13 Static Footwell Deformation

(Driver’s Side)
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A

Measurement

Pre-Test

Post-Test

Difference

A

840 mm

760 mm

80 mm

680 mm

610 mm

70 mm

480 mm

450 mm

30 mm

520 mm

500 mm

20 mm

1060 mm

1060 mm

0 mm

T ool o w

1100 mm

1060 mm

40 mm
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Figure 14 Static Footwell Deformation

(Passenger’s Side)
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Measurement Pre-Test Post-Test Difference
A 750 mm 720 mm 30 mm
660 mm 580 mm 80 mm
C 500 mm 480 mm 20 mm
D 520 mm 500 mm 20 mm
E 1060 mm 1150 mm -90 mm
H 1100 mm 1020 mm -20 mm
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Figure 15 Static Passenger Compartment Intrusion

a h——fK——t —N—
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S || centerline |

/ P —
MEASUREMENTS
FROM C-PILLAR
f t

BELT ANCHORAGE
Measurement Pre-Test Post-Test Difference
1 520 mm 420 mm 100 mm
J 680 mm 825 mm -145 mm
K 750 mm 780 mm -30 mm
L 480 mm 520 mm -40 mm
M 720 mm 730 mm -10 mm
N 800 mm 830 mm -30 mm
0] 800 mm 870 mm -70 mm
P 710 mm 750 mm -40 mm
Q - 720 mm 740 mm -20 mm
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Figure 16 Underbody Floorboard Deformation

DRIVERS SIDE

PASSENGERS SIDE

N . N /
Measurement Pre-Test Post-Test Difference
A NA NA NA
B NA NA TNA
C NA NA NA
D NA NA NA
E NA NA NA
F NA NA NA
G NA NA NA
H NA NA NA
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Figure A-1. Pre-Test Front View
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Figure A-3. Pre-Test Left Side View
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Figure A-4, Post-Test Left Side View
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Figure A-5. Pre-Test Rear View
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Figure A-6. Post-Test Rear View

=7

A




nu "~ mrm
= ' POIRICDINT ~ -

>
=
>
L
4=
ol
=
&b
2
7
w
7
£
55
<
5
2




8
-
1
=
¥
e
5
(24
b7
L¥]
e
@
o
(=¥
0..u,
<
|
H




Figure A-9, Post-Test Right Front Three-Quarter View
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Figure A-10. Pre-Test Left Rear Three-Quarter View
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Figure A-11. Post-Test Left Rear Three-Quarter View
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Figure A-12. Pre-Test Windshield View
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Figure A-14. Pre-Test Engine Compartment View
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Figure A-15. Post-Test Engine Compartment View
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Figure A-16. Pre-Test Fuel Filler Cap View
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Figure A-17. Post-Test Fuel Filler Cap View
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Figure A-18. Pre-Test Fuel Filler Neck View
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Figure A-19. Post-Test Fuel Filler Neck View
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Figure A-23. Post-Test Rear Underbody View
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Figure A-24. Pre-Test Driver Dummy Position View
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Figure A-26. Pre-Test Passenger Dummy Position View
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Figure A-27. Post-Test Passenger Dummy Position View

l f|
!
I I
N
|
II |
|
|
I |
I |
I |
|
|

A-28 951206




sk | L
951 20 Bl

Figure A-28. Pre-Test Driver Dummy & Vehicle Interior - View 1
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Figure A-29. Post-Test Driver Dummy & Vehicle Interior - View 1
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Figure A-30. Pre-Test Driver Dummy & Vehicle Interior - View 2
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Figure A-31. Post-Test Driver Dummy & Vehicle Interior - View 2
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Figure A-32. Pre-Test Passenger Dummy & Vehicle Interior - View 1
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Figure A-33. Post-Test Passenger Dummy & Vehicle Interior - View 1
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Figure A-34. Pre-Test Passenger Dummy & Vehicle Interior - View 2
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Figure A-35. Post-Test Passenger Dummy & Vehicle Interior - View 2
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Figure A-36. Post-Test Driver Dummy Head Contact -~ View 1
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Figure A-37. Post-Test Driver Dummy Head Contact - View 2
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Figure A-38. Post-Test Driver Dummy Knee Contact - View 1
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Figure A-41. Post-Test Passenger Dummy Head Contact - View 2
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Figure A-42. Post-Test Passenger Dummy Knee Contact - View 1
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Figure A-44. Pre-Test Ballast Location View
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Figure A-45. Pre-Test Vehicle Certification and Recommended Tire Pressure Label View
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Appendix B

Data Plots
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Pre-test Certification Data

Driver Dummy S/N: 142
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TRANSPORTATION RESEARCH CENTER INC.
HYBRID III EXTERNAL DIMENSIONS

SN 142 HUMANOID 04-DEC-95
TRC INC.  TEST NO: 142C30ED1 S72E SN142 EXT.DIMENSION CAL30
T TEST PARAHETER  (DIMEN.)| SPECIFICATION | TEST RESULTS|
|LOCATION FOR CHEST CIRCUNFERENCE (AA)| 429 - 434 MM | 432, MM |
|LOCATION FOR WAIST CIRCUMFERENCE (BB)| 226 - 231 MM | 220, MM |
|CHEST CIRCUMFERENCE  (Y) | 970 -1001 Mt | 986. My |
[VAIST CIRCUNFERENCE  (2) | 836 - 866 MM | 848. MM |
|CHEST DEPTH  (0) | 213 - 220 ¢ | 221. MM |
|H-POINT HEIGHT ~  (C) | 84- 8o MM | 84 m |
|H-POINT FROM SEATBACK (D) | 135 - 140 MM | 137. WM |
|SKULL CAP T BACKLINE  (H) | 41- 46 MM |  43. M0 |
|TOTAL SITTING HEIGHT  (A) | 879 - 889 M | 879. MM |
|THIGH CLEARANCE  (F) | 140 - 155 M | 145. MM |
|BUTTOCK KNEE LENGTH  (K) | 579 - 605 KM | 6o02. MM |
|BUTTOCK POPLITEAL LENGTH  (N) | 452 - 478 MM | 470. MM |
|POPLITEAL HEIGRT (L) | 420 - 455 MM | 445. WM |
|KNEE PIVOT HEIGHT (M) | 485 - 500 MM | 4gs. MM |
|FoOT LENGTH () | 252 - 267 MM | 257. WK |
|FooT BREADTH (W) | ol-1o7me |  97. 1M |
|SHOULDER PIVOT FROM BACKLINE  (E) | 84 - 94 MM |  9l. MK |
|SHOULDER BREADTH (V) | 422 - 437 MK | 429, mn |
|SHOULDER PIVOT HEIGRT ~ (B) | 506 - 521 MM | 5So8. M |
|ELBOW REST HEIGRT  (J) | 191 - 21184 | 203. WX |
|SHOULDER-ELBOV LENGTH  (I) | 330 - 345 WM |  345. mx |
|BACK OF ELBOY TO WRIST PIVOT  (G) | 290 - 305 MM | 292. WM |
DUMHY MEETS SPEGIFICATIONS, o,
TECHNICIAN ¢ S :\MZ: RUN NUMBER: 011096.1459
c-3 951206




TRANSPORTATION RESEARCH CENTER INC.

HEAD DROP TEST

HYBRID III 05-DEC-95
TRC INC. TEST NO: 142C30HD2 572E SN142 HEAD DROP CAL 30
|
TEST PARAMETER | SPECIFICATION TEST RESULTS
|
TEMPERATURE | 18.9-25.6 DEG. C 20.6 DEG. C
|
RELATIVE HUMIDITY | 10 - 70 % 34.0 %
I
PEAK RESULTANT ACCELERATION 225 - 275 G | 258.10 G
I
PEAK LATERAL ACCELERATION 15 G MAX | -5.60 G
I
IS ACCELERATION CURVE |
UNIMODAL? - YES | YES

TEST MEETS SPECIFICATIONS

TECHNICIAng:zég;h44é:;£dﬂ4ﬁéfi2: RUN NUMBER: 120595.1107;2

B . < RN . A . - B B B - i i
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TRANSPORTATION RESEARCH CENTER INC.

NECK FLEXION TEST - 6 CHANNEL TRANSDUCER

HYBRID III 05-DEC-95
TRC INC. TEST NO: 142C30NF1 572E SN142 NECK FLEXION CAL30
| TEST PARAMETER | SPECIFICATION | TEST RESULTS |
TEMPERATURE 20.6-22.2 DEG. C 20.6 DEG. C
RELATIVE HUMIDITY 10 - 70 % 34.0 %
IMPACT VELOCITY 6.89 - 7.13 M/S 7.12 M/S
| 10 ¥S | 22.50 - 27.50 G | 23.19 G |
PENDULUM  —--=e-s=mmme;e-—ceecceeecm— o —com—mmmmmmm e m e
| 20 S | 17.60 - 22.60 G | 22.19 G |
DECELERATION  =--m-em;e=-cmecccccccmcmmmmmmem—mecee——————ooomos
| 30 ¥S | 12.50 - 18.50 G | 18.10 G |
MAX PENDULUM G 29 G MAX 23.92 G
MAX PENDULUM G ABOVE 30 NS 29 G MAX 18.03 G
DECELERATION-TIME CURVE
DECAY TIME T0 5 G 34 - 42 MS 38.72 MS
D PLANE | MAX | 64 - 78 DEG. |  74.93 DEG. |
ROTATION | TIME | 57 - 64MS | 60.16 MS |
MOMENT ABOUT | MAX | 88.2 - 108.5 NM | 98.87 NM |
OCCIPITAL  me=mm=memem=e—mmm—ecec—mmmmcmmmmmmmmc e —eee— oo
CONDYLE | TIME | 47 - 58 MS | 52.32 MS |
ROTATION ANGLE-TIME CURVE | | |
DECAY TIME TO ZERO | 113 - 128 ¥S | 116.72 MS |
POSITIVE MOMENT-TIME CURVE | | |
DECAY TIME TO ZERO | 97 - 107 MS | 104.00 MS |

- - = > A - . s - D > W > T - v - = ™ e o " S A8 M0 = o e A e a0 W D -

TEST MEETS SPECIEICATIONS
TECHNICIAN . - RUN NUMBER: 120595.1317;4
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TRANSPORTATION RESEARCH CENTER INC.
NECK EXTENSION TEST - 6 CHANNEL TRANSDUCER
HYBRID III 06-DEC-95

TRC INC. TEST NO: 142C30NEl 572E SN142 NECK EXT. CAL30
| TEST PARAMETER | SPECIFICATION | TEST RESULTS |
TEMPERATURE 20.6 - 22.2 DEG. C| 21.7 DEG. C
RELATIVE HUMIDITY 10 - 70 % 22.0 %
IMPACT VELOCITY 5.95 - 6.19 M/S 6.19 M/S
| 10 MS | 17.20 - 21.20G | 18.27 G |
§:3031)1.) 10 - (S
| 20 S | 14.00 - 19.00 G | 17.09 G |
DECELERATION = =—-mmmmmmmmmmm e oo e
| 30 S | 11.00 - 16.00 G | 14.23 G |
MAX PENDULUM G 22 G MAX 19.08 G
MAX PENDULUM G ABOVE 30 MS 22 G HAX 14.20 G
DECELERATION-TIME CURVE
DECAY TIME TO 5 G 38 - 46 MS 43.36 HS
D PLANE | HAX | 81 - 106 DEG. | 97.44 DEG. |
ROTATION | TIME | 72 - 82 HS |  75.52 MS l
MOMENT ABOUT | MIN | -80.0/-52.9 NM | -76.22 NM |
OCCIPITAL  =me==-e;cemccccccccceeeecccmce—ccccecccc e e e ——————
CONDYLE | TIME | 65 - 79 MS |  70.80 MS |
ROTATION ANGLE-TIME CURVE | [ |
DECAY TIME TO ZERO | 147 - 174 S | 152.72 MS |
NEGATIVE MOMENT-TIME CURVE | | |
DECAY TIME TO ZERO | 120 - 148 ¥S | 137.28 MS |

TEST HEETS SPECIFICATIONS

TECHNICIAN _%, /(__Mé RUN NUMBER: 120695.0850;2

Cc-17 951206
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TRANSPORTATION RESEARCH CENTER INC.

THORAX IMPACT TEST

HYBRID III 06-DEC-95
TRC INC. TEST NO: 142C30TH1 572E SN142 H.S.THORAX CAL30
HIGH SPEED TEST

TEST PARAMETER SPECIFICATION TEST RESULTS l
TEMPERATURE 20.6-22.2 DEG. C 21.2 DEG. C '
"""""""""""""""""""""""""""""""""""""
RELATIVE HUMIDITY 10 - 70 % 22.0 % I
PENDULUM VELOCITY 6.59 - 6.83 /S |  6.62 M/S ”
MAXINUM DEFLECTION 63.5 - 72.6 MM 71.6 MM !
MAXIMOM RESISTIVE FORCE 5159 - 5894 N 5698. N ‘l‘
INTERNAL HYSTERESIS 69% - 85% 72.2% ‘

TEST MEETS SPECIFICATIONS

TECHNICIAN f),é,. /({,;(réé [ RUN NUMBER: 011096.1320;8

o
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TRANSPORTATION RESEARCH CENTER INC.

RIGHT KNEE IMPACT TEST

HYBRID III 05-DEC-95
TRC INC. TEST NO: 142C30RK2 572E SN142 RIGHT KNEE CAL 30
| TEST PARAMETER | SPECIFICATION | TEST RESULTS |
TEMPERATURE 18.9-25.6 DEG. C 20.6 DEG. C
RELATIVE HUMIDITY 10 - 70 % 34.0 %
PROBE VELOCITY 2.07 - 2.13 M/8 2.12 M/S
| I
PEAK KNEE IMPACT FORCE 4715 - 5782 N 4858.3 N
5.0 KG PENDULUM
TEST MEETS SPECIFICATIONS
/
TECHNICIAN z ‘ RUN NUMBER: 120595.1102;1

C-30 951206
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TRANSPORTATION RESEARCH CENTER INC.
LEFT KNEE IMPACT TEST

HYBRID III 05-DEC-95

TRC INC. TEST NO: 142C30LK1 572E SN142 LEFT KNEE CAL 30
| TEST PARAMETER | SPECIFICATION | TEST RESULTS |
TEMPERATURE 18.9-25.6 DEG. C 20.6 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 5353.3 N

5.0 KG PENDULUM

- . W A S e e - . G 0 - G - G - o o -

TEST MEETS SPECIFICATIONS

TECHNICIAN %—: M——‘w RUN NUMBER: 120595.0851;1
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‘ Pre-test Certification Data

Passenger Dummy S/N: 192

C-36 ' 951206



TRANSPORTATION RESEARCH CENTER INC.
HYBRID III EXTERNAL DIMENSIONS

SN 192 ALDERSON 04-DEC-95
TRC INC. TEST NO: 192C29ED1 572E SN192 EXT.DIHENSION CAL29
1 TEST PARAMETER  (DIMEN.)| SPECIFICATION | TEST RESULTS|
| LOCATION FOR CHEST CIRCUMFERENCE (AA)| 429 - 434 MM | 432. M4 |
|LOCATION FOR VAIST CIRCUMFERENCE (BB)| 226 - 231 MM | 229. MM |
|CHEST CIRCUMFERENCE  (Y) | 970 -1001 WM | 980. MM |
|WAIST CIRCUMFERENCE ~ (2) | 836 - 866 MM | 851. WM |
|cHEST DEPTH  (0) | 213 - 229 m¥ | 218. MM |
|H-POINT HETGRT  (C) | 84- 89 MM | 84 WM |
|H-POINT FROM SEATBACK (D) | 135 - 140 M | 135. WM |
|SKULL CAP T0 BACKLINE . (H) | 41 - 46 MM |  43. WM |
|TOTAL SITTING HEIGHT (A) | 879 - 889 MM | 889. WM |
|THIGH CLEARANCE  (F) | 140 - 155 WM | 150. WM |
|BUTTOCK KNEE LENGTH  (K) | 579 - 605 M | 597. M |
|BUTTOCK POPLITEAL LENGTH  (N) | 452 - 478 MM |  470. MM |
|POPLITEAL HEIGHT (L) | 429 - 455 MM |  447. MM |
|KNEE PIVOT HETGHT () | 485 - 500 MM | 493. WM |
|FoOT LENGTH  (P) | 252- 267 MM | 259. MM |
|FoOT BREADTH (%) | ol - 107 W | 102. My |
|SHOULDER PIVOT FRON BACKLINE  (E) | 84 - 94 MM |  S4. MM |
|SHOULDER BREADTH (V) | 422 - 437 MM | 429. WM |
|SHOULDER PIVOT HEIGHT  (B) | 506 - 521 MM | 5l6. MM |
|ELBOV REST HEIGRT  (J) | 191 - 211 WM | 211 WM |
|SHOULDER-ELBOW LENGTH (1) | 330 - 345 M | 345. M |
|BACK OF ELBOV TO WRIST PIVOT  (G) | 290 - 305 MM | 290. hx |

DUMMY MEETS Iﬁ?EION
TECHNICIAN y RUN NUMBER: 011096.1504

c-37 951206



TRANSPORTATION RESEARCH CENTER INC.

HEAD DROP TEST

HYBRID III 04-DEC-95

TRC INC. TEST NO: 192C29HD1 572E SN192 HEAD DROP CAL 29
TEST PARAMETER SPECIFICATION TEST RESULTS
TEMPERATURE 18.9-25.6 DEG. C 21.1 DEG. C

RELATIVE HUMIDITY 10 - 70 % 34.0 %

|

PEAK RESULTANT ACCELERATION 225 - 275 G 258.55 G |

l

PEAK LATERAL ACCELERATION 15 G MAX -7.51 G |

I

IS ACCELERATION CURVE |

UNIMODAL? YES . YES |

- o > . . — - - - = - - - . == - = = e W= = = v T - G e s eeem e m e e

TEST MEETS SPECIFICATIONS

TECHNICIAN__4;;%2;2_¥é&2=;¢L4L£é:Ci RUN NUMBER: 120495.1351;1

Cc-38 951206
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TRANSPORTATION RESEARCH CENTER INC.

NECK FLEXION TEST - 6 CHANNEL TRANSDUCER

HYBRID III 05-DEC-95
TRC INC. TEST NO: 192C29NF1 572E SN192 NECK FLEXION CAL29
| TEST PARAMETER | SPECIFICATION | TEST RESULTS |
TEMPERATURE 20.6-22.2 DEG. C 20.6 DEG. C
RELATIVE HUMIDITY 10 - 70 % 34.0 %
IMPACT VELOCITY 6.89 - 7.13 M/S 6.93 M/S
| 10 ¥S | 22.50 - 27.50 G | 24.01 G |
PENDULUM =~ oo oo oo oo e e
| 20 ¥S | 17.60 - 22.60 G | 22.06 G |
DECELERATION = == oo oo o o e e
| 30 S | 12.50 - 18.50 G | 18.18 G |
|
|MAX PENDULUM G 29 G MAX 25.07 G
MAX PENDULUM G ABOVE 30 MS 29 G MAX 18.13 G
DECELERATION-TIME CURVE
DECAY TIME TO 5 G 34 - 42 MS 36.88 MS
D PLANE | MAX | 64 - 78 DEG. | 77.35 DEG. |
ROTATION | TIME | 57 - 64 MS |  60.80 MS |
MOMENT ABOUT | MAX | 88.2 - 108.5 NM | 98.46 NM [
OCCIPITAL  =mceccmmmcmeccmccccccccccccccccccmcmecmmmcmm e
CONDYLE | TIME | 47 - 58 MS |  51.20 MS |
ROTATION ANGLE-TIME CURVE | | ' |
DECAY TIME TO ZERO | 113 - 128 MS | 121.12 MS |
POSITIVE MOMENT-TIKE CURVE | | |
DECAY TIME TO ZERO | 97 - 107 MS | 101.76 MS |

TEST MEETS SPECIFICATIONS

TECHNICIAN [Efézg_ ,/%:;éaéfféZ-lt RUN NUMBER: 120595.1043;3

C-43 : 951206
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TRANSPORTATION RESEARCH CENTER INC.
NECK EXTENSION TEST - 6 CHANNEL TRANSDUCER

HYBRID III 05-DEC-95
TRC INC. TEST NO: 192C29NE1 572E SN192 NECK EXT. CAL29
| TEST PARAMETER | SPECIFICATION | TEST RESULTS |
TEMPERATURE 20.6 - 22.2 DEG. C| 20.6 DEG. C
I
RELATIVE HUMIDITY 10 -70% | 34.0 %
IMPACT VELOCITY 5.95 - 6.19 H/S |  6.00 M/S
| 10 S | 17.20 - 21.20 G | 18.88 G |
12304111 1 S RSP
| 20 S | 14.00 - 15.00 G | 17.33 G |
DECELERATION =~ —mo oo oo oo oo oo oo
| 30 S | 11.00 - 16.00 G | 15.15 G |
MAX PENDULUM G 22 G MAX 19.18 G
MAX PENDULUM G ABOVE 30 MS 22 G MAX 15.13 G
DECELERATION-TIME CURVE
DECAY TIME T0 5 G 38 - 46 MS 40.48 MS
D PLANE | MAX | 81 - 106 DEG. | 101.44 DEG |
ROTATION | TIME | 72 -8 HS | 78.16 MS |
MOMENT ABOUT | KIN | -80.0/-52.9 NM | -75.16 NM l
OCCIPITAL ~ ——mmmmm oo oo oo e oo oo oo
CONDYLE | TIME | 65 - 79 MS | 72.32 MS |
ROTATION ANGLE-TIME CURVE | | |
DECAY TINE TO ZERO | 147 - 174 MS | 162.80 MS |
NEGATIVE MOMENT-TIME CURVE | | |
DECAY TIME TO ZERO | 120 - 148 S | 139.92 MS |

TEST MEETS SPECIFICATIONS

TECHNICIAN i} /l?:.QEQJZZfiZi RUN NUMBER: 120595.1109;1

Cc-51 951206
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TRANSPORTATION RESEARCH CENTER INC.

THORAX IMPACT TEST

TRC INC. TEST NO: 192C29TH2

HYBRID III

06-DEC-95

572E SN192 H.S.THORAX CAL29

———— - 4 S A = An = . - ——— - - A . . P T = - - - P A8 - S R D WD W Wn WP Ym 4w - Gy % v . e e e

TEST PARAMETER SPECIFICATION TEST RESULTS
TEMPERATURE 20.6-22.2 DEG. C 21.7 DEG. C
RELATIVE HUMIDITY 10 - 70 % 22.0 %

PENDULUM VELOCITY 6.59 - 6.83 M/S | 6.65 M/S
MAXIMUM DEFLECTION 63.5 - 72.6 MM 65.5 MM
MAXIMUM RESISTIVE FORCE 5159 - 5894 N 5887. N
INTERNAL HYSTERESIS 69% - 85% 75.0%
TEST MEETS SPECIFICATIONS
TECHNICIAN Z RUN NUMBER: 120695.1103;2
C-59 951206
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TRANSPORTATION RESEARCH CENTER INC.

RIGHT KNEE IMPACT TEST

TEST MEETS SPECIFICATIONS

HYBRID III 05-DEC-95
TRC INC. TEST NO: 192C29RK1 S72E SN192 RIGHT KNEE CAL 29
| TEST PARAMETER | SPECIFICATION | TEST RESULTS |
l
TEMPERATURE 18.9-25.6 DEG. C 20.6 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 5564.2 N
5.0 KG PENDULUM |

TECHNICIAN ‘ :éyé é!:déz‘il RUN NUMBER: 120595.0908;1

C-64
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TRANSPORTATION RESEARCH CENTER INC.

LEFT KNEE IMPACT TEST

HYBRID III 05-DEC-95
TRC INC. TEST NO: 192C29LK2 572E SN192 LEFT KNEE CAL 29
| TEST PARAMETER | SPECIFICATION | TEST RESULTS |
|
TEMPERATURE 18.9-25.6 DEG. C 20.6 DEG. C
RELATIVE HUMIDITY 10 - 70 % 34.0 %
PROBE VELOCITY 2.07 - 2.13 M/S 2.12 M/S
PEAK KNEE IMPACT FORCE 4715 - 5782 N 4953.9 N
5.0 KG PENDULUM

TEST MEETS SPECIFICATIONS

TECHNICIAN -

C-67

RUN NUMBER: 120595.1113;1

951206
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Appendix D

Miscellaneous Test Information
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Dummy Instrument Calibrations

Driver Dummy #142
Serial Model Calibration Date
Number Number  Manufacturer Last Due
Head X-axis accelerometer A74]7 7264 Endevco 09/01/95 03/01/96
Head X-axis accelerometer-redundant ACS8LS 7264 Endevco 09/01/95  03/01/96
Head Y-axis accelerometer ACCR7 7264 Endevco 09/01/95 03/01/96
Head Y-axis accelerometer-redundant AC872 7264 Endevco 09/01/95 03/01/96
Head Z-axis accelerometer ACCJ1 7264 Endevco 09/01/95 03/01/96
Head Z-axis accelerometer-redundant A68JJ 7264 Endevco 09/01/95 03/01/96
Chest X-axis accelerometer AC721 7264 Endevco 09/01/95 03/01/96
Chest X-axis accelerometer-redundant A65JJ 7264 Endevco 09/01/95 03/01/96
Chest Y-axis accelerometer CY47H 7264 Endevco 09/01/95 03/01/96
Chest Y-axis accelerometer-redundant FH14]J 7264 Endevco 09/01/95 03/01/96
Chest Z-axis accelerometer AAL44 7264 Endevco 05/01/95 03/01/96
Chest Z-axis accelerometer-redundant  AC745 7264 Endevco 09/01/95 03/01/96
Left femur force load cell 903 2430 GSE 09/01/95 03/01/96
Right femur force load cell 904 2430 GSE 09/01/95  03/01/96
Neck X-axis force load cell' 280 1716 Denton 09/01/95 03/01/96
Neck Y-axis force load cell! 280 1716 Denton 09/01/95  03/01/96
Neck Z-axis force load cell! 280 1716 Denton 09/01/95 03/01/96
Neck Moment about X-axis load cell! 280 1716 Denton 09/01/95 03/01/96
Neck Moment about Y-axis load cell' 280 1716 Denton 09/01/95  03/01/96
Neck Moment about Z-axis load cell! 280 1716 Denton 09/01/95 03/01/96
Pelvis X-axis accelerometer CY63H 7264 Endevco 09/01/95 03/01/96
Pelvis Y-axis accelerometer AMWAS9 7264 Endevco 09/01/95 03/01/96
Pelvis Z-axis accelerometer ANASS 7264 Endevco 09/01/95 03/01/96
Chest deflection potentiometer* 142 14CB1-2981 Vernitech 09/01/95  03/01/96
Lap belt force load cell 236 3419 Lebow 07/14/95  01/14/96
Shoulder belt force load cell 616 3419 Lebow 07/14/95 01/14/96
! Hybrid IIT use only.
D-2 951206
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Dummy Instrument Calibrations

Driver Dummy #142
Serial Model Calibration Date
Number Number _ Manufacturer Last Due
Left upper tibia moment about
X-axis load cell 46 1583 Denton 10/03/95  04/03/96
Left upper tibia moment about
Y-axis load cell 46 1583 Denton 10/03/95  04/03/96
Right upper tibia moment about
X-axis load cell 35 1583 Denton 10/03/95 04/03/96
Right upper tibia moment about
Y-axis load cell 35 1583 Denton 10/03/95  04/03/96
Left Lower tibia X-axis
force load cell 42 1584 Denton 10/03/95  04/03/96
Left Lower tibia Z-axis

" force load cell 42 1584 Denton 10/03/95  04/03/96
Left Lower tibia moment about
Y-axis load cell 42 1584 Denton 10/03/95 04/03/96
Right Lower tibia X-axis
force load cell 39 1584 Denton 10/03/95  04/03/96

| Right Lower tibia Z-axis
force load cell 39 1584 Denton 10/03/95  04/03/96
Right Lower tibia moment about
Y-axis load cell 39 1584 Denton 10/03/95 04/03/96
Left foot X-axis accelerometer APOAI1 7264 Endevco 10/16/95  04/16/96
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
Right foot X-axis accelerometer 10088 7264 Endevco 10/16/95  04/16/96
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
D-3 951206



Dummy Instrument Calibrations

Right Front Passenger Dummy #192

Serial Model Calibration Date
Number _ Number Manufacturer Last Due
Head X-axis accelerometer AALS2 7264 Endevco 08/30/95 03/01/96
Head X-axis accelerometer-redundant AJ8J7 7264 Endevco 08/30/95 03/01/96
Head Y-axis accelerometer A84JJ 7264 Endevco 08/30/95 03/01/96
Head Y-axis accelerometer-redundant AJ8A6 7264 Endevco 08/30/95 03/01/96
Head Z-axis accelerometer FH87J 7264 Endevco 08/30/95 03/01/96
Head Z-axis accelerometer-redundant AC8W6 7264 Endevco 08/30/95 03/01/96
Chest X-axis accelerometer CT22H 7264 Endevco 08/30/95 03/01/96
Chest X-axis accelerometer-redundant A79GJ 7264 Endevco 08/30/95 03/01/96
Chest Y-axis accelerometer AC708 7264 Endevco 08/30/95 03/01/96
Chest Y-axis accelerometer-redundant AGR69 7264 Endevco 08/30/95 03/01/96
Chest Z-axis accelerometer CW5%H 7264 Endevco 08/30/95 03/01/96
Chest Z-axis accelerometer-redundant DB74H 7264 Endevco 08/30/95 03/01/96
Left femur force load cell 986 2430 GSE 08/30/95 03/01/96
Right femur force load cell 987 2430 GSE 08/30/95  03/01/96
Neck X-axis force load cell’ 85 1716 Denton 08/30/95  03/01/96
Neck Y-axis force load cell! 85 1716 Denton 08/30/95 03/01/96
Neck Z-axis force load cell’ 85 1716 Denton 08/30/95  03/01/96
Neck Moment about X-axis load cell! 85 1716 Denton 08/30/95 03/01/96
Neck Moment about Y-axis load cell! 85 1716 Denton 08/30/95 03/01/96
Neck Moment about Z-axis load cell' 85 1716 Denton 08/30/95  03/01/96
Pelvis X-axis accelerometer AJ694 7264 Endevco 08/30/95 03/01/96
Pelvis Y-axis accelerometer AJ656 7264 Endevco 08/30/95 03/01/96
Pelvis Z-axis accelerometer AJ738 7264 Endevco 08/30/95 03/01/96
Chest deflection potentiometer 87313-96 14CB1-2981 Vernitech 08/30/95  03/01/96
Lap belt force load cell 234 3419 Lebow 07/14/95  01/14/96
Shoulder belt force load cell 612 3419 Lebow 07/14/95 01/14/96
! Hybrid III use only.
D-4 951206

3 = A

R .



Dummy Instrument Calibrations, Cont’d.

Right Front Passenger Dummy #192

Serial Model Calibration Date

Number  Number Manufacturer Last Due
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 APYT4 7264 Endevco 10/17/95  04/17/96
Right foot heel Z-axis accelerometer =~ APORR 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 951206



Vehicle and Calibration Laboratory Instrument Calibrations

Vehicle Accelerometers

Serial Model Calibration Date
Number Number Manufacturer Last Due
Left rear seat
crossmember X-axis 10233 7264 Endevco 10/31/95 04/31/96
Left rear seat
crossmember X-axis redundant CLS5H 7264 Endevco 09/20/95 03/20/96
Right rear seat
crossmember X-axis 10081 7264 Endevco 10/17/95 04/17/96
Right rear seat
crossmember X-axis redundant DASSH 7264 Endevco 11/02/95 05/02/96
Engine top X-axis FG17] 7264 Endevco 11/20/95 05/20/96
Engine bottom X-axis DwW12J 7264 Endevco 11/10/95 05/10/96
Right brake caliper X-axis FH457T 7264 Endevco 11/20/95 05/20/96
Left brake caliper X-axis AJ7A3 7264 Endevco 12/04/95 06/04/96
Instrument panel center X-axis AGR75 7264 Endevco 12/04/95 06/04/96
Calibration Laboratory Instruments
Serial Model Calibration Date
Number Number Manufacturer  Last Due

Neck bending pendulum accelerometer CB27 7232 Endevco 09/19/95  03/19/96
Neck bending rotary potentiometer NA 35435-1-102 Bournes Mir. Specification
Neck bending linear potentiometer NA 5184-2051846003  Bournes 09/19/95  03/19/96
Thorax/Hybrid II fermur
pendulum accelerometer CCs4 7232 Endevco 09/19/95  03/19/96
Lumbar flexion force gauge NA DPPH-50 Chatillon  05/03/89  repaired
Lumbar flexion rotation gauge CP17-0601-1 7020 Humphrey Mfr. Specification
Abdomen compression
displacement gauge 4075-175 80294-2051941504 Bournes 09/19/95  03/19/96
Abdomen compression force gauge 3443 3167 Lebow 09/19/95 03/19/96
Hybrid III femur
pendulum accelerometer CG83 7232 Endeveo  09/19/95  03/19/96

D-6 951206
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Accelerometers:

Potentiometers:

Load cells:

Neck load cells:

Tibia load cells:

Sign Convention
NHTSA Data Tape Reference Guide

+X: Forward
+Y: Lefitward
+Z: Upward

+Chest longitudinal deflection: Outward

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

+Knee slider displacement:

(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

D-7

Distance between femur and tibia increased
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Frequency Response Classes

Typical Test Measurements

Vehicle Structural Accelerations for use in:
Total vehicle comparison
Collision simulation input
Component analysis
Integration for velocity or displacement

Barrier Face Forces

Belt Restraint System Loads

Anthropomorphic Test Device
Head accelerations (linear and angular)
Neck
-Forces

Moments
Thorax
Spine accelerations
Rib accelerations
Sternum accelerations
Deflections
Lumbar
Forces
Moments
Pelvis
Accelerations
Forces
Moments
Femur/Knee/Tibia/Ankle
Forces
Moments
Displacements

Sled Accelerations

Steering Column Loads

Head form Accelerations

SAE J211 OCT88

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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Seat belts

SEAT BELT SAFETY

Seat belts are life saving equipment. In a
collision unrestrained passeagers can be
thrown around inside the vehicle or
possibly thrown out of the vehicle,
resuiting in greater injury to themselves
and lo ather occupanls. Don't lake
chances!

o DO make sure ALL occupants are
securely strapped in at all times - even
for the shortest jaurneys.

o ALWAYS adjust seat bells to eliminate
any slack in the webbing, and to
ensure that the diagonal belt passes
across the shoulder withovt slipping off
or pressing on the neck and fit the lap
strap as low an the hips as possible
(never across the abdomen). An
improperly worn seat belt can resuit in
serious injury or death. '

e ALWAYS check to be certain the seat
belt is not twisted or obstructed in any
way that couvld impede smooth
operation.

* DO have seat bells checked if the
vehicle is involved in an accident.

o ALWAYS ensure that any adjuslable
seat back is never reclined more than
15 degrees when the vehicle is in
motion. Seat beits are anly effective
when they are properly positioned on
the body. A reclined seat could allow a
passenger to siip under either the
shouider or lap bell.

24

DO NOT fit more than one person info a
belt.

o DO NOT allow foreign matter
(particufarly sugary food and drink
particles to enter the seat belt jocks -
such subsfances can render the locks
inoperative.

NOTE: Pregnant women should ask a doctor

for advice about the safest way (o wear seat
belts.
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Seat belts

At all limes, occupants should wear a seat
belt for their protection in the event of a
colfision or sudden stop.

In some circumstances, perhaps due to the
vehicle being on a slope, ihe automatic
mechanism may engage, preventing the
initial extension of a belt. This is not a
fault - ease the belt free and use it

Fastening the inertia reel belts
Draw the belt over the shoulder and across
the chest, and then insert the metal tongue
plate into the lock nearest the wearer - a
‘CLICK’ indicates that the belt is securely
locked,

Seat bells are designed to bear upon the
bony structure of the hody (pelvis, chest
and shoulders) and can only be womn
safely with the seats in a normal upright
position.

E-3
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Upper anchorage adjustment (tront seats)
The height of the seat belt upper anchorage
can be adjusted for comfort AND safety. Pull
the button out to raise or lower. For safety,
the seat belt should always be worn with the
webbing crossing the shoulder midway
between the neck and the edge of the
shoulder.

Ensure that the anchorage is correctly
focated in ane of the height positions
before driving.

951206
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Seat belts

Lap belts
The rear central and inward facing seating
positions are fitted with lap belts only. To
adjust, pull the slider along the belt and feed
the webbing through the buckle until the belt
is comfortably tight. Fit the belt low on the
hips, never on the abdomen.

Infant and child restraints
All infant and child restraint systems are
designed to be secured in vehicle seats by
means of a lap belt or the lap belt portion of
a lap/shoulder beft.

When installing and using any infant or child
restraint system always follow the
instructions provided by the manufacturer
concerning the instatlation and use. The
locking clip provided by the child seat
manufacturer must be used for proper
installation of the child seat. Failure to
properly secure the child restraint system in
the vehicle can endanger the child in a
collision or a sudden stop and cause injury to
other passengers.

Locking mechanism
Vehicles manufactured after September 1,
1995 as required by federal law will have the
following seat belt feature.

26
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The seat belts fitted to the front passengers
seat and the two outer rear seats, have a
special locking mechanism to aid in securing
child restraint systems. The mechanism is
used to secure a child restraint as follows:

1. Attach the seat belt to the child restraint in
accordance with the manufacturer's
instructions.

2. Insert the metal tongue of the seat belt
into the lock ensuring that it engages with
a 'click’.

3. Pull on the shoulder section of the belt
until it is fully extended.

4. Allow the belt to retract. A "clicking’ sound
will confirm that the mechanism has
engaged.

5. Remove all slack from the mechanism, by
puling upwards on the shoulder belt,
immediately above the child restraint.

6. Ensure that the child restraint is held
securely in place; it not, unlatch the belt
and repeat steps 1 to 6.

The centre rear seating position is fitted with a
lap belt which can be manually tightened to
secure the infant or child restraint system.
QOlder children should use the lap/shoulder
belt fitted to the outer seating positions.

Never leave a child unattended in your
vehicle.
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Seat belts

Infants and small children too smafl for
seat belts shauld be resirained in a child
salety seat or restraint system appropriate
to their age andfor size, and which is
approved for use in your vehicle. Always
ensure that the manufacturers fitting
instructions are followed exactly.

* DO NOT allew a baby or infant to be
carried on the lap. The force of a crash
can increase effective body weight by
as much as 30 times, making it
impossible to hold on to the child.

® DO NOT use a child seat that "hooks’
over a seat back, it is not secure!

o Accident stalistics show thai chiidren
are safer when properly restrained in
the rear seating positions than in ihe
front. Wherever passible ensure that
children travel in the rear of the
vehicle. However, if it is necessary for
a child to travel in the front, set the
seal fully rearwards and use an
approved FORWARD FACING child seat
- DO NOT INSTALL REARWARD FACING
CHILD SEATS IN ANY FRONT
PASSENGER SEAT POSITION.

Caring for seat belts
Regularly inspect the belt webbing for signs
of wear, paying particular attention to the
fixing points and adjusters. Always replace a
seat belt that has withstood the strain of an
impact or shows signs of fraying.

DO NOT bleach or dye the webhing. Clean the
webbing using warm water and non-detergent
soap only - allow to dry naturally and DO NOT
retract the belt until completely dry.

Testing inertia reel belts
From time to time, carry out the following
tests:

1. With the seat belt fastened, give the
webbing near the buckle a quick upward
pull. The buckle must remain securely
locked.

2. With the seat belt fastened, sit back in the
seat and ensure any stack has been
rewound. Then, move the upper body
sharply forward from the hips - the safety
mechanism must lock automatically and
prevent any further unreeling of the beit.

3. With the seat belt unfastened, unreel the
webbing to the limit of its travel. Check
that unreeling is free from snatches and
snags.

27
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SRS/Airbag

The airbag supplementary restraint system (SRS} provides additional

&‘ protection for the driver and front seat passenger, in the event of a
A collision resulting in severe frontal impact on the vehicle.

Always remember; the SRS/airbags are a supplementary restraint system providing
ADDITIONAL protection in certain types of frantal impact collision only - they do NOT
replace the need to wear a seat belt. For maximum safety protection in all crash situations,

seat belts must be worn!

How the SRS/airbag works
The airbag supplementary restraint system
{SRS), includes twin airbag modules {shown

in illustration) for both the driver and the front

seat passenger.
In the event of a collision involving a frontal

impact, the airbag diagnostic contro! unit and

crash sensors monitor the speed of
deceleration caused by the impact, to
determine whether the SRS/airbag should be
activated.

If there is sufficient deceleration, the system
causes each airbag to inflate. Inflation is
instantaneous and accompanied by a loud
noise. Also evident are traces of smoke and
powder, which do not indicate a malfunction
of the airbag.

After inflation, an airbag will immediately
deflate, thereby ensuring that the driver's
visibility is not impaired.

NOTE: Not all frontal colfisions will activate
the system, This does not indicate that there
is a fauit with the SRS/airbag system.

Fallowing inflation, some SRS/airbag
componenls are hot - DO NOT touch until
they have cooled.

151
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SRS/Airbag

Even with SRS/airbag equipment fitted, Both Iront seating positions are equipped
seat belts must ALWAYS be worn because: with knee baisters to provide knee
* An airbag will only inflale in certain protection in the event of an impact. DO
types of frontal collisions. NO NOT madify the knee.buls!ers, or MOU{H
protection is afforded against the any afier market equipment on or behind
effects of side or rear impacts, rolf them.
aver accideals, or minor frontal
impacls.

* Inflation and deflation take piace
instantaneously and will not provide

prolection against the effects of The airbag madule inflates with
secondary impacts that can accur considerabile speed and force. For your
during muitiple vehicle collisions. salely:

* NEVER attach accessory items lo an

airhag module cover, or place items of
CHILD SEATS hand luggage or any ebjects on the top
of a modufe cover; these could
interfere with the infiation of the
airbag, or if the airbag infiates, be
propelled inside the vehicle causing
injury to the occupants.

Accident statisties show that children are
safer when properly resirained in the rear
sealing positions than in the front. If 2

forward facing child seat, suitable for the * DO NOT aflow accupanls to abstruct the

size of the chitd is available and it is operation of the airbag modules by

necessary for a child to iravel in the front, placing their feet, knees or any part of

set the seat fully rearwards and use an their person In contact with, or in tlose

approved FORWARD FACING child seal, DO proximity to, an airbag module while

NOT INSTALL REARWARD FACING CHILD the vedicle is in mation.

SEATS IN ANY FRONT PASSENGER SEAT ® Activation of an airbag creales dust,

POSITION - the infiating airbag could causing possible breathing difficulties

impact with the seal, causing injury to the for asthma suifers or other people with \
child. respiratory problems. If an airbag is ‘

activated, any accupant who suffers -
from breathing difficulties shovid:
either leave the vehicle as quickly as
possible, or obtain fresh air by fully
opening the windows or doors.

29
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SRS/Airbag

SRS/airbag warning light
Whenever the starter switch is turned to
position 'II', the diagnostic contral unit
monitors the readiness of the system’s
electrical circuits. The elements of the system
being monitored include;

¢ (rash sensors

* SRS warning light

s Rotary coupler

® Airbag modules

* Airbag diagnostic control unit
* Airbag wiring harness

A warning fight mounted on the instrument
panel will alert you to any malfunction of the
SRS/airbag. The system should always be
checked by a dealer if:

® The warning light fails to illuminate when
the starter switch is turned to position 'Il'.

® The warning light fails to extinguish within
approximately eight seconds after the
starter switch is tumed to position ‘I\".

® The warning light illuminates and/er

flashes while the vehicle is being driven.

Service information
Certain components of the SRS/airbag must
be replaced by a Land Rover dealer aiter 10
years from the date of manufacture (shown
on the certification plate on the rear face of
the left hand front door).

ALWAYS contact your dealer if:
® an airbag inflates.

o the front of the vehicle is damaged, even i
the airbag has not inflated.

* any part of an SRS/airbag module cover
(the steering wheel centre pad or the
passenger side fascia panel) shows signs
of cracking or damage.

DO NOT attempt to service, repair,
replace, ar modify any part of the
SRS/airbag; tampering could cause
inadverient activalian of the system,
resulting in personal injury.
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- SRS/Airbag

The components that make up the
SRS$/airbag are sensitive to electrical or
physical inlerference, either of which could
easily damage the system and cause
inadverient operation or a2 malfunction of
the airbag module. ALWAYS seek the
assistance of a Land Rover dealer io carry
out any of the following:

* Remaval or repair of any wiring or
companent in the vicinity of any of the
SRS/airbag components (yellow wiring
hamess), including; the steering wheel,
steering column, instrument and fascia
panels.

* [nstailation of electronic equipment
such as a mobile telephone, two-way
radio or audio system.

* Modification to the front of the vehicle,
including the bumper and chassis.

o Altachment of accessories o the front
of the vehicle, such as a winch or
brush bar.

o Scrapping a vehicle with an uninflated
airbag. Uniaflated airbags are
potentially dangerous and must he
salely deployed before a vehicle is
scrapped.

e See your Land Rover Dealer or Centre
for advice on safe depfoyment of
SRS/airbags.
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