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Section 1.0

Purpose and Test Procedure
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Purpose

This FMVSS 208 compliance sled test is part of the Federal Motor Vehicle Safety Standard
(FMVSS) 208 compliance test program conducted for the National Highway Traffic Safety
Administration (NHTSA) by the Transportation Research Center Inc. (TRC) under Contract No.
DTNH22-93-D-01089. The purpose of this test was to determine if the subject vehicle, a 1998
Chevrolet Lumina 4-door sedan, NHTSA No. CW0109, meets the performance requirements of
FMVSS 208, “Occupant Crash Protection,” in the impact simulation sled test mode.
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Test Procedure

This test was conducted in accordance with NHTSA's Office of Vehicle Safety Compliance
(OVSC) Laboratory Test Procedure No. TP-208S-00, dated June 17, 1997. Data was obtained
relative to FMVSS 208, “Occupant Crash Protection,” performance.

The test vehicle was instrumented with six (6) accelerometers to measure longitudinal axis

accelerations.

The test vehicle contained two (2) Part 572 E 50th percentile adult male anthropomorphic test
devices (dummies). The dummies were positioned in the front outboard designated seating positions
according to the dummy placement procedure specified in Appendix B of the Laboratory Test

Procedure. The dummies were not restrained by seat belts.

Both dummies were instrumented with head and chest accelerometers to measure longitudinal,
lateral, and vertical accelerations; chest deflection potentiometers; left and right femur load cells to
measure axial forces; and upper neck load cells to measure longitudinal, lateral, and vertical forces and

moments.

The forty (40) data channels were digitally sampled at 12,500 samples per second and processed
per Sections 11.7 through 11.9 of the Laboratory Test Procedure.

The crash event was recorded by one (1) real-time motion picture camera and six (6) high-speed
motion picture cameras. The pre-test and post-test conditions were recorded by one (1) real-time

motion picture camera.

The vehicle and occupant data are summarized in Section 2.0. The FMVSS 208 data are
presented in Section 3.0. The vehicle, occupant, and camera measurements are presented in Section
4.0. Appendix A contains the still photographic prints. Appendix B contains the dummy and vehicle
data plots. Appendix C contains the manufacturer’s vehicle information.
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Section 2.0

FMVSS 208 Compliance Sled Test Summary
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Test Results Summary
This FMVSS 208 compliance sled test was conducted at TRC on October 28, 1997.

The test vehicle, a 1998 Chevrolet Lumina 4-door sedan, NHTSA No. CW0109, appeared to
comply with the performance requirements of FMVSS 208 in the impact simulation sled test mode.
The Head Injury Criteria (HIC) calculations were less than 1000, the chest resultant accelerations did
not exceed 60 g's, the chest deflections did not exceed 3.0 inches, and the compressive forces
transmitted through the upper legs did not exceed 2,250 pounds as measured by Part 572 E dummies
seated in the front outboard designated seating positions. The neck flexion moment about the occipital
condyle did not exceed 190 N'm, the neck extension moment about the occipital condyle did not
exceed 57 N'm, the neck tension did not exceed 3300 N, the neck compression did not exceed 4000 N,
and the neck fore and aft shear force did not exceed 3100 N as measured by the Part 572 E dummies.

The vehicle's seat belts met the applicable lap belt lockability requirements.

The test vehicle was equipped with airbags at the driver and passenger seating positions. The
Hybrid IIT dummies were not restrained by seat belts. The sled carriage was accelerated to 17.4 g with
an integrated velocity change of 29.0 mph. The airbags were triggered at 20.2 milliseconds after 0.5 g
acceleration was measured by the firing circuit. Following subsequent digital data processing and
filtering the acceleration signal to Channel Class 60, the airbag event trigger signal was 17.3 ms after

the 0.5 g acceleration level was indicated.

The driver's HIC was 89. The driver's chest maximum resultant acceleration with three (3)
milliseconds minimum duration was 42.3 g. The driver’s chest deflection was 1.4 inches. The driver's
left and right femur maximum compressive forces were 1247 pounds and 1114 pounds, respectively.
The driver’s maximum neck moments about the occipital condyle were 12.4 N'm extension and
399 Nm flexion. The driver’s maximum neck forces were 1071 N axial tension, 85 N axial

compression and 553 N fore and aft shear.

22 9710288



Test Results Summary, Cont’d

The right front passenger's HIC was 109. The right front passenger's chest maximum resultant
acceleration with three (3) milliseconds minimum duration was 31.4 g. The passenger’s chest
deflection was 0.5 inch. The right front passenger's left and right femur maximum compressive forces
were 1109 pounds and 922 pounds, respectively. The passenger’s maximum neck moments were
11.7 N'm extension and 57.6 N'm flexion. The passenger’s maximum neck forces were 371 N tension,

469 N compression and 1024 N fore and aft shear.
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Data Acquisition Explanations

The test dummies were stationed in the Dummy Calibration Laboratory until 3:30 p.m., 10/28/97.
The dummies were transported to the sled room test area. It was discovered that the thermo-graph
was inoperable and had not recorded the temperature prior to that time. Temperature recording
sensors were attached to the head, spine box, neck, and knee of each dummy at the test site. All
channels were within the 69° ~72° specification with the exception of the passenger knee. Pre-test
photographs were taken underneath the overhead lights. At 5:45 p.m. the spine box of the driver
dummy exceeded 72.5°. At 6:30 p.m. a number of temperature sensors exceeded 72.5° F for a short
time. Fans were placed at each front occupant window opening of the test vehicle to cool the
dummies. At 7:30 p.m. the passenger spine box temperature lowered to 72.5° F. At 8:14 p.m. the
driver spine box temperature lowered to 72.5° F and the COTR gave permission to conduct the sled

test.
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NHTSA number:
Test type:

Test date:

Test time:

Ambient temperature

at impact area:

Vehicle year/make/
model/body style:

Vehicle test weight:

Sled carraige:

Integrated velocity from the integration of the entire sled acceleration:
Measured velocity from the light trap device attached to the sled:

Acceleration:

Time from T-0 (-0.5 g) to 0.0 g::
Acceleration corridor achieved:

Number of cameras:
Real-time:
High-speed:

Dummies:
Type:
Location:
Restraint:
Number of data channels:
Front seat data:
Seat track failure:

Seat back failure:

Visible dummy contact points:

Head:
Chest:
Abdomen:
Left knee:
Right knee:

Table 1 Sled Test Summary

Cwo0109

FMVSS 208 Compliance Sled Test

10/28/97
8:33 pm

72°F

1998/Chevrolet/Lumina/4-door sedan

3750 Ib

1

6

Driver #229
Part S72E
Left front
Airbag

15

No apparent failure

No apparent failure

Airbag, sun visor
Airbag

Steering wheel rim
Instrument panel

Instrument panel

2-5

29.0 mph
29.7 mph
174 g
124.1 msec
Yes

Passenger #230
Part 572 E
Right front
Airbag

15

Airbag, sun visor
Airbag
Airbag
Instrument panel

Instrument panel

971028S



Table 2 Test Vehicle Information

H

1

Vehicle year/make/
model/body style: 1998/Chevrolet/Lumina/4-door sedan
Color: Dark Jade Green Metalic
VIN: 2G1WLS2M6W9105406 _z
NHTSA number: CWwWo0109
Engine data:
Placement: Transverse/Lateral ,.
Cylinders: 6 “‘
Displacement: 3.1 liters
Transmission data: _4 speed, ___manual, X automatic, _X overdrive }
Final drive: _X fwd, __rwd, ___4wd '
Date vehicle received: 09/12/97
Odometer reading: 36
Dealer's name Dave Kehl Chevrolet, Inc.
and address: 45 East Sandusky St.
Mechanicsburg, OH 43044
Accessories:
Power steering Yes Automatic transmission Yes .
Power brakes Yes Automatic speed control Yes }
Power seats No Tilting steering wheel Yes -
Power windows No Telescoping steering wheel No ]
Tinted glass Yes Air conditioning Yes |
Radio Yes Anti-skid brake No }
Clock Yes Rear window defroster Yes
Power door locks Yes Other: ‘ None 1
Certification data from vehicle's label:
Vehicle manufactured by: General Motors of Canada, Ltd. J
Date of manufacture: 07/97 5
VIN: 2G1WL52M6W9105406 -J
GVWR: 4427 b
GAWR: Front: 2443 b
Rear: 1984 b ‘
i
2-6 9710288
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Table 2 Test Vehicle Information, Cont'd.

Size of tires on vehicle:
Spare tire:

Type of front seats:

P205/70R15

Space Saver

Cloth Split Bench 60/40

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:

- P205/70R15

30 psi

30 psi

3
3
6

1058 Ib

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

Right front

Left front

Total front weight
Total rear weight

Total delivered weight

1058
1069
2127
1196
3323

Ib
Ib
Ib
Ib
Ib

Right rear 584 Ib
Left rear 612 b
(64% of total vehicle weight)
(36% of total vehicle weight)

2.7 971028S



Table 2 Test Vehicle Information, Cont'd.

Calculation of test vehicle's target test weight:

RCLW' = Rated Cargo and Luggage Weight
UDW = Unloaded Delivered Weight (3323 Ib)
VCW' = Vehicle Capacity Weight (1058)
DSC* = Designated Seating Capacity (6)

~ RCLW! = VCW - 150 (DSC) = 1058 - 150 (6) = 158 Ib

Target test weight

I

Target test weight

3323 + 158 +334

UDW + RCLW' + (Number of Hybrid III dummies x 167 Ib

per dummy)
= 38151b

Weight of test vehicle with required dummies and 150 Ib of cargo weight:

Right front 1127
Left front 1133
Total front weight 2260
Total rear weight 1490
Total test weight 3750

Weight of ballast secured in vehicle: None

Ib
Ib
Ib
Ib
Ib

Right rear 746 b
Left rear 744 b
(60.3% of total vehicle weight)
(39.7% of total vehicle weight)
(65 Ibs. under target test weight)

Components removed to meet target test weight: none

1 From vehicle’s tire load label.

2-8
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Test Vehicle Attitude:

Table 2 Test. Vehicle Information, Cont'd,

As delivered door sill angle: 0.7°

As tested door sill angle: 0.6°

Fully loaded door sill angle: 0.5°

Vehicle Wheelbase:

Seat Data:
Front seats:
Seat track settings:

Seat back settings:

Fuel System Data:

107.0in

Manual 60/40 cloth bench seats.
12 open notches in front of locking mechanism (mid for both seats).
Locate 3 inches up from seat back pivot and cut fabric adjacent to seat

back frame. The seat back frames were set to 26°.

Fuel system capacity from owner’s manual: 16.6 gallons

Useable capacity figure furnished by COTR: 16.6 gallons

Steering Column Adjustments

The steering wheel hub was set to the geometric center of its full range of driving positions.

There were 5 positions available. With the top position as no. 1, the steering wheel hub was set 2

notches down to position no. 3.

5710288
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Table 3 Post-Impact Data

Test number: 9710288

NHTSA number: CW0105

Test date: 10/28/97

Test time: 8:33 pm

Test type: FMVSS 208 Compliance Sled Test
Impact angle: 0°

Ambient temperature

at impact area. 70° F

Temperature in
occupant compartment: 72°F

Impact velocity:

Integrated velocity from the integration of the entire sled acceleration:

Measured velocity from the light trap device attached to the sled:
Specified integrated velocity range:

Sled carriage acceleration:
Acceleration:
Specified acceleration range:
Sled carriage acceleration duration:
Time from T-0 (-0.5 g)t0 0.0 g:

Specified acceleration duration:

The sled acceleration corridor was achieved.

2-10

29.0 mph
29.7 mph
28 to 30 mph

174g
16.0g-182¢

124.1 msec
120.0 - 130.0 msec.

9710288



Figure 1 Vehicle Accelerometer Placement

Side View
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Section 3.0

FMVSS 208 Data
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Table 5 Dummy Injury Criteria
Maximum Acceleration

Chest

62 ¢g
41g

73 g
104 g

Maximum Fore
and Aft Shear Force

Head
X Y 4 R X
Driver 68.0 g -73 g 169 g 699 g 434 ¢
Passenger 253 g 84 g 183 g 286 g 319 ¢
Maximum Femur Compressive Force
Left Femur Right Femur
Driver 1247 1bf 1114 1bf
Passenger 1109 Ibf 922 1bf
Head Injury Criteria’
HIC Time t; Time t,
Driver 89 79.3 ms 1153 ms
Passenger 109 86.8 ms 122.8 ms
Chest Maximum Resultant Acceleration®
Acceleration Time t; Time t,
Driver 423 ¢g 87.3 ms 90.3 ms
Passenger 314 ¢ 97.5 ms 100.6 ms
Maximum Chest Deflection
Driver 14in
Passenger 05in
Neck Injury Criteria
Flexion Extension Axial Tension  Axial Compression
Moment Moment Force Force
Driver 399 Nm 124 N'm 1071 N 85N
Passenger 57.6 Nm 117 N.m 371N 469N

As defined in FMVSS No. 208
¥ Defined as equal to or exceeding 0.003 sec. duration

3-2

553N
1024 N
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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’s head and chest
were restrained by the airbag. The dummy’s head and upper torso rotated forward. The dummy’s
lower torso rebounded into the seat back. The dummy’s head contacted the sun visor upon rebound.
The driver dummy came to rest seated in the driver's seat with its upper torso leaning forward into the

airbag.

Right Front Passenger Dummy

Upon impact, the 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’s head and chest
were restrained by the airbag. The dummy’s head and upper torso rotated forward. The dummy’s
lower torso rebounded into the seat back. The dummy’s head contacted the sun visor upon rebound.

The passenger dummy came to rest seated in the driver's seat. The upper torso was leaning forward.

3-3 0710288



Table 6 FMVSS 208 Lap Belt Lockability

Qutboard Designated Seating Positions (S7.1.1.5

NHTSA number: CW0109

Vehicle model year/make/model/body style: 1998/Chevrolet/Lumina/4-door sedan

Date of lap belt lockability check:

11/24/97

Technician performing check: Macy

GVWR: 44271b

Lap Belt Lockability (§7.1.1.5);

Test seat position:

Right Front Seating Position:

Full rear

The lap belt portion of the seat belt consists of a locking device that does not have to be attached

by the vehicle user to the seat belt webbing, retractor, or any other part of the vehicle.

The lap belt portion of the seat belt consists of a locking device that does not require inverting,

twisting or deforming of the belt webbing.

Seat belt locking feature:

Seat belt lock deactivation:

Maximum lap belt length:

Lap belt length at 10 Ib preload:
Force application angle:

Lap belt length at 50 Ib load:
Force application angle / rate:

Difference 2 inches or less?:

As instructed on pages 1-60 and 1-61 of the Owner’s manual.
“Pull the shoulder belt all the way out of the retractor to set
the lock.”

As instructed on pages 1-61 of the owner’s manual.
“Unbuckle the vehicle’s safety belt and let it go back all the
way.”

51.5 inches between point A and point B

28.2 inches between point A and point B

10°

28.6 inches between point A and point B

10° /20 Ib/sec

Yes

The difference in length of the lap belt webbing from points A and B from the fully extended

position to the 50 Ib. load position exceeded 3 inches.

3-4 : 9710288



Table 6 FMVSS 208 Lap Belt Lockability, Cont’d.
Outboard Designated Seating Positions (S7.1.1.5)

NHTSA number: CW0109

Vehicle model year/make/model/body style: 1998/Chevrolet/Lumina/4-door sedan

Date of lap belt lockability check:

11/24/97

Technician performing check: Macy

GVWR: 4427 Db

Lap Belt Lockability

Test seat position:

Right Rear Seating Position:

Fixed

The lap belt portion of the seat belt consists of a locking device that does not have to be attached

by the vehicle user to the seat belt webbing, retractor, or any other part of the vehicle.

The lap belt portion of the seat belt consists of a locking device that does not require inverting,

twisting or deforming of the belt webbing.

Seat belt locking feature:

Seat belt lock deactivation:

Maximum lap belt length:

Lap belt length at 10 Ib preload:
Force application angle:

Lap belt length at 50 1b load:
Force application angle / rate:

Difference 2 inches or less?:

As instructed on pages 1-60 and 1-61 of the Owner’s manual.
“Pull the shouldef belt all the way out of the retractor to set
the lock.”

As instructed on pages 1-61 of the owner’s manual.
“Unbuckle the vehicle’s safety belt and let it go back all the way.”
56.8 inches between point A and point B

36.9 inches between point A and point B

10°

37.3 inches between point A and point B

10° /20 Ib/sec

Yes

The difference in length of the lap belt webbing from points A and B from the fully extended

position to the 50 Ib. load position exceeded 3 inches.
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Table 6 FMVSS 208 Lap Belt Lockability, Cont’d.

Outboard Designated Seating Positions (S7.1.1.5)

NHTSA number: CW0109

Vehicle model year/make/model/body style: 1998/Chevrolet/Lumina/4-door sedan

Date of lap belt lockability check:

11/24/97

Technician performing check: Macy

GVWR: 44271b

Lap Belt Lockability (§7.1.1.5):

Test seat position:

Left Rear Seating Position:

Fixed

The lap belt portion of the seat belt consists of a locking device that does not have to be attached

by the vehicle user to the seat belt webbing, retractor, or any other part of the vehicle.

The lap belt portion of the seat belt consists of a locking device that does not require inverting,

twisting or deforming of the belt webbing.

Seat belt locking feature:

Seat belt lock deactivation:

Maximum lap belt length:

Lap belt length at 10 Ib preload:
Force application angle:

Lap belt length at 50 1b load:
Force application angle / rate:

Difference 2 inches or less?;

As inétructed on pages 1-60 and 1-61 of the Owner’s manual.
“Pull the shoulder belt all the way out of the retractor to set
the lock.”

As instructed on pages 1-61 of the owner’s manual.
“Unbuckle the vehicle’s safety belt and let it go back all the way.”
57.5 inches between point A and point B

26.6 inches between point A and point B

10°

27.6 inches between point A and point B

10° /20 Ib/sec

Yes

The difference in length of the lap belt webbing from points A and B from the fully extended

position to the 50 Ib. load position exceeded 3 inches.
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Table 7 FMVSS 208 Equipment Data

FMVSS 208 Seat Belt Warning System Data

With an occupant in the driver's position and the seat belt in stowed position and ignition
switch placed in the "start/on" position, the duration of the reminder light is continuous. The

audible warning signal operates for S s.

With an occupant in the driver's position and the seat belt in use and the ignition switch placed
in the "start/on" position the duration of audible warning signal is 0 s and reminder light
operationis 7 s.

NOTE: the audible warning should not operate.

The visual seat belt warning is the symbol from Table 2 of FMVSS 101.

FMVSS 208 Labeling and Drivers Manual Information

The vehicle did not have a label describing manufacturer’s maintenance or replacement

schedule for crash-deployed occupant protection system.

Appropriate instructions concerning maintenance and/or replacement of the air bag system

was located in the vehicle owner’s manual on page 1-25.

A description of the functional operation of the system is provided in the owner’s manual on

pages 1-24 and 1-25.
An owner's manual was provided.
The owner's manual contained appropriate information concerning maintenance and/or

replacement and a description of the functional operation of the systems on pages 1-21, 1-22,

and 1-23.
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Table 7 FMVSS 208 Equipment Data, Cont’d

FMVSS 208 Readiness Indicator Data

The vehicle contained a crash-deployed occupant protection system which was not totally
mechanical. The readiness indicator was a light located on the lower left corner of the
instrument cluster.

The readiness indicator was clearly visible to the driver.

A list of the elements in the occupant restraint system, being monitored by the readiness

indicator was provided in the owner's manual on page 2-52.

FMVSS 208 Rear Qutboard Seating Position Seat Belts

All rear outboard seating positions have type 2 seat belts.
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Table 7 FMVSS 208 Equipment Data, Cont'd.
Air Bag Labels

1. FMVSS 208 Air Bag Maintenance Label and Owner’s Manual Instructions:

1.1

The manufacturer’s recommended regular airbag maintenance is that the system

does not require regular maintenance.

2. The Vehicle:

2.1

22

23

Does not provide an automatic means to ensure that the air bag does not deploy
when a child seat or child with a total mass of 30 kg or less is present on the front
outboard passenger seat.

Does not incorporate sensors which automatically prevent the passenger air bag
from deploying in situations in which it might have an adverse effect on infants in
rear-facing child seats, and unbelted or improperly belted children.

Does not have a passenger air bag designed to deploy in a manner that does not
create a risk of serious injury to infants in rear-facing child seats, and unbelted or

improperly belted children.

3. Sun Visor Warning Label

3.1
3.2

33

34

3.5
3.6

3.7

A warning label is affixed to each sun visor by adhesive backing.

Each front outboard occupant sun visor warning label conforms in content to
(84.5.1(b)(2).

Each front outboard occupant sun visor warning label area is yellow with the
“WARNING” alert symbol in black and is located on the left side of the label.
Each front outboard occupant sun visor warning label message is white with black
text.

Each front outboard occupant sun visor warning label message area is 49.3 e’
Each front outboard occupant sun visor warning label has a black pictogram with
a red circle and slash on a white background.

Each front outboard occupant sun visor warning label pictogram is 32 mm in

diameter.
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Table 7 FMVSS 208 Equipment Data, Cont'd,
Air Bag Labels

3. Sun Visor Warning Label Cont’d

3.8

3.9

Each front outboard occupant sun visor warning label is affixed free of other
information.
Each front outboard occupant sun visor warning label is free of other information

about air bags or the need to wear seat belts.

4. Air Bag Alert Label

4.1

Each front outboard occupant sun visor warning label is visible when the sun

visor is in the stowed position.

5. Label On Dash

5.1
5.2
53
54
5.5
5.6

The vehicle is equipped with a passenger air bag.

The vehicle is equipped with a warning label affixed to the dash.

The warning label affixed to the dash comforms in content with §4.5.1(e).
The heading area is yellow with the word “WARNING” in black letters.
The message area is white with black text.

The message area is 52 cm’.
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Table 7 FMVSS 208 Equipment Data, Cont'd,

FMVSS 208 Seat Belt Comfort and Convenience Test Summary

Front Outboard Designated Seating Positions

Seat Belt Contact Force
The seat belts do not incorporate webbing tension-relieving devices

The contact force exerted by the webbing on the dummy’s chest was 0.5 pound for both the

driver and right front passenger seating positions.

Latch Plate Access
Both front outboard occupants latchplates are within the reach envelope.

There is sufficient clearance between the vehicle seats and the sides of the vehicle interior to

allow the test block to move unhindered to the latchplates.

Retraction
The torso and lap belt webbing of the seat belt systems automatically retracts when the seat

belt latch plates are released.
With the webbing and hardware systems in the stowed positions and the front doors closed,

the webbing and hardware are not pinched.

Seat Belt Guides and Hardware

Each manual seat belt has the buckle above the seat cushion.

The remaining two seat belt parts are accessible under normal conditions.

The buckles and latchplates do not pass through the guides or conduits provided and fall
behind the seat when the following events occur:

When the belts are completely retracted.
When the seats are moved to any position which they are designed to be adjusted.

When the seat backs are folded forward as far as possible and then moved

backward into position.

The inboard seat belt receptacle ends are accessible with the center arm rest in any position to

which it can be adjusted (without moving the armrest).
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Section 4.0

Vehicle, Occupant, and Camera Measurements
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Figure 2 Vehicle Target Locations
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Figure 3 Dummy Measurement Locations for Front Seat Occupants
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Table 8 Dummy Measurement Data for Front Seat QOccupants

Driver Passenger

Designation Type of Measurement (Serial #229) (Serial #230)
WA Windshield angle 28.5° NA
SWA Steering wheel angle 67.8° NA
SCA Steering column angle 22.0° NA
SA Seat back angle 26.0° 26.0°
HZ Head to roof 6.11in 58in
HH Head to header 12.2in 13.7in
HW Head to windshield 20.9 in 214in
HR Head to side header 83 in 7.61n
NR Nose to rim 133 1in NA
NA Nose to rim angle 14.0° NA
CD Chest to dash 18.8 in 19.5in
CS Steering wheel to chest 94in NA
RA Rim to abdomen 5.1in NA
KDL Left knee to dash 5.0in 54in
KDR Right knee to dash 4.8in 5.1in
KDA Outboard knee to dash angle 35.0° 50.0°
PA Pelvic angle 22.2° 23.3°
TA Tibial angle 43.2° 38.5°
KK Knee to knee 11.4in 10.6 in.
ST! Striker to head 19.4 in 20.0 in

Striker to head angle -82.0° -80.4°
SK' Striker to knee 23.6in 237 in

Striker to knee angle 0.5° 5.5°
sH! Striker to H-point 10.21in 10.0in

Striker to H-point angle 30.2° 27.9°
SHY Striker to H-point (Y dir.) 11.0in 9.8in
HS Head to side window 14,0 in 13.81in
HD H-point to door 6.5in 5.8in
AD Arm to door 6.11in 571in

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 located above the striker.
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Figure 4 Camera Positions

Camera
Mounting 4 5
Outriggers
- 3 Sled
Interface
" Frame
= L)
L
o
Top View __Q,
2 "3
Camera Frame Rates:
#1 =24 fps
All Others = 1,000 fps
U Real-Time
Camera
1
/ﬁ
PARE 3]
|6 X
® ° Sled
\ O ) Centerline
\\\ © ——-rr—'—rJ k )
Sled
. . Interf:
Left Side View F?-:égce

4-5 9710288



sue[d [eyuozuoy woy premdn pajFue sueld wyif 9[SUy -+

pais Jo doj o3 suepd wyiy 7+
QuIpalu9o pafs 0} aueyd WL (X+
pa[s o juoxy o3 oued WLy X+

Uepas I00pP-f/eulin]/19]0JIAY ) /3661

SUONE00 ] eIoWie,) aIMoly UONON 6 Jqe.,

s/SOUIRY -S66 u g Ul 0°6¥ 088 urzos u 9] ur 'z 108uossed - MoA JUOIT £
s/sowey  Z00l wuwr g ur 0°6¥ 0’8 ur §°0¢ ur [zl ur L1 JOAUIP - MOIA JUOI] 9
§/SOWRY 866 ww g u €£°0¢ oL Tl ui €75 ur gLy W86 IOPINOYS JOAO MIIA SPIS WS S
s/sowey 7001 ww €] uro0L oI'€ ur z'gy ur0°'Z6 wgg TN R LT S 2
s/sowey zool ung g ur 8°0¢ 801  UQS WLy W ('86 IOPINOYS JOA0 MIIA IPIS Y] €
s/sowey 866 ww g u 0°gs 09 w /gy weTL wQcs pUA MIASPIS YT T
s/sowey T VN ul0'8LZ ol'€ IS ul 0'86¢7 wQEgl PIBOGIHO MDA 3PS Yo I

paads SUST EYICA T N 7 X X MITA ToquItiNy

E—~ q BIWED) ﬁmvm 0] BIawe)) —mﬁOﬁ_mom BIOWE)) .m.nogmo

oueld Wi

S8T0L1L6 -Toquunu 1saf,
91418 ApOq/jopowu/oxew/Iedk I[DIYS A

9710288

2
<



- Appendix A

Photographs
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Figure A-2 Pre-Test Lefl Side View Of Test Vehicle Mounted To Sled
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Figure A-3 Pre-Test Right Side View Of Test Vehicle Mounted To Sled
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Figure A-6 Pre-Test Driver Dummy Position View With Door Open
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Figure A-8 Post-Test Driver Dummy Position View With Door Open
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Figure A-8.1 Post-Test Driver Seat Position View
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Figure A9 Pre-Test Driver Knee Bolster View
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Figure A-11 Pre-Test Driver Dummy Position View With Door Closed
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Figure A-14 Post-Test Driver Dummy Position Front View
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Figure A-16 Post-Test Driver Dummy Overall View
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Figure A-17 Pre-

Test Passenger Dummy Position View With Door Open
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Figure A-18 Pre-Test Passenger Seat Position View
A-19 9710288




Figure A-19 Post-Test Passenger Dummy Position View With Door Open
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Figure A-20 Pre-Test Passenger Glove Box View
A-2]
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Figure A-24 Pre-Test Passenger Dummy Position Front View
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Figure A-25 Post-Test Passenger Dummy Position Front View
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Figure A-26 Post-Test Passenger Airbag View
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Figure A-27 Post-Test Passenger Dummy Overall View
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Figure A-28 Post-Test Driver And Passenger Head Contact With Sun Visor View
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Figure A-30 Pre-Test Vehicle Certification Label View

288

G710




285

9710

S SIHOLS0Z M4
DIH033S 3718 ML

VWM §91M :1300W

= ~ 90pS0LEMINZSTMLDZ

"LHOIIM ALIJYAYD 3191HIA SY IWYS EMAD B INIOYOT XYW
gS0L  08F s e
s ) | Wi0l HH HL) TIH4

L0 d¥3 3T0UHIA SINY4N220

NOILYWHOSNI ONIOYOT—~3HIL

Figure A-31 Pre-Test Vehicle FMVSS 110 Label View




Appendix B

Data Plots

B-1 9710288



SW ZF'9G 8 9 GE L1~ ‘SW BB BST @ D Z5°@ :¢ly0 Xv3d . B9 SSUTI HI :d¥3LTIA axais
(5W)  JWIL

BET GEJ Pzl gat Be GL B9 4 8e ) 8 Ei-

S8ZBTLE :YIEHAN 1531 1531 04375 BBC S5SAUA dZBCOHL - ¥3BUNN 241
NOI1L9d313030 0378
ONIWNT 1370HAIHI BEBT ~ BBIBKD

eBg-

Bye-

eBi1-

BZ1-

B3-

B3

: TANNYHD

NOIL§Y3T3ITY

(-8 X J)

971028

B-2



SW ZE'9G6 ® 9 Gf 'LYT- ‘SW BB ¥G1 B D LL'B :YIbD A¥3d
(5H}  3WIL
BIe 24 BEL BZe 061 Bo1 oLl Bel

R ENRIE

k4

IKA1s

A

1531 0378 BBZ S5SAKA
NOTLBY3T32ak 0378
BNINNT 1370HA3HDI BEET ~ GATBMD

58ZBTLE -H3IBWUAN 1531

dZBCOHL

- 4JHHNN

a4l

. TINNGHD
p51-
L51-

I

(qp]

yZ1-

m

m

QL

D

|_

o

15- <

-

>

BS- 1

Sz-
8

371028

B-3



SW 9585 8 9 B4 L1~ ‘SW ZL ¥31 8 D £B B :¥Ll¥0 Av3d
(5W)  3UIL
pIs R8e 1M 4 A BB1T UL gel gel

pB@1 SSU13 HJI :ddliI4 YoKO1IS : TINNUHD

8L

/1 4 81 Be-

|

Pobiit. g

1531 03715 BOBZ SSAUA
INPONNOIY NDILBY3TI300 03715
BNIWNT L1370HA3HD BBBT ~ 6012KD

58ZRTLE :¥3BUNN 1531

ZZBGJHL - H3BUNN 2Hl

G61-

193-

Lel-

£6-

B&-

5Z-

NCI19y437333¢

(;-87 X 3)

g71828

B-4



SW BB 9bT ® H/WM GB Lbk— “SW BS 4- 8 H/NM 68°0 :91lvd A¥3d B9 SSP1D "HJ -H3ILIIA4 AXOT5
(SHY  3dIL
BIg B8c BGC pee BE1 851 Bg1 2ot QL oF 87 pe-

153] G375 BBZ SSAUA
dvdl ALTJDT3A O3HNSYIN
YNIWNT 1370HA3H3 BBBT ~ &BIBRD

S58ZRBTLE :dY38WNN 153l

.
dZBGIHL :HIBUNN

Jdl

- JTINNYHD

A4S

GP -
p

B¥¢-
(=)
o)
-
-

192- =
N
@I
>
s

vil- L

LB~

P

871828

B-5



SU BZ EFT @ HsWM £L°3%- 'SW B2 BZ- @ H/WA 78 B- :9Llb0 XMe3d @81 SSE103 "HY -H3LNId TAX(OTS : TINNGHD
(SHY  3NIL
Bre 17 A BGZ BZC BET gb1 1} 691 oL Dy 21 BZ-
_ B16-
. . . . . . . . . . . . . . . R . . . . . . . . . . . . . — BYE- —
o
o
-
-
~
. . . b ot
>C
©
. . . . . . — GB~
S8ZRTLE -HIEWNN 1831 1531 0315 BBZ SSAWA dZBCIHL - ¥IBUNN umhm

{0JLYYO3IINT) ALIOO0T3A 03715
BNIWNT L310HAZHD BE6T ~ BBIBRD

3710828

B-6



p1g

“ TINNUH3

¥-

(44

GE

B¥

13

¥l

SH BB'9T 8 & G¥'@~ "SW BZ LT 8 A B6 3 :91¥0 Mvid RBBT SSYID "H3 H¥3LTI4 1A38Y
(BW)  3JHIL
B8L 7154 T AA BB1 831 pEl 881 2L BF 21 RC-
58ZB1LB :H3BHNN L1831 1531 0375 BBZ SSAUS dZBGOML :HIBUNN DYl

IN3A3 J0BYIY
OUNIWNNT L1370HAIHI BEET ~ BBIGAD

JU91710A

(1-81 X A}

971028

B-7



SW BZ LE ® J b¥ ' BI-

pIg BB

‘S| 91Tzl 8 9 BGE' 1 :PlP0 AY3d
(54} 3FUIL
1S A4 BET 83t - BET ael

g3 55910 H)

oL ok

434714

JKGHY

: 1INNYH3

81 BZ-

A

/\ BN

N T~ s //(\\\//k\)/(\\ //\\ /&\\

S58ZRTLE - H3GUNN 1

531 1531 0375 BBZ SSAUA
NOT19H3T3I009 SIKU-K FAGHE dU3Y 1HOIH
YNIWNT 13708A3HD BBBT ~ 6BI1BKD

dCBGIML

-43BNNAN JHL

11e-

ELT-

9Lt~

NOIL16¥37330¥

Lb-

B8-

(;-B1 X J)

te-

91

971028

B-8



: TINNUHD

N A

GLi1-

LET-

6b-

£C-

&1

SN 9L Ly 8 9 BE BI- SW BZ LZT B D £ 1 4190 A9¥3d @S SS5¥13 "HI -¥3lild IXPUN
{54y 3HIL
B1g p8Z 4 Rel BB 831 gLt BB1 BL Ry Q1 Re-
(Jr\//..\l\ /\> N >
VYT NN
S58ZRILE -¥3IEWNN 1531 1531 0315 BBZ SSAWA4 d¢BCIHL :¥3IBUNN 24l

NOTLYY3NAD38 SIKE-X IMUHH HUdd 1437
UNIWNT L1370HAIHD BBBT + BOTOMD

NOTL1¥y31333¥

(1-81 X 9)

371028

B-3



SW ¥ €0 8 9 GB'BI- ‘SW ¥BBZT 8 3 TP Z :¥LYO0 AP3d B9 S5U10 "HI - H¥31TI4 OX3B : TINNUHD
(54} 3JUIL
AN R8¢ BCC [\YAA @61 891 BEl 881 BL N4 21 BC-

‘ _ vid-

. . . . . . . N P— *N.ﬁl
o>
. . . N . . . Rpp— Vm.ﬂl m
—
. B m
vl
oo
I—
=)
. . . . . . . e — $B~ =
: : 5
- . . X
=
. - . [— Vm.l -_‘

A ) — b1~

N N,
9z

58ZPTLB - ¥3BNNAN 1541 1531 0375 B@Z SSAUA dZBGOHL : YIHNNAN J4l
NOTLYH3T330Y SIXU-X 3INION3 WODL1DE
GNIWNT L3T0HATHD BBGT ~ GRIBAD

971028

B-18@



= TINNEHD

SH BB B3 ® 9 B¥ BT~ ‘SW BZ L1 8 3 GE'S :YLlu0 X¥3d B9 S5UT0 "HJY -H3LNIAS X3l
(5WYy  3JNIL
pig pac BGZ fAA 851 B31 BET ee’t 8L PF o1 Be-

AN |
Y

58ZPRTLE :H3EHAN 1531 1531 03715 BAZ 55AUA
NDI19H313300 SIKY-X 3NION] d01L
BNIUNT 1370HAIHZ BGET - GATBAD

dZBGIHL : ¥3BHNN Jdl

ATA

L31-

cel-

Li-

(A%

£1

BG

NOTL9¥373330

(;-81 X 9J)

971028

B-11



SK BF Br 8 9 £8 BI- ‘SH F¥
BIE R8Z RGL

“1ET B D LB ¢ - 9ivld AP3d

YA

(SH)  3FNIL
B61 831 0e1 pert

29 55873 "HD -¥3ini4d

oL

O

IXNSHT

o1 BC-

| |

| | | |

. AR

|

D S AVA ANV, <

S8ZRTILE H3EHNN 1531

1531 0375 B&Z SS5AWA
NOTLBY31300V SIXU-X HJHN3IW 193S dO3H 1431
UNIWNT 13710HAIHD BGEBT »~ BBIBAD

d¢BGIHL

“YIBUNN JHL

- TINNYHI
AYA
$L1-
D
(o]
PET-
rm
m
=
>4
—
=
gg- =
iy
p
=
9CG- A
L1-
ZZ

971028

B-12



SH B¥Y By ® 9 GZ 1C- ‘SW BZ 1€1 @ D BZ T :YlW0 Av3d

B3 55870 "HI -¥3LNI4

JXWSHY : TINNUHD

rEL-

161~

B¥1-

GCpI-

£3-

B1-

¥

(5W)  3HIL
21g B8z BGZ /A4 @67 831 1 @e7 BL Bk 81 TA
. . . ><.
58ZBTLE -H3GUNN 1531 1831 03715 BBZ SSAWS dZBEIYL - HIBUNAN Dl

NDILWY

3713000 SIKU-X HMJHWIN 1935 ¥vdd LHIIH
ONIWNT 1370HAIHD BEBT ~ BRIBAD

NOTL9Y31323¥

{1-81 X 3)

971028

B-13



TIKO3IH : TINNBHD

YA

-

2z

6E

9%

£l

SW 8% ¥vB ® 9 BL 9C- ‘SW ¥9 ¥B1 8 O BB B3 VLU0 MYid BBBT SSYI3 "H3 :¥3LId
(5HY  3JHIL
Bif p8Z PGL A4 RE1 851 Bel gol BL R g1 pe-
S58CRILE YIHWNN 1S3l 1531 @375 BBZ SSAUA dZBGIHL - ¥IBUNN JHl

NDILUYH313300 5IKU-K OV3H ¥3ATHO
UNIWNT 13T0HAIHD BEBT -~ 6BTBMD

NOI1®d31333¢

(93

B-14



SN Z8 ¥BT 8 9 4T L- ‘SW ¥Z'PE1 ® O G¥' G :YLlE0 M¥3d BBl S5U710 "HO -d3dLTId TIAO3H : TINNUHD
(54} 3UIL
pIg paz RGZ pZe BBT 831 gel ee1 BL B¥ 81 Re-

S8ZBTLE - HIEHNN

1531

1531 037S BBZ SSAUS
NOTLUH3TIIAY SIKU-4 QOU3IH H3IATHO
ENINNT L1310HA3HD BBBT ~ GBIBAD

dZBEIHL - HIBUNN J¥l

6i-

9E&-

-

B1-

£1

1

8C

NOI19¥37333%

{{-81 X 3)

971028

B-15



SKW 9586 8 9 BV 9- “SW ZG'GBT B 9 16°91 :¥iv0 AY3d B@OT SSBI0 HI -¥3dl1Id FIZO3H - TINNUHD
{5H) 3HIL
BIg R8¢ BEC Ble BB} 931 0g] eert BL oy el Be-

| | | b

NOI.19y31333¥

(;-B1 X 3]

&B1

S58ZR1LE :¥38BUAN 1531 1534 0375 B@Z SSAWA dZBGOHL :¥IBUNN Y1
NDI1Uu373030 SIxKP-Z QU3aH H3AIS0
BNIWNT 13T0HA3IHD BEET ~# BBIBAD

871828

B-16



BIg

SN 9E L1- 8 9 ZB'0 ‘SN $9 b6 B O B8 69 -YLY0 Ayid PBDT SSYUTD HJ :HILTI4  TOHOIH : TINNUHD
(SW)  IWIL
P82 pCZ Pzl P51 P31 Bel 607 BL DY Bl pZ-

(i 4

'z

ez
D
o
()
™m
—
. . . . . . . m
o)
>
. . . . N . . . . . . — mm M
(e ]
. . =z
. . o

gy

. . N . . . f . . , . p— gm

S8ZPILE  BIBANN 1531 1531 0315 B8Z SSANA d7BCo0L - 838unn oul ¢t

NOT19YH3T3000 INULIN53IY OV3H "3IATHO
ONINNT 137T0HAIHD BBBT < BBIBAD

871828

B-17



TAXA3IN = TINNUHD

BL-

¢i-

81

9z

iy

8E

SW 94 L51 & N 98°@GE- ‘SW B¥ ZBT B N £+ £GG :41¥0 dv3d pBBT SSU10 "HI -d3l1I4
(5W) 3JUIL
pIg pae RGZ [(J 44 BBl Bo1 el g1 2L PF 81 BZ-
58ZRILE -¥3BWAN 1831 1531 0375 B@BZ SSAN4 dZBGIHL :¥IBUWNN DYl

J0H03 ¥U3IHS GLXU-K AXOdN d3ATHO
UNIWNT L370HAIHI BEET ~ BBIQKD

33404

(181 X N)

971928

B-18



T4AMIN : I3NNUHD

68~

Le-

B¥

LB

Gel

£91

SW ¥B'GBT 8 N £G'6S- ‘SW BZ 6ZT 8 N 382G} :bLlu0d Xv3d BBBT SSYTID "HI HIALTIS
(5HYy  3JHIL
BIg BBZ BGZ A Bb1 851 Bel get oL B¥ el BZ-
. . B . I
i
_ ~ hd 1 i
i \ i .
. .
. i . . . .
SBZBTLE :-H38BWNAN 1531 1531 0375 BB SS5AWS dZBEIHL :H3BUAN 34l

A0HO4 HY3IHS SIxU-A MOIN ¥3ATHA
ENIWNT L13T0HAIHI BbB6T ~ GRIORD

33404

(N

971028

B-138



SW BB BIE 8 N LL ¥8- 'SH

Big pac U184

PZ GTT 8 N BB RLBT :91¥0 MP3d
{50}

081

IHNIL

Bee BB1 geT- gel

BBl SSY1J HO :¥3Lilid
BL k4

TAZAIN - TINNUHD

Bl BC-

B-

17

[4)

33404

£5

(1B X N)

127

Gb

58Zp1LE HIAUNN 1531

1531 (0375 B@Z SSAUA
A0MD4 WIKY SIKU-Z MI3IN d3ATHO
UNIWNT 1370HA3HD BGE1 ~# BBIRAD

dZBEOYL

911

“Y3BHNN 4L

971028

B-20



1t

89—

BE-

A

(A

(B

11

SW BY 8BT 8 NN 9Z'9- ‘SN ¥R 171 B W'N LS BT :9Ll60 Moid 889 S5910 "HI :¥311I4
(54} 3WIL
pace BCZ BZZ BB7 831 8g1 pol oL oF 81 pZ-
S58ZBTLE - HIEUAN 1534 1531 03715 BEBC SSAWA dZBGIHL :¥3BUNN J¥1

SIKY X LNDBY LN3IWOK HI3N H3ATNHO
GNIWNT L3708A3HD BEBT ~ BOIBMD

THXAIN - TINNGHD

INoyol

{1-@1 X H'N)

B-21



TUWAXNIN - TINNUHD

eni-

9B

6LI

cLe

GaY

BEY

SN BZ L5 8 W'N £9°6- "SW +2'BBZ 8 W' N ¥Z I+ -ULlU0 AP3d B3 SSPT03 "HI -¥3LnI4
(5d)  3INIL
B1g P8z BGC TAA BBT 881 ael gol Bl RF Bl BZ-
58ZPTLE -dIEWNN L1534 1531 0375 B@Z SSAUA dZBGIYHL  ¥IBUNN 24l

SIXY A LNDAEY LNINOW AIIN d3IATHO
BNIWNT 1370HAIHD BEBT - BBIBAD

INTA0L

g1 X U-N)

(y-

971828

B-22



SH L ¥¥7 8 W'N #$°C- ‘Gl BZ ¢B 8 W'N ¢L°G :9iy0 Jy¥3d BBS SSYT1J "HI :-¥3Lid FWZMAN - T3INNUHD
[SWH} 3JKIL
pig P8Z 1A YA BBET P57 asl Apl Bl 484 21 Bl-
_ 8C-
. . . . . . . . . —_ mM|
. . . . . . . | WHI m
vl
|
s 3
.iﬁ. ; NS BEFEN A T (CS Ae i agana I M
x
. =
S
. — ZC —
. B N . . N , . . N N . . . . . — NT
A

56ZPTLE -d3IBUNN 1531 1531 0375 BBZ SSAWA dZBGIHL - ¥3IBHNN ¥l
‘ SIKE Z LNDBY ININOW AJ3IN H3ATHD
BNINAT 1370HAJHD BGBT ~ BBIBAD

9719828

B-23



SW ¥B'EB 8 W'N BE 1~ “SW 9L Sk1 B W'N BB BY :Vlvl A¥3d BB9 55913 "HI -d3Lli4 PWOMIN - TINNUHS
(SHY  3HIL
BIE p8¢ BGC L JAA BB1 B31 el gel oL 24 B1 Be-
58ZBTL6 :¥3IANNN 1531 1531 0378 B@AZ SSAUA dZBGIHL :HIBUNN 33l

SIKE

A LNDBY 3TAONDD 1WLIHIZJ0 %33N H3ATHO
UNINNT 13T0HAIHD BEBT ~ BBIGAD

pET-

G-

28

GGt

BLZ

14

Bk

3N040L

(;-B81 X W N)

971028

B-24



: TINNUHD

viv-

16&-

BBE-

AL

tki-

BG-

ve

SN ¥B'6B 8 9 £F £¥- ‘SW ¥B LE1 B D B1°C :YIb0 ANP3d @B 55913 HI Y314 FOX15D
(5W] 3HIL
pie p8Z BEZ Bce 13 Ba1 el pet L /14 81 ne-
—_— A ————
S8ZRTLE :HIBNNN LS3L 1531 0375 B#BZ SSANWA d{BEIYL :HIHWNN 3H1

NOTLPY3T3030 SIKU-X LS53HD ¥3ATHO
UNIWNT 1370HA3HD BBBT ~ GBBIBAJ

NOIL19¥373000

(;-B81 X 3)

971028

B-25



- TINNUHD

£i-

£l

9z

BE

¢t

£5

SW 83'6Z1 8 9 1C° 7- ‘SW BS'GB B8 9 ZC'9 Y1l »yid BBF SSUT0 THI ¥3LiI3 TIALSD
(8Wy  3JUIL
It P8L BGe BCe 13 p31 BET eat 8L R Bl BC-
Ay e\ [ x/\)2>bh)\¢)és An
\\()/)/f}/&\(\&(%&\rx MY />{\\>/>/(\ls\z\ v C M i
S8ZPILE -d3IHHNNN 1831 1531 0375 BAC SSANS dCBCIYHL :H¥IBUNAN DHL

NOTLBYITd230 SIKU-A 1S53HO H3IAIHO
UNIWNT L3T08AIHI BEBT ~ BBIRAD

NOIL¥y3173334

(1-BT X N

971028

B-26



SW SE'E€3 8 2 GF -

B1g

‘SN 8y ZBT B 9 1¢°L :BLlU0 M¥3d

SF-

ve-

Ll

BE

65

BB

{50} 3JNIL
‘i A RGZ A A 861 @31 gel gel BL 14 21 Be-
58ZPTLE - Y3BWAN 1531 1531 0315 BBZ SSAUA dZBEIHL : HIBUNN L

NOTLBY3T3000 SIKU-Z L53HD H¥3ATH™O
NINNT 1370HAIHD B6BT ~ 6BTBAD

BBT SSW13 "HJ :¥3LI4 19Z15D :1INNUHD

NO[19y37433¢

(1-B1 X 3J)

B-27



SH BB'BT- 8 9 10°0 "SH +B

‘6B 8 D P9 Ev -VLv0 MP3d

@81 SSBI3 HI -¥dLId

TIHLSD :T3INNUHD

6L

851

LEe

91¢

GBE

YLy

{5U}  3JNIL
BIE p8c BGZ A4 Bb1 B31 gel @81 BL oF p1 pe-
58ZRTLE -dIAWAN 1531 1531 0378 BEZ SSAW dZBEJHL - ¥3IBUMAN J¥l

NOT1b¥3T73239 INBLINS3Y L1SIHD H3ATHO
UNIWNT L3TT0HAIHD BEBT -7 EBIBRD

NOIL¥Y3143TV

{1-81 X 3}

B-28



SH ¢4 BDT 8 WW 66 GE- ‘SW SE'L¥ 8 WW ¥£°8 :9L¥0 Av3d

p@d S5UTI3 THI - ¥3ILTIS

TOXLSD - T3INNUHD

£bE-

LLE-

18¢2-

Cb1-

YAS

£3-

(5H}  JHIL
BIg B8 B&L A4 BB1 831 Bel 81 8L o 81 Be-
e
S58¢RTLE :H3EWNN 153l 1531 0375 BBZ S5AUA dZBGOYL :HIBUNN Odl

NOI.1337430 L53HD H3AIHO
UNIWNT 13710HA3HD B66T ~ GRIBAD

ININ3IV14S10

{1-81 X KHI

871828

B-239



F4W4T : 1INNGHD

GEG-

CGb-

GGE-

GGC-

GGI-

144

SW BB BL B8 N 11 G¥GG- “SW ZT1'S¥Z B N 90 G0F :91b0 AP3d ppS SSUT1) HI :¥3LTIA
(SW)  3HIL
VRSN 2] 14 BGL LTA4 BE1 857 Bel 021 BL o¥ Bl BZ-
58ZPTLE -d38WUNN 1531 1531 0375 BBZ SSAWA dZBGIHL :¥3IBUNN 3l

30404 ¥NW3I4 1437 43ATHO
UNIWNT 13704AIHD BEET 7 BBIBRD

33404

(181 X N)

971028

B-3@a



SH 95°@BL 8 N ZB 9GB¥- 'SW ¥3°951 B N 15 B£C :91b0 Mvid BBS SSY1J3 "HJ ¥3LTI4d TdW4d : TANNUHD
{8Ud)  3UWIL
it pae RCE Bce 861 831 1! 8ol 8L "14 21 Be-
144°H
. R . R . ... «— Bbb-
. . ce . . . . . RN < —1 pCE-
. . . . . . . B . [— mle
. . . -— ¥B1-
“ . B - . - pp— mwml
%}{i}b. B . . . . .
R é[«i e i
58ZPTLE - {3BUNN 1531 1531 0375 BBZ SSAUA dZBCIOHL :d3IBUNN D¥1 3

30804 ¥NN3Id LHOTYH ¥3IATHO
BNIWNT 13704A3H3 BBBT ~ BBIBAD

33404

(BT X NJ

971928

B-31



SN #Z BBT 8 9 T£°G¢- 'SH BB B 8 D GB'Z :Hlbl Xv3d Bap1 SSY13 "HI ¥3LId CIXO03IH : TINNUHD
{5W)  JNIL
p1g 28¢ BEZ T XA B6T 231 Bel 01 BL 2¥ 81 pe-
: SiLe-

| | | |

| | | | | .é%_%ﬂf

58ZBTLE :H3HUNN 153l 1531 0315 BBL SSAUAS dZBGIYHL : ¥3BUNN
NOIL1943N3A209 S5IXG-X OP3H HIONISSUd INDHd 1HOIY
ONIWNT L1370HA3HI BBBT ~ BBIBKD

Jyl

vie-

EL-

zel-

TL-

Be-

1

NOT1gy37333%

(1-B7 X 3)

9719828

B-32



SW 95°ZZ1 ® 9 £¥'B- ‘SW 95°'B3 B 9 68§ :YLbO A¥3d

(5N} JRIL
BIg 2L 14 BEL Bce BB1 B31 39! 891

BaBtT SSY13
8L

"HJ

~431714

oY

¢IA03H

] Be-

SBZDTLE -H3EUNN 1S3l 1531 0375 BBZ SSAUA

NDIL1b¥373000 SIKG-A DOU3IH HIINISSUd LNDH4 LHOIN

ENIWAT 1370HAIH3 BBBT ¢ BBIBAD

dZBEIHL :YIBUNN DHI

- TINNGHD

6B-

8o~
>
o

- 8
m
m
o)
g
l
2

9z~
o
2
=
L

LE

971028

B-33



SN 9L SBEZ B 9 CI'G- 'SW PB'BE B I Z8 BI :Yly0 X¥Wid BRI SSYTD HY NILTIL 29703  TINNEHD
(SW) WML
o018 paz pCz pzz P51 8] Bl en1 oL oY o1 pz-
- @ . . v — mm|
¥ | . .
| [ L Ll
L; g_ d wa _ , wﬁ_f_FEf;ar;. i
LA M il |

. . - j - W v . -
o
. - . . . o N . . R Em m
' —
. L R Y . m
V b >
. , 3
A., ,_, m
. : . . . i . . — 5y =
N - 3 ~ 3 x
. .. C ‘ .. . —4 911 H.._u.

A . N . _ . . J— mmﬁ

58201L6 -N3GHNN 1591 1530 0375 BAZ SSANY JZBSINL - UIBUNN Dul ¢

NOIL1YH373000 51XP~Z 0U3H HIONISSUd IND¥4 LHOIY
UNTHNT 137DHAIHD BBGBT ~ GOIBAD

971828

B-34



SW 9L I1- 8 9 €0°@ ‘SW #Z 8B1 8 9 £9'BZ :Ulyud Ap3d peet S59710 "HIY -d3LTIA ZOHO3H : TINNPHD
(5H) 3HIL
Big paL BSC Bzl BBl 081 Bel gel oL 784 o1 BZ-

] P T

S58ZRTLE -d3d8UNN 1S3l 1531 0378 BBZ S5AUA dZBGIHL : 4IBUNN
NDI194¥373000 LNULIN53Y QU3H H3IN3ISSUd INDH4 LHOIH
UNIWNT L3T0HAIHD BGBT ~# GBIRAD

Jdl

AN

14788

961

8BC

UET4

Z1g

NOT18y37133I¥

{1-81 X 3]

971@28

B-35



SW ¥Z BBT ® N ZB TLZ- 'SW BB'BB ® N GB ¥ZBT :H1B0 M¥3d OBt SSYI3 "HI ¥3Ltli4d CAXAIN : TIANNYHD
(SH) 3HIL

pI% p8Z pGZ TR A @61 poT aeT @e1 L 114 Bl R~

| | _ | o

91

33404

BF

(181 X N)

Z3

GB

58ZDTL0 - HIGWNN 1531 1531 0375 B8z S6ANA J7BCHuL - u3gknN gl o8t

30404 MU3HS S1KU-X MDIN Y3ONISS¥d INDHS LHIIY
BNIWNT 13T10HATHD BBET ~ BBIMD

971828

B-36



SW Z8'BZZ ® N Bl Z&- ‘SW 9F

"£21T ® N By BBC :91lb0 AP3d BaBI SSE¥TI THI :¥3LNIA

CAAMIN TINNGHD

45-

1-

LE

¥B

13N

8L1

GZe

{54} 3JNIL
p1s RBZ RGE YA BB1 P97 F! 081 BL ¥ BT Be-

| _, ,,*; _ ,V . 7 . - . . » . .

. [ ; . . *ﬁ . . . .

J

; | : N O ¥ r

. . N . . f . .
SEZBTLE - H3IBNNAN 1531 1531 0378 BAZ SSAUA dZBCIML - ¥3IBUNN 341

10404 HU3HS SIXU-A MOIN YIONISSYd LINOHS LHIIHY
ENIWNT 13T0HAIHD BEST -~ BBIBAD

33404

(N)

971028

B-37



SW B3'GB @ N GB ' B3%- ‘SW Z1'LL ® N S¥ TLE :YLU0 M¥3d BBBT SSET] HI -HILIA CAZAIN - TINNUHD
(8H) 3WIL
BIE p8c 2G¢ Bee BB1 851 Bel gel 8L A4 21 pe-
_ 05-
. . . . . . B - - . . . p— WMI

33404

(18T X NJ

By

58ZRTLE -HIBUNN 1S3l 1531 0375 B@Z SSAUA dZBGOHL :¥3HUNN JHl
30404 WIXP SIKY-Z HIIN H3ONISS5Yd INDHMA LHIIY
UNIWNT 1370HA3HD BBBT ~ BBTBMD

971028

B-38



SN ZE 9% 8 W'N ££ B- ‘SH 2584 8 W'N ¥Z°6 :9Lb0 Ab3d

eIt

P8z ]84

Bes SSE¥TI3 "HI
[5WY  3HIL

<4317114

BCl 861} 231 Bel gel BL 14

01

CHXAIN

WP SN )

Tl SRR LA

582B1LE

‘Y3EWAN 1531

1531 0375 BBZ SSANWA
SIXY X LN0DAG LNIWOW MI3IN H3ON3S50d INDY4 1HOIH
ONINNT 1370HAIHD BGST ~ 6BIBAD

dZBGOHL

“43BUNN D4l

BZ-

16-

BE-

LE

63

181

- TINNUHD

JN040L

(1-87 X H-N)

971028

B-39



< TINNGH)

¥i-

81

¥E

85

39

ZB

SN 88 °GGT ® W'N 92 F71- “SW 95°B6 B8 W' N ¥4 b4 :WLW0 AY3d BB3 556713 "HY -d3liid CHAXIN
(SW} 3HIL
pIg B8C L1874 BZe 851 P31 Be1 eel DL ‘14 81 A
. . . . . . L
. W T ]
S58ZRT1LE - HIHUNN 1531 1531 0375 BBZ SSAKA dZBGIYHL :HIBUNN 3Hl

SiXU

A LNDBY IN3INOW XMI3N H3IIN3SSUd INDY4 LHOTH
UNIWNT L1370HA3HD BEET ~ BBTIBAD

3ngyolL

CH-N)

971028

B-40



“TINNUHD

pET-

68-

S

¥ii

GL1

SEZ

SN BZ 667 & N'N BE Z1- ‘5W 917281 8 W'N 92 1Z :9Ylbl A¥3d @89 S50 "HIY 434 CHINAIN
(54)  3HIL
RIf paz BGL TAA 061 831 BEl Bot QL 14 B1 Be-
S58ZR1LB - HIBUNN 1531 1831 0375 BAZ SSAHA dZBGIHL : HIBUNN D¥l

SIxb Z INDEY LNJWOW M33IN H3ON3SSUd INDHM4 1HIIH
BNIUNT 13704AIHT BBET ~ BBIDMD

InoyoL

(1-87 X H-N)

971028

B-41



SHW 9FE°GET 8 W N B3 11- ‘SW Z8'BB B W N T3'LG :blu0d XHvid 8BS SSU13 "H3 ¥3LTI4 ZWOH3IN - TINNBHD

(50} JHIL
pIg R8L BEZ TAA BET 831 Bel 2ol - e1 pZ-

oL Py
-
T T — \/._ |
AV S

o

IngyodlL

CH-NI

S8ZRTLE -H3BWNN 1534 1531 0375 BB 5SAWA dZBEIHL :HIBUNN JHL &

SIKY & IN0OBY 3NAONDD TWLIHIJID XMI3IN ¥3IINISSUL LNOH4 LHOIIY
UNIWNT L370HAFHD BBET ~ BBIBAD

89710928

B-42



SW ZL BB ® 9 BB 71g¢- ‘SW 96°ZBZ 8 D £B° 1 :PlU0 Ab3d @81 SSUTD "H3 :d3LTIA C3X1SJ - TINNBHD
{5W)  3WIL

BIg pae 2874 TAA 861 851 pEl Bol BL ¥ Bl Be-

_ _ _ BrE-

-—1 6B¢-

-— bCC-

NOI19¥313338

-— B3I~

-— BBI-

(1-B7 X )

58ZPTLE -H3BWNNN L1531 1531 6375 BBZ SSALUA dZBGIH1 :HIBUNN DHI
NDILPYIT3000 SIXYU-K L53HD HIINISSUd INDH4 LHOIY
ENIWNT 1370HATHDI BGET -~ BB1BAD

9710828

B-43



SW BR'BB 8 9 BV ¥~ ‘SN ¥R SL 8 O BL Z :Y1¥0 X¥3d BBT 55913 HI -¥3ALNIA CIALSD - TINNBHD
(5W)  JNIL
BIg p8Z B&Z YA A BeI1 821 Bel el 8L By B1 pZ-
A S
. . . . . . . N . . I.@M|
. . . . _
o
. . . . . . . . . . . N . lm.ﬂl. m
a
. m
vl
g
+ 3 . -
S
. . .I@I
f\;Ewif\ . ] e
. . o . . I A L s =
R - . B -—1 BT
BE

S8ZRILE -¥3EUNN 1531 1531 (0378 B@Z SSAWA dZBEIYL : HIBUNN JH!
NOTLBYM3T3339 SI1KU-A L53HD ¥3IN3SSUd LND¥4 LHOIWY
BNIWNT 14704AJH] B66T 7 HBIBRD

971028

B-44



SW 9C° B9 8 9 B H- ‘SW 95°9TT B D #¥ @1 :YLY0 HPdd ABT SSYTD "HI ¥3LTIA4 237150 :13INNUHD
{SH} 3JUIL
R8N paC BEC YA BB1 RN ALl Aot RL ¥ BT A
| | | ‘e
PR m.ﬂl
e g
(e}
m
p=v)
vl
R —f
=
. . . . . R . . N o =
: ~
- - . x
-
. . . . —— ﬁm T_r
G11

S8ZBTLE HIBWAN 1531 1531 0375 B@BZ SSANA dCBGIYL dIBUNAN 28l
NDI1LP¥3130008 S1KY-Z L53IHD 4IINISSPd INDH4 LHDIN
UNINNT 1370HAIHI BEET ~ 6BTIBAD

971828

B-435



SW BB ¥- 39 1@8°Q ‘SWZLBE ® D CBEL 0100

BIg

p8L

RGL

A4

P61

Agdd
(SH)
ER

INIL
BET

bRl

B8T SSUTI3 "HI

BL

By

Y3114

£IY¥1S3

01

< TINNUHD
Be-

58ZRTLE :H3HWNAN 1§31 1531 0375 BBZ SSAUA
NDTLGH3TA000 INPLTNS3IY LSIHD HIINISF5Ud INDY4 LHOIH

ENIWNT 1370HAIHD BEBT < BRIBAD

dZBGIHL

‘HIBNNN 341

7

[iE]

UIA

NOTLEYd313338

BB1

re

{;-B7 X )

BRE

B3¢

971028

B-46



SN BB BL 8 WW 9B'Z1- “SW 94°1G 8 WW B¥ B :9lbD Xg3d B89 SSYT1J HI :y¥3inid €0X1S3 : TINNYHD
{5W)  3NIL
81g P8z BGZ gee P67 U gt ALl oL UL a1 pZ-

_ BET-

-—1 G111~
N [ew)
: — 1B~
—
D
. . &)
m
x
m
=
)

. . . U N.w...
=
=
. >
— s S

F— mﬁl

}“}?—f i..c....«L. - “._.... y .qL....:».F
W G
S58Z9TLE - H3IGUNN 1531 1531 03718 B8Z 5SAWA dZBGIYL - ¥3HHNN Jdl

NO11337430 153HD H3IINISSPJ LINDHJ LHOIH
ONIHNT 13704A3IHD BEBT ~ 6BIBAD

371828

B-47



Big

- TINNUHD

ALy

L=

C5E-

LGC-

¢81-

L3-

82

SN B3 LL ® N L1 E£CB¥- "SW BR'BZZ B N ¢6°Z9¢ :419¥0 Wvid @@8 SSY13 "HI :H3ILId Z4H47
(54} FHIL
[u1:24 BEL pee gg1 p81 BET eal oL oF B1 pe-
58ZPILE :HIBWAN 1531 1531 0315 BBZ SSAHAS dZBGIHL :¥IBUNN Dl

33804 HNW3I4 L1437 Y3INISSUd INO¥d4 LHOTIH
UNIWNT 13T0MAIHD BEBT ~ BBIBHD

32404

(181 X N)

9710828

B-48



SW ¥ B9 8 N BZ BBIY- ‘SK

BB ¥LT B N LE°BCT :9190 H¥3d

pp3 SSUTI HO -¥dLTId

CJW4Y - TINNGHD

Br¥-

148~

¥bZ-

L12-

Br1-

£9-

¥l

(SHY 3NIL
pig R8BC PCZ LY AA BT 8581 pel ol AL 14 81 Be-
A i -
Y il fé}%%s%
S8ZRTLE - H3EUAN 1531 1531 03715 B@Z SSAHWA dZBGIHL - H¥3IBUNN 2L

30404 ¥NNZ4 LHDITY H3ION3SSPd INOHA LHIIH
OUNINNT L3IT0HAIHO BE6T ~+ GBTAAD

33404

(187 X N

971828

B-48



Appendix C

Manufacturer's Vehicle Information

C-1 9710288



m /j fj/o j‘ O ;

North American Operations
Engineering Center

September 18, 1897
USG 3359

Mr. Harry Thompson, Division Chief
Office of Vehicle Safety Compliance
Safety Assurance

National Highway Traffic Safety
Administration

400 Seventh St., S.W.

Washington, D.C. 20580

Subject: Information Request NSA-31CCa/0A:208970811X

Dear Mr. Thompson:

This is in response to your letter received August 20, 1997, requesting information for proposed
FMVSS 208 enforcement testing of the 1988 Chevrolet Lumina. Specifically, the letter
requested certain information on the alternative requirements that the automatic restraint in this
vehicle meets, if tension-relief devices were incorporated into the restraint system and certain
test set-up information.

The specific OVSC questions and the General Motors Corporation responses are included in
Enclosure 1.

\We trust this information is responsive to your request. We welcome the opportunity to discuss
any aspects of our response with you or members of your staff. If there are any questions,
please do not hesitate to contact Mr. John E. Kromrei (810/847-1735) of my staff, or Mr.
Richard F. Humphrey (202/775-5071) of GM's Washington Office.

Sincerely,

C. Thomas Terry, Director
Safety Affairs & Regulations
Safety Center

cc: C. Case, NHTSA

Safety Center « Mail Code: 480-111-S56 « Engineering Building #1-11
General Motars Corporation » 30200 Mound Road ¢ Box 9010 « Warren, M 48090-8010
FAX: (810) 985-8018
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Enclosure 1
USG 3359

OVSC QUESTIONS & GM RESPONSES
RE.GARDING FMVSS 208 INFORMATION REQUEST
1998 Chevrolet Lumina
NSA-31CCa/ OA:2089870811X

ltem 1

Flease inform OVSC if the air bag restraint system is certified to meet the requirements of
S4.1.5.1(a)(1) or S13.

If the air bags were installed to meet the requirements of S4.1.5.1(a)(1), please provide a copy
of the certification test reports for the frontal/angular barrier impact tests of the automatic
restraint system with the manual safety belts unfastened and fastened.

if the air bags were installed to meet the requirements of S13, please provide a copy of the
certification test reports for the frontal/angular barrier impact tests of the automatic restraint
system with the manual safety belts fastened and the certification test reports for the sled test
with only the automatic restraint system.

GM Response

The air bag restraint system provided at the driver's and passenger’s seating positions in the
subject vehicle is installed to meet S13. In addition, the air bag restraint system provided at the
driver's and passenger's seating positions, along with the manual 3-point safety belt, were
installed to meet the requirements of paragraphs 54.1.5.1(a)(3) of FMVSS 208.

Since the subject vehicle’s driver and passenger air bag restraint system are installed to mest
the requirements of S13, no response is required.

Attachment A includes those portions of the frontal barrier test reports and sled tests pertinent
to the requirements of FMVSS 208.

tem 2

If the air bags are or will be depowered or changed from the previous model year, explain the
changes.

GM Response

The air bags for both the driver and right front passenger in the subject vehicle were reduced in
force by reducing the inflator output in the 1998 model. The following describes the changes:
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-2~ Enclosure 1
USG 3358

1997 Driver Inflator 1998 Driver Inflator 1997 Pass. Inflator 1898 Pass. Inflator
370 Kpa x 12 Kpa/ms* 300 Kpa x 10 Kpa/ms * 370 Kpa ** 320 Kpa *

* Peak Pressure x Slope
** Peak Pressure

ftem 3

If the air bag has been depowered or changed, explain how it can be determined, prior to
purchase, that a particular vehicle has a depowered air bag.

GM Response

All 1898 models of the subject vehicle have depowered air bags. A 1998 model year vehicle
can be verified by confirming that the 10th digit of the vehicle identification number (VIN) is the
letter W.

ltem 4

If the vehicle was ceriified with unrestrained dummies to meet the requirements of $13,
describe how to disconnect the air bags from the vehicle sensors and connect them to the
triggering mechanism used in the sled test. Describe the method used in certification to
determine when to trigger the air bag and the system used to trigger the air bag.

GM Response

Sted tests used to meet the requirements of $13 were performed on a sled buck in which the
air bags were never connected to vehicle sensors. Air bags for full scale tests can be
electrically disconnected from the vehicle harness and a separate electrical hamess can be
attached directly to the air bags, specifically for test deployment. Attachment B includes a
section from the subject vehicle’s service manual, showing location, attachment, and proper
disabling of the SIR system. [NOTE: This is only a section of the service manual and is not
meant to include all steps and precautions used in providing full service of the SIR system.]

For GM's sled testing, the air bags are powered and activated by a remote system whether a
full vehicle or a sled buck is used. This remote air bag control system is electronically wired to
the air bag through a junction box. To deploy the air bags, the air bag control system provides
the power through the interconnect of electronic wiring. The air bag control system is
programmed to activate the air bag as follows:

The FMVSS 208 requirement states that the air bag “is to be activated at 20 ms +2 ms from
the time that 0.5 g is measured on the dynamic test platform.” GM'’s sled facility generates a
time reference signal when the sled reaches 1.0 g. After reviewing the reference signal's
time difference between 0.5 and 1.0 g in several sled tests, the average difference was
determined to be 0.61 ms. Using this information, the remote air bag control system at GM's
sled facility is programmed to trigger at 19 ms after the 1.0 g reference level to activate the
air bag within the required timing stated above.
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-3- Enclosure 1
USG 3359

tem 5

State, for any safety belt system in this vehicle, whether or not it is equipped with a tension-
relieving device. Provide a copy of the information furnished in accordance with S7.4.2, if the
tension-relieving device is used.

GM Response

The safety belt systems used in the subject vehicles are not equipped with a tension-relieving
device.

tem 6

FMVSS No. 208, S8.1.5 allows the manufacturer the option of having movable vehicle windows
and vents placed in the closed position. State whether the vehicle’s movable windows and
vents were opened or closed for the certification tests.

GM Response

The windows and vents were open during zero degree frontal testing.

lte

Submit dummy placement measurements, including diagrams or photographs which show
exactly where measurements were taken. Enclosed is a diagram of some of OVSC’s dummy
measurements. Where possible, use the dimension shown in the diagram to provide the
individual dummy placement measurements.

State whether the vehicle has a foot rest for the driver.

GM Response

The available dummy placement information is included in Attachment C.

The subject vehicle does not incorporate a driver foot rest.

jtem &

Provide the seat positioning, steering column positioning, and fuel tank data on the enclosed
form. If more than one front seating configuration, steering column, or fuel tank are available
on this vehicle, provide separate information for each.

GM Response

Attachment D includes the requested information.
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-4- Enclosure 1
USG 3359

item 9

If the vehicle is equipped with ao;/'ustab/e seat (belt) anchorages, provide the manufacturer's
nominal design position for a 50" percentile adult male occupant.

GM Response

The subject vehicle is equipped with height-adjustable shoulder belt guides for the driver and

right front passenger. The nominal design position for a 50t percentile male occupant is one
(1) position down from full up.

ltam 10

For barrier tests provide the speed at impact, vehicle test weight, and resulting injury criteria
(i.e., HIC, chest acceleration, chest compression and femur loads) recorded for all certification
tests conducted to meet the requirements of S4.1.5.1(a)(1). For sled tests, provide the
resulting injury criteria (i.e., HIC, chest acceleration, chest compression, femur loads and neck
moments and forces) recorded for all certification tests conducted to meet the requirements of
S13.

GM Responsg

Attachment E includes a summary of the requested injury criteria information.

ftem 11

When vehicle components must be removed to obtain the proper test weight for the barrier test,

what components do you recommend for removal and in what priority order do you recommend
removal? ’

GM Response

GM does not typically prioritize which components are to be removed from a test vehicle to
accommodate test weight. However, components that have been removed during our testing
include trunk interior trim, spare tire and jack, rear seats and rear carpeting. Additional

components that may have been removed during specific tests include rear door trim, rear
bumper facia, rear bumper and the deck lid.

em 12

If the vehicle uses a pressure vessel (o inflate the air bag, provide a copy of the test reports or
engineering analysis to demonstrate that it meets all the requirements of S9.1.
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-5- Enclosure 1
USG 3358

' GM Response

The air bags installed in the subject vehicles do not incorporate a pressure vessel to inflate the
system. No response is required.

tem 13

if the vehic/(_e uses an _explosive device to inflate the air bag, provide a copy of the test reports
or engineering analysis to demonstrate that it meets all the requirements of S9.1.

GM Response

The air bags installed in the subject vehicles do not incorporate an explosive device to inflate
the system. No response is required.
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Attachment B

USG 3359

6 pages
(including this cover)
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estraints

Clev

Hepair Instructions
SIR Service Precautions

Failure to follow the correct Rrocedure could

cause air bag deployment, personal injury, or
unnecessary SIR system repairs,

The inflatable restraint Sensing and Diagnostic
Module (SDM) maintains a reserve energy supply.
The reserve energy supply provides deployment
power for the air bags, Deployment power is
available for as much ag 10 minutes after
disconnecting the vehicle power by any of the
following methods:

+ You turn OFF the ignition switeh.

+ You remove the fuse that provides power to the
SDM.

» You disconnect the vehicle battery from the
vehicle electrical system.
Performing the following Procedure prevents

deploying of the air bags from the reserve energy
supply power.

L VMo A SIR 9J-85

Disabling the SIR System

1. Tumn the steering whes| so that the vehicle's
wheels are pointing straight ahead,

2. Turn the ignition switch 1o the OFF position.

3. Remove the key from the ignition switch,

4. Remove the IP fuse block door. Refer to Fuse
Block in Instrument Pane, Gages and Console.
Important: With Fuse 21 removed and the
ignition switch in the RUN position, The AlR
BAG warning lamp lluminates. This is normal

operation, and does not indicate an SIR system
malfunction.

3. Remove Fuse 21 from the |P fuse biock,

4 B ] B

000000000

123456789

00000000

10111213 14 1516 17 18

uooog

19 20 21 22 23 24 25 23 57

U00000oog

282930 31 32 33 34 3536

00000000

3738394041 42 4344 45

212824
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Restrainy,

6. Remove the sound insulator-LH. Reler 1o
instrument Panel Sound Insulators in |ng. -
Panel, Gages and Console. TeT

7. Remove the Connector Position Assurance

(CPA) from the driver yellow 2-way conne-:-.
located at the base of the steering columr

212625

8. Disconnect the driver yellow 2-way conneci!
located at the base of the steering column. !

Lo

212628

9. Remove the sound insulator-RH. Refer to .
instrument Pane! Sound Insulators in [nstrume’-
Pane!, Gages and Console.

10. Remove the Connector Position Assurance
from the passenger yellow 2-way connecter
located behind the 1P compartment door.

(CPA

9710288
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Restraints

11. Disconnect the passenger yellow 2-way co
located behind the IP compariment door,

Enabling the SIR System
1. Remove the key from the ignition switch.

nnector

2. Connect the passenger yellow 2-way connector

focated behind the |p compartment door,

3. Install the Connector Position Assurance (
to the passenger yellow 2.way connector
located behind the [P compartment door.,

CPA)

-SIR  9J-87
e

212833

212633

9710288
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'9J-88_SIR _Restran,,

4. Connect the driver yellow 2-way connecr...
located at the base of the steering copym-

212828

5. Install the Connector Position Assurance (Ci
to the driver yellow 2-way connector located i
the base of the steering column.

212625

6. Install the sound insulator-RH. Refer t0

instrumeht Panel Sound Insulators in Instrumé”
7. Install the sound insulator-LH. Refer to

D D DD D [] D D D Instrument Panel Sound Insulators in Instrume’

Panel, Gages and Console.
12345678839 8. Install Fuse 21 to the IP fuse block.

D D D D D D D D D 9. Install the IP fuse block door. Refer to Fuse

1011 1213 14 1516 17 18 Block in Instrument Panel, Gages and Conso?

! D D D D D D D 10. Sta_ying well away from bath ai.r_bagS, turn the
19 20 21 D2 23 24 25 26 27 igniticn switch to the RUN paosition.

10.1. The AIR BAG warning lamp will flash
DDDDDDDDD se\?en times. K

282930 31 32 333435 36 10.2. The AIR BAG warning lamp will then

- . DDDDDDDDD turn OFF.

3738394041 424344 45 11. Perform the SIR Diagnostic System Check if
i~ U s -12 the AIR BAG warning RFi2i8es nat operate
] as described.




' Restraints

—
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R

General Service Instructions
« Do not EXpose the inflator Modules to

temperatures aboye 65°C (150°F).

- Verify the correct replacement part Number.

Do not Substitute g Component from a different
vehicle.

Do not repair any of the foHowfng Components.

Service these Components by replacament only.

= The inflatable restraint Sensing ang
Diagnostic Module (SDM).

- The inflatable restraint |p (inflator) module.

~ The infiatable restraint Steering whee|
(inflator) module. .

- The inflatable restraint Steering whee|
module coj,

the SIR system.

+ Discard any of the fol!owing Components jf jt

has been dropped from a height of
91 centimeters (8 feat) or Qreater. Do not install
the component in a vehicle,

= The inflatable restraint Sensing ang
Diagnostic Module (SDM).

~ The inflatable festraint |p (inflator) module,

~ The inflatable restraint Steering whegj
(inflator) module.

= The inflatable restraint Steering whee|
module coil.

When you replace the SDM, verity that the
following conditions are met: -

-~ The mounting surface is clean.

= The arrow on the module pointg toward the
front of the vehicle,

- The module is flat on the Mounting Surface,
parallel to the vehicle datym line,

~ The module fasteners are instajled and
tightened ag Specified,

codes, only apply Power to the SIR System
when one of the following two canditiens s
met:

- All SIR system components are properly
mounted ang efectricany Connected,

= A diagnostic Procedure directs You to apply
power.

Begin diagnosis of malfunctions with the SIR
Diagnostic System Check, Perform the giR

Diagnostic System Check in order to verify the
following:

- The Proper operation of the AIR BAG
warning lamp.

- Communication with the SDM through the
serial datg line.

= The presence Or absence of diagnostic
trouble codes.

— Whether additiona} diagnosis jg required ang
whera the information resides,

Not beginning with the SIR Diagnostic System
Check could cause the following:

~ Extended diagnostic time.
— Incorrect diagnosis.
= Unneedeg parts replacement.

9710285



SEAT POSITIONING

Set seat at mid-point. The rearmost adjusted position is the same for both manual And
power seat adjusters.

Manual Adjuster: Set at notch # 12 from the forwardmost position of the seat adjuster
(forwardmost notch counted as # 1). The total available fore-aft trave! of the seats on

models equipped with manual adjusters is 220 mm. There are a total of 23 positions at
10 mm intervals. L

Power Adjuster: Measure total available seat travel and mark mid-point. The total
available fore-aft trave! on models equipped with power adjusters is 200 mm,
4

SEAT BACK ANGLE MEASUREMENT

An inclinometer should be placed on the rearward surface of the outboard seat-back
frame.

Starting approximately 2-3 inches above the seat back pivot point near the outboard
edge, press against the seat back rear surface to fesl for the hard structure (i.e.: steel
frame). Move fingers upward to locate the frame member. Make certain that there is
enough flat surface to place the base of the inclinometer which is being utilized.

Cut the trim fabric vertically aiong 2 line slightly inward of the steel member. Pull open
and remove material over the frame member. Make certain that the frame surface is flat
and clear of any foam material. Place the inclincmeter firmly on the frame through the
fabric opening and adjust the seat back until an angle of 26 degrees is indicated.

FUEL TANK CAPACITY:

Usable fuel capacity of the 1998 Chevy W cars is 16.6 gals (62.8 L). The unusable
capacity is 0.3 gals (1.1L). There are no optional equipment fuel tanks. For FMVSS 301
testing, the unusable capacity of stoddard solvent fuel is first established inside the tank .
Then 95% of the usable capacity is added. The fuel system in C-11360 was filled in this
manner.

i
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Attachment E

USG 3359

2 pages
(including this cover)
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TEST VEHICLE INFORMATION

Vehicle Model Year & Make: __/ 998 CHEW 0 LET~ . ‘
Vehicle Model & Body Style: /st ¢ 4pR2) AgonTE CARLO [ Z pg)

¢

1. NOMINAL DESIGN RIDING POSITION - -

For adjustable driver and passenger seat backs. : .
Please describe how to pasition the inclinometer to T~z
measure the seat back angle. Include description of UPRIGHT POSTTION  ———— ’
the location of the adjustment latch detent if applicable.
Indicate, if applicable, how the detents are numbered
(Is the first detent "0" of "1"7]. Indicate if the seat
back angle is measured with the dummy in the seat.

SEAT BACK

Seat back ang!é for driver's seat = Z-é degress. SEAT CUSHION
Measurement Instructions:

See Artcdten Sthac oM

LEFTSIDEVIEW "\

Seat back angle for passenger's seat ._-_2@ degrees.
Measurement instructions: }

SAUE  AS Dy

2. SEAT FORE & AFT POSITIONS - - ——'

Provide instructions for positioning the driver and front ‘outboard passenger seat(s) in the center of fore and
aft travel. For example, indicate how the detents are numbered (is the first detent "0" or "1"7?}. Provide
information to locate the detent in which the seat track is to be locked.

Positioning of the driver's seat:

SeE Amratep SHEET

Positioning of the passenger's seat (if applicable):

v SAmE A Dliyed- ‘"

Rev. 7/11/84

C-16 9710288



3. FUEL TANK CAPACITY DATA - -

3.1 A. "Usable Capacxty of standard equipment fuel
tank = gallons.

VAPOR VOLUME FILLER PIPE VOLUME

B. "Usabie acxty of optional equipment fuel “FUELLINE o
tank = gallons. :
C. "Usable Capacity” of vehicle(s) used for USABLE Fl
certification testing tn -~3quirements of CAFACTY LLER CAR
FMVSS 301 = {4 gallons. ¢ s
-7 : UNUSABLE CAPACTTY —
Operational Instructions: VEHICLE FUEL TANK ASSEMBLY
3.2 "Amount of Stoddard solvent added to vehicle(s) used for certification test(s) = _/5s 8 gallons
3.3 Is vehicle equipped with electric fuel pump? V. YES __ NO

If YES, explain the vehicle operating conditions under which the fue! pump will pump fuel.

7 4. STEERING COLUMN ADJUSTMENTS - -

3~

Steering wheel and column adjustments are made so that
the -steering wheel hub is at the geometric center of the ..
{oGus it describes when it is moved through its full range of
driving positions. If the tested vehlc$e has any of these
adjustments, does your company use any specific
procedures to determine the geometric center.

Operational Instructions:

FAMVSS TEST/NC.;

STEERING COLUMN ASSEMBLY

S%Arﬁﬂra#@ S
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