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Purpose and Test Summary

This 30 mph flat frontal impact test has as the main objective to investigate both vehicle and

occupant dynamics during a flat frontal test. A secondary objective is to gather information on

depowered airbags.

This test was conducted with a 1999 Saturn that impacted a flat frontal barrier. The test vehicle

contained two instrumented Hybrid I 5th percentile adult female dummies.




Section 2.0

Flat Frontal Barrier Impact Test Summary
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Test Procedure

This test was conducted per VRTC personnel’s instructions. Data was obtained relative to

FMVSS 208, “Occupant Crash Protection,” performance.

The test vehicle was instrumented with twelve (12) accelerometers to measure longitudinal,
lateral, and vertical axis accelerations and two (2) inductive pickup switches to measure the driver
and passenger airbag fire times. The vehicle's specified impact velocity range was 47.5 to 49.1

km/h. The vehicle impacted a flat frontal.

The test vehicle contained two (2) Hybrid 01 Sth percentile adult female anthropomorphic test
devices (dummies). The dummies were positioned in the front outboard designated seating
positions according to the FMVSS 208 laboratory seating procedure. Both dummies were

restrained with 3-point unibelts and airbags.

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 forces and moments. Additionally, the

passenger dummy was instrumented with load cells in the upper and lower tibias of both legs.

The fifty-four (54) data channels were digitally sampled at 12,500 samples per second and
processed per Sections 11.13 through 1 1.15 of the Laboratory Test Procedure.

The crash event was recorded by one (1) real-time panning motion picture camera and fifteen
(15) 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 data plots. Appendix

C contains the dummy certification. Appendix D contains the miscellaneous test information.
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Test Results Summary

This flat frontal barrier test was conducted at TRC on August 16, 1999.

The test vehicle, a 1999 Saturn SL1, was equipped with airbags at the driver's and right front
passenger’s seating positions. The vehicle's test weight was 1186.1 kilograms. The vehicle's impact

speed was 50.2 km/h. The vehicle's maximum static crush was 488 millimeters.

The driver's 15-millisecond HIC was 173 and its 36-millisecond HIC was 323. The driver's
chest maximum resultant acceleration with three (3) milliseconds minimum duration was 33.7 g.
The driver’s chest deflection was 31.3 millimeters. The driver's left and right femur maximum
compressive forces were 3266 N and 632 N, respectively. The left front driver’s tibia indices are:

upper left leg, 0.31; upper right leg, 0.23; lower left leg, 0.20; and lower right leg, 0.16.

The right front passenger’s 15-millisecond HIC was 282 and its 36-millisecond HIC was 462.
The right front passenger’s chest maximum resultant acceleration with three (3) milliseconds
minimum duration was 34.0 g.! The passenger’s chest deflection was 25.8 millimeters. The right

front passenger's left and right femur maximum compressive forces were 1806 N and 705 N,

respectively.

! See Data Acquisition Explanations
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Data Acquisition Explanations

The right front passenger dummy’s chest Y-axis acceleration data channel, CSTYG2, failed to
record valid data throughout the test. This anomaly also affects the resultant acceleration for the
chest. The chest resultant acceleration used in this report was calculated using only the X and Z

data channels.

The vehicle’s right brake caliper X-axis acceleration data channel, BCRXGI, lost data after

approximately 66 milliseconds.

The vehicle’s passenger side airbag inductive pickup data channel, ABSQ?2, did not record valid
data.
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Test type:
Test date:
Test time:

Ambient temperature
at impact area:

Vehicle year/make/
model/body style:

Vehicle test weight:
Impact angle':
Impact velocity”:

Primary:
Secondary:

Maximum static crush:

Average rebound:

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

Door opening data:

Left-front:
Right-front:

1

Table 1 Crash Test Summary

With respect to tow track centerline.

Flat frontal impact
990816-1

1339

21°C

1999/Saturn/SL1/4-door
1186.1 kg

0°

50.2 km/h

48.2 km/h

488 mm

1456 mm

Easy
Easy

2 Speed trap measurement (£ .08 km/h accuracy)
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Table 1 Crash Test Summary. Cont'd.

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:

Driver #289

Hybrid 111 5t percentile
adult female

Left front

Airbag

25

None

None

Airbag/Seatback
Airbag

None
Instrument panel

Instrument panel
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Passenger #369

Hybrid 11 5% percentile
adult female

Right front
Airbag
15

None

None

Airbag/Seatback
Airbag

None
Instrument panel

Instrument panel



Table 2 Test Vehicle Information

Vehicle year/make/
model/body style: 1999/Saturn/SL1/4-door
Color: Gold
VIN: 1G87(G5289X72208090
Engine data:

Placement: Transverse/lateral

Cylinders: 4

Displacement: 1.9 liters
Transmission data: _5 speed, _ X manual, __automatic, __ overdrive
Final drive: _X fwd, ___rwd, _ 4wd
Date vehicle received: N/A
Odometer reading: 98 miles
Dealer's name and address: N/A
Accessories:
Power steering Yes Automatic transmission No
Power brakes Yes Automatic speed control No
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 No Other: None

Certification data from vehicle's label:

Vehicle manufactured by: Saturn Corporation
Date of manufacture: 11/98
VIN: 1G8ZG5289XZ7208090
GVWR: 3251 Ib.
GAWR: Front: 1647 1b.

Rear: 1604 1b.
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Table 2 Test Vehicle Information, Cont'd.

Size of tires on vehicle: P175/70R14
Spare tire: Space saver
Type of front seats: Bucket

Tire & capacity data from vehicle's label:

Recommended tire size: P175/70R14
Recommended cold tire pressure:

Front: 30 psi

Rear: 26 psi

Designated Seating Capacity:

Front 2

Rear 3

Total 5

Vehicle Cargo Weight: 849 Ib.

Test vehicle attitudes:

Delivered attitude: LF: 671 mm RF: 677 mm LR: 678 mm RR: 671 mm
Fully loaded attitude: LF: 659mm  RF: 666 mm LR: 650 mm RR: 651 mm
Pre-test attitude: LF: 655mm RF: 656 mm LR: 648 mm RR: 644 mm
Post-test attitude: LF: 659mm  RF: 645 mm LR: 650 mm RR: 636 mm
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Table 2 Test Vehicle Information, Cont'd.

Weight of test vehicle as received (with maximum

Right front 317.1 kg
Left front 322.1 kg-
Total front weight 639.2 kg
Total rear weight 413.7 kg
Total delivered weight 1052.9 kg

Calculation of test vehicle's target test weight:

RCLW = Rated Cargo and Luggage Weight

fluids):
Right rear 207.3 kg
Left rear 206.4 kg

(61% of total vehicle weight)
(39% of total vehicle weight)

UDW = Unloaded Delivered Weight (1052.9 kg)

DSC! = Designated Seating Capacity (5)
RCLW? = 449kg

Target test weight = UDW + RCLW + (number
Target test weight = 1052.9+449+952 =11

Weight of test vehicle with required dummies and

of Hybrid IIIl Dummies x 47.6 kg per dummy)
93.0kg

38.0 kg of cargo weight;

Right front 3257 kg
Left front 346.5 kg
Total front weight 672.2 kg
Total rear weight 5139 kg
Total test weight 1186.1 kg

Weight of ballast secured in vehicle: None

Components removed to meet target test weight:

CG rearward of front wheel centerline: 1126 mm

Vehicle Wheelbase: 2600 mm

Right rear 2658 kg
Left rear 248.1 kg
(56% of total vehicle weight)
(43% of total vehicle weight)
(0.58% under target test weight)

rear seat, package shelf liner, rear speakers,
rear bumper facia, rear wheel well liners,
muffler, rear tie-down hook, rear door seals,
rear door panels, rear door glass, spare tire,
jack, rear door window crank assemblies, C-
pillar trim, rear seatbelt retractors, third
brake light, and license light.

! The designated seating capacity is determined by counting the number of seat belts installed

in the vehicle.
2 From vehicle’s tire label.




Table 3 Post-Impact Data

Test number: 990816-1

Test date: 08/16/99

Test time: 1339

Test type: flat frontal impact
Impact angle: 0°

Ambient temperature

at impact area: 21°C

Temperature in

occupant compartment: 21°C

Impact velocity:
Primary: 50.2 km/h
Secondary 48.2 km/h
Specified range: 47.5 t0 49.1 km/h

Distance from vehicle to barrier:
Entering velocity trap: 356 mm

Exiting velocity trap: 51 mm

Test vehicle static crush:

Overall length of test vehicle:

Pre-test: L:  4555mm C: 4700 mm R: 4555 mm
Post-test: L: 4400 mm C: 4212 mm R: 4252 mm
Total crush: ' L: 155 mm C: 488 mm R: 303 mm

Average crush: 379 mm

Test vehicle rebound from flat frontal:

Distance from test vehicle to barrier:
Post-test: L: 1498 mm C: 1379 mm R: 1493 mm

Average rebound: 1456 mm
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Ficure 1 Impact Velocity Measurement System

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

The vanes have 305-millimeter spacing.
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Figure 2 Accident Investigation Division Data for 30 mph Flat Frontal Barrier [mpact

Test date: 990816-1

Vehicle year/make/

model/body style: 1999/Saturn/SL1/4-door

VIN: 1G82G5289XZ208090

Build date: 11/98

Test weight: 1186.1 kg «—— L —>
Vehicle wheelbase: 2600 mm «— L/2——>‘i<—— L/2—>
Maximum width: 1688 mm "’T”Tﬂ“i_f“}\\
Front overhang: 980 mm cl

Classification (CDC) Code: 12FDEW2

i
[
|
@
Collision Deformation :
iy
t

Crush depth =

measurements: /\/1\/
Cl: 245
C2: 355 5
C3: 439 |
C4: 430 !
C5: 399
c6: 303

Midpoint of damage: =~ D:  Vehicle Longitudinal Centerline

Length of damaged
region: L: 1525 mm
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Figure 3 Vehicle Accelerometer Placement
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Section 3.0

FMVSS 208 Data
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Table 5 Dummy Injury Criteria

Maximum Acceleration

Head
X Y Z R X
Driver 439¢g -108¢ 186 g 449 ¢ -36.7 g
Passenger S51.7¢ 34g 188¢g S46¢g 352 ¢
Maximum Femur Compressive Force
Left Femur Right Femur
Driver 3266 N 632N
Passenger 1806 N 705 N
15-millisecond Head Injury Criteria '
HIC Time t; Time t;
Driver 173 552 ms 70.2 ms
Passenger 282 71.8 ms 86.8 ms
36-millisecond Head Injury Criteria’
HIC Time t; Time t;
Driver 323 43.4 ms 79.4 ms
Passenger 462 59.0 ms 95.0 ms
Chest Maximum Resultant Acceleration”
Acceleration Time t; Time t;
Driver 337¢ 45.2 ms 48.2 ms
Passenger’  34.0g 61.5 ms 64.5 ms

Maximum Chest Deflection

Driver 31.3 mm

Passenger 25.8 mm

' As defined in FMVSS No. 208
2 Defined as equal to or exceeding 0.003 sec. duration
3 See Data Acquisition Explanations
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Dummy Kinematic Summary

Driver Dummy

Upon impact, the driver dummy translated forward on the seat impacting both knees into the
instrument panel. The dummy’s head and chest impacted the airbag. The driver dummy then
rebounded back into the driver’s seat. The back of the driver dummy’s head hit the headrest. The

driver dummy came to rest seated in an upright position in the driver’s scat.
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 passenger dummy then

rebounded back into the passenger’s seat. The back of the passenger dummy’s head hit the

headrest. The passenger dummy came to rest seated in an upright position in the passenger seat.
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Vehicle, Occupant, and Camera Measurements
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Figure 4 Pre-test and Post-test Measurement Points
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Table 6 Impacted Vehicle Measurements

1999/Satun1/SL1/4-door
Test Number: 950816-1

No. Type of measurement Pre-Test Post-Test Difference
X1 |Total Length of Veh. at Centerline 4700 4212 488
X2 |Rear Surface of Veh. to Front of Engine Block 3994 3773 221
X3 |Rear Surface of Veh. to Firewall 3610 3545 65
X4 |Rear Surface of Veh. to Upper Leading Edge of Right Door | 317 8 3174 4
X5 |Rear Surface of Veh. to Upper Leading Edge of Left Door 3184 3186 -2
X6 |Rear Surface of Veh. to Lower Leading Edge of Right Door | 3161 3156 5
X7 |Rear Surface of Veh. to Lower Leading Edge of Left Door | 3171 3169 2
X8 |Rear Surface of Veh. to Upper Trailing Edge of Right Door 2221 2219 2

X9 |Rear Surface of Veh. to Upper Trailing Edge of Left Door | 2225 2228 3

X10|Rear Surface of Veh. to Lower Trailing Edge of Right Door | 2235 2232 3
X11|Rear Surface of Veh. to Lower Trailing Edge of Left Door | 2246 2244 2
X12|Rear Surface of Veh. to Bottom of " A " Post on Right Side | 3180 3150 30
X13|Rear Surface of Veh. to Bottom of " A " Post on Left Side | 3180 3163 17
X14|Rear Surface of Veh. to Firewall--Right Side 3555 3541 14
X15|Rear Surface of Vehicle to Firewall --Left Side 3563 3503 62
X16|Rear Surface of Veh. to Steering Wheel Center 2760 2765 -5
X17|Center of Steering Column to " A " Post 280 298 -18
X18|Center of Steering Column to Headliner 460° 440 20
X19|Rear Surface of Veh. to Right Side of Front Bumper 4555 4252 303
X20|Rear Surface of Veh. to Left Side of Front Bumper 4555 4400 155
X21|Length of Engine Block , 410 410 0

43




Ficure 5 Vehicle Target Locations
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Figure 6 Dummy Measurement Locations for Front Seat Occupants
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Table 7 Dummy Measurement Data For Front Seat Occupants

Driver Passenger
Designation Type of Measurement (Serial #289) (Serial #369)
WA Windshield angle : 25.0° 25.0°
SWA Steering wheel angle 72.2° N/A
SCA Steering column angle 17.8° N/A
SA Seat back angle 71.5° 66.9°
HZ Head to roof 215 mm 207 mm
HH Head to header 279 mm 268 mm
HW Head to windshield 603 mm 618 mm
HR Head to side header 250 mm 252 mm
NR Nose to rim 248 mm N/A
NA Nose to rim angle 8.2° N/A
CD Chest to dash 424 mm 383 mm
CS Steering wheel to chest 223 mm N/A
RA Rim to abdomen 172 mm N/A
KDL Left knee to dash 127 mm 129 mm
KDR Right knee to dash 143 mm 134 mm
KDA Qutboard knee to dash angle 57.1° 54.3°
PA Pelvic angle 20.9° 18.5°
TA Tibial angle 61.6° 55.4°
KK Knee to knee 287 mm 203 mm
ST! Striker to head 413 mm 417 mm
Striker to head angle -72.7° -64.6°
SK' Striker to knee 610 mm 613 mm
Striker to knee angle 4.5° 6.8°
SH! Striker to H-point 372 mm 386 mm
Striker to H-point angle 32.5° 37.2°
SHY Striker to H-point (Y-direction) 220 mm 225 mm
HS Head to side window 345 mm 344 mm
HD H-point to door 160 mm 172 mm
AD Arm to door 155 mm 155 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 7 Camera Positions
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Figure A-1 Pre-Test Front View
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Figure A-6 Post-Test Left Rear Three-Quarter View




Figure A-7 Pre-Test Rear View

Figure A-8 Post-Test Rear View




Figure A-9 Pre-Test Right Side View
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Figure A-12 Past-Test Right Front Three-Quarter View




Figure A-13 Pre-Test Overhead View

Figure A-14 Post-Test Overhead View
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Figure A-17 Pre-Test Underbody - View 1

Figure A-18 Post-Test Underbody - View 1




Figure A-2{l Post-Test Underbody - View 2




oy gy o T
.t'.ﬂ! I

¥
.|-l4r1n_-|..zl:'\-l".l.| . lruﬂn e e

Flgure A-ZI Past-Test Engme Compa.rtm:nt View
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Figure A-28 Post-Test Driver Dummy Windshield View




Figure A-30 Post-Test Passenger Dummy Windshield View
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Figure A-31 Pre-Test Driver Dummy Position - View |
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Figure A-32 Post-Test Driver Dummy Position - View |




Figure A-33 Pre-Test Driver Dummy Position -View 2
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Figure A-34 Post-Test Driver Dummy Position - View 2
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Figure A-36 Post-Test Driver Dummy Position - View 3




Figure A-38 Post-Test Passenger Dummy Position - View 1



Figure A-39 Pre-Test Passenger Dummy Position - View 2
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Figure A-40 Post-Test Passenger Dummy Position - View 2
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Figure A-42 Post-Test Passenger Dummy Position - View 3




Figure A-43
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Figure A-44 Post-Test Driver Dummy Head Contact - View |



Figure A-45 Post-Test Driver Dummy Head Contact - View 2

Figure A-46 Post-Test Driver Dummy Head Contact - View 3
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Figure A-48 Post-Test Driver Dummy Knee Contact - View 2




Figure A-49 Past-Test Driver Footwell Deformation View

View

Figure A-50 Pb—Tesr Passenpger Dummy




Figure A-51 Post-Test Passenger Dummy Head Contact - View 1

Figure A-52 Post-Test Passenger Dummy Head Contact - View 2




Figure A-53 Post-Test Passenger Dummy Head Contnct - View 3

Figure A-54 Post-Test Passenger Dummy Knee Contact - View 1
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Figure A-55 Post-Test Passenger Dummy Knee Contact - View 2

gure A-56 Post-Test Passenger Footwell Deformation View
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Figure A-59 Pre-Test Vehicle Tire Information Label View
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Figure A-57 Pre-Test Fuel Cap View
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Figure A-38 Pre-Test Vehicle Certification Label View




Appendix B

Data Plots
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1999 SATURN SL1 INTO 288 FULL FRONTAL RIGID BARRIER AT 35 MPH
DRIVER RIGHT FENMUR FORCE

20 TRC INC. FMYSS 208 TEST NUMBER 998816-1
@ fJPi\\\\\%\\\\\l!fff
20 — - . .
~ i
[a8)
>
= 48— -
i |
[ ]
o .
(]
[
-89 —. e e . . S S
oo | | | | | | |
-20 18 40 70 188 130 160 180 220 256 280 318
TIME (MS)

CHANNEL = RFMF1 FILTER: CH. CLASS 600 PEAK DATA: 785.84 N @ 45 52 MS; -631 68 N B 74 80 NS




1999 SATURN SL1 INTO 288 FULL FRONTAL RIGID BARRIER AT 35 MPH
DRIVER LEFT UPPER TIBIA MOMENT ABOUT X AXIS

36 TRC INC. FMVSS 288 TEST NUMBER 9388816-1

24 L. SO S ﬁ
N - S . o . . o !
= . . . .
= \\\/)\I/«\\(f
m ® S |
. . . . .
)
& . .
(o'
o

04 . T .

-36 _ _

-20 1@ 40 78 100 {30 168 190 220 258 280 310
TIME (MS)

CHANNEL : TBLXM1 FILTER: CH. CLRSS 608 PEAK DATA: 29 62 N-M B 70.56 MS; -4 13 N-M & 41 92 1S



24— -

DRIVER LEFT UPPER TIBIA MOMENT ABOUT Y AXIS

1999 SATURN SL1 INTO 288 FULL FRONTAL RIGID BARRIER AT 39 MPH

TRC INC FMYSS 208 TEST NUMBER: 998816-1
_ {2 b L C . . . R
S . . ‘
> .
=
= @
N _ . . |
"
(e} . .
(e
[an]
S . :

04 L. L . . . . . . .

» | | | | |

-20 10 40 70 140 130 160 196 220 250 284 314d
TIME (M5)

CHANNEL - TBLYN! FILTER: CH. CLASS 600 PEAK DATA: 8.68 N-M B 155.36 M5, -64.50 N-M @ 42 49 MS



1999 SATURN SLI

INTO 288 FULL FRONTAL RIGID BARRIER AT 35 MPH
DRIVER LEFT LOWER TIBIA MOMENT ABOUT ¥ AXIS

5 TRC INC. FMYSS 208 TEST NUMBER:- 994816-1
_ (9 f— . S . .
S . ‘ .
x .
=
5
] . .
o
L)
= -2 — S

. L

~20 1@ 44 70 1ae 130 169 159 220 2506 280 31@
TIME (MS)

CHANNEL : ANLXN1 FILTER: CH. CLASS 640 PEAK DATA: 1 .26 N-M B 173.68 M5, -15.34 N-M @ 42 .16 IS




1999 SATURN SL1 INTO 288 FULL FRONTAL RIGID BARRIER AT 35 MPH

DRIVER LEFT LOWER TIBIA MOMENT ABOUT Y AXIS
26 TRC INC. FHVYSS 288 TEST NUMBER: 9398816-1
24— . . . .
_ 172 b— . . . . . . .
> . . .
h- 3
z ° //\\\//\\f\\
i A A
=
Q . . .
=
- 12 - :
04 . . . o . . . . .
- | | | | | |
-20 14 40 70 1ae 130 169 190 220 250 280 310
TIME IMS)
CHANNEL - ANLYM1 FILTER: CH. CLASS 600 PEAK DATA: 20.55 N-M @ 51 76 MS; -38. 11 N-M € 39 92 1S




36

24

(N % 102)

FORCE

-12

-24

-36

CHANNEL -

1999 SATURN SL1

INTO 288 FULL FRONTAL RIGIO BARRIER AT 35 MPH

DRIVER LEFT TIBIA Z-AXIS FORCE

TRC INC FMysS 208 TEST NUMBER 93B816-1
i St s
20 18 40 70 108 130 168 190 220 250 288 310
TINE (MS)
TBLZF1 FILTER: CH. CLASS 609 PEAK DATA: 95.70 N € 130 32 M5; -822.97 N B 42 .00 NS



{999 SATURN SL1 INTO 208 FULL FRONTAL RIGID BARRIER AT 35 MPH
ORIVER RIGHT UPPER TIBIA MOMENT ABOUT X AXIS

6 TRC INC. FMVSS 208 TEST NUMBER: 998816-1

24— : : . . , 4 :
12 e e ]
= , . . . .
=
= @ {b\,\)‘\\/
. . . . . .
o
= . . . . . .
o |
o |

3 _ | _ | | |
-20 10 40 70 160 130 160 198 220 250 280 310
TIME [M5)

CHANNEL - TBRXM1 FILTER: CH. CLASS 680 PEAK DATA: 27.28 N-M @ 74 .72 MS; -14.31 N1 @ 48.88 MS



{999 SATURN SL1 INTO 288 FULL FRONTAL RIGID BARRIER AT 35 MPH
ORIVER RIGHT UPPER TIBIA MOMENT ABOUT Y AXIS

G TRC INC. FMVSS 208 TEST NUMBER: 990816-1
24 b— . e .
= 12— . . . i . o
= .
=
= ¢ EE—
. . .
> .
('
[onn)
04 . N o .
- | | | | |
-20 19 40 70 100 {30 160 150 220 2508 280 K3V
TIME (MS)
CHANNEL © TBRYM! FILTER: CH. CLASS 608 PEAK DATA: 13 .67 N-M @ 117.68 NS, -48.34 N @ 57 .68 NS




TRC INC.

1999 SATURN 5L1

INTO 288 FULL FRONTAL RIGID BARRIER AT 33 MPH
DRIVER RIGHT LOWER TIBIA MOMENT ABOUT X AXIS
FMVSS 268

TEST NUMBER: - 998816-1

36

24—

(N-M X 181)

TORGQUE

_

|

|

-36
-20

CHANNEL : ANRXM1

1%

FILTER:

49 78

CH. CLASS 600

130
TINE

1608 190 229
(MS)

PEAK DATA: 31.22 N-M @ 74 .32

250

280

318

NS, -9.45 N1 e 56 .86 NMS




TRC INC

1993 SATURN SL1 INTO 288 FULL FRONTAL RIGID BARRIER AT 35 MPH
ORIVER RIGHT LOWER TIBIA MOMENT ABOUT Y AXIS

FMYSS 208

TEST NUMBER: 338816-1

36

(N-M X 181)

TORQUE

lpM .

24 b

|

-36
-20

CHANNEL : ANRYM1

1

FILTER:

49 70

CH. CLASS 660

186

130 160
TIME (M5)
PEAK DATA:

130 220

18 36 N-M @ 82.48 NS,

258

-38.81

280 310

N-M & 57 28 MS



TRC INC

1999 SATURN SL1 INTO 288 FULL FRONTAL RIGID BARRIER AT 35 MPH
Z-AX1S FORCE
FHVYSS 268

DRIVER RIGHT TIBIA

TEST NUMBER 99681k -1

36

24 —-

(N X 182)

FORCE

12—~

e

|

|

-36
-20

CHANNEL : TBRZF1

19

FILTER:

40 10

CH. CLASS 600

160

TIME (MS)

PEARK DATA:

150 220 250 280 310

197 85 N € 38 4@ M5; -696.76 N B 51 .92 MS

¥




TRC INC

1999 SATURN SL1 INTQ 288 FULL FRONTAL RIGID BARRIER AT 35 MPH
RIGHT FRONT PASSENGER HERD X-AX1S ACCELERATION
FMVSS 708

TEST WUMBER 990816-1

30

60 — -

(G)

ACCELERATION

IW@ b -

-94

-20

CHANNEL = HEDXG2

1@ 44 70 tag 130 168 190 228
TIME (MS)
FILTER: CH. CLASS 1009 PEAK DATA: 8 98 G € 218 .00

256 284 310

MS;

-51 74 G @ 76 96 MS




1999 SATURN SL1 INTO 288 FULL FRONTAL RIGID BARRIER AT 35 MPH
RICHT FRONT PASSENGER HEAD Y-AX1S ACCELERATION

3@ TRC INC. FMYSS 208 TEST NUMBER wwsmpm-MJ
60 — - . . . . , . . . . , . . . . . .
30—
S .
- .
()
- 1) L\f:%nr Yk N tns —
ot R A S
e
[NY]
o
Mw .
[an
-30 —- . R . . .
‘ . . . . .
-66 — . . . . . . . . . . . . . . . . .
_q8 _ _ _ |
-20 16 40 78 190 136 160 150 220 258 288 310
TIME  (MS)

CHANNEL : HEDYG2 FILTER: CH. CLASS 1004@ PEAK DATA: 315 G B 75.92 M§; -3.37 G @ 69.92 IS




1999 SATURN SLY INTO 208 FULL FRONTAL RIGID BARRIER AT 35 MPH
RIGHT FRONT PASSENGER HEAD Z-AX1S ACCELERATION

90 TRC INC FHVSS 208 TEST NUMBER 998816-1 |
68 —
30 —-
5 . ‘ . .
= . \A\)\,j}i\ /
)
2
o . .
—
Lt
) .
3]
IS
-9 _ * ) _
-20 1@ 49 76 188 130 160 190 220 250 28@ 318 ;
TIME [MS)

CHANNEL : HEDZGZ FILTER: CH. CLASS 10ed PEAK DATA: 18.81 G € 80 4@ NS; -3.14 G @ 106 80 MS




1999 SATURN SL1 INTQ 288 FULL FRONTAL RIGID BARRIER AT 35 MPH
RIGHT FRONT PASSENGER HEAD RESULTANT ACCELERATION
TRC INC. FMYSS 208 TEST NUMBER 330816-1

160 — -

(Gl

ACCELERATION

20 |—- :

-208 10 40 19 109 13e 160 198 220 310
TIME (MS)

CHANNEL : HEDRG2 FILTER: CH. CLASS 1e0d PEAK DATA: 54 .66 G @ 79 68 M5, 8.62 C @ 5.76 MS

250 280



TRC INC

1999 SATURN SL1 INTQ 288 FULL FRONTAL RIGID BARRIER AT 35 MPH
RIGHT FRONT PASSENGER NECK X-AXIS SHERR FORCE
FHVSS 288

TEST NUMBER 998816

60

20—

N

(N X 102)

FORCE

IM@ .

-68
-20

CHANNEL : NEKXF2

FILTER:

CH. CLASS 1004

1a8

130
TIME

160
(MS)
PEAK

190 220 250 280 318

DATA: 35.72 N @ 81 6B MG, -441.88 N @ 59 92 1S




TRC INC

1999 SATURN SL1 INTO 288 FULL FRONTAL RIGID BARRIER AT 35 MPH

RIGHT FRONT PASSENGER NECK Y-ARX1S SHEAR FORCE

FMVSS 288

TEST NIUMBER

398816-1

£0

40— -

(N X 102)

FORCE

-20 f—-

-60

_ |

|

-20

CHANNEL : NEKYF2

19

FILTER:

40 78 100

CH. CLASS 1009

130 160 199 228
TIME (HS)
PEAK DATA: 117.76 N B 70 .08

258

280

316

MS; -56.70 N @ 86 .80 NS




68
40
20

-

®

=

= @

L

(o8}

oz

[ses]

[
-20
-40
-68

1999 SATURN SL1 INTO 288 FULL FRONTAL RIGID BARRIER AT 35 MPH
RIGHT FRONT PASSENGER NECK 7-AXIS AXIAL FORCE
TRC INC FMVSS 2708

TEST NUMBER 990816 -1

| |

-20 1@ 4@ 70 1a8 130 160 1906 220
TIME (NMS)
NEKZF?2 FILTER: CH. CLASS 1000 PEAK DATA: 148@.82 N @ 63.6@ MS;

CHANNEL :

250 284 314

-186 77 N @ 241 32 MS




198 TRC INC

RIGHT FRONT PASSENGER NECK MOMENT ABOUT X AXIS
FHvsS 2@s8

1939 SATURN SL1 INTG 288 FULL FRONTAL RIGID BARRIER AT 35 MPH

TEST NUMBER 996816-1

128 +—-

(N-1)

TORGUE

lm& b

-120 —-

| |

| |

-180
-20

CHANNEL : NEKXM2

1@

FILTER:

CH.

CLASS 600

180

130
TIME

160 190 2280

(M5)
PEAK DATA: 4.37 N-M & B2 24

250 288 314

MS; -9 53 N-M B T70.72MNS




TRC [NC

1999 SATURN SL1 INTO 208 FULL FRONTAL RICIO BARRIER AT 35 HPH
RIGHT FRONT PASSENGER NECK MOMENT ABOUT Y AXLS
FMVSS 288 TEST NUMBER 996816-1

168

128 —-

(N 1)

TORQUE

I@@ b

-120 +—-

_ | _

-180
-20

CHANNEL : NEKYM2

19 44 70 tae 130 160 190 229 250 280 318

TIME (MS)
FILTER: CH. CLASS 60O PEAK DATA: 21 .73 N-1 @ 86 .08 15; -38 17 NI € 6B @8 MS




19399 SATURN SL1 INTO 208 FULL FRONTAL RIGID BARRIER AT 33 MPH
RIGHT FRONT PASSENGER NECK MOMENT ABOUT Z AXIS

180 TRC INC FMVSS 208 TEST NUMBER 996816-1
120 — - e e e
m - N
- |
2
[WE]
)
s | |
[n's
D
—
;. | | | |
-20 10 40 78 190 {30 160 199 220 250 288 310
TIME [MS)

CHANNEL = NEKZNMZ FILTER: CH. CLASS 600 PEAK DATA: 4 .17 N-M @ 63.12 M5, -2.24 N-M @ 183 28 IS




1999 SATURN SL1 INTQ 288 FULL FRONTAL RIGID BARRIER AT 39 MPH
RIGHT FRONT PASSENGER NECK OCCIPITAL CONDYLE NONMENT ABOUT Y AXIS

150 TRC INC. FMYSS 208 TEST NUMBER 998816-1
120 — - e
66 — - . . : . .
8
Ly \(/f‘il)ljf{\\\.\.\\l\ll\:\,\l\ll\l\
=
P . ; .
&
0 .
158 , |
-20 10 4@ 70 100 130 160 198 220 259 284 318
TIME (NMS)
CHANNEL : NEKOMZ FILTER: CH. CLASS 600 PEAK DATA: 21.34 N-M @ 86 4@ MS; -28.41 N-M@e6d 16 MS




68

4@

20

(G}

ACCELERATION

~20

-60

CHANNEL : €STXG2

TRC INC

1999 SATURN SL1 INTO 288 FULL FRONTAL RIGID BARRIER AT 33 MPH

RIGHT FRONT PASSENGER CHEST X-AXIS ACCELERATION
FMVSS 288 TEST NUMBER  998816-1

s

| | |

-29

10 40 70 1g8 139 160 190 220 250 284 3148
TIME  (MS)
FILTER: CH. CLASS 180 PEAK DATA: 3.16 G € 246.40 MS; -35.19 C @ 70 .24 NS




60
40
28

=

=

(a3

= a

<L

o

L

)

o

3

o

a
-20
-40
-69

1999 SATURN SL! IMTO 208 FULL FRONTAL RIGIO BARRIER AT 35 MPH
RIGHT FRONT PASSENGER CHEST Y-AXIS ACCELERATION

[RC INC FHYSS 208 TEST NUMBER _330816-1_
[ m \
| See Data Acquisition Explanations ]
[ .
/ J
-20 18 44 79 1ao 130 160 150 220 250 284 314
TIME  (MS)
CSTYG2 FILTER: CH. CLASS 180 PEAK DATA: 366 .49 G @ 19 .12 MS; -63.84 G € 139 .28 NS

CHANNEL -




ca TRC INC

1999 SATURN SLt INTO 288 FULL FRONTAL RIGID BARRIER AT 35 MPH

RIGHT FRONT PASSENGER CHEST Z-AXIS ACCELERATION

FHVSS 288

TEST NUMBER 996816-1

(G)

ACCELERATION

44—

| | |

|

-6@
-20

CHANNEL : CSTZGZ

10

FILTER:

CH. CLASS 180

106

130 169 190 220
TIME [MS)

PEAK DATA: 8.54 G @ 45 20 MG, -6

250

280 318

.87 G 8 187 .28 NS

i
§




120

104

86

(G)

60

ARCCELERATION

4e

CHANNEL - CSTRG2

TRC

1999 SATURN SL1

INTO 2088 FULL FRONTAL RIGID BARRIER AT 35 MPH

RIGHT FRONT PASSENGER CHEST RESULTANT ACCELERATION
FMVSS 268 TEST NUMBER 99@816-1

P

See Data Acquisition Explanations

|

-20

10 49 10

FILTER: CH. CLASS 180

100 130
TIME

160 130 220 258 284 310

(MS)
PEAK DATA: 366.590 C @ 19.12 MS, @ 82 C @ -20 08 MS




1999 SATURN SL1 INTO 288 FULL FRONTAL RIGID BARRIER AT 35 MPH
RIGHT FRONT PASSENGER CHEST DEFLECTION
FMVSS 208

TRC INC

TEST NUMBER 99B816-1

34

g —- e

—

(MM

IW& N -

DISPLACEMENT

|

. |
-20 8% 49 70

CHANNEL : CSTXD2 FILTER: CH. CLASS 180

100

130
TINE

160 150 220
(Ms)
PEAK DATA:- B.6L MM e 2 80

259 284

MS; -25.84 MM € 78.

318

24 MS




1999 SATURN SL1 INTO 288 FULL FRONTAL RIGID BARRIER AT 35 MPH
RIGHT FRONT PRSSENGER LEFT FEMUR FORLE
0 TRC [NC FMYSS 208 TEST NUMBER 99©8816-1
(] SE—— s
IM@ | S,
~ .
[an)
- .
= 40 —- . .
" .
(0]
o . .
[wm)
(.
. | | | | |
-20 18 49 78 189 130 169 198 220 250 280 318
TIME (MS)

CHANNEL © LFMF2

FILTER: CH. CLASS 600

PEAK DATA: 415.04 N @ 35.84 MS; -1886.25 N € 38 .72 MS




8 TRC INC

1999 SATURN SL1 INTO 288 FULL FRONTAL RIGID BARRIER AT 35 MPH

RIGHT FRONT PASSENGER RIGHT FEMUR FORCE

FMVSS 288

TEST NUMBER

998816 -1

-

l%@ — .

(N X 1082)

FORCE

-189
-20

CHANNEL © RFMF2

10

FILTER:

44 79

CH. CLASS 6068

180 130
TINE

160
{Ms)

PEAK DATA:

190

472 .09

220

N e 36 96

250 280 314

MS; -784 89 N B 52.40 NS




1999 SATURN SL1 INTO 288 FULL FRONTAL RIGID BARRIER AT 35 MPH
LEFT BRAKE CALIPER X-AXIS ACCELERATION

60 TRC INC FMVSS 2088 TEST NUMBER ww&wgmmﬁg
40 |— - L :
28 —
2
_ A A . . .
mm 0 f= \)/ /Q\\/\)/ (\\//. /T
— -
= ~ \/
—
= .
(&)
<L
-4 |— - . . .
. | | | |
-20 iQ 49 78 100 130 160 150 220 250 286 310
TIME (MS)
CHANNEL = BCLXG1 FILTER: CH. CLASS &0 PEAK DATA: 19.85 G @ 78 .48 MS, -57 .85 C 8 60 .96 MS



1999 SATURN SL1 INTO 288 FULL FRONTAL RICID BARRIER AT 35 MPH

RIGHT BRAKE CALIPER X-AX1S ACCELERATION
FHVSS 288 TEST NUMBER 998816-1

See Data >ﬁ@¢w@wnwOs.mwamumnMOSm

|

60 TRC INC
40 +—
2@ +—
<
=
(o]
— 8
<L
(=
L)
—1
(WW)
(@D}
(]
<L
INS L.
49 b—
-60

-20

CHANNEL : BCRXG1

% 40 70

FILTER: CH. CLASS 69

106 138 160 1390 229 258 286 31a

TIME  MS)
PEAK DATA: 1028 76 G € 66.0@ MS, -49 .42 C 8 56.56 1S




. TRC INC.

1999 SATURN SL1 INTO 288 FULL FRONTAL RIGID BARRIER AT 35 MPH

DASH PANEL CENTER X-AXIS ACCELERATION

FMVSS 208

TEST NUMBER 996816-1

60

40—

26—

(G)

ACCELERATION

| |

|

|

|

N

_

-60
-20

CHANNEL : DPCXG1

10 44 78 100

FILTER: CH. CLASS 68

130 160
TIME (NMS)
PEAK

190

220

258

289

310

DATA: 29 81 G @ 38.56 M5, -71.68 G @ 49 92 MS




1999 SATURN SL1 INTO 288 FULL FRONTAL RIGID BARRIER AT 33 MPH
DASH PANEL CENTER Y-AX1S ACCELERATION

60 TRC INC FMYSS 208 TEST NUMBER 3308816 -1
40 — .
28 — L
S |
.
m @ JARY <> \2/\/,,. -
= v (k//\\\
[a s .,
= .
—
(67)
(&)
()
Lan
49 L. . ..
-69 ; _
-20 18 49 70 1680 130 160 190 220 250 28@ 310
TIME (MS)

CHANNEL : DPCYG1 FILTER: CH. CLASS 68

PEAK DATA: 18.53 G @ 29 68 MS, -15.38 C 8 25 52 MS



1999 SATURN SL1 INTO 288 FULL FRONTAL RIGID BARRIER AT 35 MPH
ENGINE TOP %-AXIS ACCELERATION

49 TRC INC. FMYSS 208 TEST NUMBER: 9350816-1
20 —
@ ~/
= \//\\l/\//(\\(\k\\i
=
(an]
-  -20 b
L of
o
Ll
-
bt
[ ]
(a5
<
i%@ .
I@@ S
a8 | | |
-20 1a 44 70 1688 130 160 180 220 2568 280 318
TIME (MS)

CHANNEL : ENGXG1 FILTER: CH. CLASS GB PEAK DATA: 23 .71 G @ 59 .44 NS, -68.04 G @ 28 .32 MS




1993 SATURN SL1 INTO 288 FULL FRONTAL RIGID BARRIER AT 35 MPH
ENGINE BOTTOM X-AX15 ACCELERATION

40 TRC INC FMVSS 208 TEST NUMBER: 35908816-1
o0 — . .. 4 ,
¢ N - |
S a . . ,
S
=226 |— oo ,
<
o
0
]
Ly
O
O
<L
-40 - - . . ‘ -
66 — - . o . . . W
-80 _ A _ _ :
-20 10 19 70 100 130 160 190 220 250 284 314

TIME (M5)
CHANNEL : ENCXG2 FILTER: CH. CLASS 60 PCAK DATA: 25.86 G @ 65 .76 NS, -65.95 G @ 46 @8 MS |




1999 SATURN SL1 INTO 288 FULL FRONTAL RIGID BARRIER AT 35 MPH
YEHICLE REAR CENTER Y-Ax[S ACCELERATION

60 TRC INC FMVSS 208 TEST NUMBER 9398816-1
49 . . . . o . . . . . . . .
20 —
o .
=
[ow)
— a /\)(f\/ P N\ S
mw /(\)r\ /\J/\\
LJ
|
(W]
(] . .
()
<T
20 b .
-40 — . . . . . . . . . , . . . . . . . . . . . . . . . . W
-6
-20 18 49 78 100 136 160 190 228 250 2808 310
TIME (MS)

CHANNEL : RDKYG! FILTER: CH. CLASS 69 PEAK DATRA: 3.86 G 8 54.72 MS;, -4.32 G € 78.32 MS




1999 SATURN SL1 INTQ 288 FULL FRONTAL RIGID BARRIER AT 35 MPH

VEHICLE REAR CENTER Z-AXIS ACCELERRTION

60 TRC INC FHMYSS 208 TEST NUMBER 998816-
49 — -
20 —
S |
= . . . . . .
m a ><\/ >< >, \/>€\(/ /(\\\/\/ NN \/\//\\/\/ \ \/ > 7\/\, SN e
\I\s A
g A ARARAIWATE
—
L
[y
3}
<T
IN@ .
40 |— . .
N | |
-20 16 40 78 180 130 169 196 220 250 280 31@
TIME [MS)
CHANNEL : RDKZGA FILTER: CH. CLASS 68 PEAK DATA: 11.27 G 8 35.92 NS, -9 51 G @ 190.24 MS




1999 SATURN

SL1 INTO 288 FULL FRONTAL RIGID BARRIER AT 35 MPH
LEFT REAR SEAT X-AX1S ACCELERATION

60 TRC INC FMYSS 208 TEST NUMBER: 990816-1
4Q f— . . . .
20 |— . .
E
=
(a]
- @ N
fan
[a'a
& |
—J
Ly
(@D} -
(95
<I
. | | | |
-20 16 49 70 190 130 160 190 228 250 280 31
TIME (MS)

CHANNEL : TLRXG1 FILTER: CH. CLASS 60

PEAK DATA: 1.96 G @ 137 28 MS;, -23.64 G € 79

.69 MS

|
!
|




1939 SATURN

SLi INTO 288 FULL FRONTAL RIGID BARRIER AT 335 MPH
LEFT REAR SEAT Y-AXIS ACCELERATICN

6a TRC INC. FMVYSS 208 TEST NUMBER 998816-1
49 — : . . :
29— . . S .
S |
— | FANNAN o N
.m < NS < N
= .
—J
o
(4] . B
O
I
20 — L . .
_5g | | _ _ _ _
-20 18 4Q 78 1808 130 168 136 220 258 280 3148
TIME ([MS)
CHANNEL : TLRYG! FILTER: CH, CLASS 68 PEAK DATA:- 2.99 G @ 18.32 MS, -3.95 G @ 24 32 NS




1999 SATURN SL1 INTO 288 FULL FRONTAL RIGID BARRIER AT 35 MPH

RIGHT REAR SEAT X-AXIS ACCELERATION

cg TRC_INC FMVSS 208 TEST NUMBER  930816-1
40 |—-
20— :
o
=
[
— ]
<
o
(o)
—
ta)
(]
(D)
a8
20 |—
-60 | _
-20 Y. 40 70 160 130 160 190 220 250 280 310
TIME  (MS)
CHANNEL : TRRXG1  FILTER: CH. CLASS 68 PEAK DATA: 1.69 C 8 145.04 HS, -24 75 G € 64 48 MS
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Appendix C

Dummy Certification




Post-Test Dummy Certification

Passenger Dummy S/N 369




TRANSPORTATION RESEARCH CENTER INC.

HEAD DROP TEST

HYBRID III SMALL FEMALE 24-AUG-99
TRC INC. TEST NO: 369C5HD2 S.FEMALE SN369 HEAD DROP CALS
l I
| TEST PARAMETER | SPECIFICATION | TEST RESULTS
I |
| TEMPERATURE 18.9-25.6 DEG. C | 21.7 DEG. C
|RELATIVE HUMIDITY 10 - 70 % [ 55.0 %
| PEAK RESULTANT ACCELERATION 250 - 300 G | 277.69 G

|

|PEAK LATERAL ACCELERATION | 15 G HAX | -9.28 G
l | l |
| IS ACCELERATION CURVE | | |
| UNIMODAL? I YES | YES |

-.-_____.__-—--—-—-——---—--—-—-_-_.-_-..___-..-___-_——_--_---__.-.._.._____-_.

TEST MEETS SPECIFICATIONS

TECHNICIAN - {%A_\‘g_w NUMBER: 082499.1559;1
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TRANSPORTATION RESEARCH CENTER INC.

HYBRID III SMALL FEMALE

24-AUG-99

NECK FLEXION TEST - 6 CHANNEL TRANSDUCER

TRC INC. TEST NO: 369C5NF1

SPEC

S.FEMALE SN369 NECK FLEX. CALS

IFICATION

I

TEST RESULTS

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

| |
|RELATIVE HUMIDITY | 10 - 70 % |  55.0 % I

I |
| IMPACT VELOCITY | 6.89 - 7.13 M/S | 7.06 M/S |
| | 10 ¥S | 2.1 - 2.5 M/s | 2.27 M/S |
| INTEGRATED =-=--=--===----c=m===oo—oooo—oo-s——o——=oooooooooooo
| PENDULUM | 20 HS | 4.0 - 5.0 M/Ss | 4.70 M/S |
[ VELOCITY =~ =======-—=--=—-—m=soomoooooossoo—o—ssocoooooooomsoos
I | 30¥s | 5.8 -7.0M/8 | 7.00 M/S i
| PEAK D-PLANE | | |
| ROTATION | 80 - 92 DEG. |  81.46 DEG. i
| PEAK MOMENT ABOUT OCCIPITAL| | |
| CONDYLE DURING ROTATION INT| 69 - 83 NM | 75.71 NM |
| POSITIVE MOMENT DECAY TIME | | |
| FROM TO TO 10 NM | 80 - 100 MS | 94.64 MS |

TEST MEETS SPECIFICATIONS

TECHNICIANJ/;;EEEz;%?/i’:%;zzﬁ
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TRANSPORTATION RESEARCH CENTER INC.
HYBRID III SMALL FEMALE 24-AUG-99

NECK EXTENSION TEST - 6 CHANNEL TRANSDUCER

TRC INC. TEST NO: 369CSNE1 S.FEMALE SN369 NECK EXT. CALS
I TEST PARAMETER | SPECIFICATION | TEST RESULTS |
| | I
| TEMPERATURE | 20.6 - 22.2 DEG. €| 21.7 DEG. C
| |
RELATIVE HUMIDITY | 10 - 70 % | 55.0 %
| |
IMPACT VELOCITY | 5.95 - 6.19 M/S | 6.00 M/S
| toMs | 1.5 - 1.9 M/s | 1.75 M/S |
INTEGRATED ===-=-—---smmmmmm—mmeccmmmmm—m—— oo ————-———---s
PENDULUM | 208 | 3.1 -3.9M/s | 3.42 M/S |
VELOCITY  ==-=-----===m=mmm=-—-cco==mm-m—oooocoooooo—oo—ooooo-
| 30 S | 4.6 - 5.6 M/S | 5.18 M/S [
PEAK D-PLANE | |
ROTATION | 97 - 109 DEG. 104.15 DEG. |
PEAK MOMENT ABOUT OCIPITAL | |
CONDYLE DURING ROTATION INT| -55 \ -69 NM -55.41 NM |
NECATIVE MOMENT DECAY TIME | |
FROM TO TO -10 NM | 94 - 114 MS 108.72 MS [

| TIME OF PEAK ROTATION | I |
| AFTER PEAK MOMENT | 0 - 10 MS | 6.48 MS |

TEST NEETS SPECIFICATIONS
/§/Cfilf7
TECHNICIAN - RUN NUMBER: 082499.1452;1
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TRANSPORTATION RESEARCH CENTER INC.
THORAX IMPACT TEST
HYBRID III SMALL FEMALE 26-AUG-99

TRC INC. TEST NO: 369C5TH1 S.FEMALE SN369 THORAX CALOS

..-___--..-——-——-———-.._-....___..___..______-.._---_—-——-----—-—-_---_---—.-._-

|
TEST PARAMETER | SPECIFICATION TEST RESULTS

I | I
| TEHPERATURE | 20.6-22.2 DEG. C | 21.1 DEG. C |

|

|RELATIVE HUMIDITY | 10 - 70 % 55.0 % |
| |

PENDULUM VELOCITY | 6.59 - 6.83 M/S 6.68 M/S |
I |

MAXIMUM DEFLECTION | 48 - 55 MM 53.5 MM |

MAXIMUM RESISTIVE FORCE | |
VITHIN DEFLECTON CORRIDOR | 3900 - 4400 4284. N |

TEST MEETS SPECIFICATIONS

S
TECHNICIA% 2 /%/L RUN NUMBER: 082699.0827;1




S ¥ GG 8 9 91 @- ‘SW b9 91 @ 9 ¢Z 1L 9180 Ab3d

0ol

AB1 SSYT3 HD d3LNILS

IXN3Id : TINNGHD

(S 3UIL
06 08 YA 09 s ov 8% 6z Bl ) 9-8
4]
— 81
| el
(gp]
- ()
m
—
T
.l
| I
) s | — 8z w
/ =
T — o¢
- : — 0¥
ﬁtr‘ . . 4 ne
| 89 LRY280 - Y3GUr 6A1HD XEd0-1 69ENS 3T9UIT S THLSO69S - 43aunn 1231 181 7

MO[1B4373330 WNINAN3d
NOTLBHEIIE] »od0HL 378U3d TT0HS




ol b0 SC @8 N Ly 22- ‘SW ¥9°91 8 N 95 +8Zb ¥LWO AY3d 087 5SY70 HO ¥3LI4 4¥N3d - TINNYHD
_ (SW) 3L
B0l 6 08 0L 99 95 ob s az Bl 8,21
/ B
. — p7
~ =
\/ B
A — =
. >
=
—1 9
|
] ' — P&
§n790 KYYOHL 6ITNS 3TWH3IL S THIGDES. 433

33404 UNINON3d
NOTL=481090 XB¥0HL 3T8H34 11805

i
i




-

B

[a]
i~
-

Bs1

SI 9L - ® WK 1@ 0- ‘SW ¥8 61 8 WW 85 £6 -ULUd Hit3d @87 SSY13 THY -y¥3LIs
(SHY JUIL
0B B6 08 0L 04 a5 24 a¢ 6e 01 @ g1-
. f.///
"
_ - -~ - - R
GEXISG  JIGUNN NNY SATYD XPHOHL BILMS 3T9U3LS JHLGI6EE  y3qunn 1531 24l

INIUITIHIAS10 UNNYE3LS
NOTLYHET 9D Xed0HD 378034 TT0UHS

0X153  TINNUHD

N3P 14510

[ HIWY




S ¥B GG B N L¥ ZC- ‘SH ¥9 91 8 N 96 b8CY @81 SSH1Y HO JXN3d
SW 9L L- B WU TR 8- “SWH ¥8 61 8 WW 85 £6 (gLe0 Av3d 881 SS90 HO - ¥3itid %152 + TINNGHD
(WW)  LN3W339dsId
Bol Be 08 (i 0d vs 2P ag 67 Bl 7 ®T®N|
0

A
|

S Bt =

ZEp 439UNN NNY CATHDY XYHOHL GITNZ F10WI4 5
17404 UNINANI4 SA IM3E3IET4S10 LSIHD
NOLHY81 90 ¥BY0HL 37HU34 1T0UHS

¢ 43AUNN 1S3 DdL -




TRANSPORTATION RESEARCH CENTER INC.

RIGHT KNEE IMPACT TEST

HYBRID III SMALL FEMALE 24-AUG-99

TRC INC. TEST NO: 369C5RK1 S.FEMALE SN369 R.KNEE CAL5
| TEST PARAMETER | SPECIFICATION | TEST RESULTS |
I I l |
| TEMPERATURE | 18.9-25.6 DEG. C | 21.7 DEG. C |
I

|RELATIVE HUMIDITY 10-7% | 55.0% |
I I |
| PROBE VELOCITY 2.07 - 2.13 M/S | 2.08 M/S |
| I I I
| PEAK KNEE IMPACT FORCE 3360 - 4080 N | 3717.6 N |
[3.0 XG PENDULUM | |

_____.._..-_--—-—-——--———---—--—_-.—_.._..-.-—__--—_—--—-—_-__---__—_..

TEST MEETS SPECIFICATIONS

TECHNICIAN 4;;;;;245////;%52;/7 RUN_NUMBER: 082499.

1045;51
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TRANSPORTATION RESEARCH CENTER INC.

LEFT KNEE IMPACT TEST

HYBRID III SMALL FEMALE 24-AUG-99

TRC INC. TEST NO: 369C5LK1 S.FEMALE SN369 LEFT KNEE CALS

| TEST PARAMETER | SPECIFICATION | TEST RESULTS I

I I I
| TEMPERATURE 18.9-25.6 DEG. C | 21.7 DEG. C

|

|RELATIVE HUMIDITY 10 - 70 % | 55.0 % |

I

|PROBE VELOCITY 2.07 - 2.13 M/S | 2.08 M/S |

I I I

| PEAK KNEE IMPACT FORCE 3360 - 4080 N | 3555.6 N |

|3.0 KG PENDULUM | |

e o o e et e 2 " o > T 2 T = " = = —_————— e = L E S GeEEmE S-S S S =SS

TEST MEETS SPECIFICATIONS
TECHNICIAN /42%45 TOA RUN NUMBER: 082499.1039;1
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Appendix D

Miscellaneous Test Information

D-1




Accelerometers:

Potentiometers:

Load cells:

Neck load cells:

Dummy Sign Convention

+X: Forward
+Y: Rightward
+Z: Downward

+Chest longitudinal deflection: Outward

+Femur force: Tension

+X force: Head rearward
+Y force: Head leftward
+Z force: Head upward (tension on neck)

+X moment: Left ear rotating toward left shoulder
+Y moment: Chin rotating toward chest
+Z moment: Chin rotating toward left shoulder




Filtering Data

J211 MAR95
Load Cell Barrier Forces Class 60

Vehicle Structural Accelerations Class 60

Occupant

Head Accelerometer Class 1000
Neck Class 60

Chest Accelerometer Class 180
Chest Deflection Class 180
Femur Force Class 600

Sternum Accelerometer Class 180

Lower Leg Class 600
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Vehicle Instrumentation Placement

Vehicle year/make/model/body style: 1999/Saturn/SL.1/4-door
Test number: 990816-1

Orientation
Number _Location Axis Manufacturer Model S/N (+ Sensing)
1 Left Brake Caliper X Endevco 7264-2000T J28377 Rearward
2 Right Brake Caliper X Endevco 7264-2000T J27729 Rearward
3 Instrument Panel X Endevco 7264-2000T J22660 Forward
Center Y Endevco 7264-2000T J26861 Right
4 Engine Top X Endevco 7264-2000T J26513 Forward
5 Engine Bottom X Endevco 7264-2000T J27157 Rearward
6 Vehicle Rear Center X Endevco 7264-2000T J28159 Forward
Y Endevco 7264-2000T J27189 Right
7 Left Rear Seat X Endevco 7264-2000T J29367 Rearward
Crossmember Y Endevco 7264-2000T J29581 Left
8 Right Rear Seat X Endevco 7264-2000T 129421 Forward
Crossmember Y Endevco 7264-2000T J27471 Right
9 Driver Airbag N/A  Fluke Y8101A IP1 N/A

10 Passenger Airbag N/A  Fluke Y8101A P2 N/A




Description Of Timing Marks On TRC High-Speed Film

All TRC high-speed cameras are equipped with red LEDs which put timing marks on the right edge of
the film. TRC uses a single timing generator to generate the timing for all cameras. This allows the
timing marks to be common to all cameras. The timing marks can be used to measure camera speed
(frames per second) or to locate a point in time before or after the time-zero event.

The timing marks appear on the film as small red marks on the right edge of the film. Round marks are
left by the Photo-Sonics and Stalex cameras while horizontal bars are left by the Hycam, Locam, and
Fastax Il cameras.

The timing generator puts out a pulse for every millisecond plus it generates additional pulses for
hundredths and tenths of seconds. To explain this further, we can use an example of a camera running
at 1000 frames per second.

1. Every frame will have one LED appear in it. This indicates a millisecond pulse.

2. Every ten frames will have two LEDs appear in it. These indicate a millisecond pulse plus a
hundredth of a second pulse.

3. Every one hundred frames will have three LEDs appear in it. These indicate a millisecond pulse, a
hundredth of a second pulse, and a tenth of a second pulse.
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