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Purpose and Test Procedure
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Purpose and Test Summary

This 30 mph flat frontal barrier impact test had the objective of investigating the performance of

small female unbelted occupants in a full frontal 30 mph barrier test.

This test was conducted with a 1998 Ford Taurus that impacted a flat frontal load cell barrier.

The test vehicle contained two instrumented Hybrid III 5th percentile adult female dummies.




Section 2.0

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 thirteen (13) accelerometers to measure longitudinal,
lateral, and vertical axis accelerations. The vehicle was also instrumented with two (2) event
circuits to measure squib current fire times in the airbag system. The vehicle's specified impact
velocity range was 46.5 to 48.1 kph. The vehicle impacted a flat frontal load cell barrier

instrumented with thirty-six (36) load cells.

The test vehicle contained two (2) Hybrid Il 5th percentile adult female anthropomorphic test
devices (dummies). The dummies were positioned in the front outboard designated seating
positions according to the February 2, 1998, draft SAE Hybrid II Small Female Dummy

Positioning Procedure. The dummies were restrained by the airbag system.

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; upper neck load cells to measure forces and moments; and spine and sternum
accelerometers to measure longitudinal accelerations. The driver dummy was also instrumented

with pelvic accelerometers to measure longitudinal, lateral, and vertical accelerations.

The ninety-six (96) data channels were digitally sampled at 12,500 samples per second and
processed per Sections 11.13 through 11.15 of the Laboratory Test Procedure.

The crash event was recorded by one (1) real-time panning motion picture camera and
sixteen (16) 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 dummy calibration information.




Test Results Summary

This frontal load cell barrier test was conducted at TRC on April 21, 1998.

The test vehicle, a 1998 Ford Taurus, was equipped with airbags at the driver's and right front
passenger’s seating positions. The vehicle's test weight was 1666.1 kilograms. The vehicle's impact

speed was 47.2 kph. The vehicle's maximum static crush was 310 millimeters.

The driver’s 36 millisecond HIC was 309. The driver's chest maximum resultant acceleration
with three (3) milliseconds minimum duration was 48.2 g. The driver’s chest deflection was 35
millimeters. The driver's left and right femur maximum compressive forces were 3916 N and 4490

N, respectively.

The right front passenger’s 36 millisecond HIC was 282. The right front passenger's chest
maximum resultant acceleration with three (3) milliseconds minimum duration was 39.6 g. The
passenger’s chest deflection measurement of 6 millimeters was questionable (See Data Acquisition
Explanations). The right front passenger's left and right femur maximum compressive forces were

4969 N and 5878 N, respectively.
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Data Acquisition Explanations

The driver dummy’s neck X-axis moment load cell, NEKXMI, exceeded its data channel’s full

scale input at approximately 210 milliseconds and recorded questionable data after that.

The vehicle’s left radiator X-axis acceleration data channel, RADXGI, exceeded its data
channel’s full scale input at approximately 120 milliseconds and recorded questionable data after

that.

The vehicle’s right radiator X-axis acceleration data channel, RADXG2, exceeded its data
channel’s full scale input at approximately 150 milliseconds and recorded questionable data after

that.
The passenger dummy’s chest deflection channel, CSTXD?2, recorded questionable data. The

data polarity is inconsistant with this transducer’s expected negative output during chest

compression.
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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:

Table 1 Crash Test Summary

Load cell barrier impact
04/21/98

1458
22°C

1998/Ford/Taurus/4-door LX
1666.1 kg

0°

47.2 kph

47.2 kph

310 mm

1170 mm
1
16

Slightly difficult
Slightly difficult

1 With respect to tow track centerline.
2 Speed trap measurement (+ .05 mph accuracy)




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 III 5th
percentile adult
female

Left front
Airbag
24

None

None

Airbag/headrest
Airbag

Lower steering wheel
Instrument panel

Instrument panel

2-6

Passenger #288

Hybrid III 5th
percentile adult
female

Right front
Airbag
21

None

None

Airbag/headrest
Airbag

None

Instrument panel

Instrument panel




Table 2 Test Vehicle Information

Vehicle year/make/
model/body style: 1998/Ford/Taurus/4-door LX
Color: White
VIN: 1FAFP52U1WG145718
Build date: 12/97
Engine data:
Placement: Transverse/lateral
Cylinders: 6
Displacement: 3.0 liters
Transmission data: _3 speed, ___manual, _X automatic, _X overdrive
Final drive: _X fwd, ___rwd, __4wd
Date vehicle received: 04/16/98
Odometer reading: 6

Dealer's name and address: N/A

Accessories:

Power steering Yes Automatic transmission Yes
Power brakes Yes Automatic speed control No
Power seats No Tilting steering wheel Yes
Power windows Yes 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: Ford Motor Company
Date of manufacture: ' 12/97
VIN: 1FAFP52U1WG145718
GVWR: 4687 Ib
GAWR: Front: 2647 1b

Rear: 20651b




&

Table 2 Test Vehicle Information, Cont'd.

Size of tires on vehicle:
Spare tire:

Type of front seats:

P205/65R15
Space Saver

Bucket

Tire & capacity data from vehicle's label:

Recommended tire size:

Recommended cold tire pressure:

Front:

Rear:

Designated Seating Capacity:

Front
Rear
Total
Vehicle Capacity Weight:

Test vehicle attitudes:

Delivered attitude: LF:
Fully loaded attitude: LF:
Pre-test attitude: LF:
Post-test attitude: LF:

718 mm
712 mm
717 mm
708 mm

P205/65R15

33 psi
33 psi

1100 Ibs.

725 mm
716 mm
720 mm
709 mm

B ERR
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LR:
LR:
LR:
LR:

692 mm
656 mm
657 mm
655 mm

5555

700 mm
666 mm
658 mm
656 mm




Table 2 Test Vehicle Information, Cont'd.

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

Right front 482.2 kg Right rear 2527 kg
Left front 480.4 kg Left rear 2654 kg
Total front weight 962.6 kg (65.0% of total vehicle weight)
Total rear weight 518.1 kg (35.0% of total vehicle weight)

Total delivered weight 1480.7 kg

Calculation of test vehicle's target test weight:

RCLW' = Rated Cargo and Luggage Weight
UDW = Unloaded Delivered Weight (1480.7 kg)
VCW = Vehicle Capacity Weight (499.0 kg)
DSC? = Designated Seating Capacity (6)

RCLW' = VCW -68 (DSC)=499.0- 68 (6)=91.0 kg
UDW + RCLW + (number of Hybrid III 5th Female Dummies x 47.6 kg

Target test weight

per dummy)
Target test weight = 1480.7+91.0 + 95.2 = 1666.9 kg

Weight of test vehicle with required dummies and 90.2 ke of careo weight:

Right front 500.8 kg Right rear 3298 kg
Left front 503.0 kg Left rear 3325 kg
Total front weight 1003.8 kg (60.2% of total vehicle weight)
Total rear weight 662.3 kg (39.8% of total vehicle weight)
Total test weight 1666.1 kg

Weight of ballast secured in vehicle: None

Components removed to meet target test weight: Exhaust system

CG rearward of front wheel centerline: 1099.1 mm
Vehicle Wheelbase: 2765 mm

Cargo weight for multi-purpose passenger vehicles, trucks, and buses is the vehicle’s
calculated cargo and luggage weight or 136.1 kg, whichever is less.

The designated seating capacity is determined by counting the number of seat belts installed
in the vehicle.

29




Test number:
Test date:
Test time:
Test type:
Impact angle:

Ambient temperature
at impact area:

Temperature in
occupant compartment:

Impact velocity:
Primary:
Secondary
Specified range:

Distance from vehicle to barrier:

Entering velocity trap:

Exiting velocity trap:

Test vehicle static crush:

Overall length of test vehicle:

Pre-test:
Post-test:
Total crush:

Average crush:

Table 3 Post-Impact Data

980421-1

04/21/98

1458

Load cell barrier impact

00

22°C

22°C

47.2 kph
47.2 kph
46.5 to 48.1 kph

356 mm

51 mm

L: 4812 mm C: 5025 mm
L: 4615 mm C: 4715 mm
L: 197 mm C 310mm

257 mm

Test vehicle rebound from flat barrier:

Distance from test vehicle to barrier:

Post-test:

Average rebound:

L: 1163 mm C: 1080 mm

1170 mm

2-10

: 4807 mm
: 4532 mm

275 mm

1267 mm




Figure 1 Impact Velocity Mcasu}ement 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 Vehicle Crush

Notes: L is pre-test length of contact surface.
C1 through C6 are spaced equally apart.
CL is vehicle centerline.
Measurements taken from a plane perpendicular
to the vehicle centerline.

Pre-test Post-test Crush
L 1524 mm '
Cl1 4812 mm 4615 mm 197 mm
C2 4963 mm 4692 mm 271 mm
C3 5011 mm 4718 mm 293 mm
C4 5013 mm 4706 mm 307 mm
C5 4960 mm 4652 mm - 308 mm
Cé6 4807 mm 4532 mm 275 mm
CL 5025 mm 4715 mm 310 mm
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Figure 3 Vehicle Accelerometer Placement
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Figure 4 Load Cell Barrier Configuration
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Table S Load Cell Barrier Data Summary

Positive Negative

Location direction direction

Total group 1 23 KN @ 42 ms 1193 kN @ 41.7 ms
Total group 2 00 kKN @ 2554 ms 1293 kN @ 512 ms
Total group 3 18 kN @ 45 ms 1489 kN @ 356 ms
Total group 4 1.5 KN @ 5.0 ms 405 kKN @ 255 ms
Total group 5 0.1 kN @ 3047 ms 611 kKN @ 259 ms
Total group 6 0.5 KN @ 4.0 ms 355 KN @ 33.0 ms
Total load cell force 0.2 kN | @ 238.0 ms 4705 KN @ 408 ms

Tension is positive
Compression is negative
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Table 5 Load Cell Barrier Data Summary, Cont’d.

Positive Negative
Location direction direction
Total group A 41 KN @ 235 ms 540 KN @ 61.1 ms
Total group B 02 KN @ 202.8 ms 3570 kN @ 402 ms
Total group C 02 kKN @ 3079 ms 1061 kN @ 183 ms
Total group D 45 KN @ 150 ms 231 KN @ 260 ms
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Section 3.0

FMVSS 208 Data
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Table 6 Dummy Injury Criteria

Maximum Acceleration

Head Chest
X Y Z R X Y Z
Driver 484 g 65¢g 89g 493 g 494 g 82¢g 91¢g
Passenger 943¢g -332g 572g 945¢g -36.0 g 60g -188¢g

Maximum Femur Compressive Force
Left Femur Right Femur

Driver 3916 N 4490 N
Passenger 4969 N 5878 N

Head Injury Criteria'

- HIC Time t; Time t;
Driver 309 46.6 ms 82.6 ms
Passenger 282 70.1 ms 106.1 ms

Chest Maximum Resultant Acceleration®

Acceleration Tim_e ty Time t,
Driver 482 ¢ 77.8 ms 80.8 ms
Passenger 396¢g 91.7 ms 94.6 ms

Maximum Chest Deflection
Driver 35 mm

Passenger 6mm

! As defined in FMVSS No. 208
? Defined as equal to or exceeding 0.003 sec. duration
3 See Data Acquisition Explanations




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 airlbag. The dummy’s head and upper torso rotated rearward as the dummy
rebounded into the seat back. The dummy’s head contacted the head restraint and upper seat back.
The dummy’s pelvis submarined slightly. The dummy translated forward again into the airbag.
The driver dummy came to rest seated in the driver’s seat. The dummy’s head and shoulders were

against the seat back.

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 rearward as the dummy
rebounded into the seat back. The dummy’s head contacted the head restraint. The dummy
translated forward again into the airbag. The passenger dummy came to rest seated in the

passenger’s seat. The dummy’s head and shoulders were slumped forward.

3-3




Section 4.0

Vehicle, Occupant, and Camera Measurements
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Figure 5 Pre-test and Post-test Measurement Points
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Table 7_Impacted Vehicle Measurements

Vehicle year/make/model/body style: 1998/Ford/Taurus/4-door LX

Test Number: 980421-1

No. Type of measurement Pre-test  Post-test Difference
X1 |Total Length of Veh. at Centerline 5025 4715 310
X2 |Rear Surface of Veh. to Front of Engine Block 4415 4128 287
X3 |Rear Surface of Veh. to Firewall 3885 3860 25
X4 [Rear Surface of Veh. to Upper Leading Edge of Right Door 3437 3447 -10
X5 |Rear Surface of Veh. to Upper Leading Edge of Left Door 3431 3425 6
X6 |Rear Surface of Veh. to Lower Leading Edge of Right Door 3424 3415 9
X7 |Rear Surface of Veh. to Lower Leading Edge of Left Door 3415 3405 10
X8 |Rear Surface of Veh. to Upper Trailing Edge of Right Door 2425 2435 -10
X9 [Rear Surface of Veh. to Upper Trailing Edge of Left Door 2421 2420 1
X10 [Rear Surface of Veh. to Lower Trailing Edge of Right Door 2415 2412 3
X11 |Rear Surface of Veh. to Lower Trailing Edge of Left Door 2410 2402 8
X12 [Rear Surface of Veh. to Bottom of " A " Post on Right Side 3425 3426 -1
X13 [Rear Surface of Veh. to Bottom of " A " Post on Left Side 3422 3422 0
X14 |Rear Surface of Veh. to Firewall--Right Side 3661 3351 310
X15 |Rear Surface of Veh. to Firewall--Left Side 3702 3385 317
X16 |Rear Surface of Veh. to Steering Wheel Center 3045 3028 17
X17 |Center of Steering Column to " A " Post 316 300 16
X18 [Center of Steering Column to Headliner 415 410 5
X19 |Rear Surface of Veh. to Right Side of Front Bumper 4807 4532 275
X20 [Rear Surface of Veh. to Left Side of Front Bumper 4812 4615 197
X21 |Length of Engine Block 345 345 0




Figure 6 Vehicle Target Locations
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Figure 7_Dummy Measurement Locations for Front Seat Occupants
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Table 8 Dummy Measurement Data For Front Seat Occupants

Driver Passenger
Designation Type of Measurement (Serial #289) (Serial #288)
WA Windshield angle 25° 25°
SWA Steering wheel angle 70° NA
SCA Steering column angle 20° NA
SA! Seat back angle 20° 24°
HZ Head to roof 186 mm 180 mm
HH Head to header 248 mm 247 mm
HW Head to windshield 621 mm 617 mm
HR Head to side header 251 mm 246 mm
NR Nose to rim 237 mm NA
NA Nose to rim angle 4° NA
CD Chest to dash 433 mm 353 mm
CS Steering wheel to chest 191 mm NA
RA Rim to abdomen 85 mm NA
KDL Left knee to dash 122 mm 104 mm
KDR Right knee to dash 105 mm 128 mm
KDA Outboard knee to dash angle 34° 25°
PA Pelvic angle 22.3° 20°
TA Tibial angle 48° 53¢
KK Knee to knee 291 mm 230 mm
ST? Striker to head 511 mm 534 mm
Striker to head angle -60° -66°
SK Striker to knee 675 mm 660 mm
Striker to knee angle 2° 2°
SH Striker to H-point 378 mm 351 mm
Striker to H-point angle 13° 24°
SHY Striker to H-point (Y dir.) 271 mm 309 mm
HS Head to side window 357 mm 368 mm
HD H-point to door 202 mm 188 mm
AD Arm to door 163 mm 154 mm

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

! Passenger seat was deformed due to previous testing.
? A negative angle indicates the measurement point was above the striker.
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Figure 8 Camera Positions
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Figure 8 Camera Positions, Cont'd.
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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 II 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.




Figure A-2 Post-Test Front View
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Figure A-4 Post-Test Left Side View




Figure A-5 Pre-Test Left Rear Three-Quarter View
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Figure A-6 Post-Test
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Left Rear Three-Quarter View




Figure A-7 Pre-Test Rear View
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Figure A-9 Pre-Test Right Side View
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Figure A-10 Post-Test Right Side View
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Figure A-12 Post-Test Right Front The&Qun.rter View




Figure A-14 Post-Test Front Underbody View




Figure A-15 Pre-Test Rear Underbody View
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Figure A-16 Post-Test Rear Underbody View
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Figure A-17 Pre-Test Engine Compartment View

Figure A-18 l‘usl—-Tes: Engine Compartment VIE“"
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Figure A-20 Post-Test Windshield - View 1
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Figure A-22 Pre-Test Fuel Filler Cap View

Figure A-23 Post-Test Fuel Filler Cap View
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Figure A-26 Pre-Test Fuel Tank View
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Figure A-27 Post-Test Fuel Tank View
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Figure A-29 Post-Test Driver Dummy Position - View |
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Figure A-30 Pre-Test Driver Dummy Position -View 2
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Figure A-31 Post-Test Driver Iﬁﬁmmy Position - View 2
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Figure A-35 Post-Test Passenger Dummy Position - View 1




Figure A-37 Post-Test Passenger Dummy Position - View 2
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Figure A-41 Post-Test Driver Dummy Overall View
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Figure A-47 Pre-Test Passenger Dummy Through Windshield View




¢ ' A
Figure A-49 Post-Test Passenger Dummy Head Contact - View |
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Figure A-54 Pre-Test Vehicle Certification Label View




Appendix B

Data Plots
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TRC

INC.

1998 FORD TAURUS WITH SMALL FEMALE DUMMIES INTO @ DEG LOAD CELL BARRIER AT 30MPH
DRIVER PELVIS RESULTANT ACCELERATION
98 TAURUS INTO LCB AT 3@MPH TEST NUMBER: 98@8421-1

120

108 — -

80 |— -

(G)

RCCELERATION

20 —-

-20

CHANNEL : PEVRG!

19

4@

FILTER: CH.

70

CLASS 1000

188

130
TINE

168
ns)
PEAK

130 220 250 284 310

DATA: 51 .26 G @ 66.88 MS; 8.05 C @ -15 44 1S




TRC INC.

1938 FORD TAURUS WITH SHMALL FEMALE DUMMIES INTO @ DEGC LOAD CELL BARRIER AT 30MPH
ORIVER STERNUR TOP X-AXIS ACCELERATION

TEST NUMBER: 980421-1

120

98 TAURUS INTO LCB AT 3@MPH

(G

-60 b— -

ACCELERATION

-128 |—-

-180 +—-

-249
-20

CHANNEL : STTXG1

FILTER:

40 70 180 130
TIME
CH. CLASS 1oea

160
(MS)

PEAK DATA:

190 220 250 280

118.63 G € 26.08 NS, -219.47 G @ 24

318

.96 MS




1998 FORD TAURUS WITH SMALL FEMALE DUMMIES INTO @ DEG LOAD CELL BARRIER AT 3@MPH
DRIVER STERNUN MIODLE X-AXIS ACCELERATION

120 TRC INC. 38 TAURUS INTO LCB AT 3QHMPH TEST NUMBER: 980421-1
60 |— - . . . . . . . . . . . . . . . . . .
& A P ——
= . . . .
(e ]
—~ 6@ |— e S . .
<X
[s 4
] . . . . f .
—
Lut
P . . . . .
(]
<T
IpM& . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
I»&@ L. . . . . . . . . . . . . . . . . B N . . . . . . . . . .
240 | | | | | _ | _ _
-20 10 44 78 180 130 160 190 220 250 284 310
TINE (MS) .

CHANNEL : STMXG1 FILTER: CH. CLASS 1008 PEAK DATA: 66.89 C @ 26.08 MS; -169.14 C @ 24 88 NS




120 TRC INC.

1398 FORD TAURUS WITH SMALL FEMALE DUMMIES INTO @ DEG LOAD CELL

ORIVER STERNUN BOTTOM X-AXIS ACCELERATION
38 TAURUS INTO LCB AT 3@MPH

BARRIER AT 38MPH

TEST NUMBER: 988421-1

(G)

-60 |— -

ACCELERATICN

-120 }—-

-180 |—-

| | _ _

|

-240
-20

CHANNEL : STBXG1

10

FILTER:

14 70 100 130 160 130
TIME (MS)

228

250

CH. CLASS 1008 PEAK DATA: 69.64 C @ 26 .00 MS; -193 .88

288 314

G e25.12 M5




(G)

ACCELERATION

CHANNEL : SPTXG1

1338 FORD TAURUS WITH SMALL FEMALE DUMMIES INTO @ DEG LOAD CELL
DRIVER SPINE TOP X-AXIS ACCELERATION

BARRIER AT 30MPH

310

6p IRC_INC. 98 TAURUS INTO LCB AT 38HPH TEST NUMBER: 980421 -1
el | L
S |

@ .
-20 |— - : :
-40 |— .
0 | | | | | | | _. |

-20 10 40 70 100 130 160 190 220 250 280

TINE  (M5)

FILTER: CH. CLASS 180

PEAK DATA: B.10 G € 168.48 MS; -46.48 G € 73.68 MS




TRC INC.

19398 FORD TAURUS

WITH SMALL FEMALE DUMMIES INTO @ DEG LOAD CELL BARRIER AT 3@MPH

DRIVER SPINE MIDDLE X-RXIS ACCELERATION

38 TAURUS INTO LCB AT 3@HPH

TEST NUMBER: 980421-1

6@

20 —-

(G)

ACCELERATION

-68

|

-20

CHANNEL © SPMXG1

1a

FILTER:

40 70

CH. CLASS 180

1a0

130
TINE

160
(MS)

PEAK DATA:

130 220 250 280 31a

21.28 G @ 119.76 MS; -49.42 C @ 808 .08 NS




1338 FORD TAURUS WITH SMALL FEMALE DUMMIES INTO 8 DEC LOAD CELL BARRIER AT 3@MPH

DRIVER SPINE BOTTOM X-AXIS ACCELERATION

38 TAURUS INTO LCB AT 3@MPH

TEST NUMBER: 98@8421-1{

|

6@ JRC_INC.
4@ —
28 —

e

=z

o

— )

<L

(o«

Lt

—

L

o

o

<
IN& .
-40 +—
-6@

-20

CHANNEL : SPBXG1

10 40 70 tan

FILTER: CH. CLASS 180

138 160 190
TIME ([MS)
PEAK DATA: 27.53

220 250 284 310

G € 119.76 MS; -51.54 G € 80.64 MS




1338 FORD TAURUS WITH SMALL FEMALE DUMMIES INTO @ DEG LDAD CELL BARRIER AT 38MPH

DRIVER LEFT FEMUR FORCE

28 TRC INC. 38 TAURUS INTO LCB AT 3@MPH TEST NUMBER: 980421 -1
@ —
IN& . . . . . . . . . . . . .
o : .
2
o
[0 . . .
o
(TR
l@& S . . . . . .
o | | | | | | | |
-20 10 44 70 189 130 160 150 220 250 280 318
TINE (MS)

CHANNEL : LFHF1

FILTER: CH. CLASS 600

PEAK DATA: 124.77 N @ 32.88 MS; -3916.22 N 8 72 .56 MS




13398 FORD TAURUS WITH SMALL FEMALE DUMMIES INTO @ DEG LOAD CELL
DRIVER RIGHT FEMUR FORCE
TRC INC. 98 TAURUS INTO LCB AT 3@MPH

BARRIER AT 38MPH

TEST NUMBER: 980421-1

20

IN X 182)

FORCE

-89 f— . e

|

-20 10 10 78 180

CHANNEL : RFMF1 FILTER: CH. CLASS 60@

130
TINE

168
(MS)
PEAK DATA:

150 220

71.92 N @ 34.16 MS;

250 280 3ia

-4490 .08 N € 67 36 MS




60

30

@
o
=z
o

= -30
<T
o
(uT]
—
L
(]
a

-60

-90

-120

CHANNEL : HEDXG2

1998 FORD TAURUS WITH SMALL FEMALE DUMMIES INTG © DEG LOAD CELL BARRIER AT 38MPH
PASSENGER HEAD X-AXIS ACCELERATION

TRC INC. 398 TAURUS INTO LCB AT 3@MPH TEST NUMBER: 988421 -1
oo A \\.\/ T~
- /\{‘/
20 18 y& 70 100 130 169 196 220 250 280 310
TIME (MS)
FILTER: CH. CLASS 1004 PEAK DATA: [1.22 C @ 1@1 .84 NS, -94.25 C @ 34 .88 MS




1338 FORD TAURUS WITH SHALL FEMALE DUMMIES INTO @ DEGC LDAD CELL BARRIER AT 3@0MPH
PASSENGER HEAD Y-AXIS ACCELERATION

90 TRC INC. 98 TAURUS INTO LCB AT 3BMPH TEST NUMBER: 988421-1
66 — . . . N . . . . e
30 |— - e

_ .

= o Y

= W

& ' , .

—J

(UN)

(& . . - . . . .

(&%

<
=30 — - . .
_9g | | _ _ | _ _ _ _

-20 19 40 70 100 130 160 190 220 250 280 318
TIME (MS)

CHANNEL : HEDYG2 FILTER: CH. CLASS 10604d PEAK DATA: 29.31 G @ 51.12 MS; -33.24 G @ 35.60 MS




TRC _INC.

1998 FORD TAURUS WITH SHMALL FEMALE DUMMIES INTO © DEGC LOAD CELL BARRIER AT 3@MPH
PRSSENGER HEAD Z-AXIS ACCELERATION

38 TAURUS INTO LCB AT 3@MPH

TEST NUMBER: 988421 -1

90

60 |— -

(G)

ACCELERATION

Iw& | .

I@& L .

~-90
-20

CHANNEL : HEDZG2

14

FILTER:

44 70

CH. CLASS 10ea

188

130
TINE

160 190 220 250 284 31@

(MS)
PEAK DATA: 57.16 G @ 38.72 NS5; -16.68 G @ 66 32 MS




1938 FORD TAURUS WITH SMALL FEMALE DUMMIES INTO @ DEG LOAD CELL BARRIER AT 3@8MPH
PASSENGER HEAD RESULTANT ACCELERATION
TRC INC. 98 TAURUS INTO LCB AT 3@MPH TEST NUMBER: 988421-1

120

100 |— - e S

(G}

60 |— . D

ACCELERATION

40 |— - :

a _\LWE?EEE
-20 1a 48 70 100 130 160 190 220 250 284 316

TINE [MS)
CHANNEL : HEDRG2 FILTER: CH. CLASS 1p0@ PEAK DATA: 94 .43 C € 34.88 MS; 8.10 C @ -20.09 NS




TRC INC.

1338 FORD TAURUS WITH SMALL FEMALE DUMMIES INTO @ DEG LOAD CELL BARRIER AT 3@MPH
PASSENGER NECK X-AXIS SHEAR FORCE

98 TAURUS INTO LCB AT 3@MPH

TEST NUMBER: 98P42t-1

6@

40 |—-

20 —-

(N X 102)

FORCE

| |

-60
-20

CHANNEL : NEKXF2

18

FILTER:

40 70

CH. CLASS 1000

10@

130
TINE

160
(M5)
PEAK DATA:

190 229

164.74 N B 191 .28 MS;

250 28a 318

-1238.91 N € 98 .64 MS




60 TRC

1338 FORD TAURUS WITH SMALL FEMALE DUMMIES INTO @ DEG LDAD CELL BARRIER AT 38MPH
PASSENGER NECK Y-AXIS SHEAR FORCE
INC. 98 TAURUS INTO LCB AT 3@MPH

TEST NUMBER: 980421-1

49 |— .

(N X 102)

FORCE

20 [—-

IA& .

-60
-20

19 40 70 188

"CHANNEL : NEKYF2 FILTER: CH. CLASS 1000

138 160
TIME (MS)
PEAK DATA:

190 220

42.70 N @ 34 .88

258 - 280 31@

MS; -292.13 N @ 51.28 1S




TRC INC.

1998 FORD TAURUS WITH SMALL FEMALE DUMMIES INTO 8 DEC LOAD CELL BARRIER AT 38MPH
PASSENGER NECK Z-AXIS AXIAL FORCE

98 TAURUS INTO LCB AT 3@MPH

TEST NUMBER: 988421-1

6@

40 — -

20 t—-

(N X 102)

FORCE

-60
-20

CHANNEL : NEKZF2

1@ 49

FILTER: CH.

70

CLASS 100ea

100

130 160 190 220 250
TIME [MS)
PEAK DATA: 8@7 .27 N B 81.92 NS; -1181 .64

284 314

N e 181 36 MS




1398 FORD TAURUS WITH SMALL FEMALE DUMMIES INTO @ DEG LOAD CELL BARRIER AT 3@MPH
PASSENGER NECK MOMENT ABQUT X AXIS

180 TRC INC. 98 TAURUS INTO LCB AT 3@MPH . TEST NUMBER: 980421-1

m .
w A
oD
(=]
[a'
o
— . .

-20 10 40 79 160 130 160 190 220 250 284 3ie

TINE (NS)

CHANNEL - NEKXM2 N-M @ 53.84MS

FILTER: CH. CLASS 600 PEAK DATA: 16.92 N-M € B85.68 MS; -41 0@




180 TRC INC.

1998 FORD TAURUS WITH SMALL FEMALE DUMMIES INTO 8 DEG LDAD CELL
PASSENGER NECK MOMENT ABOUT Y AXIS

38 TAURUS INTO LCB AT 3@MPH

BARRIER AT 30MPH

TEST NUMBER: 98042]-1

120 —-

(N-M)

TORQUE

-120 —-

|

-180
-20

CHANNEL - NEKYN2

1@ 40 78 188 130
TIME
FILTER: CH. CLASS 600

160
(MS)
PEAK DATA: 33.73 N-M @ 68.24 N5; -16.28 N-M @ 85.60 MS

130

220 250 284 314




1398 FORD TAURUS WITH SMALL FEMALE DUMMIES INTO @ DEG LOAD CELL BARRIER AT 38MPH

PASSENGER NECK MOMENT ABOUT Z AXIS

180 TRC INC. 98 TAURUS [NTO LCB AT 3@MPH TEST NUMBER: 988421-1
120 |— . . . e .
60 — . . Ce .
mm . . . .
= .
w @ \
]
= . . . . .
[oe
o
= . . .
-66 — - . . . .o
-120 —- . .
o | | | ]
-29 1@ 40 70 1ae 130 160 190 228 258 280 310
TIME (MS)

CHANNEL : NEKZM2

FILTER: CH. CLASS 600

PEAK DATA: 2.33 N-M @ 132.72 HS; -7.69 N-M @ 46 80 NS




1398 FORD TAURUS WITH SHMALL FEMALE DUMMIES INTO @ DEG LOAD CELL BARRIER AT 3@MPH

PASSENGER NECK OCCIPITARL CONDYLE ABOUT Y

TRC [NC. 98 TAURUS INTO LCB AT 3@MPH

AXIS

TEST NUMBER: 98B421-1

180

120 b— . e T e

60 |— - Ce e

{(N-1)

TORQUE

-120 (—-

|

-8 _ , |
pwo 19 44 70 160 138 160

TIME (MS)
CHANNEL : NEKONZ FILTER: CH. CLASS 600 PEAK DATA: 4@

190

220 250 280 310

28 N-M 8 58.48 MS; -37.37 N-M € 99 52 MS




1338 FORD TAURUS WITH SMALL FEMALE DUMMIES INTO @ DEG LOAD CELL BARRIER AT 38MPH
PRSSENGER CHEST X-AXI1S ACCELERATION

60 TRC INC. 98 TAURUS INTO LCB AT 3@MPH TEST NUMBER: 980421-1
40 |— . . . . c . . .
29 — . ce . . e .
S . .
= M .
[en]
=
<T
o
= . .
)
Ly
(4]
a
-20 |—. : .
IAS S . .
. | |
-20 10 44 70 160 130 160 190 220 250 289 310
TINE (NS)

CHANNEL : CSTXG2 FILTER: CH. CLASS 180 PEAK DATA: 2.31 G @ 282.64 NS; -35.97 G @ 94 @8 MS




1998 FORD TAURUS WITH SMALL FEMALE DUMMIES INTO @ DEG LOAD CELL BARRIER AT 38MPH

PRSSENGER CHEST Y-AXIS ACCELERATION

60 TRC INC. 98 TAURUS INTO LCB AT 3@MPH TEST NUMBER: 980421 -1
40 — . S e . . . e
20 —. . : : . S
> . . . .
m 0 . AN >
< Vs \V4
x> .
3
w
o . . .
&
-8 — . . . . e
40 b—. . . .
. | | L
-20 10 40 70 100 130 160 190 220 250 280 ‘310
TIME (MS)

CHANNEL : CSTYG2

FILTER: CH. CLARSS 18@

PEAK DATA: 5.97 G @ 104

.32 MS; -3.60 C B 52 .32 MS




1338 FORD TAURUS WITH SMALL FEMALE DUMMIES INTO @ DEG LOAD CELL BARRIER AT 3@MPH

PASSENGER CHEST Z-AXIS ACCELERATION

60 TRC INC. 38 TAURUS INTO LCB AT 3@MPH TEST NUMBER: 988421i-1
49 |— . . . . . . . . . . . . .
28 — - . . - . . . . .
o , : . .
= . . . . . .
(e
<T
o
] . . .
—
Ly
(85 ] . . N
b=
IN@ L . . . . . . . . . . . . . . . . .
|$® I . . . .
-20 14 48 78 1008 130 160 190 220 250 280 3la
TIME (MS)

CHANNEL : CSTZG2

FILTER: CH. CLASS 180

PEAK DATA: 3.65 C €@ 130 .56

MS;, -18.78 G @ 69 44 MS




1398 FORD TAURUS WITH SMALL FEMALE DUMMIES INTO @ DEG LOAD CELL BARRIER AT 3@MPH
PASSENGER CHEST RESULTANT ACCELERATION

120 TRC_INC. 98 TAURUS INTO LCB AT 3@MPH TEST NUMBER: 980421-1
100 |— . T
80 |— . . . . . . . e
o ) . .
- . ) . ) )
fow]
= 68 |—- . . C .. . . )
<
[= 4
7 )
]
[WS]
(&b} . . .
O
<&
40 |— -
20 [— -
, |
-20 10 40 78 (a0 130 160 190 220 250 280 310
TIMNE (MS)

CHANNEL : CSTRG2 FILTER: CH. CLASS 180 PEAK DATA: 40.06 G @ 93.92 MS; @.81 C @ -28 8@ HS




1398 FORD TAURUS WITH SMALL FEMALE DUMMIES INTO @ DEG LDAD CELL BARRIER AT 3BMPH
PASSENGER CHEST DEFLECTION

30 TRC INC. 38 TAURUS INTO LCB AT 3@MPH TEST NUMBER: 980421-1
10 See Data Acquisition Explanations
18 |— . e . )
=
£ . . . . .
=
[T}
T . . .
<L
—
2
© -5p —. T o - e
-70 —. .
~-9@ _ _ _ _ _ _
-20 18 44 70 180 130 169 190 220 250 284 310
TIME (MS)

CHANNEL : CSTXD2 FILTER: CH. CLASS 188 PEAK DATA: 5.84 MM @ 99 .52 MS; 0.06 MM @ -20 @0 MS




1338 FORD TAURUS WITH SMALL FEMALE DUMMIES INTO © DEG LOAD CELL BARRIER AT 30MPH
PASSENGER STERNUM TOP X-AXIS ACCELERATION

60 TRC INC. 98 TAURUS INTO LCB AT 3@MPH TEST NUMBER: 980421 -4

s .
- . .
(av]
— e e
<T
x
—
L
[4B] -
(&5 ]
<T

INQ | ___ . . .

-40 |— . .

-60 _ _ _ _ _

-28 10 44 70 100 130 169 198 220 250 288 310
TINE (MS)

CHANNEL : STTXG2 FILTER: CH. CLASS i00@ PEAK DATA: 17.23 C € 36.96 NS, -61.25 C € 88 88 MS




1998 FORD TAURUS WITH SHMALL FEMALE DUMMIES INTO @ cmo L0OAD CELL BARRIER AT 3@MPH

PASSENGER STERNUM MIDDLE X-AX1S ACCELERATION

TEST NUMBER:

386421 -1

60 TRC INC. 38 TAURUS INTO LCB AT 3@MPH
49 |— - . . . . e
20 —. <. .
S .
= * .
2 |
= e
<T
= -
[WT]
-
[Wra]
o .
b=
-2 - :
-40 — .
60 _ | _ | _
-208 18 40 78 100 130 160 190
TIME (NMS)

CHANNEL : STHXG?

FILTER: CH. CLASS 10080

PEAK DATA: 7.01 C @ 37.20 NS;

250

284@ 310

-46.57 G B 57 B4 nS




1398 FORD TAURUS WITH SMALL FEMALE DUMMIES INTO @ DEG LDAD CELL BARRIER AT 3@MPH
PASSENGER STERNUM BOTTOM X-AX1S ACCELERATION

6@ TRC INC. 98 TAURUS INTO LCB AT 30@MPH TEST NUMBER: 98842{-1
40 |— . .o . . . .
20 f— . e e s,
o
” a _m oW a.N A P L — et
o , A Vi
= |
Ly
O ! .
Mhu i
IMQ — . . . . . . . . . . .
e I . |
-4 — . . ! ; .
-28@ 14 44 70 1o0 130 160 130 220 259 284 316
TINE (MS)

CHANNEL © STBXG2 FILTER: CH. CLASS 1000 PEAK DATA: 6.45 C @ 38.32 MS, -57.99 G & 64 .56 1S




(G}

ACCELERATION

60 TRC INC.

1338 FORD TAURUS WITH SHMALL FEMALE DUMMIES INTG © DEG LDAD CELL BARRIER AT 3@MPH

PASSENGER SPINE TOP X-AXIS ACCELERATION

38 TAURUS [NTO LCB AT 3@HPH TEST NUMBER: 988421-1

20 —-

-20 }— -

-40

_ _

-60
-20

CHANNEL : SPTXG2

FILTER: CH. CLASS 180

160 130 229 250 286 310

Ms)
PEAK

100 130

TINE

DATA: 2.44 G @ 192 .48 NS; -41.45 G € 93.84 MS




1338 FORD TAURUS WITH SMALL FEMALE DUMMIES INTO @ DEG LDAD CELL BARRIER AT 3@MPH
PASSENGER SPINE MIDDLE X-AXIS ACCELERATION

60 TRC INC. 38 TAURUS INTO LCB AT 38MPH TEST NUMBER: 980421-1
49 — . . . . e .
28 — . . . . . c .
S .
= . . . . .
o
- 8 T
<
x
w .
—
L
(=) . .
&
-28 |— . . .
-4 }—. . . . . .
-60 _ _ _ _ : _ _ _
-20 14 40 70 108 130 160 190 220 250 288 310
TIME [MS)
CHANNEL : SPMXG2 FILTER: CH. CLASS 188 PEAK DATA: 1.76 G € 203.60 MS; -33.22 G @ 94 .98 MS




1398 FORD TAURUS WITH SMALL FEMALE DUMMIES INTO @ DEG LOAD CELL BARRIER AT 3@MPH
: PASSENGER SPINE BOTTOM X-AXIS ACCELERATION
TRC INC. 98 TAURUS [NTO LCB AT 3@MPH TEST NUMBER: 980421-1

68

409 — .o . . o . . . . . .

20 — - e,
_ . . . .
o
= @ SR
<T
o
& .
—d
[ )
() .
b=

IM@ ___ . .

l&& I, . . .

68 _ _ _ _ _ | | _ |

-20 1A 48 70 160 130 160 196 220 250 280 310
TIME [MS)

CHANNEL : SPBXG2 FILTER: CH. CLASS 180 PEAK DATA: 1.35 G @ 139 68 MS; -40.98 G € 57.92 MS




20 TRC INC.

1338 FORD TAURUS WITH SMALL FEMALE DUMMIES INTO @ DEG LOAD CELL BARRIER AT 3@MPH

PASSENGER LEFT FEMUR FORCE
98 TAURUS INTO LCB AT 38MPH

TEST NUMBER: 98P421-1

IAQ .

(N X 1082)

FORCE

l@& .

-104
-20

CHANNEL : LFHF2

la 40 70 1a0 130 160 150 220 258 288
TIMNE (MS)
FILTER: CH. CLASS 600 PEAK DATA: 57 .33 N € 38.24 MS; -4968 69 N @ 53 04

314

s




20 TRC INC.

1338 FORD TAURUS WITH SMALL FEMALE DUMMIES INTO @ DEG LOAD CELL BARRIER AT 3@MPH

PASSENGER RIGHT FEMUR FORCE
98 TAURUS INTO LCB AT 38MPH

TEST NUMBER: 9808421-1

(N X 102)

-49 b— .

FORCE

I@& .

|

-100
-20

CHANNEL : RFMF2

18 40 78 1eo 130 168 190 220
TINE (MS)
FILTER: CH. CLASS 60@ PEAK DATA: 112.69 N & 208 .88

250 280 310

MS; -9878.34 N € 56 .72 MS




1338 FORD TAURUS WITH SMALL FEMALE DUMMIES INTO @ DEG LOAD CELL BARRIER AT 3@MPH
LEFT REAR SEAT X-AXIS ACCELERATION

6a JRC_INC. 98 TAURUS INTO LCB AT 3@MPH TEST NUMBER: 980421-1
40 |— .o . . . . . .
26 — . . . o . . .
o . .
- . . . .
(e
= a
<
[0
& .
—J
[S¥]
Q .
=
INQ | . . .
-4 | — . .. . . . .
- | | | | |
-20 18 40 70 100 130 160 190 220. 250 288 3i@
TIME (MS)

CHANNEL : TLRXG1 FILTER: CH. CLASS 6@ PEAK DATA: B.77 G @ 184.72 MS; -25 33 G @ 44.48 MS




1998 FORD TAURUS WITH SMALL FEMALE DUMMIES INTO @ DEG LOAD CELL BARRIER AT 38MPH
RIGHT REAR SEAT X-AXIS ACCELERATION

6@ LRC_INC. 38 TAURUS INTO LCB AT 3@MPH TEST NUMBER: 988421-1
40 |— - S e e
20 — - T e e
=z ) . .
o
_ @ TN
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o
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—
Lut
(&) . . .
Q
<
lM@ | . . . - .
-49 |— - Ce s .
60 | _ | | | |
-20 18 40 70 1) 13e 160 150 220 250 280 31a
TIME (MS)

CHANNEL : TRRXGI1 FILTER: CH. CLASS 60 PEAK DATA: 14.12 G @ 71.92 1S, -26.51 G 8 57 .92 MS




39

18

(C)

-23

ACCELERATION

-48

-68

-99

CHANNEL : ENGXG1

TRC

INC.

1998 FORD TAURUS WITH SMALL FEMALE DUMMIES INTO @ DEG LOAD CELL BARRIER AT 38MPH

ENGINE TOP X-AXIS ACCELERATION
98 TAURUS INTO LCB AT 3@MPH

TEST NUMBER: 988421-1

] ]

| |

-20

14 44 70 180 130 160 199 220 250 280 310
TIME {HS)
FILTER: CH. CLASS 60 PEAK DATA: 12.26 G @ 60.16 NS, -72.98 C @ 38.72 MS




1398 FORD TAURUS WITH SMALL FEMALE DUMMIES INTO @ DEC LOAD CELL BARRIER AT 38MPH
ENGINE BOTTOM X-AX1S ACCELERATION

5q TRC_INC. 98 TAURUS INTO LCB AT 3@HPH TEST NUMBER: 988421 -1
18 —

|w .
o
_ .
[en]
= -25 -
<T
[0
Lad
P}
(W]
[dB]
[ ]
<

-46 }— - .

lmm T

-90 | | | _ _

-20 T: 40 70 100 130 160 190 220 250 280 310
TINE  (MS)

CHANNEL : ENGXG2 FILTER: CH. prmm €0 PEAK DATA: 8.48 C @ 56.40 NS, -64.91 C @ 35 .04 MS




1938 FORD TAURUS WITH SMALL FEMALE DUMMIES INTO © DEG LOAD CELL BARRIER AT 3@MPH
RIGHT BRAKE CALIPER X-AXIS ACCELERATION

60 TRC INC. . 98 TAURUS INTO LCB AT 3@MPH TEST NUMBER: 980421-1

o . .
N - ’ > . . .
[end
” & 0 N N, -~ ~ ~—— e,
s << \/ |
—
L
(5] . . .
=

IM& A . . . .

-4Q — . .

-60 — _

-2a 1a 48 70 182 130 160 139 226 250 284 310
TINE (H5)

CHANNEL - BCRXG1 FILTER: CH. CLASS 60 PEAK DATA: 35.95 G € 71.36 NS; -56.56 C @ 28 72 MS




TRC INC.

1398 FORD TAURUS WITH SMALL FEMALE DUMMIES INTO 8 DEG LOAD CELL BARRIER AT 38MPH
LEFT BRAKE CALIPER X-AXIS ACCELERATION
98 TAURUS INTO LCB AT 3@HPH TEST NUMBER: 988421-1

60

28 |—-

(G)

ACCELERATION

| | | |

ImS _

-24 10 49 70 108

CHANNEL : BCLXG1

FILTER: CH. CLASS 68

139
TINE

160 190 220 250 2880 31a

[MS)
PERK DATA: 28.79 G € 73.68 MS; -53.21 G @ 34 .24 MS




1998 FORD TAURUS WITH SMALL FEMALE DUMMIES INTO @ DEG LOAD CELL BARRIER AT 30MPH
INSTRUMENT PANEL CENTER X-AXIS ACCELERATION
TRC INC. 38 TAURUS INTO LCB AT 3@MPH TEST NUMBER: 988421-1

60

20 — - S

(G)

ARCCELERATION

. | B | | | |
-20 19 410 70 108 130 160 190 220 250 280 318

TIME (MS)
CHANNEL : DPCXG1 FILTER: CH. CLASS 69 ~ PEAK DATA: 3.15 C @ 94.88 MS; -37.85 C € 64 88 MS




1338 FORD TAURUS WITH SMALL FEMALE DUMMIES INTO @ DEG LDAD CELL BARRIER AT 30MPH
REAR VEHICLE CENTERLINE Z-AXIS ACCELERATION

60 TRC INC. 98 TAURUS [INTO LCB AT 3@MPH TEST NUMBER: 988421-1
49 |— . . . . . . . . .
20 |— . . . - . . . .
s N V Y < < SAAVAWAVAE S - S
-
[WE}
L : :
(&8 ]
<
-49 |— . .o . . .
. | | |
-20 1a 40 70 188 130 160 190 228 258 28@ 310
TINE (M5)
CHANNEL: TFCZGt  FILTER: CH. CLASS 6@ PEAK DATA: 12.92 G @ 71.68 NS; -17 99 G & 105.20 NS




1398 FORD TAURUS WITH SMALL FEMALE DUMMIES INTO @ DEG LDAD CELL BARRIER AT 30MPH
LEFT RADIATOR X-AX15 ACCELERATION

60 TRC INC. 98 TAURUS INTO LCB AT 3@8MPH TEST NUMBER: 980421-1
40 —. . ) ) mmm.cmmm »oajwmﬁnwﬁs m%vwm:wwuoam i
20— . . e . . . . . .
S ,
- . . . .
o
- 0 \/\\l)/ \)/\\/\\/I\/ —_— ——
< NS 7
o
o . . . .
(&)
<
-2 —. { . B e . .
-49 l—
-69
-20 18 40 70 160 130 160 190 220 256 284 31@
TIME [MS)
CHANNEL : RADXG1 FILTER: CH. CLASS 6@ PEAK DATA: 178.61 G € 26.46 MS; -1052

.18 C @ 36 88 MS




1398 FORD TAURUS WITH SMALL FEMALE DUMMIES INTO @ DEG LOAD CELL BARRIER AT 3@MPH
RIGHT RADIATOR X-AXIS ACCELERATION
60 TRC INC. . 98 TAURUS [NTO LCB AT 3@MPH TEST NUMBER: 980421-1

See Data Acquisition Explanations
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L
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IN@ — . . . .

40 |— . . S e e

68 _ _ _ _ _ |

-20 10 40 70 100 130 160 150 220 250 280 310
TIME (MS)

CHANNEL : RADXG2 FILTER: CH. CLASS 60 PEAK DATA: 229.16 G € 22.08 NS; -276 78 G 8 16 88 MS




1398 FORD TAURUS WITH SMALL FEMALE DUMMIES INTO @ DEG LDAD CELL BARRIER AT 30MPH
FLOOR TUNNEL X-AX1S ACCELERATION

cg IRC_INC. 98 TAURUS INTO LCB AT 38MPH TEST NUMBER: 980421-1
49 — . B . . o . .
20 — . . C . . .
o X . )
=z * .
(em )
— @ PN oo S
<T
xx
x ) .
|
L)
(@]
<T
-49 |— . . .
—ca _ _ _
-20 1a 40 70 Lap 130 160 199 228 250 288 310
TIME (MS)
CHANNEL © FTUXG1 FILTER: CH. CLASS 60 PEAK DATA: 1.91 G € 148.16 MS; -28.67 G @ 73.76 MS




13398 FORD TAURUS WITH SMALL FEMALE DUMMIES INTO 8 DEG LOAD CELL BARRIER

FLOOR TUNNEL Y-AX1S ACCELERATION

AT 3BMPH

60 TRC INC. 38 TAURUS [NTO LCB AT 3@MPH TEST NUMBER: 980421-1
40 — - . . . . . .
20 — - . . . , . . . . .
w . . .
H a A \l\.l.\./r\.l.\ P s
= e vAVAY A\ ~
ax . . .
-l
L
o . . . .
=3
|N® L . . N . . .
-40 — . . . . . . .
» | | |
-20 L4 49 70 180 130 168 190 228 250 280 3@
TIME [MS)
CHANNEL - FTUYGI FILTER: CH. CLASS 69 PEAK DATA: 2.59 G € 47 .84 MS; -4.52 C € B3 36 NS




1398

FORD TAURUS WITH SMALL FEMALE DUMMIES INTO @ DEG LOAD

FLOOR TUNNEL Z-AX1S ACCELERATION

CELL BARRIER AT 3@MPH

6@ TRC INC. 98 TAURUS INTO LCB AT 3@8MPH TEST NUMBER: 980421(-1
40 |—. . : oo S . . .
20 — : . . Ce
5 | .
s (PYNENNY A~ - . .
mw /& /\,\ Voo N AN~ T T o
x . . .
-
Ly
o . . . .
=
-20 b— . . . )
IAQ L . . . .
. L |
-20 10 44 70 180 130 1608 190 228 258 280 318
TIME (MS)
CHANNEL : FTUZG1 FILTER: CH. CLASS €0 PERK DATA: 9.68 G € 93.68 MS; -17 86 C B 73 28 NS




1398 FORD TAURUS WITH SMALL FEMALE DUMMIES INTO @ DEG LOAD CELL BARRIER AT 38MPH
FLOOR TUNNEL RESULTANT

gg TRC_INC. . 98 TAURUS [NTO LCB AT 30MPH TEST NUMBER: 3888421~
75 —. e
60 }— . e e e . . o
S . .
- . . . . . .
o
= 45— oo . . .o . . .
<
[n
= . . . .
|
[WE]
QO
<
30 —-
19 —
. -
-20 18 40 70 180 130 160 190 220 250 280 3ia
TIME (MS)

CHANNEL : FTURG! FILTER: CH. CLASS 68 PEAK DATA: 33.24 C € 73.52 MS;, 8.82 G @ 3088 16 MS




TRC INC.

1398 FORD TAURUS WITH SMALL FEMALE DUMMIES INTO @ DEG LOAD CELL BARRIER AT 30MPH
DRIVER SQUIB

98 TAURUS INTO LCB AT 3@MPH

TEST NUMBER: 98@421-1

120

40 |—

(VX 1g-1)

VOLTAGE

|

-120
-2@

CHANNEL : OTH1

14

FILTER:

40 78 108 130
TIME
CH. CLASS 1000

160
(MS)
PEAK

190 220 250

DATA: 415 V B 50.56 MS; -6 .94

2880 310

Ve 1584 NS




1998 FORD TAURUS WITH SMALL FEMALE DUMMIES INTO @ DEG LOAD CELL BARRIER AT 30MPH

TRC INC.

PASSENCER SQUIB

38 TAURUS INTO LCB AT 3@MPH TEST NUMBER: 98@421-1

120

80 —-

(VX tg-1)

VOLTACE

IAQ .

| | _ _ |

-120 -
-20 10 44 78

CHANNEL © 0TH2 erﬁmn“ CH. CLASS 1p0@

100

138 160 150 229 250 286@ 310

TIMNE (HS)
PEAK DATA: 10.23 V 8 15.92 NS, -10.24 V @ 93.84 MS




13398 FORD TAURUS WITH SHMALL FEMALE DUMMIES INTO @ DEG LDAD CELL BARRIER AT 38MPH
LOAD CELL BARRIER POSITION A1 FORCE

30 TRC INC. 98 TAURUS INTO LCB AT 3@MPH TEST NUMBER: 988421-1
@
-39 — . e
= . : . .
Z
68 —. T
W
(=)
b . .
o
L " .
.Iw& L - .
-120 +—. T
t58 | | | |
-20 10 40 70 19 130 168 190 220 250 284 314
TIME (MS)

CHANNEL : BAIF FILTER: CH. CLASS 68 PEAK DATA: 0.57 KN @ 24 .56 MS; -0.55 KN € 10.88 MS




1398 FORD TAURUS WITH SMALL FEMALE DUMMIES INTO @ DEC LOAD CELL BARRIER AT 3@MPH
LOAD CELL BARRIER POSITION A2 FORCE

0 TRC INC. . 98 TAURUS INTO LCB AT 36MPH TEST NUMBER: 988421-1
8
-390 — - . . . . . . . . . . T . . . . . . . . . . . . . . . . .
= . : : : :
=
-6 }— - . . . . . . . . . . . . . . . . . . . . . - .
L
(&5}
S . . .
o
F . .
IQS I N . . . .
-120 —. L
150 _ | _ | _
-20 14 44 78 100 130 168 130 220 250 284 310
TINE (NS)

CHANNEL : BA2F FILTER: CH. CLASS 60 "PEAK DATA: B 56 KN € 24 .08 MS; -0.43 KN € 11 12 MS




TRC INC.

1998 FORD

TAURUS WITH

SMALL FEMALE DUMMIES INTO @ DEG LOAD CELL BARRIER AT 2B8MPH
LDAD CELL BARRIER POSITION A3 FORCE

98 TAURUS INTO LCB AT 3@MPH

TEST NUMBER: 388421i-1

30

-390 — -

(KN)

FORCE

-120 —-

| |

| | | _

-150
-20

CHANNEL : BA3F

1@ 40

FILTER:

CH. CLASS 60

1an

130
TIME

160
(Ms)

PEAK DATA:

190 220 250 288 314

0.66 KN @ 23 .68 1S, -6.56 KN € 52.64 MS




1938 FORD TAURUS WITH

SMALL FEMALE DUMMIES INTO 8 DEG LOAD CELL BARRIER AT 30MPH
LORD CELL BARRIER POSITION A4 FORCE

3a TRC INC. 98 TAURUS INTO LCB AT 3@8MPH TEST NUMBER: 980421-1
{0
lW& — . . . .
= .
=
-60 — . . . . .
(NN}
(@]
(a4
o
F . » .
-90 [— . . .
-120 — -
sa | | | | | |
-20 10 40 76 180 130 160 190 220 2560 280 318
TIME (MS)

CHANNEL - BA4F

FILTER: CH. CLASS 60

PEAK DATA: B.77 KN € 24.80 NS, -23 89 KN @ 6@.72 NS




1938 FORD TAURUS WITH SMALL FEMALE DUMMIES [NTO ® DEG LOAD CELL BARRIER AT 3@MPH
LOAD CELL BARRIER POSITION A5 FORCE
98 TAURUS [NTO LCB AT 3AMPH TEST NUMBER: 980421-1

38 TRC INC.
0
IW& S
=
>
-6@ |—
(X7
(95 ]
o
(o]
[
-9p — .
-120 —-
-130
20

CHANNEL : BASF

1 44 78 100

FILTER: CH. CLASS 680

130 160 190 220 250 280 310

TIME (HS)
PEAK DATA: @ .68 KN @ 23.36 MS; -11.16 KN @ 60 .8@ MS




30

-38

(KN)

-64

FORCE

-99

-129

-15@

CHANNEL :

1338 FORD TAURUS WITH SMALL FEMALE DUMMIES INTG @ DEG LOAD CELL BARRIER AT 38MPH

LOAD CELL BARRIER POSITION A6 FORCE

TRC INC. 98 TAURUS INTO LCB AT 38MPH TEST NUMBER: 98B421-1
20 19 - 48 70 106 130 160 150 220 250 284 31a
TIME (MS)
BAGF FILTER: CH. CLASS 60 PEAK DATA: 0.64 KN @ 23.12 NS; -10.17 KN € 54 8@ MS




1338 FORD TAURUS WITH SMALL FENMALE DUMMIES INTO @ DEG LOAD CELL BARRIER AT 38MPH
LOAD CELL BARRIER POSITION A7 FORCE
TRC INC. 98 TAURUS INTO LCB AT 3GMPH TEST NUMBER: 98R421-1

30

{KN)

-60 |— . L

FORCE

-120 |— -

29 19 40 78 180 138 160 190 220 250 288 314

TIME (MS)
CHANNEL = BA7F FILTER: CH. CLASS 60 PEAK DATA: B.43 KN € 23 12 NS, -5.88 KN @ 51.12 MS

-154




0 TRC [NC.

1338 FORD TAURUS WITH SMALL FEMALE DUMMIES INTO @ DEG LOAD CELL BARRIER AT 3@MPH
LOAD CELL BARRIER POSITION A8 FORCE

398 TAURUS INTO LCB AT 3@MPH

TEST NUMBER: 980421-1

(KN)

-66 — .

FORCE

-99 .

-120 —-

| |

-150
-20

CHANNEL : BASF

1a

FILTER:

40 70 100

CH. CLASS 68

13a
TIME

160 190 220 258 284 310
(Ms)
PEAK DATA: @.41 KN B 6.00 NS, -8 .49 KN @ 11 .20 MS




1398 FORD TAURUS WITH SMALL FEMALE DUMMIES INTO @ DEG LODAD CELL BARRIER AT 3@MPH
LOAG CELL BARRIER POSITION A9 FORCE
TRC [NC. 98 TAURUS INTO LCB AT 3@MPH TEST NUMBER: 38B421-1

30

(KN)

FORCE

-120 —-

| | | |
20 14 19 70 128 130 160 190 220 250 280 310

: TIME (MS)
CHANNEL : BASF FILTER: CH. CLASS 68 PEAK DATA: 8.36 KN @ 6.16 MS; -8.58 KN B 11 12 1S

-15@




3@

TRC INC.

1338 FORD TAURUS WITH SMALL FEMALE DUMMIES INTO @ DEG LOAD CELL BARRIER AT 30MPH
LOAD CELL BARRIER POSITION B1 FORCE

98 TAURUS INTO LCB AT 3@MPH

TEST NUMBER: 980421-1

(KN)

FORCE

I@@ .

-120 —-

-13@
-20

CHANNEL : BBIF

1@ 44

FILTER: CH.

78

CLASS 60

100

138 168 190 220 250 284 310
TIME (MS)
PEAK DATA: B.34 KN @ 24 .64 MS; -0.50 KN @ 11 .12 NS
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Appendix C

Dummy Certification

C-1




Dummy Certification

Driver Dummy S/N 289




TRANSPORTATION RESEARCH CENTER INC.

HEAD DRGOP TEST

HYBRID III SMALL FEMALE 30-JAN-98

TRC INC. TEST NO: 289C3HD1 H3 SM FEMALE SN289 HEAD DROP
l | |

TEST PARAMETER | SPECIFICATION | TEST RESULTS |

| I [

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

| |

RELATIVE HUMIDITY | 10 - 70 % |  65.0 % |

_ |

PEAK RESULTANT ACCELERATION| 240 - 295 G | 269.68 G |

|

PEAK LATERAL ACCELERATION | 15 G MAX | -6.79 G |

| | | |
IS ACCELERATION CURVE | | |

UNIMODAL? | YES | YES l

TEST MEETS SPECIFICATIONS
TECHNICIAN T30 /C»\laczygéﬂu,f RUN NUMBER: 040298.1050;2
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TRANSPORTATION RESEARCH CENTER INC.
HYBRID III SHMALL FEMALE 19-FEB-98
NECK FLEXION TEST - 6 CHANNEL TRANSDUCER

TRC INC. TEST NO: 289C3NF5 H3 SM FEMALE SN289 NECK FLEX.

| |

|RELATIVE HUMIDITY | 10 - 70 % | 58.0 % |

| | |

IMPACT VELOCITY | 6.89 - 7.13 M/s | 7.12 M/S |

| 10m4s | 2.1-2.5M4/8 | 2.13 M/S |

INTEGRATED  ~—=--c--—cccccecee-emmmm=cc—m==m==—==cc=—=c—coceoo-

PENDULUM | 20 S | 4.0 - 5.0 M/5 | 4.32 M/S |

VELOCITY = =-ee—cccecccccmccce——emme——m—cem-m=eemee——————e——o

| | 30 MS | 5.8 - 7.0 M/S | 6.42 M/S |

PEAK D-PLANE | |

ROTATION | 78 - 96 DEG. | 89.26 DEG.

ROTATION ANGLE DECAY TIME | |

FROM PEAK TO ZERO | 57 - 69 MS |  62.40 MS
PEAK MOMENT ABOUT [ [

OCCIPITAL CONDYLE | 69 - 84 NM |  79.40 NM
POSITIVE MOMENT DECAY TIME | |

FROM PEAK TO ZERO | 41 - 50 MS |  40.24 MS *
|TIME OF PEAK ROTATION | l

|AFTER PEAK MOMENT ! 2 - 12 M8 | 6.08 MS

*+ TEST DOES NOT MEET SPECIFICATIONS

TECHNICIAN <gk,,/f (2~LSl | RUN NUMBER: 040298.1059;3
J .




SN ZL'BY 8 3 15°€- “SW BZ'6 8 D 6B 9Z :¥iv0 ¥bid @81 SSUTD "HI :-¥3ILII4 JKN3d : TINNUYHD

(54} 3JHIL
nac UL RSl ovi YA 8p1 T B8 29 ¥ YA ] BC-

1 | | | | | "
. . : . : -
o
. . . . . . . . . . . . . . . . — SW ﬂnﬂu._
m
. . m
0
D
. . . . . ~—
=
. . . . . . . . . . . . . . . . - —1 B9] =
. - - . . x
=

£°4Z11 86Z0+0 :HIGUNN NRY "K374 MI3IN BBZNS 3TWN34 WS £H CANEOBBZ :H3EWUNN 1531 9¥i o8y

NOT1¥H313230 WNINON3d
NOTLUHEITEI NOIX3Td XIIN 3ITWN34 T1T6US 111 OIH8AH




SN ZL ¥B1 8 o ¥Z ¥C- ‘SW Z6°G9 8 o ¥9°LE :YIWO AY3d B3 SSYT] "HI :¥31714 V138 :TINNUHD
(SW)y  3JUIL
pac BBl pa1 Bk " TA 0Bl 28 83 14 B 8 pZ-

| | | | [ . | | d

3T1INY

(o)

m«vmwﬁhwmwsvs - ¥38KHNN NDY "X374 AJ3N BBINS 37WH34 WS £H CANEJBBZ :¥3EBUNN 1§31 Jul oel

A23N 40 3S5vB LNOABY NOILYIOH
NOT1Ud8]17190 NOIX3ITd MIIN 3FWHU34 TIUUHS 111 OIHBAH




T3INNYHD

SH 9L LBY B o £2°6E- ‘SH Z6°L9 B o £L 15 :H1VD Av3d 89 S50 "HI -¥31714 VI3HL :
(SH) 3JNIL
U1 TA pal P31 B¥1 TA BB - b8 83 o 0c 8 Be-

|

£°¥Z11 B6ZOVO

- Y38UNN NNY

X374 AJ3IN BBZNS 36N34 HS £H
J7AONDD WLIdIJJ0 LNDBY NOILYLDY
NOLLBHBITE) NOIX3Td XI3IN 3WHIJ 1WNS I11 QIHEAH

CANEIBBZ :¥3IAUNN 1531 YL

89~

pE-

3INY

Bt

(o)

83

86

T




SN BV ' 961 8 o ¥¥ £9- ‘SW BZ L3 B » SZ BB :91b0 NYId . 89 SSU1D "HI :¥3lLTId NU1D1l - TINNUHI

(SW)  3HIL
(/] 14 P8l B91I 14 pet 0B 1] 83 o BL 0 Be-
— _ 89-
) . — @Wl
I )
)
\
‘ >
J =
| e
i . . . .—1{pt m
: -— 9
. . . . — Sm
%211 86Z0¥0 :H3BUNN NNY "X374 A33N 6BINS 3TUN34 US £H C3NEDBBZ :Y¥3IBUNN 1S3L1 Dul oct

NOI1UL1DY TWLDL
NOT1GHBIWI NDIX3IT4 MIIN 3TUH34 T0WS I1[ OI4BAH




SH ¢L BB} 8 N GB GGI-

U104 P81

B3I

Br1 BZ1

‘SN ¢B L5 8 N Z6 6¥L :91¥0 Nv3d
{SH)
pR1

HIL
pa 09

BABY SS5VTID "HI

BV

14

431114

JKAIN - TINNUHD

Be-

_

_

_

98-

-—1 BZ1

E'¥Z11°8628+0

:H3BUNN NNY

"X374 MI3IN BBINS 370H34 WS £H

SIXY X 33403 AJ3N

NOTLUHEII8] NOIX3IT4 MIIN 3TWHI4 TTWHNS I1[ OIHBAH

CANEJBBE

‘H38UNN 1831 24l

831

33404

(187 X NJ




SW B3°E€T ® UW'N @¥ 1E- ‘SN 9€°13 8 U-N BG'LY :Y1v0 Xu3d B#03 SS¥13 "H) :¥3L1IA HAX3N :13NNVHD

(S4) 3UIL
pac p81 891 evi A pb1 pa 03 o T4 8 BZ-
_ : 08-
. . . . . . . . . . .[@Tl
0
. —
j]
2
. (=]
cC
m
. . . . . . . . . . . .]Gv
. : =
=
. . . f . ‘ . . . . N . - . - B . 'ISW
. . . B . . . . B . . . . . E . . . . . . . . . . . . . . . .IGNﬁ
£7%Z11 B6ZB+¥D :¥IBUNN NDY "X314 XI3IN BBZNS IWHNIS WS £H CANEDBBZ :Y¥IBUNN 1S3IL ¥l 831

SIKYU A LNIHDW XI3N
NO[LBHBITYI NOIX3IWd %IIN 3WHIA TWUS 111 0I1YEAH




SN B3 °ET 8 W'N ¥£ ¥Z- "SH BZ 13 @ W'N Bk 6L :01Y0 *vid

pac P81 B9l

(5H)  3HIL
14! TA! 0B1 pg 09

889 SSYT1D "HJ :¥3L1Id

14

Be 0 TAS

E'HZ11 86Z0+0 :Y¥38UNN NDY

"X374 N3N wwmzw 37WN34 WS EH
JTAGNDD TLId1330 1NDBY LIN3WEW W10l

NOT1oHB8ITYI NOIXITd XI3IN ITWN34 TT6US T11 O0IY¥EAH

CINEIBBZ :-Y3IEUNN LS3L JM!

08-

or-

/R4

2B

A

091

WDM3N : TINNUHD

INoyoL

(H-N)




TRANSPORTATION RESEARCH CENTER INC.
HYBRID III SMALL FEMALE 19-FEB-98

NECK EXTENSION TEST - 6 CHANNEL TRANSDUCER

TRC INC. TEST NO: 289C3NE2 H3 SM FEMALE SN289 NECK EXT.
| TEST PARAMETER | SPECIFICATION | TEST RESULTS |
I I |
| TEMPERATURE | 20.6 - 22.2 DEG. C| 21.1 DEG. C
l | |
|RELATIVE HUMIDITY | 10 - 70 % | 58.0 % |
l . l | |
| IMPACT VELOCITY | 5.95 - 6.19 M/S | 6.05 M/8 |
I | 10 S| 1.5 - 1.9 M/S | 1.61 M/S |
| INTEGRATED  =--e-ccecescccccccccmcmcermmemm-—emm—————e——com—c———oe-
PENDULUNM | 204S | 3.1 - 3.9 M/S | 3.30 M/S |
VELOCITY  mccccc;eec e e—ccceemmmmmmmeeecmec—m———mme—e—m———m
| 30 MS | 4.6 - 5.6 M/S | 4.96 M/S |
PEAK D-PLANE | l
ROTATION | 97 - 119 DEG. | 106.38 DEG.
ROTATION ANGLE DECAY | | ,
AT THE 10 NM MOMENT LEVEL | 80 - 96 DEG. | 81.07 DEG.

|PEAK MOMENT ABOUT | [

|OCCIPITAL CONDYLE | 54 - 67 NM | -63.89 NM
|NEGATIVE MOMENT DECAY TIME | | |
| FROM PEAK TO 10 NM LEVEL | 28 - 38 MS |  34.24 MS |
| TIME OF PEAK ROTATION | | l
|AFTER PEAK MOMENT | 0 - 10 NS | 2.40 MS |

TEST MEETS SPECIFICATION
TECHNICIAN /f&jié; ‘/ﬂ;zg RUN NUMBER: 040298.1055;3
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TRANSPORTATION RESEARCH CENTER INC.
THORAX IMPACT TEST
HYBRID III SMALL FEMALE 13-FEB-98

TRC INC. TEST NO: 289C3TH2 H3 SM FEMALE SN289 H.S.THORAX

TEST PARAMETER | SPECIFICATION TEST RESULTS
| | I
| TENPERATURE | 20.6-22.2 DEG. C | 21.7 DEG. C |
| |
|RELATIVE HUMIDITY 10-70% | 52.0% |
|
PENDULUM VELOCITY 6.59 - 6.83 H/S |  6.83 M/S |
|
MAXTMUM DEFLECTION 51 - 58 MM | 53.0 MM
I
MAXIMUM RESISTIVE FORCE 3800 - 4300 N | 4348. N 3477 *
l
INTERNAL HYSTERESIS 69% - 85% | 75.4%

- " " S 4 = - - - — T = S = e = = P WP W e @R e b S P MDA S WD D e e M -

% TEST DOES NOT MEET SP IFICATIONS . ‘
TECHNICIAN,féﬁiiZ44 RUN NUMBER: 040298.1059;2
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TRANSPORTATION RESEARCH CENTER INC.

RIGHT KNEE IMPACT TEST

HYBRID III SMALL FEMALE 30-JAN-98

TRC INC. TEST NO: 289C3RK1 H3 SH FEMALE SN289 R.KNEE IMP.
! TEST PARAMETER | SPECIFICATION | TEST RESULTS |
| \ |
| TEMPERATURE 18.9-25.6 DEG. C | 21.1 DEG. C [
|

RELATIVE HUMIDITY 10 - 70 % | 58.0 % |

[

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

| ' | | |
PEAK KNEE IMPACT FORCE 3400 - 4200 N | 3894.2 N i

3.0 KG PENDULUM | |

TEST MEETS SPECIFICATIONS
TECENICIAN (B - angjil RUN NUMBER: 040298.1230;11
o
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TRANSPORTATION RESEARCH CENTER INC.

LEFT KNEE IMPACT TEST

HYBRID III SMALL FEMALE 18-FEB-98

TRC INC. TEST NO: 289C3LK1 H3 SM FEMALE SN289 L.KNEE IMP.
| TEST PARAMETER | SPECIFICATION | TEST RESULTS |
1 | |
| TEMPERATURE | 18.9-25.6 DEG. € | 21.1 DEG. C

‘ I
|RELATIVE HUMIDITY | 10 - 70 % | 58.0 %
| PROBE VELOCITY | 2.07 - 2.13 M/S | 2.13 M/S
I : |
| PEAK KNEE IMPACT FORCE | 3400 - 4200 N | 3638.6 N
[3.0 XG PENDULUM | l

TEST MEETS SPECIFICATIONS

TECHNICIAN Cfl_\,, C:&qjl;k:— RUN NUMBER: 040298.1213;2
@,




SW 9T F1 8 9 BF £~ ‘SN BF'C ® D ¥B5 £Z1 :9LY0 MY3d pBS SSWUTID "HIY Y3174 IXN3d : TINNUHD
(1-BT X SWY 3UHIL.
pRL P8I Ba1 BF1 1A PB1 P8 83 14 Be 8 BZ-

_ _ eE-

NOILlvd313339

(N

Z'¥1C1 8620vR :Y3ABUNN NDY "dNT 3INMT T 68ZNS 3I1WUIL NS £H ITATEIBBE - YIEUNN L1S3L J¥l o5t
("ON3d 94 £) NDILYY3T3030 WNINON3d
NOLLBHAITED 3I3NA L4317 IWH34 TI0US 11T OIHBAH




SW 97 ¥T 8 N 157201~ ‘SW B¥'Z B N Z3°BEBE :WlUD Xvid @09 SSU1D "H) Y314 4XN3d : TINNGHD
(1-BT X SH)Y 3Nl
BBz B8 1 p91 BF1 TA ep1 b8 89 14 "TA ] pZ-

51-
| | |

33404

{zB1 X N)

Z'v1Z1 8620+0 :¥IBUNN NNY "dUI 33INM T BBINS 31BHI4 HS EH IIIEIBBZ - H3BUNN 1531 J4l 5L
("ON3d D% £) 32H0J UNTINONId
NDILYHAITEY JINM 1437 3W6N34 1IPHS 111 GIHEAH




TRANSPORTATION RESEARCH CENTER INC.

KNEE SLIDER TEST

HYBRID III SMALL FEMALE 18-FEB-98
RIGHT KNEE
TRC INC. TEST NO: 289C3RS2 H3 FEMALE SN289 RIGHT SLIDER
I I
| TEST PARAMETER | SPECIFICATION TEST RESULTS
| TEMPERATURE 18.9-25.6 DEG. C 21.1 DEG. C
|
| RELATIVE HUMIDITY 10 - 70 % 58.0 %
: l
| PENDULUM VELOCITY 2.70-2.80 M/S 2.79 M/S
| I
| PEAK DISPLACEMENT | 12.7 - 15.5 MM 12.6 MM x|

% TEST DOES NOT MEET SPECIFICATIONS

TECHNICIAN (EL~V, ¢ RUN NUMBER: 040298.1234;2
v
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TRANSPORTATION RESEARCH CENTER INC.
KNEE SLIDER TEST

HYBRID III SMALL FEMALE 18-FEB-98

LEFT KNEE
TRC INC. TEST NO: 289C3LS1 H3 FEMALE SN289 LEFT SLIDER
| I | I
| TEST PARAMETER |  SPECIFICATION |  TEST RESULTS |

| ’ |

TEMPERATURE | 18.9-25.6 DEG. C | 21.1 DEG. C [
I
RELATIVE HUMIDITY | 10 - 70 % | 65.0 % I
I
PENDULUM VELOCITY | 2.70-2.80 M/S | 2.78 M/S [
|
PEAK DISPLACEMENT |  12.7 - 15.5 MM | 13.5 MM |

TEST MEETS SPECIFICATIONS

TECHNICIAN / RUN NUMBER: 040298.1104;2
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Dummy Certification

Passenger Dummy S/N 288




TRANSPORTATION RESEARCH CENTER INC.

HEAD DROP TEST

HYBRID III SMALL FEMALE . 20-NOV-97
TRC INC. TEST NO: 288C4HD1 H3 SM FEMALE SN288 HEAD DROP
| o I
| TEST PARAMETER | SPECIFICATION | TEST RESULTS |
| I |
| TEMPERATURE | 18.9-25.6 DEG. C | 21.1 DEG. C |
[ I I
| RELATIVE HUMIDITY | 10 - 70 % |  22.0 % I
I I I
| PEAK RESULTANT ACCELERATION| 240 - 295 G | 277.80 G |
I
|PEAK LATERAL ACCELERATION | 15 G MAX | 2.91 G I

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

TEST MEETS SPECIFICATEHON :
t
TECHNICIAN(Ei-\,_,[{, ; RUN NUMBER: 112097.1343;1
J
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TRANSPORTATION RESEARCH CENTER INC.

NECK FLEXION TEST - 6 CHANNEL TRANSDUCER

HYBRID III SMALL FEMALE 21-NQV-97
TRC INC. TEST NO: 288C4NF1 H3 SM FEMALE SN288 NECK FLEX.
| TEST PARAMETER | SPECIFICATION | TEST RESULTS
I I I I
| TEMPERATURE | 20.6-22.2 DEG. € | 21.7 DEG. C |
I | I |
| RELATIVE HUMIDITY | 10 - 70 % | 28.0 % |
I | I I
| IMPACT VELOCITY | 6.89 - 7.13 M/S | 7.12 M/S I
I | 10 MS | 2.1 - 2.5 M/S | 2.14 M/S |
| INTEGRATED = ==-emcmceoeccmmmco o mmmmmmec——cecccc—m—memcmaae
| PENDULUM ' | 20 S | 4.0 - 5.0 M/S | 4.32 M/S I
|  VELOCITY = —c;eeececcccccccccccccmmmmmmme—c—cmeeeccmcccceeaee
| | 30 S | 5.8 - 7.0 M/S | 6.20 M/S I
| PEAK D-PLANE | I .
|ROTATION | 78 - 96 DEG. | 80.56 DEG. |

|ROTATION ANGLE DECAY TIME | | |
| FROM PEAK TO ZERO | 57 - 69 MS |  60.64 MS I
| PEAK MOMENT ABOQUT | I |
[OCCIPITAL CONDYLE [ 69 - 84 NM | 73.56 NM |
| POSITIVE MOMENT DECAY TIME | I |
| FROM PEAK TO ZERO | 41 - 50 MS |  53.52 MS *

| TIME OF PEAK ROTATION | | |
|AFTER PEAK MOMENT | 2 - 12 MS |  10.56 MS |

% TEST DOES NOT MEET SPECIFICATIONS

TECHNICIAN @_ | RUN NUMBER: 112197.0849;1
J
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TRANSPORTATION RESEARCH CENTER INC.

NECK EXTENSION TEST - 6 CHANNEL TRANSDUCER

HYBRID III SMALL FEMALE 21-NOV-97
TRC INC. TEST NO: 288C4NES H3 SM FEMALE SN288 NECK EXT.
| TEST PARAMETER | SPECIFICATION | TEST RESULTS |
| | I
| TEMPERATURE | 20.6 - 22.2 DEG. C{ 21.1 DEG. C
| | | .
|RELATIVE HUMIDITY [ 10 - 70 % | 28.0 %
[ [ I
| IMPACT VELOCITY | 5.95 - 6.19 M/S | 6.19 M/S
| | 10 M85 ] 1.5 - 1.9 M/s | 1.90 M/S |
| INTEGRATED = == -mcmemmeemocmmmmmmm—mmmmmmmmmmmmmmmmm oo mmaoee
| PENDULUM | 20 S | 3.1 - 3.9 M/ | 3.80 M/S |
|  VELOCITY = =m-mmceeec—ccceemmmmmmec—cccmcemmemecccccceao oo
| | 30 MS | 4.6 - 5.6 M/S | 5.52 M/S |
| PEAK D-PLANE [ | I
| ROTATION { 97 - 119 DEG. | 104.79 DEG. |
|[ROTATION ANGLE DECAY | | ' |
[AT THE 10 NM MOMENT LEVEL | 80 - 96 DEG. |  81.42 DEG. |
| PEAK MOMENT ABOUT | | I
|OCCIPITAL CONDYLE | 54 - 67 NM | -62.72 NM |
|NEGATIVE MOMENT DECAY TIME | I I
| FROM PEAX TO 10 NM LEVEL | 28 - 38 MS |  34.72 Ms |
[TIME OF PEAK ROTATION | | |
| AFTER PEAK MOMENT | 0 - 10 MS I 6.56 MS |
TEST MEETS SPECIFICATIONS
TECHNICIAN T (lau RUN. NUMBER: 112197.1250;1
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TRANSPORTATION RESEARCH CENTER INC.
THORAX IMPACT TEST

HYBRID III SMALL FEMALE 24-NOV-97

TRC INC. TEST NO: 288C4TH1 H3 SM FEMALE SN288 H.S.THORAX

l
|
| TEST PARAMETER | SPECIFICATION
|
|

TEST RESULTS
| ' |

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

|RELATIVE HUMIDITY | 10 - 70 % |  28.0 % |
| I . |
| PENDULUM VELOCITY | 6.59 - 6.83 M/S | 6.74 M/S |
l _ [ l
|MAXIMUM DEFLECTION | 51 - 58 MM |  51.7 MM |
|

|MAXIMUM RESISTIVE FORCE | 3800 - 4300 N | 4136. N |
| |
| INTERNAL HYSTERESIS | 69% - 85% | 75.0% {

TEST MEETS SPECIFICATIONS

tecanician (B (. RUN NUMBER: 112497.1358;1
J
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Appendix D

Miscellaneous Test Data

D-1




Report Sign Convention and NHTSA Data Tape Reference Guide

Accelerometers:

Potentiometers:

Load cells:

Neck load cells:

Tibia load cells:

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

+Chest longitudinal deflection: QOutward

+Chest lateral deflection: Leftward

+Seat belt displacement: Outward

+Seat belt extension: Elongation _

+Knee slider displacement: Distance between femur and tibia

' increased (in relation to a seated

dummy)

+Femur force:  Tension

+Seat belt force: Tension

+Barrier force:  Tension

+X force: Head pushed forward

+Y force: Head pushed leftward

+Z force: Head pulled upward (tension on neck)

+X moment: Right ear rotating toward right shoulder

+Y moment: Chin rotating toward chest

+Z moment: Chin rotating toward left shoulder

+X force: Ankle forward, knee rearward

+Y force: Ankle rightward, knee leftward

+Z force: Tension

+X moment: Bottom of tibia moving leftiward

+Y moment: Bottom of tibia moving rearward




Dummy Instrumentation Placement

Dummy Manufacturer and S/N: Applied Safety Technologies/289

Seating position: Driver

Orientation
Mnemonic  Location Axis Manufacturer  Model S/N, (+ Sensing)
HEDXGI Head X Endevco 7264 J20165 Rear
HEDYGl  Head Y Endevco 7264 J19865  Left
HEDZG1 Head z Endevco 7264 J19934 Up
NEKXF1 Neck' X Denton 1716 0425FX N/A
NEK YF1 Neck' Y Denton 1716 0425FY  N/A
NEKZF1 Neck' Z Denton 1716 0425FZ N/A
NEKXM!  Neck' X Denton 1716 0425MX  N/A
NEKYMI  Neck' Y Denton 1716 0425MY = N/A
NEKZM1 Neck' z Denton 1716 0425MZ N/A
CSTXG1 Chest X Endevco 7264 J20599 Forward
CSTYG! Chest Y Endevco 7264 J20580 Left
CSTZG1 Chest z Endevco 7264 EH88J Up
CSTXD1 Chest X Servo 14CB1-2897 019/289 Inward
PEVXGL Pelvis X Endevco 7264 CYO6H Rearward
PEVYGI Pelvis Y Endevco 7264 AGAC4 Left
PEVZGI1 Pelvis Z Endevco 7264 BF65] Up
LFMFl Left femur 4 Denton 1914 259 Compression
RFMF1 Left femur V4 Denton 1914 257 Compression
STTXG1 Sternum top X Endevco 7264 J20569 Forward
STMXGI Sternum middle X Endevco 7264 J20064 Forward
STBXG1 Sternum bottom X Endevco 7264 J20570 Forward
SPTXG1 Spine top X Endevco 7264 J19872 Rear
SPMXG1 Spine middle X Endevco 7264 J19877 Rear
SPBXG1 Spine bottom X Endevco 7264 J19890 Rear

! See Sign Convention page for polarity.




Dummy Instrumentation Placement

Dummy Manufacturer and S/N: Applied Safety Technologies/288

Seating position: Passenger

Orientation

Mnemonic  Location Axis Manufacturer  Model S/N (+ Sensing)
HEDXG?2 Head X Endevco 7264 J19551 Forward
HEDYG2 Head Y Endevco 7264 J20018 Right
HEDZG?2 Head Z Endevco 7264 J20093 Up

’ NEKXF2 Neck' X Denton 1716 810FX N/A
NEKYF2  Neck' Y Denton 1716 8I0FY  NA
NEKZF2  Neck' z Denton 1716 810FZ N/A
NEKXM2  Neck' X Denton 1716 810MX  N/A
NEKYM2  Neck' Y Denton 1716 810MY ~ N/A
NEKZM2  Neck' Z Denton 1716 810MZ  N/A
CSTXG2 Chest X Endevco 7264 J20382 Forward
CSTYG2 Chest Y Endevco 7264 J19927 Left
CS8TZG2 Chest Z Endevco 7264 J20004 Up
CSTXD2 Chest X Servo 14CB1-2897 288 Outward
LFMF2 Left femur Z Denton 1914 363 Tension
RFMEF2 Left femur 4 Denton 1914 - 362 Tension
STTXG2 Sternum top X Endevco 7264 J20047 Forward
STMXG2 Sternum middle X Endevco 7264 J19611 Forward
STBXG2 Sternum bottom X Endevco 7264 J19563 Forward
SPTXG2 Spine top X Endevco 7264 J19666 Rear
SPMXG2 Spine middle X Endevco 7264 J19996 Rear
SPBXG2 Spine bottom X Endevco 7264 J19223 Rear

! See Sign Convention page for polarity.




Vehicle Instrumentation Placement

Orientation

Number Location Axis Manufacturer Model S/N (+ Sensing)
1 Left brake caliper X Endevco 7264 J22167 Forward
2 Right brake caliper X Endevco 7264 J21600 Forward
3 Instrument panel X Endevco 7264 J21535 Forward
4 Engine top X Endevco 7264 ACS8LS Forward
5 Engine bottom X Endevco 7264 J15387 Rear
6 Rear vehicle centerline Z Endevco 7264 101 01 Up |
7 Left rear seat X Endevco 7264 J20288 Forward
8 Right rear seat X Endevco 7264 J19976 Forward
9 Floor tunnel X Endevco 7264 APYT4 Forward
Y Endevco 7264 J21531 Left
Z Endevco 7264 J21500 Up
10 Left radiator X Endevco 7264 J21504 Rear
11 Right radiator X Endevco 7264 J20037 Rear
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SACRAMENTO, CA. 95841

PHONE (918)481-7565




