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Purpose and Test Summary

This 30.1 mph 30° right angled barrier impact test has as the main objective to investigate both
vehicle and occupant dynamics during a 30° right angled barrier test. A secondary objective is to

gather information on depowered airbags.

This test was conducted with a 1999 Dodge Intrepid that impacted a 30° right angled barrier.

The test vehicle contained two instrumented Hybrid IT 5™ percentile adult female dummies.
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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 kph.

The vehicle impacted a 30° right angled barrier.

The test vehicle contained two (2) Hybrid III 5th 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 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.

The fifty-four (54) 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.

One (1) real-time panning motion picture camera and fifteen (15) high-speed motion picture
cameras recorded the crash event. 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 certification information. Appendix D

contains the miscellaneous test information.




Test Results Summary

This 30° right angled barrier test was conducted at TRC on August 31, 1999.

The test vehicle, a 1999 Dodge Intrepid, was equipped with airbags at the driver's and right front
passenger’s seating positions. The vehicle's test weight was 1697.0 kilograms. The vehicle's impact

speed was 48.4 kph. The vehicle's maximum static crush was 474 millimeters.

The driver’s 15-millisecond HIC was 107 and its 36-millisecond HIC was 159. The driver's
chest maximum resultant acceleration with three (3) milliseconds minimum duration was 36.7 g.
The driver’s chest deflection was 32.0 millimeters. The driver's left and right femur maximum

compressive forces were 2962 N and 5644 N, respectively.

The right front passenger’s 15-millisecond HIC was 121 and its 36-millisecond HIC was 207.
The right front passenger's chest maximum resultant acceleration with three (3) milliseconds
minimum duration was 29.2 g. The passenger’s chest deflection was 5.5 millimeters. The right
front passenger's left and right femur maximum compressive forces were 3289 N and 3658 N,

respectively.
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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 With respect to tow track centerline.

Table 1 Crash Test Summary

30° right angled barrier impact
08/31/99

0827

22°C

1999/Dodge/Intrepid/Sedan
1697.0 kg

30°

48.4 kph

48.4 kph

474 mm

N/A

N/A
N/A

% 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 #369

Hybrid I 5™ percentile

adult female

Left front
Airbag
15

None

None

Airbag,
Headrest

Airbag

None
Instrument panel

Instrument panel
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Passenger #289

Hybrid III 5™ percentile

adult female

Right front
Airbag
15

None

None

Airbag

Airbag
None
Instrument panel

Instrument panel




Vehicle year/make/
model/body style:

Color;
VIN:

Engine data:
Placement:
Cylinders:
Displacement:

Transmission data:
Final drive:
Date vehicle received:

Odometer reading:

Dealer's name and address:

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

Clock

Power door locks

Table 2 Test Vehicle Information

1999/Dodge/Intrepid/Sedan

Purple

2B3HD46R4XH595575
Longitudinal/Inline

6

2.7 liters

__ speed, ___manual, _X_automatic,
X fwd, __rwd, __4wd
N/A

83

N/A

Yes Automatic transmission
Yes Automatic speed control
Yes Tilting steering wheel

Yes Telescoping steering wheel
Yes Air conditioning

Yes Anti-skid brake

Yes Rear window defroster
Yes Other:

Certification data from vehicle's label:

Vehicle manufactured by:
Date of manufacture:
VIN:

GVWR:

GAWR: Front:

Rear:

Chrysler Corp.

10/98

2B3HD46R4XHS595575

4551 Ib.
2595 Ib.
2031 Ib.
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overdrive

Yes
Yes
Yes
No
Yes
No
Yes
None




Table 2 Test Vehicle Information, Cont'd.

Size of tires on vehicle: P225/60R16
Spare tire: Space Saver
Type of front seats: Split Bench

Tire & capacity data from vehicle's label:

Recommended tire size: P225/60R16

Recommended cold tire pressure:

Front: 32 psi
Rear: 32 psi
Designated Seating Capacity:

Front 2

Rear 3
Total 5
Vehicle Cargo Weight: 865 1b.

Test vehicle attitudes:

Delivered attitude: LF: 736 mm RF: 738 mm LR: 750 mm
Fully loaded attitude: LF: 726 mm RF: 727 mm LR: 727 mm
Pre-test attitude: LF: 725 mm RF: 721 mm LR: 721 mm
Post-test attitude: LF: 712mm RF: 774 mm LR: 698 mm
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RR:

RR;

750 mm
727 mm
690 mm
740 mm




Table 2 Test Vehicle Information, Cont'd.

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

Right front 501.7 kg Right rear 276.7 kg
Left front 4889 kg Left rear 287.1 kg
Total front weight 990.6 kg (63.7% of total vehicle weight)
Total rear weight 563.8 kg (36.3% of total vehicle weight)
Total delivered weight 1554.4 kg

Calculation of test vehicle's target test weight:

RCLW = Rated Cargo and Luggage Weight

UDW = Unloaded Delivered Weight (kg)

DSC! = Designated Seating Capacity (5)

RCLW? = 522kg

Target test weight = UDW + RCLW + (number of Hybrid ITT Dummies x 47.6 kg per dummy)
Target test weight = 15544+ 52.2+952=1701.8 kg

Weight of test vehicle with required dummies and 7.7 kg of cargo weight:

Right front 507.6 kg Right rear 3393 kg
Left front 520.3 kg Left rear 3298 kg
Total front weight 10279 kg (60.6% of total vehicle weight)
Total rear weight 669.1 kg (39.4% of total vehicle weight)
Total test weight 1697.0 kg (0.28% under target test weight)

Weight of ballast secured in vehicle: None

Taillights, rear seat, driver’s side right rear
door skin (interior), rear fascia, muftler

Components removed to meet target test weight:

CG rearward of front wheel centerline: 1138 mm

Vehicle Wheelbase: 2886 mm

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

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

Table 3 Post-Impact Data

990831-2

08/31/99

0827

30° right angled barrier impact
30°

22°C

21°C

48.4 kph
48.4 kph
47.5 t0 49.1 kph

661 mm

51 mm

Pre-test: L: 5080 mm C: 5325 mm
Post-test: L: 5075 mm C: 5090 mm
Total crush: L: 5 mm C: 235mm
Average crush: 254 mm

Test vehicle rebound from 30° right angled barrier:

Distance from test vehicle to barrier:
Post-test: L: N/A C: N/A

Average rebound:

N/A

: 5088 mm

: 4566 mm

522 mm

N/A



Fisure 1 Impact Velocity Measurement System

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

The vanes have 610-millimeter spacing.
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Figure 2 Accident Investigation Division Data for 35 mph 30° Barrier Impact

Test date:

Vehicle year/make/
model/body style:

VIN:

Build date:

Test weight:
Vehicle wheelbase:
Maximum width:

Front overhang:

Collision Deformation

Classification (CDC) Code: 12FDEW?3

Crush depth
measurements:

Midpoint of damage:

Length of damaged
region:

08/31/99

1999/Dodge/Intrepid/Sedan

2B3HD46R4X1H595575
10/98
1697.0 kg L ————]
2886 mm L2 ';‘ L/2—>
|
1910 mm I/,T——}‘Tf“}\\i_
1095 mm & 1occichcs 1}
Y | | Cé
| ¥
|
|
0
|
Cl: 5 mm iclL:D
C2: 65 mm /\/}\/
C3: 179 mm i
C4: 279 mm :
C5: 474 mm |
C6: 522 mm :

D: Vehicle Longitudinal Centerline

L: 1524 mm
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Figure 3 Vehicle Accelerometer Placement

m (Z) + Vertical

(X) + Longitadinal

Side View

(Y) + Lateral

4><
Ly

| (X)+ Longitudinal

Bottom View




su g°¢G d 3 ¢t sw grgy @ 8 L°16 _ : TVNIANLIONOT
w9/ uw G 18%%  1S0d
wu 087 ww GT 686y  ddd HOLLOE ANIONI G
sw 9°9S ? 8 1°0¢ sw 9°zy 9 8 8709 TVNIQNLIONOT
, um 008 G- 9¢9%  1S0d
un 56/ wu G/1- OvLy Tdd J0I ANIONE ¥
sw 6°¢7E D 3 z-¢ee sw 0" 8¢ 9 8 191 TV9ILV1
sw 0'€E D 3 0°1¢ sw 1°zy 9® 8 126 TYNIGALIONOT
076 wu Q- 6gGse  Isod TAINID
w006 uni Ot - GzGE  Add TINVd INAHOYISNI €
sw G°Z/. D 3 6°61 sw g°0S ® 3219 TYNIAOIIONOT
VN w06/ - ovZy  ISod
w QQ¢ u 00/~ 66Ty HAUd YIITTVO AV IHOIY ¢
sw 61/, @ 308 su 16y ® 8 €96 . TYNIANIIONOT
w68 uw 069 00vy  IS0d
ww Q1€ uw 00/ Cecy ddd qa4dI11v) 3Avad IJ43T 1
NOTIIDAHIA NOILOZdId yA x X NOIIVO0T "ON
TATLVOIN IAILISOd 2-1£8066 *MAGHNN ISHL

AJewiuing BJE(] PUE SUONEBO0’] JOJoWOIR[30Y SPIYPA ¥ JIqRL

2-13



TIATT ANNOYD HOYd QUVAdDN + *Z
mzHAMm_H_zmumqumm>=om.mamﬁﬁ_mmq+“.x
"N

¥AdHNE ¥VEY HOWd QMVANOd + :ONTYIITT
0°€9 @ 8 01 su gz 98 d 80t TVEILIVI
€9 D 8 6°9T sw 7°29C d 3 40 TYNIQNLIONOT
g1y wu gy9- wmr 617 IS0d
um H6¢ 0 WW gy9- um Y61z dud Ivas 9vay IHOIA 8
2°¢9 ® 3 ¢°11 su z'¥g ® 89¢ V3LV
L9 9 8 9°1¢ su 7-09¢ 9 8280 TVNIGNIIONOT
wm G8¢ un §49 wm 4617 IS0d
il H6E g9 i v617  AUd IvaS ¥vay 14371 [
1°9L ® 3 1°01 su 9°88 d 8 /18 TVIIINIA
7°06 d 8 €9 su €19 ? 8 9°01 VIV
wu Q16 um Q m GeE  IS0d ANITYIINID
um 016 L) m 66¢  A¥d TIDIHIA ¥VIE 9
NOILOF¥IA NOI11D03¥Iq z X X NOILVJ0T "ON
IATIVOIN AAILISOd 7-1€8066 ¥IGHON ISIL

PIU0) AICWIINS BIE(] PUE SUONEI0 | 10JWO0I[333Y JOIYSA + 9[qeL

2-14



Section 3.0

FMVSS 208 Data

3-1



Table 5 Dummy Injury Criteria

Maximum Acceleration

Head Chest
X Y z R X Y Z
Driver 37.0g -638¢g 542g 90.0¢g -373g -188¢g 93¢
Passenger 281lg -247¢ 324g 404¢g 278g 257 ¢ 113 g

Maximum Femur Compressive Force

Left Femur Right Femur
Driver 2962 N 5644 N
Passenger 3289 N 3658 N

15-millisecond Head Injury Criteria !

HIC Time t1 Time ta
Driver 107 197.9 ms 200.4 ms
Passenger 121 81.6 ms 96.6 ms

36-millisecond Head Injury Criteria"

HIC Time t; Time t,
Driver 159 61.2 ms 97.2 ms
Péssenger 207 70.2 ms 106.2 ms

Chest Maximum Resultant Acceleration?

Acceleration Time t; Time t,
Driver 36.7¢g 77.7 ms 80.6 ms
Passenger 292 ¢g 93.3 ms 96.3 ms

Maximum Chest Deflection

Driver 32.0 mm

Passenger 5.5 mm
! As defined in FMVSS No. 208
2 Defined as equal to or exceeding 0.003 sec. duration
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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. While the dummy was still
forward in the seat, the head and upper body rotated 90 degrees to the left as the torso displaced to
the right. As the dummy rotated to the left, the left arm and elbow impacted the driver’s seat back.
The back of the driver dummy’s head then impacted the passenger dummy’s left side. The driver
dummy came to rest in an upright position, leaning to the right against the passenger dummy. The
dummy’s left forearm and elbow were touching the seat back, with the dummy balanced on its right
thigh and buttock. The left thigh and buttock were not contacting the driver’s seat at all. The driver
dummy’s head was positioned behind the passenger dummy’s head, forward of and between the

seats, below the level of the headrests.

Right Front Passenger Dummy

Upon impact, the passenger dummy translated forward, impacting both knees into the
instrument panel. The dummy's head and chest then impacted the airbag, as the dummy’s head
snapped to the left. The dummy rebounded rearward into the passenger seat. The dummy came to
rest seated upright in the passenger’s seat. The dummy was bent forward from the waist, and
leaning to the driver’s side of the car. The dummy’s head was located between the headrests, in

front of the driver dummy’s head. The dummy’s face was buried in the passenger side airbag.
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Figure 4 Pre-test and Post-test Measurement Points
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Table 6 Impacted Vehicle Measurements

Vehicle year/make/model/body style: 1999/Dodge/Intrepid/Sedan

Test Number: 990831-2

No. Type of measurement Pre-Test Post-Test Difference
X1 |Total Length of Veh. at Centerline 5325 5090 235
X2 |Rear Surface of Veh. to Front of Engine Block 4769 4640 129
X3 [Rear Surface of Veh. to Firewall 4321 4320 1
X4 [Rear Surface of Veh. to Upper Leading Edge of Right Door 3759 3755 4
X5 |Rear Surface of Veh. to Upper Leading Edge of Left Door 3764 3765 -1
X6 [Rear Surface of Veh. to Lower Leading Edge of Right Door 3695 3695 0
X7 [Rear Surface of Veh. to Lower Leading Edge of Left Door 3705 3695 10
X8 [Rear Surface of Veh. to Upper Trailing Edge of Right Door 2662 2658 4
X9 |Rear Surface of Veh. to Upper Trailing Edge of Left Door 2666 2666 0
X10|Rear Surface of Veh. to Lower Trailing Edge of Right Door 2659 2662 -3
X11|Rear Surface of Veh. to Lower Trailing Edge of Left Door 2667 2664 3
X 12|Rear Surface of Veh. to Bottom of " A " Post on Right Side 3674 3660 14
X13|Rear Surface of Veh. to Bottom of " A " Post on Left Side 3667 3665 2
X14|Rear Surface of Veh. to Firewall--Right Side 4347 4360 -13
X15|Rear Surface of Vehicle to Firewall --Left Side 4339 4355 -16
X16|Rear Surface of Veh. to Steering Wheel Center 3256 3225 31
X17{Center of Steering Column to " A " Post 359 375 -16
X18|Center of Steering Column to Headliner 400 390 10
X19|Rear Surface of Veh. to Right Side of Front Bumper 5088 4566 522
X20|Rear Surface of Veh. to Left Side of Front Bumper 5080 5075 5
X21|Length of Engine Block 440 440 0




Figure 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 #369) (Serial #289)
WA Windshield angle 21.4° N/A
SWA Steering wheel angle 70.4° N/A
SCA Steering column angle 19.6° N/A
SA Seat back angle 25.5° 21.2°
HZ Head to roof 222 mm 179 mm
HH Head to header 305 mm 274 mm
HW Head to windshield 712 mm 623 mm
HR Head to side header 265 mm 226 mm
NR Nose to rim 263 mm N/A
NA Nose to rim angle 4.4° N/A
CD Chest to dash 468 mm 435 mm
CS Steering wheel to chest 215 mm N/A
RA Rim to abdomen 122 mm N/A
KDL Left knee to dash 140 mm 133 mm
KDR Right knee to dash 155 mm 125 mm
KDA Outboard knee to dash angle 52.9° 54.6°
PA Pelvic angle 21.8° 21.2°
TA Tibial angle 24.0° 47.9°
KK Knee to knee 235 mm 230 mm
ST! Striker to head 434 mm 493 mm
Striker to head angle -69.2° -69.9°
sK! Striker to knee 633 mm 629 mm
Striker to knee angle 5.3° 1.0°
SH! Striker to H-point 320 mm 322 mm
Striker to H-point angle 29.0° 16.6°
SHY Striker to H-point (Y dir.) 314 mm 295 mm
HS Head to side window 367 mm 345 mm
HD H-point to door 226 mm 196 mm
AD Arm to door 179 mm 163 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.

4-6




Figure 7 Camera Positions
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Appendix A

Photographs




Figure A<l Pre-Test Front View

Figure A-2 Post-Test Front View




Figure A-3

Pre-Test Left Side View

. iEH re A-4 .P'J!l‘-Tt.':t Left Side View
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Figure A-3 Pre-Test Left Rear Th-rmﬂlu:_lrtcr View

Figure A-6 Post-Test Left Rear Three-Quarter View
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Figure A-8 Post-Test Rear View



Figure A-10 Past-Test Right Side View




Figure A-12 Post-Test Right Front Three-Quarter View




Figure A-14 Post-Test Overhead View




Figure A-16 Post-Test Underbody - View 1
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" Figure A-17 Pre-Test Underbody - View 2

Figure A-18 Post-Test Underbody - View 2




Figure A-20 Post-Test Underbody - View 3
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Figure A-21 Pre-Test i,nd:rbmlv - View 4
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Figure A-22 Post-Test Underbody - View 4




Figure A-24 Post-Test Underbody - View 5
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Figure A-26 Post-Test Engine Compartment View
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Figure A-28 Post-Test Windshield - View 1







Figure A-31 Pre-Test Driver Dummy Windshield View

Figure A-32 Post-Test Driver Dummy Windshield View
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Figure A-33 Pre-Test Passenger Dummy Windshield View
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Figure A-34 Post-Test Passenger Dummy Windshield View




Figure A-36 Post-Test Driver Dummy Position - View 1
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Figure A-37 Pre-T

est Driver Dummy Position - View 2

Figuru A-38 Post-Test Driver Dummy Position - View 2







igurl: A-42 Post-Test Passenger Dummy Position - View |




Figure A-44 Post-Test Passenger Dummy Position - View 2




Figure A-46 Post-Test Passenger Dummy Position - View 3




Figure A-47 Post-Test Driver Dummy View

Figure A-48 Post-Test Driver Dummy Head Contact - View 1
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Figure A-51 Post-Test Driver Dummy Knee Contact- View 2

Figure A-52 Post-Test Driver Dummy Knee Contact - View 3




Figure A-54 Post-Test Passenger Dummy View




Figure A-56 Post-Test Passenger Dummy Head Contact - View 2
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Figure A-57 Past-Test Passenger Dl.lm Knee Contact - View 1 )

Figure A-58 Post-Test Passenger Dummy Knee Contact - View 2
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Figure A-60 Impact Event
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Data Plots
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Appendix C

Miscellaneous Test Information

C-1




Accelerometers:

Potentiometers:

Load cells:

Neck load cells:

Dummy Sign Convention

+X: Forward
+Y: Rightward
+7Z: 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 MAR9S
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




LHOTY 00T | 66/LT/01 €LYT 0 | 0%Adpuy | 8ICOTf | ¥9TL A SIAR] VOAAHd
dfl 00T | 66/L0/01 LSEEQ | OdA9puy {6944 ¥9CL 7 S1AJRd DZAAd
LAHT 00T | 66/L0/01 §8ET'0 | 0%3pUH | $OVDV Y9TL A SIAI3d DAARL
dvad 00T | 66/L0/01 070€°0 | ooa9puyg | H90AD | ¥9TL X STAlRd DXAHd
dn 00T | 66/L0/0T TSPT0 | odoadpuyg | ¥E66IM | ¥9TL Z PesH DZAdH
LAAT 00C | 66/L0/01 6CIT 0 | ooadpuy | 69861 | VI9TL A PEoH DATHH
Avad 00T | 66/L0/01 STCTO | OoApUH | COTO0T | ¥9CL X pesH DHXJHH
AV 00T | 66/L0/01 L9TTO | ©oA9pUd | 06861 | V9TL X wonoq auidg DGEN
v 00T | 66/L0/01 TLPTO | 0oAdpUH | LL86I[ | V9TL X appru suidg DXWNIS
AvVHd 00T | 66/L0/01 90PT'0 | OOAdPUH | TLB6I[ | FITL X do} surdg DXLdS
amd 000T | 66/L0/01 0ETT0 | O0AdpUH | OLSOTL | VITL X Woyoq wnud)g DXALS
ami 000C | 66/L0/01 6LTT0 | 09A9pud | $900Tf | +9TL X S[PPIH WniL_)g DXNIS
amd 000 | 66/L0/01 6L1T0 | O0ASPUH | 69S0TL | 19TL X do} wnuiesg DX LIS
dn 00T | 66/L0/01 €€87°0 | ©oASpud | (88HH | ¥9TL Z159Y) DZL1SD
LAHT 00C | 66/L0/01 LETTQ | ©0oAOpUY | 0BSOTL [ VOTL ABYD DALSD
amd 00T | 66/L0/01 00 | oosepuy | 66S0Tf | ¥9TL X 159y DXLSO
b.r—.m—onw 0 pansag Ae ZH Ooﬂ® "IN Joquuny | JoquunN Qomamﬁomog paumseajN
QAINSO ] aleag angg /AN JBLISY [PPOIN Fureg
30 -[inyg ) | Auanisueg IoeureIe]
uonoan( JUOWUA
ofeuey S RdAL
687 N/S Awwng
86-9°d e IseL
oy :I2uIduyg

ToNetio)u] 1979UI019[900Y




anwdy dn pjoy ‘wsu o) souy ISIME | 000€ | 66/L0/01 | SQIFUT 000€ @ 900S°T | LSTO yI61 | Iuswow-7 muwoy sy INZINAY
soeyd ur Jnwdy saddn proy ‘dnsauy [ 000€ | 66/L0/01 | SA-UI 000€ @ ¥TIS'T | LSTO pI6l | Juswow-x Inwdy WIsry WANTY
oe[d ur muwey Joddn pjoy “yayeauy [ 000€ | 66/L0/01 | SAI-W 000€ @ SOLV'T | LSTO v161 | Iwswow-x sudy Sy INXINII
paemIeo siajod/premioy 2wy | 000S | 66/L0/01 sq1 000§ @ 97611 | LSTO v161 90J0J-Z Jwdj YSRY dZINAY
S mwoy seddny/ygaysouy [ pooe | 66/L0/01 $q] 000€ @ 6676’1 | LSTO v161 9010§- A INWISY JYSTY JANDY
umop Jnway seddn/premdn souy [ 000¢ | 66/L0/01 $q1 000§ @ 0161 | LSTO r161 22103-X Iwdy W3y IXINSA
INWDY WY
1wy duproy wBu oy sawy sl | 000€ | 66/L0/01 | SQI-UI 000E @ THLIT | 6STO v161 JUSUOW-Z JNWSJ YT WZINA'T
soeld ur muwidy soddn proy ‘dnoauwy | 000¢ | 66/L0/01 | SAI-Ur 000€ @ 0¥0ST | 6570 vI61 JUAWIOW- X JNWIAJ PO WANWAT
soerd ur mnway soddn proy “gopseuy | 000€ | 66/L0/01 | SqI-ut 000€ @ 686¥'1 | 6STO v161 JudIOW-X MNWY Y] INXINAT
premreas siajad/presioy 2wy | 000 | 66/L0/01 591 000S @ OVS1'1 | 6570 v161 9010J-7 Iy Yo dZINAT
8L mwey reddn/ygaysauy [ 000€ | 66/L0/01 91 000€ @ S016'1 | 6570 v161 910§~ X JNWISY YT dANAT
umop anwey soddn/premdn seuyy | 000 | 66/L0/01 591 000€ @ 1606’1 | 6570 vi61 90210J-X INIIY Yo IXINA'T
JOURY Yo
m——QU —uwcw— PLILIIEN |
spnogs yerorurg) | 00sz | 66/L0/01 | sai-wi oosz @ 8897 | Sty 9141 JUSWOUI-Z JOIN WZJEN
WINWIolS 03 premIoy ury) | 00ST | 66/L0/01 | SqI-UI 00ST @) 80€9'1 STy 91LI JuOWIOW- X YO3N WANEN
Jopnoys B oy xea /B | 00ST | 66/L0/01 | SQI-W 00ST @ L18S'T sty 91L1 WRWOW-X }ooN NOOIEN
umop 1seyo/dn peol | 000€ | 66/L0/01 |  SA1000°€ @ S16T'1 4% 91L1 9010J~7 09N AZNAN
wBLIsoyo/ydl pedH | 0007 | 66/L0/01 | SA1000°T @ 17491 |  ST¥ 91L1 90103~ X JOIN JANAN
pIemIeal 1soyd/premIof pedsH [ 0007 | 66/L0/01 | Q1 000°T @ ¥169'1 sty 91L1 9010J-X N DXHEN
13D PeoT NN
Auejod D e (A/AW) Jaquny | Iaquinn uonduosag paInseapy
QANISO4 passa(q an(g Ananisuog [BLIOg 1PPOIN Sureg

3O LN (0] Jojourexeq

uonodAII] -ing OIOWISUIA]
omuediad ¢ 1] pgAH dAg,
68T N/S Awwing
86-0°4 Qe IselL
oy -Ipouiuyg

GOTfeULIOJU] Ja7oW0Ia[290Y




WW 07 | 86/€1/¥0 | WUA/AW T6LLOOY | 68T/610 UOTIO3F3P J3PYS 39U SRy MINY
w0z | 86/€1/¥0 | WUYA/AW £01L0°6€ | 68T/610 UONOI[IP LIPS 39 o] AX'INA
FETITTEEDD |
ut¢ 66/80/01 YOUYA/AWM 9T'TY | 68C/610 UOTO3[Jap 1834 ax.LsO
104 1599
Auerod IS} 8Je(Q AyIAT)ISUSG Toqumpy | roquinp vonduosaqg paInsea
aAnIsOJ pamse(] ang [euag [PPON Sureg
JO aesy 1) Iojowere
UONOAI(] - STUOWIUA]
a[puedsed ¢ 11 PUGAH adA],
68T N/S Awwng
86-92 01e(J 1S9
anyy JJouiduy

UOTNBULIOJUT 13)9WOI[220VY




neN 0% SIXV A 1Lnogav
sar-y 00¢ af INTAON VIFIL WATEL
AWN-$92 » <UL 00SE 18 A/AW TLIO'E ” AIN-$9T . ddddn 1437
N 00d SIXV X LNoav
sqQI-yY 00€ 'q1 INHNONW VIdIL WXT4L
XW-$9Z » U1 Q0SE 18 A/AU 0TS6'T » XIN-69¢ » HddN 1491
N 00011 A 2904
SQLO0ST | 6661 SIXV X VIdLL AX14L
XA-§92 ~T1-8 | "q1o0sTIEA/AWMSISE' T | NAA Xd-$97 SITE ddddn 19971
wu ¢ A INTWNFOVIISIA
your 1 HHANSE @XANA
U810 ” uyA/AWE 9101 » usto » IHON
unu ¢ A INAWADVIdSIA
yout | 6661 0 70LT HANY X INA
1810 -I1-8 UyA/AUI 7186 | AYHS 810 -1D18 14971
N 000°6 AYOJ YOSNAS
*$Q1 000°T LHOMY JTINY
IHOTI- » Q1 000T 12 A/AU $18T'T ” JHOTd- » HENA LHOTI
N 0006 ADIOA YOSNAS
4§ 000°T JATT ANRENA
LAIT » QI Q00T Y& A/AU 610E°T » 1I9T » AN IHON
N 000°6 YOI JOSNHS
AL 00T , LHOIY JNTNA
IHOI- » "q[ Q00T 1e A/AW 99871 » JHOI- ” AN AT
N 000°6 A0 YOSNAS
SqL 000°T L4371 JTIN
AECey L661 | QI 0007 18 A/AWTL8T'1 NACQ LAHT- L8ST AN LAAT
"'ON ALRIVTOd TVILLOV CIEAISaa ALIALLISNAS R:CI ‘ON ‘ON YEDNASNYIL ATINSVHAN
ATAVD HALLISOd (SLIN{1 ¥OND ALvd TVIMES | THAOW 40 ONIad
d0 HIVDS T1Nd gL HIXL YALHAVEVd
NOLLDTIIA DINOWANIN
T 6671578 HIVA ISEL Dd NMAENIONT $7-9 JO 1SALIY 10¥ TON LNIWNOIS-LIYHOdd
SSvd ‘NOLLISOd ONILVHS TIN S A687 CONTVIMHS ANNNA T ATaAH dewdd [is

NOILVINHOANI ¥HINASNVAL




w-N 00 SIXV A 1NOgy
Sq1-Y 00€ al INHWOW VIdLL NAINY
KIN-8L1 » | - ULOOSE 1B A/AW 6LL6°C » AN-8LI » YHMOT LT
W-N 00 SIXV X LNOgV
SqL- Y 00€ al INEWNOW VI€LL WX INV
XIN-8L1 s | -ULOOSE 1B A/AW TT96°T XIN-8LI YAMOT LA
N 000°TL 2040 SIXV-Z
1 00§ VIGLL ¥gMOT AZINV
Z4-8L1 Q1 00ST 18 A/AW 9TSO'L » Z-8L1 » AECY
N 000°LT A #0404 SIXV-X
1 00§ VIELL 49M0T IXINV
XA-8LL » | Q100ST¥e A/AT $OTE T XdA-8L1 L8TE Lg1
N 000°T1 22904
'Sa1 00T SIXV Z VI4LL Eva: i
24-99C » | A100ST ¥e A/AW S8R0 » Z4-99¢ » ¥HddN IHON
w-N 00¥ SIXV A 1009V
. SqI-Y 00€ a LNHNOW VI€LL WAYEL
AN-99C » | “UI00SE 18 A/AW LOE6T AN-99T » ¥AddN THOTY
w-N 00¥ SIXV X LNO8Y
SqI-J 00€ a1 LNSAONW VIE1L WXYEL
XIN-997 » | ULOOSE 18 A/AW 0T06°C . XIN-992 » ¥HddN IHON
N 000°T A g0
'sq1 00T , SIXV X VI€IL IxdalL
Xa-99T » | "100STTE A/AW THEE'T » Xd-99C » ¥AddN LHORI
N 00011 H2¥04
SQL00S'T | 6661 SIXV Z VIdIL dZ718L
24692 -11-8 | "QI00$T1E A/AW IRIT'L | NAQ Z4-$9T STI¢ Yadd LA9T
ON | ALNMVIOd | IVALDV  JHAISEA ALIAILISNAS | ¥IW ON ON | ¥HDNASNVIL ATANSVAN
q19VO HAILISOd (SLINN 4ONH) aLva IVIEES | THAOW 40 ONIEd
40 FTVOS 11N V0 HIAL | VALEAVIVd
NOLLOIA OINOWHNIN
T 66-1€-%  HLVAISHAL 5d NEANIONE $7-940 LSALTA 10¥  TON ILNINOHES-LIEOUd
SSVd INOLLISOd ONLLVAS ©  “¥JA T 4687 “ON'TVI¥HS ANNNA I ARIEAH o[eudd 1

NOLLVINAIOANT ¥INASNVHL




w-N 00¥ SIXV A 1008V
sq[-Y¥ 00¢ a1 INHNOW VidIL WAANV

AN-6L1 » | ~UT00SE 1 A/AM LHTO'E - AN-6L1 ” YHIMOT IHOY

ur-N 00¥ SIXV X LNO8Y
Sq1y 00€ al INAINOW VI4IL YDQINY

XN-6LT “UI QO$E 18 A/AW 6186'C » XIN-6L1 YIMOT LHOTE

N 000°TT 0904 SIXV-Z
Q1 00T VIELL ¥AMOT ANV

Zd-6L1 » | A100ST I AN LTEO'T Z3-6L1 ” IHORI

N 000°T1 A HOYOd SIXV-X
'SQLO0ST | 6661 VISLL 43MOT IXINV

Xd-6L1 -11-8 | 91 00ST 38 A/AW S$96' » Xd-6L1 L8TE LHOTY
ON | ALRVIOd | TvALDV — (EISHA ALIALLISNES | 4N 'ON 'ON | ¥HONASNVHEL ARINSVAN
19V HALLISOd (SLINQ "IONDD) aLva TVIEES | THAOW 40 ONIAE
40 FIVOS 11N VO AdAL | YHIFNVYVd
NOLLDZYIA DINOWANWN

-766-1€-8  ALVAISHL od NHEANIONH $7-9 40 1SALAY 10v “ON INSWOHS-IDF(OUd
GSVd NOLLISOd ONILVAS  “MJW © A68T “ONTVI¥HS AWNNG Il ATYEAH SPwRd

NOIZYIANOINT dHINASNY UL




urLN §LT SIXV Z 1008V ZNN
sary 002 'sq1 LNENOW WZEN
N » | ULOOST 38 A/AW 98TE'T » » » ADEN
weN SLT SIXV A 1009V ANN
sq1y 007 'sql INFENOW PANEN
AN | W 00ST 18 8/AW OEY9'T » » » MOAN |
WN §L2 SIXV X 1008V XN
sq1-4 002 sq| INANOW TN
XN » | TUFOOST Ve A/AWE GSETTT » » . HDEN
N 00§°€1 40804 ZAN
"Sqf 000°¢ IVIXV AZNEAN
Zd » | 'SA1000E 18 A/AW [96T' » . » SIXV-Z JDEAN
N 0006 40404 RN
591 000° YVEHS AXEN
Ad » | ST 000T Y& A/AWE £999'1 » » » SIXV-A MOAN
N 000'6 H0¥0d XaN
A1 000°T | 6661 YVHHS DOIEN
Xd -T-T1 | "SQ1 000T 18 A/AW LYTL'T | NHA pESo | VIILI SIXV-X M0EN
"IV SH
3 00v SIXV-Z DZaaH
HS610 dn SHOA 01 18 8/AW 778T° » HS6DD » avaH
THIOV YH
3 gov SIXV-A DACQHEH
A1ev vT » S1[0A 01 16 /AW €897 (ATEV avaH
"TEIQV dVH
200y | 6661 SIXV-X DXaHH
[0ty Yeayq z-71 | swoaotieSamcosT | Pud 1107V boTL avaH
ON | ALDVIOd | TVALDV  CHdISHd | HIVA ALIALLISNAS | 4IN 'ON 'ON | 9HDNASNVYL ATINSVEAN
18V JALLISOd (SLINN "YOND anda Tvhads | TIAON 40 ONIAE
40 gTvIS T1Nd VO HdAL | HALANVEVd
NOLLOZEIA OINOWANIN
T TTe6rles CHIVAISAL nd NHANIONE §7-9 40 ISHLAY [0v  “ON INHWDHS-LOHIOd
¥d ‘NOLLISOd DNLLVES AN S 169€ TON TVIEHS ANNNA [T QrEEAH AEWod s

NOILVINGOANI dHD1ASNV L




N 00§°€L 42904 Rl
'Sq1 000°¢ ANWEA ANAT
L UOISUSIXY 83 00€1 . | 'SQI000€ 18 A/AW 1160 . L00Y ” IHON
N 00S‘€t H04¥04 I
'SQL000°E | 6661 dnwaEd ANAT
8IS1 uoIsSuINXY Y 00€1 | -T-¢1 | SA1 000€ 18 A/AW 6560 | NHA 9001 o€ A
IOV SId
2 00¥ SIXV-Z NZAAd
$3ISID dn ” SJJ0A 01 ¢ 8/AW 69T . (ISLY » SIATHd
“TIIDV a1
8 oo¥ SIXV-A DAAF]
£81STD 150 . S1[0A O Je §/aur L16T . (IS - SIATAd
THDIV dvd
300 SIXV-X DXAA
186¢1D Ieay ” S1j0A 01 1 S/AW [€0T ‘pug HIEAD yoTL SIATHd
W 0§ 1 NOLLOF 1A adavd
Your 9 | L68T ISHHD axisod
8311 UOISUIIXY » uyA/AWE 9’y | umnog 8811 | -1dD+1
pacie0) 4 S
3 00p SIXV-Z 9 7A R
[ 2 dn ., sjjoA of 18 8/aw G967 ” {4bEV ” JISHHD
THIOV Rigie)
3 oo SIXV-A DAISD
{169V w1 » SIJOA O] 18 B/AWE ZOLT » {169V " LSHHD
THDOV avo
300y | 6661 SIXV-X DXIS8D
Ly premiog -1 $MOA QF e S/Aw ¢LLT pug 7LV yoTL JISHHD
"'ON ALDIVIOd VALV qEdISHEd | 3Ivd ALIALLISNES R:EIL "ON ‘'ON YEINCASNVIL aTINSVAN
gV AALLISOd (SLINA “¥ONH) and TVIAS | THAOW 40 DNIFd
d0 TAIVOS TINA v ddAL ALLANY IV
NOLLDFIIA DINOWANIN
T T 66718 HIVALSHL ¢ Dd MFANIONH $7-9 40 ISALTI 10 ONLNHWOHS-IDEI0UYd
aa NOLLISOd ONILVAS © NLIN T 169¢ CON TVIMES AINNNA 11T ANEAH dewad s

NOIIVINGOANT dHDNASNY YL




DIV SIXV

SOUDY pmy sS00b S)OA O I8 8/M0 [$TT SOUOV - X (IOAL ANIAS HXINGS
6661 AV SIXV - X

GHRIDV pisg Soog | CCl| Swosorwdmwrsye | puE | GHWOV | 9% | quawniwELs OXINLS

ON| ALMYIOd | TVOIOV  Q&IsaEd | ALvd ALIALLISNES | "4 ON ON | ¥HONASNVEL |  QEOSYAN

aIav) | HALLISOd (SLINN “OND) ana VIEES | THAOW J0 DNIad

40 FTVOS TINd ™0 BdAL |  HALIANVEVA

NOLLOTHIA DINOWHNIN
TTTTre6rle8 ALVALSAL Dd T MHANIONE §7-9 40 LSALAY 10y “ONINANOHS-LIAIONd

aa 'NOLLISOd DNILVHS

Y £

: 169¢" "ON TVIMES ANNNC I ARISAH WA W
NOLLVINYOANT ¥HINASNV AL




Vehicle Instrumentation Placement

Vehicle year/make/model/body style: 1999/Dodge/Intrepid/Sedan
Test number: 990831-2

Orientation
Number Location Axis Manufacturer Model S/N (+ Sensing)
1 Left Brake Caliper X Endevco 7264-2000T J26879 Forward
2 Right Brake Caliper X Endevco 7264-2000T 127415 Forward
3 Instrument Panel X Endevco 7264-2000T CRS58H Forward
Center Y Endevco 7264-2000T 127670 Left
4 Engine Top X Endevco 7264-2000T J28882 Forward
5 Engine Bottom X Endevco 7264-2000T 129421 Forward
6 Vehicle Rear Center Y Endevco 7264-2000T J27684 Right
Z Endevco 7264-2000T J25465 Up
7 Left Rear Seat X Endevco 7264-2000T 129021 Forward
Crossmember Y Endevco 7264-2000T 125527 Left
8 Right Rear Seat X Endevco 7264-2000T J29035 Rear
Crossmember Y Endevco 7264-2000T J29146 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 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.
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