


- 

Report Number: PH06608/ESG010102AX004 

Frontal Offset 

Oblique Crash Test 

2001 Ford F-150 at 95.9 kph 

into a Stationary 2001 Dodge Neon 

Positioned at a 17O Angle 

with an Impact Overlap of 45% 

Exponent Test Number: 091401 

Prepared By: 

Exponent” Failure Analysis 

1850 West Pinnacle Peak Road 

Phoenix, Arizona 85027 

January 4,2002 

Final Report 

Prepared for: 

John A. Volpe National Transportation Systems Center 

Vehicle Crashworthiness Division, DTS-74 

Kendall Square 

Cambridge, MA 02142-1093 



I ~ulllllr~‘ A.Cfd”IL U”CU,,,bIIILIII”‘I I cyj;r 

1 Report No 2 Government AccessIon No 3 Recipient’s Catalog No 
PH06608/ESG0/0102/R004 

4 Title and Subtitle 5 Report Date 

Frontal Offset Oblique Crash Test January 4,2002 
2001 Ford F-l 50 mto 2001 Dodge Neon 6 Performmg Orgamzabon Code 

7 Author(s) 8 Perfonnmg Orgamzation Report No 

Jim Smith, Prolect Manager, Mitch Klann, Test Engineer PH06608/ESG0/0102/R004 
3 Performing Organization Name and Address 10 Work Unit No (TRAIS) 

ExponentTM Farlure Analysis Associates 
1850 West Pmnacle Peak Road 11 Contract or Grant No 

Phoenix. AZ 8.5027 DTRS57-98D-00040/TOl 
12 Sponsonng Agency Name and Address 13 Type of Report and Penod Covered 

John A. Volpe National Transportation Systems Center Final Report 
Kendall Square September 200 1 
Cambndge, MA 02 142-l 093 14 Sponsonng Agency Code 

I5 Supplemental Notes 

16 Abstract 

A frontal offset oblique crash test of a 2001 Ford F-150 pickup mto a stationary 2001 Dodge 
Neon was conducted at the Exponent Fatlure Analysis Associates Test and Engineering Center 
on September 14,200l The Ford F-150’s veloctty was 95 9 kph. The Ford F-150’s test wetght 
was 2014 kg and that of the Dodge Neon was 1495 kg The Dodge Neon’s maximum crush was 
666 mm measured on the left side of the hood. The ambient temperature was 32°C. 

A Hybrid III dummy was placed m the dnver posrtron. The dnver’s Head Injury Cntena 
(HIC36) was 276.8 The dnver’s chest maximum resultant acceleration with three (3) 
mllhseconds minimum duration was 57 0 g. The driver’s maximum upper neck mJury cntena 
was 0.28 (IQ). The driver’s chest maximum deflection was -29.9 mm and viscous response was 
0.39 m/s. The driver’s left and nght femur maximum axial forces were -6354.0 N and -5358.3 
N, respectively. 

A THOR dummy was placed in the passenger posrtton The passenger’s Head InJury Criteria 
(HIC36) was 218.5. The passenger’s chest maximum resultant acceleration with three (3) 
mllhseconds mmimum duration was 33 1 g. The passenger’s maximum upper neck injury 
cntena was 0.32 (I&) The passenger’s chest maxrmum deflection was -8.3 mm and vrscous 
response was 0 03 m/s. The passenger’s left and nght femur maximum axial forces were - 
4191.0 N and -3763.3 N, respectively. 

17 Key Words 18 Dlstnbution Statement 

Frontal Offset Oblique Crash Test Copies of thrs report are available from 
NHTSA Techrncal Reference Division 
Nassif Butldmg, Room 5 108 
400 Seventh Street, S.W. 
Washington, DC 20590 

I9 Security Classif (of this report) 20 Security Classlf (of this page) 21 Number of Pages 22 Price 

Unclassified Unclassified 330 _ _ 
1 zorm DOT F 1700 7 (8-72) Reproduction of completed page authorued 





Table of Contents 

Sectlon Descrmtlon 

10 Purpose and Test Procedure 

20 Test Summary and Forms 

30 Test Data Summary 

40 Camera, Occupant, and Vehicle Measurements 

Appendix A Photographs 

Appendix B Data Plots 

1-l 

2-l 

3-1 

4-l 

A-l 

B-l 

091401 



List of Tables 

Description PaJz&e 

Vehicle Receivmg Summary (2001 Dodge Neon) 

Vehicle Recewmg Summary (2001 Ford F-l 50) 

Vehicle Crash Test Condition (2001 Dodge Neon) 

Vehicle Crash Test Condmon (2001 Ford F-l 50) 

Test Vehicle Ballast Record (2001 Dodge Neon) 

Test Vehicle Ballast Record (2001 Ford F-l 50) 

Speed Trap Counter Log 

Post Test Inspection Summary (2001 Dodge Neon) 

Post Test Inspection Summary (200 1 Ford F-l 50) 

Test Data Summary 

Camera Set-Up Record 

Occupant Intenor Clearance Summary (2001 Dodge Neon) 

Occupant Interior Clearance Summary (2001 Ford F-150) 

Vehicle Transducer Location Record (2001 Dodge Neon) 

Vehicle Transducer Location Record (2001 Ford F-l 50) 

Vehicle Frontal Crush Profile (2001 Dodge Neon) 

Vehicle Frontal Crush Profile (2001 Ford F-l 50) 

Vehicle Intrusion Measurements (2001 Dodge Neon) 

Vehicle Intrusion Measurements (2001 Ford F-150) 

Impacted Vehicle Measurements (2001 Dodge Neon) 

Impacted Vehicle Measurements (2001 Ford F- 150) 

2-6 

2-7 

2-8 

2-9 

2-10 

2-11 

2-12 

2-13 

2-14 

3-2 

4-2 

4-5 

4-6 

4-7 

4-8 

4-10 

4-12 

4-14 

4-16 

4-20 

4-21 

091401 



List of Flnures 

Description L 

Vehicle Target Locations - 2001 Dodge Neon 

Vehicle Target Locations - 2001 Ford F-l 50 

Vehicle Frontal Crush and Intrusion Measure Pomt Locations 

Impacted Vehicle Measurement Points 

Page 

4-3 

4-4 

4-9 

4-18 

111 091401 



List of Photographs 

Frgure A-l - Impact Configuratron Left Side Vrew 

Frgure A-2 Impact Configuratron Rrght Side View 

Figure A-3. Moment of Impact 

Figure A-4 Post-Test Rest Posrtron Left Side View 

Figure A-5 Post-Test Rest Position Rrght Srde View 

Figure A-6 Pre-Test Left Side Vrew - 2001 Dodge Neon 

Figure A-7 Post-Test Left Srde View - 2001 Dodge Neon 

Ftgure A-8 Pre-Test Dnver Close-up with Door Closed - 2001 Dodge Neon 

Figure A-9 Post-Test Dnver Close-up with Door Closed - 2001 Dodge Neon 

Figure A- 10 Pre-Test Driver Close-up with Door Open - 2001 Dodge Neon 

Frgure A-l 1 Post-Test Driver Close-up with Door Open - 2001 Dodge Neon 

Figure A- 12 Pre-Test Driver Foot/Leg Close-up with Door Open - 2001 Dodge Neon 

Frgure A- 13 Post-Test Driver Foot/Leg Close-up with Door Open - 2001 Dodge Neon 

Figure A-14 Pre-Test Right Srde View - 2001 Dodge Neon 

Figure A- 15 Post-Test Right Side View - 2001 Dodge Neon 

Figure A-16. Pre-Test Passenger Close-up with Door Closed - 2001 Dodge Neon 

Figure A-17. Post-Test Passenger Close-up with Door Closed - 2001 Dodge Neon 

Figure A-18. Pre-Test Passenger Close-up with Door Open - 2001 Dodge Neon 

Frgure A- 19 Post-Test Passenger Close-up with Door Open - 2001 Dodge Neon 

Frgure A-20 Pre-Test Passenger Foot/Leg Close-up with Door Open - 2001 Dodge Neon 

Frgure A-2 1 Post-Test Passenger Foot/Leg Close-up with Door Open - 200 1 Dodge Neon 

Figure A-22. Pre-Test Underbody View #l - 2001 Dodge Neon 

Figure A-23 Post-Test Underbody View #l - 2001 Dodge Neon 

Frgure A-24. Pre-Test Underbody View #2 - 2001 Dodge Neon 

Frgure A-25 Post-Test Underbody Vrew #2 - 2001 Dodge Neon 

Figure A-26. Post-Test Dnver Dummy Contact View #l - 2001 Dodge Neon 

Frgure A-27 Post-Test Dnver Dummy Contact Vrew #2 - 2001 Dodge Neon 

Frgure A-28 Post-Test Driver Dummy Contact View #3 - 2001 Dodge Neon 

Frgure A-29 Post-Test Passenger Dummy Contact View #l - 2001 Dodge Neon 

Figure A-30 Post-Test Passenger Dummy Contact View #2 - 2001 Dodge Neon 

- Figure A-3 1 Post-Test Passenger Dummy Contact View #3 - 2001 Dodge Neon 

1v 091401 



List of Photographs, Cont’d. 

Figure A-32 Pre-Test Left Side View - 2001 Ford F-150 

Figure A-33. Post-Test Left Side View - 2001 Ford F-l 50 

Figure A-34 Pre-Test Right Side View - 2001 Ford F-150 

Figure A-35. Post-Test Right Side View - 2001 Ford F-l 50 

Figure A-36. Pre-Test Underbody View #l - 2001 Ford F-150 

Figure A-37 Post-Test Underbody View #1 - 2001 Ford F-150 

Figure A-33. Pre-Test Underbody View #2 - 2001 Ford F-150 

Figure A-39 Post-Test Underbody View #2 - 2001 Ford F-l 50 

- 

091401 



Section 1 .O 

Purpose and Test Procedure 

- 

l-l 091401 



Purpose 

This crash test was conducted to determine vehicle and occupant response in a 95 kph frontal 
impact with the longltudmal centerline of the stationary vehicle at a + 17 degree angle from the 
longltudmal centerline and velocity vector of the moving vehicle, and an impact overlap of 45%. 
The moving vehicle was a 2001 Ford F-150, and the stationary vehicle was a 2001 Dodge Neon. 
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Test Procedure 

This test was conducted per Contract No DTRS57-98-D-00040, Task Order 1, “Frontal Full-Scale 
Crash Testmg for Upgrade of FMVSS 208 Frontal Test Procedure ” 

The target vehicle, a 2001 Dodge Neon, was mstrumented with 23 accelerometers. Ten of the 
accelerometers were oriented to measure longitudinal axis accelerations; eight of the accelerometers 
were oriented to measure lateral axis acceleratrons; and five of the accelerometers were or-rented to 
measure vertical axis accelerations Addttionally, the target vehicle was mstrumented with an 
angular rate sensor oriented to measure yaw rate. 

The target vehicle contained one Hybrid III 50th-percentile adult male anthropomorphrc test device 
(dummy), posmoned m the driver seat, and one THOR (Test Device for Human Occupant Restraint) 
advanced frontal impact dummy, posmoned m the front passenger seat. The test dummies were 
positioned m the seats according to the FMVSS 208 dummy placement procedure. 

The Hybnd III (HIII) dummy was configured with 44 channels of instrumentation. The mstruments 
were head center of gravity tnaxlal accelerometers, upper neck 6-axis load cell, chest tnaxral 
accelerometers, chest deflection potentiometer, pelvis tnaxtal accelerometers, left and right femur 
umaxial load cells, left and nght knee load cells (2 each) and drsplacement potentrometers; and left 
and right upper and lower tibia 5-axis load cells 

The THOR dummy was configured with 117 channels of instrumentation. The instruments were* 
head vertex biaxial accelerometers, head temporal biaxial accelerometers; head occipital biaxial 
accelerometers, head center of gravity tnaxial accelerometers; left and nght eye umaxral load cells; 
left and right cheek urnaxial load cells; chm umaxlal load cell; upper neck 64x1s load cell, lower 
neck B-axis load cell, front neck sprmg umaxtal load cell; rear neck sprmg umaxial load cell, head 
rotation potentiometer, upper left thorax 3D compressron (CRUX) system (3 potentrometers); upper 
nght thorax CRUX system (3 potentiometers), lower left thorax CRUX system (3 potentiometers), 
lower right thorax CRUX system (3 potentiometers), chest tnaxral accelerometers; upper abdomen 
urnaxial accelerometer, upper abdomen displacement potentiometer; lower left abdomen double 
grmbaled strmg potentiometer (DGSP) system (3 potentiometers); lower right abdomen DGSP 
system (3 potentiometers); T12 thoraclc spine 5-axis load cell; T12 spme tnaxral accelerometers; 
pelvis left acetabular 3-axis load cell; pelvis right acetabular 3-axis load cell; pelvis tnaxial 
accelerometers; left and right femur 6-axis load cells; left and right knee displacement 
potentiometers, left and right upper tibia 4-axis load cells; left and right lower tibia 5-axis load cells, 
left and right tibia biaxial accelerometers; left and nght ankle rotation (3 potentrometers each), and 
left and nght foot tnaxtal accelerometers 

The bullet vehicle, a 2001 Ford F-l 50, was instrumented with erght accelerometers. Four of the 
accelerometers were onented to measure longrtudmal axis accelerations, three of the accelerometers 
were onented to measure lateral axis accelerations; and one of the accelerometers was oriented to 
measure vertical axis acceleration The bullet vehicle contained one Hybnd II 50th-percentile adult 
male anthropomorphtc test device, posrtroned in the driver seat. The test dummy was not 
mstrumented 

The specified impact velocity range of the bullet vehicle was 95 0 f 1 5 kph 
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In total, 192 data channels were digitally sampled at 10,000 samples per second. Data acquisition 
and post-processmg were conducted per FMVSS 208 and SAE J211 MAR 95 specrfications. Head 
InJury Criterion (HIC), Chest InJury &tenon (CIC), Chest Deflection Viscous Criterion (VC), and 
Neck InJury Cntenon (NiJ) were calculated for the HI11 dummy Post-processmg of the THOR 
upper neck, CRUX, and DGSP data was performed using THORTEST software supplied by 
GESAC, and then Head InJury Criterion (HIC), Chest InJury Cntenon (CIC), Chest Deflection 
VISCOUS Cnterron (VC), and Neck Injury Criterion (N~J) were calculated for the THOR dummy 
followmg gurdelmes provided by GESAC 

The crash event was documented by 12 off-board, high-speed film cameras and one ground-based, 
real-time, panning video camera 

The vehicle and occupant data are summarized m Section 2.0. The test data 1s presented m Section 
3.0 The camera, occupant, and vehicle measurements are presented m Section 4.0. Appendix A 
contains the still photographic images Appendix B contams the vehrcle and dummy data plots. 
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Section 2.0 

Test Summary and Form 
- 

- 

2-l 091401 



Test Results Summary 

A frontal offset oblique crash test of a 2001 Ford F-150 pickup into a stationary 2001 Dodge Neon - 
was conducted at the Exponent Failure Analysis Associates Test and Engineering Center on 
September 14,200l The Ford F-150’s velocity was 95.9 kph. The Ford F-150’s test weight was 
2014 kg and that of the Dodge Neon was 1495 kg The Dodge Neon’s maxrmum crush was 666 mm 
measured on the left side of the hood The ambient temperature was 32°C 

A Hybrid III dummy was placed m the dnver position The driver’s Head Injury Cntena (HIC36) 
was 276 8 The driver’s chest maximum resultant acceleration with three (3) milhseconds mmimurn 
duration was 57 0 g The driver’s maximum upper neck mjury cntena was 0.28 (I+). The driver’s 
chest maxlmum deflectlon was -29 9 mm and VISCOUS response was 0 39 m/s The dnver’s left and 
nght femur maximum axial forces were -6354 0 N and -5358 3 N, respectively 

A THOR dummy was placed m the passenger position The passenger’s Head Injury Cnterta 
(HIC36) was 2 18 5 The passenger’s chest maximum resultant acceleration with three (3) 
milhseconds mmimum duration was 33.1 g The passenger’s maximum upper neck Injury cntena 
was 0.32 (Nte) The passenger’s chest maximum deflection was -8.3 mm and viscous response was 
0 03 m/s The passenger’s left and nght femur maximum axial forces were -4191 0 N and -3763 3 
N, respectively 
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Data Acqmsition Explanatrons 

- 
THOR Upper Abdomen Acceleration (Ax) - data dropouts after 260 ms. Transducer verified as 
functioning properly 111 post-test checkout 

THOR Left Upper Tibia Force (Fz) - transducer not functioning due to broken wire m cable 

THOR Right Ankle Rotation (X Axts) - data erroneous due to transducer grounding error 

THOR Left Foot Acceleration (Ax) - transducer damaged durmg test 

THOR Left Foot Resultant Acceleration (Ar) - calculated resultant erroneous due to damaged Ax 
transducer 

THOR Right Foot Acceleration (Ay) - data dropouts due to broken wire m transducer cable 

THOR Right Foot Acceleration (Ar) - calculated resultant erroneous due to damaged Ay transducer 

Dodge Neon Dnver Side Toe Pan Acceleration (AZ) - data dropouts after 165 ms. Transducer 
verified as functioning properly m post-test checkout 

Dodge Neon Dnver Side Toe Pan Acceleration (Ar) - calculated resultant erroneous due to dropouts 
m AZ transducer 

L 

Dodge Neon Left Rear Compartment Acceleration (Ay) - not recorded due to failed data acqtusition 
system channel 

Ford F-l 50 Bottom of Engine (Ay) - transducer damaged during test 

Data spike recorded that affects the maximum and/or mimmum value (and correspondmg resultant 
calculation if applicable) for the followmg channels. 
HI11 Pelvis Acceleration (AZ) 
HI11 Pelvis Resultant Acceleration (Ar) 
HI11 Right Lower Tibia Moment (My) 
THOR Right Eye Compression Load 
THOR Left Eye Compression Load 
THOR Right Cheek Compression Load 
THOR Left Cheek Compression Load 
THOR Chin Compression Load 
THOR Upper Neck Force (Fx) - pre-THORTEST 
THOR Upper Neck Force (Fy) - pre-THORTEST 
THOR Upper Neck Force (Fz) - pre-THORTEST 
THOR Upper Neck Moment (My) - pre-THORTEST 
THOR Neck Front Spring Compression - pre-THORTEST 
THOR Neck Rear Spnng Compression - pre-THORTEST 
THOR Upper Neck Force (Fz) - post-THORTEST 
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- 

THOR Lower Neck Force (Fx) 
THOR Lower Neck Force (Fy) 
THOR Lower Neck Moment (Mx) 
THOR Lower Neck Moment (My) 
THOR Pelvis Left Acetabular Force (Fy) 
THOR Pelvis Left Acetabular Force (Fz) 
THOR Pelvis Right Acetabular Force (Fx) 
THOR Pelvis Rrght Acetabular Force (Fy) 
THOR Pelvis Rrght Acetabular Force (Fz) 

Data spikes recorded that do not effect the maximum and/or mmimurn value for the following 
channels 
HI11 Upper Neck Force (Fz) 
HI11 Right Femur Force 
HI11 Left Knee Left Force 
HI11 Left Knee Right Force 
HI11 Right Knee Left Force 
HI11 Right Knee Rrght Force 
HI11 Right Upper Tibia Force (Fx) 
HI11 Rrght Upper Trbra Force (Fy) 
HI11 Right Upper Tibia Force (Fz) 
HI11 Right Upper Tibia Moment (Mx) 
HI11 Rtght Upper Tibia Moment (My) 
HI11 Rrght Lower Tibia Force (Fx) 
HI11 Right Lower Tibia Force (Fy) 
HI11 Rrght Lower Tibia Force (Fz) 
HI11 Rrght Lower Tibia Moment (Mx) 
THOR Upper Neck Moment (Mx) - pre-THORTEST 
THOR Upper Neck Moment (Mz) - pre-THORTEST 
THOR Upper Neck Force (Fx) - post-THORTEST 
THOR Upper Neck Force (Fy) - post-THORTEST 
THOR Upper Neck Moment (Mx) - post-THORTEST 
THOR Upper Neck Moment (My) - post-THORTEST 
THOR Upper Neck Moment (Mz) - post-THORTEST 
THOR Lower Neck Force (Fz) 
THOR Lower Neck Moment (Mz) 
THOR T12 Thoracrc Force (Fx) 
THOR T12 Thoracx Force (Fy) 
THOR T12 Thoracic Force (Fz) 
THOR T12 Thoracrc Moment (Mx) 
THOR T12 Thoracic Moment (My) 
THOR T 12 Thoraclc Acceleration (Ax) 
THOR T 12 Thoracic Acceleration (Ay) 
THOR T 12 Thoracx Acceleration (AZ) 
THOR T12 Thoracrc Acceleration (Ar) 
THOR Pelvrs Left Acetabular Force (Fx) 
THOR Left Femur Force (Fx) 
THOR Left Femur Force (Fy) 
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THOR Left Femu Force (Fz) 
THOR Right Femur Force (Fx) 
THOR Right Femur Force (Fy) 

L THOR Right Femur Force (Fz) 
THOR Left Upper Tibia Force (Fx) 
THOR Left Upper Tlbla Moment (Mx) 
THOR Left Upper Tibia Moment (My) 
THOR Left Lowe1 Tlbla Force (Fx) 
THOR Left Lowe1 Tlbla Force (Fy) 
THOR Left Lower Tibia Force (Fz) 
THOR Left Lowe] Tlbla Moment (Mx) 
THOR Left Lower Tlbla Moment (My) 
THOR Right Upper Tibia Force (Fx) 
THOR Right Upper Tlbla Force (Fz) 
THOR Right Upper Tibia Moment (Mx) 
THOR Right Upper Tibia Moment (My) 
THOR Right Lower Tibia Force (Fx) 
THOR Right Lower Tibia Force (Fy) 
THOR Right Lower Tlbla Force (Fz) 
THOR Right Lower Tibia Moment (Mx) 
THOR Right Lower Tibia Moment (My) 
THOR Left Foot Acceleration (AZ) 
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Exponent VEHICLE RECEIVING SUMMARY 
Fadure Analysts Associates 

VEHICLE FILE NUMBER 4597 'DATERECEIVED at9101 
PROJECT NO PH06608 / PROIECTNAME VOLPE CRASH TESTING TASK ORDER 1 
VEHICLEYEAR 2001 IVEHICLE MAKE DODGE VEHICLE MODEL NEON 
VEHICLE BODYSNLE 4-DOOR SEDAN /VEHICLE COLOR BLUE 
VEHICLE IDENTIFICATION NUMBER 1 B3ES46C71 D112928 DATEOFMANUFACTURE 

I 7100 
GVWR (kgs) 1667 FRONTGAWR(kgs) 910 REARGAWR(kgs) 780 
RECOMMENDEDTIRE SIZE F/R P185/65Rl4 RECOMMENDED TIRE PRESSURE F/R(kPa) 220 
ENGINENPE 4-CYLINDER TRANSVERSE /ENG’NED’SPLACEMENT 2 0 LITER IODOMETER (ml) 29 

TRANSMISSION NPE AUTOMATIC ,SHlFTLEVERLOCATlON FLOOR (FUELCAPAClN(L) 47 

FUEL TANKLOC CENTER FORWARD OF REAR AXLE /FILLERCAP L0c RIGHT REAR QUARTER PANEL 
DESIGNATEDSEATING FRONT 2 REAR 3 TOTAL 5 1 FRONTSEATNPE BUCKET 

RESTRAINT SYSTEM DESCRIPTION 
DRIVER 3-PT ACTIVE BELT CENTERFRONT N/A R’GHTFRONT 3-PT ACTIVE BELT 
LEFTREAR 3-PT ACTIVE BELT CENTERREAR 3-PT ACTIVE BELT RIGHT REAR. 3-PT ACTIVE BELT 

VEHICLE EQUIPMENT 8, CONDITION 
AIR CONDITIONING Y POWERSTEERING Y POWERBRAKES Y POWERWINDOWS N POWERSEATS N 
POWERDOORLOCKS N CRUISECONTROL Y SPACESAVERSPARE y FRONTWHEELDRIVE Y 4WHEELDRlVE N 

1 
TELESCOPING WHEEL ,,, ITILTWHEEL 

I Y FRONTDISKERAKES y REARDISKBRAKES 
N / 

ANTILOCKBWIKESF N 

DRIVER AIRBAG Y /RF PASSENGERAIRBAG y SIDE AIRBAGS 
/ N PRE TENSIONERS N ANTILOCKBRAKESR N 

ADDlTlONALSIGNIFICANT OPTIONS/ACCESSORIES REAR SPOILER 

- SIGNIFICANT BODY DAMAGE/CORROSION NONE 

VEHICLE WEIGHTS AS RECEIVED (WITH MAX. FLUIDSlkgs) 
1 

LEFTFRONT 379 iRlGHTFRON1 393 /TOTALFRONT 772 PERCENTFRONT 63% 
LEFTREAR 

1 
229 IRIGHTREAR 219 TOTALREAR 448 PERCENTREAR 37% 

/ 
TOTALWEIGHT 1220 / 

VEHICLE ATTITUDE MEASUREMENTS AS RECEIVED (WITH MAX. FLUIDS/mm) 
LEFTFRONT 660 AT WHL WELL @ AXLE RIGHTFRONT 659 AT WHL WELL @AXLE 
LEFTREAR 678 AT WHL WELL @ AXLE RIGHTREAR 680 AT WHL WELL @AXLE 

VEHICLE EXTERIOR DIMENSIONS (mm) 
OVERALLLENGTH 4409 OVERALLWIDTH 1719 OVERALLHEIGHT 1415 
WHEELBASE 2669 FRONTTRACK. 1483 REARTRACK 1478 

REAROVERHANG 898 OTHER NONE 
I 

COMMENTS NONE 
EIGHT POINT PHOTOS TAKEN? (Y/N) Y lFOPJ4 COMPLETED BY BH CHECKED BY JS/MK 
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Exponent- VEHICLE RECEIVING SUMMARY 
Fadure Analycls Assoccater 

VEHICLE FILE NUMBER 4602 'DATE RECEIVED 8/l O/O1 
PROIECT NO ~~06608 ~PROIECTNAME VOLPE CRASH TESTING TASK ORDER 1 
VEHICLE YEAR 2001 VEHICLE MAKE FORD VEHICLE MODEL F-l 50 
VEHICLE BODYSTYLE 2-DOOR PICKUP VEHICLECOLOR WHITE 
VEHICLE IDENTIFICATION NUMBER 1 FTRFI 7W71 NA65535 (OATEOF MANUFACTURE 11100 

I GM P-iv) 2744 ~FRONT w~wft (kp) 1270 iRURGAWR(kgs) 1587 

I RECOMMENDEDTIRESIZE F/R P235/70R16 SL ~FIECOMMENIJEDTIRE PREsw F/R(kPa) 241 
ENGINE MPE V-8 ENGINEDISPlACEMENT 4 6 LITER ODOMETERS 100 
TRANSMISSION TYPE AUTOMATIC W/OVERDRIVE iSHin LNER LcaTm COLUMN FUELCAPACllY(L) 94 6 
FUELTANKLOC CENTER FORWARD OF REAR AXLE kILtERCAP LOC LEFT REAR QUARTER PANEL 
r h 
DESIGNATEDSEATING FRONT 3 REAR 0 TOTAL 3 j FRONTSEATNPE 60 I40 BENCH 

RESTRAINT SYSTEM DESCRIPTION 
DRIVER 3-PT ACTIVE BELT CENTERFRONT 2-PT ACTIVE BELT 'RIGHTFRONT 3-PT ACTIVE BELT 
LEFTREAR N/A /CENTERREAR N/A RIGHT REAR N/A 

VEHICLE EQUIPMENT & CONDITION 
AIR CONDITIONING Y POWERSTEERING Y POWERBRAKES Y POWERWlNDDWS N POWERSEATS N 
POWERDCORLOCKS N CRUISECONTROL Y 

SPACESAVERSPARE N FRONTWHEELDRIVE N /4WHEELDRlVE N 
I 

TELESCOPING WHEEL N TILT WHEEL 
I Y FRONTDISKBRAKES y 'REARDISKBRAKES 

1 Y iANT LOCKBfUKESF y 
1 

DRIVER AIRBAG Y 'RFPASSENGERAIRBAG y 'SIDE AIRBAGS N iPRE TENSIONERS N ANTI LOCKBRAKESR y 

ADDITIONAL SIGNIFICANT OPTIONS/ACCESSORIES RECEIVED WITH GENERAL AMERI 550 AS, P235/70R16 104s M+S 

SIGNIFKANT BODY DAMAGE/CORROSION NONE 

VEHICLE WEIGHTS AS RECEIVED (WITH MAX. FLUIDSlkgs) 
LEFT FRONT 556 RIGHTFRONT 540 TOTALFRONT 1096 PERCENTFRONT 58% 
LEFTREAR 405 RIGHTREAR 399 TOTALREAR 804 PERCENTREAR 42% 

TOTALWEIGHT 1900 

VEHICLE ATTITUDE MEASUREMENTS AS RECEIVED (WITH MAX. FLUIDS/mm) 
LEFTFRONT 836 AT WHL WELL @ AXLE RIGHTFRONT 842 AT WHL WELL @ AXLE 
LEFTREAR 906 AT WHL WELL @, AXLE RIGHTREAR 913 AT WHL WELL @ AXLE 

VEHICLE EXTERIOR DIMENSIONS (mm) 
OVEPzALL LENGTH 5230 OVER4LLWlDTH 1989 OVERALLHEIGHT 1840 
WHEELBASE 3046 FRONTTRACK 1670 REARTRACK 1656 
REAROVERHANG 1228 IOTHER NONE 

COMMENTS NONE 
ElGHTPOlNTPHOTOSTAKEN?(Y/N) 

Y 
FORMCOMPLETEDBY BH 'CHECKEDBY MK 
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Exponent” VEHICLE CRASH TEST CONDITION 
Fatlure Analyslr Associates 

PROJECTNO PH06608 /PAoiECTNAME VOLPE CRASH TESTING TASK ORDER I /TESTDATE 
/ 9114101 

VEHICLE YEAR 
1 

2001 /“E”‘C@ MAKE DODGE IVEHKLEMODEL NEON 
VEHICLE BODYSTYLE 4-DOOR SEDAN VEHKLECOLOR BLUE 
VEHKLElOENTlFlCATlON NUMBER 1 B3ES46C7 ID1 I2928 ODOMETER(ml) 31 

INSTALLED TlFtES~ LEFT SIZE / PRESSURE (Va) I RIGHT SIZE / PRESSURE (@a) 

FRONT P185165RI4 / 220 kPa 
REAR PI 85/65RI4 / 220 kPa 

VEHICLE TEST WEIGHT (kgs) 

PI 85/64RI4 I 220 kPa 

PI85/64Rl4 / 220 kPa 

LEFTFRONT 423 RIGHT FRONT 431 TOTAL FRoN1 854 PERCENTFRONT 57% 
LEFTREAR 320 IRIGHTREAR 321 TOTALAEAR 641 PERCENTREAR 43% 

TOTALWEIGHT 1495 1 

VEHICLE TEST ATTITUDE MEASUREMENTS (mm) 
LEFTFRONT 640 AT WHL WELL @ AXLE RIGHTFRONT 647 AT WHL WELL @ AXLE 
LEFTREAR 637 AT WHL WELL @ AXLE FUGHTREAR 630 AT WHL WELL @ AXLE 
SUSPENSlONADlUSTMENTS NONE 
OTHERMEASUREMENTS NONE 

VEHICLE MODIFICATIONS & ADDITIONS 
TOWSHOELO(ATION(S) NONE 
BRAKE ABORTSYSTEM NONE TIME DELAY (see) NONE 
ONBOARDCAMERALOCATlON(S) NONE 
EVENTFLASHLOCATION(S) LEFT & RIGHT UPPER A-PILLAR, LEFT & RIGHT FRONT FENDER 

TARGET LOCATION(S) LEFT & RIGHT SIDES, HOOD, ROOF, & TRUNK CENTERLINEi12” CENTER-TO- 
CENTER/SEE VEHICLE TARGET LOCATION PAGE 

INSTALLED TRANSDUCER(S) SEE VEHICLE TRANSDUCER LOCATION RECORD 
INSTRUMENTATION PACKAGE LOCATION TRUNK/REAR PASSENGER COMPARTMENT 

OTHER NONE 

VEHICLE CONDITION 
TRANSMISSION GEAR NEUTRAL WlNDOWPOSlTlON F/OPEN, R/CLOSED DOORLOCKS UNLOCKED 
FUELTANKLEVEL 94% OF CAPACITY wD NPE STODDARD BRAKES PARKING BRAKE OFF 

OTHER NONE 

ANTHROPOMORPHIC DUMMIES I RESTRAINTS 
LEFTFRONT H-II I / 3-PT ACTIVE BELT LEFT REAR NONE 
CENTERFRONT NONE CENTERREAR NONE 

RIGHTFRONT THOR /3-PT ACTIVE BELT RIGHT REAR NONE 

COMMENTS 

NONE 
'FORM COMPLETED BY MK 'CHECKEDBY JS 
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Exponent’ 
Farlure Anaiysrs Assocrates 

VEHICLE CRASH TEST CONDITION 

PROIECTNO PH06608 PRo’ECTNAME VOLPE CRASH TESTING TASK ORDER 1 TESTDATE 9/l 4101 
VEHICLEYEAR 2001 ~vEHICLEMAKE FORD VEHICLEMODEL F-l 50 
VEHICLE BODYSTYLE 2-DOOR PICKUP IVEH~CLECOLDR WHITE 
VEHICLE IDENTlFlCATlON NUMBER 1 FTRF? 7W71 NA65535 ODOMETER(m) 105 

INSTALLEOTRES LEFT SIZE/Pf3ESSURE(kPa) RIGHT-SlZE/PRESSURE(kPa) 

BFGOODRICH FRONT P235/70Ri 6 104s / 241 kPa P235/70R16 104s I 241 kPa 
GENERAL REAR P235/70R16 / 241 kPa P235/70R16 / 241 kPa 

VEHICLE TEST WEIGHT (kgs) 
LEFTFRONT 571 RIGHT FRONT 529 TOTAL FRONT 1100 PERCENTFRONT 55% 
LEFT REAR 463 iRlGHTREAR 451 ITOTALREAR 914 ,PERCENTREAR 45% 

TOTALWEIGHT 2014 1 

tVEHlCLE TEST ATTITUDE MEASUREMENTS fmml 
LEFTFRONT 837 AT WHL WELL @ AXLE RlGHTFRONT 850 AT WHL WELL @ AXLE I 
LEFTREAR 890 fl WHL WELL @ AXLE RIGHTREAR 902 *T WHL WELL @ AXLE 
SUSPENSIONADIUSTMENTS NONE 
OTHERMEASUREMENTS NONE 

VEHICLE MODIFICATIONS 8, ADDITIONS 
TOWSHOE LOCATION(S) FRAME RAILS FORWARD OF STABILIZER BAR 
BRAKE ABORTSYSTEM AUTOMATIC AND REMOTE MANUAL TIME DELAY(w) 02 
ONBOARDCAMERALOCATION(S) NONE 
EVENTFlASH LOCATION(S) DRIVER SIDE UPPER AND LOWER A-PILLAR 

TARGETLOCATION LEFT & RIGHT SIDES, HOOD & ROOF CENTERLINE/12” CENTER-TO-CENTER/SEE 
VEHICLE TARGET LOCATION PAGE 

INSTALLEDTRANSDUCER SEE VEHICLE TRANSDUCER LOCATION RECORD 
INSTRUMENTATION PACKAGE LOCATlON CARGO BOX OF PICKUP 

OTHER NONE 

VEHICLE CONDITION 
TRANSMISSION GEAR NEUTRAL WINDOW POSITION OPEN DOORLOCKS UNLOCKED 

FIJELTANKLEVEL 93% OF CAPACITY FLulD TYPE STODDARD BRAKES PARKING BRAKE OFF 

OTHER NONE 

ANTHROPOMORPHIC DUMMIES I RESTRAINTS 
LEFTFRONT H-II / 3-PT ACTIVE BELT LEFTREAR NONE 
CENTERFRONT NONE CENTERREAR. NONE 

RIGHTFRONT NONE RIGHTREAR NONE 

COMMENTS 

NONE 1FORMCOMPLETEDBY MK CHECKEDBY JS 
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E-3cponent” 
Fatlure Anafysrs Assocmtes 

TEST VEHICLE BALLAST RECORD 

- PROJECTNO PH06608 PROJECTNAME VOLPE CRASH TESTING TASK ORDER 1 jTESTDATE 9114lOl 
VEHICLEYEAR 2001 VEHICLE WE DODGE IVEHICLEMODEL NEON 
VEHlCLElDENTlFlCATlONNUMBER 1 B3ES46C71 D112928 

LOCATION (Shown on sketch) 

A NO BALLAST 

/ TYPE 
I 

/ AMOUNT (kg) SECURING 

I METHOD 

I 

I 1 

j 
I 
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Exponent TEST VEHICLE BALLAST RECORD 
Fadure Analysis Associates 

PROJECT NO PH06608 ‘PRo’ECTNAME VOLPE CRASH TESTING TASK ORDER 1 lTESTDATE 9/l l/O1 
VEHICLEYEAR 2001 IVEHICLE MAKE FORD /VEHICLE MODEL F-l 50 

I VEHlCLElOENTlFlCATION NUMBER 1 FTRFI 7W91 KB46831 

lr 

LOCATION (Shown on sketch) 

A NO BALLAST 

TYPE AMOUNT (kg) 
SECURING 

METHOD 

I 

I I 
I 

I 
I 1 

I 1 
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EcponentN SPEED TRAP COUNTER LOG 
Failure Analyszs Assocrates 

PROJECTNO p~06608 f’ROJECI NAME VOLPE CRASH TESTING TASK ORDER 1 lTESToATE g/14/01 

OPERATOR f,,jK SPEEDCOUNTERYN 031566 CALlBRATlONDUEDAlE 3131 IO2 

COMMENTS NONE 

I 4 inches -b 
227 3 

ms 
= mph 

1 

Ctrcle One 

t 

24 inches --) 1363 = mph 
ms 

I-- 

x 1 609 = kph 

I @ inches -b ‘r = mph 1 

Test ID Time [ms] Speed [mph] Speed [kph] Checked By 

1 

‘Channel 1 ; 

Channel 2 

‘Average I / 

t 42 90 59 6 I I 
1 

42 92 59 6 JS 

-- 59 6 , 95 9 

I  

[Channel 1 

/Ch annel2 

IAverage j -- 
1 

Channel 1 

Channel 2 

Averaae _- 

‘Channel 1 I 

‘Channel 2 \ 

Averaoe 

I / I 

__ 

Channel 1 1 
r I I 
Channel 2 j / 

I 

Averaoe 1 -- / 
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Exponent- POST TEST INSPECTION SUMMARY 
Farlure Analysts Assoczates 

PROJECTNO PH06608 , /PF?OJEClNAME VOLPE CRASH TESTING TASK ORDER 1 JE!TDAlE 9/l 4101 
TARGETVEHIClE 

VEHICLEYEAR 2001 VEHICLEMAKE DODGE MHI'JEMODEL NEON 

VEHlClElDENllFlCATlONNUMBER 
L 1 B3ES46C71 D112928 Q4TEOfMANUFACTURE 7/(‘)0 

ITEST DESCRIPTION 

I TESTNPE OBLIQUE OFFSET FRONTAL IMPACT TESTING I 
TESTTIME 1212PM lAMBlENTTEMPEfWUftE ("C) 32 

VISIBLE DUMMY CONTACT POINTS 
DRlvER WMMY 

)MWUREMENTLOUT~ON 73 m NORTH OF CRASH RAIL 1 

PASSENGERDUMMY 

/ 
lAIRBAG, INTERIOR A-PILLAR TRIM, VISOR, 

HEAD IWINDOW FRAME, AIR BAG, HEAD REST HEADLINER, HEADREST, INSTRUMENT 
I PANEL, DOOR OPENING, PASSENGER 

DUMMY RIGHT SHOULDER 

CHEST IAIRBAG, STEERING WHEEL IAIRBAG 

~~~~~ INO PAINT INO PAINT 

LEFIKNEE INSTRUMENT PANEL ,AIRBAG, INSTRUMENT PANEL 

RIGHT~EE INSTRUMENT PANEL AIRBAG, INSTRUMENT PANEL 

OTHER NONE /NONE 

IVEHICLE DOUR OPENING INFORMATION I 

I I LEFrslDElxms I RlGHT4DEDDORS 
I 

Fm TOOLS NEEDED EASY 

REAR IEASY EASY 

VEHICLE SEAT CONDITION 
LEFTSIDE WiTSIDE 

I 

SEATTFACKFAILURE NONE NONE 
SEATBACKFAIURE NONE NONE 

GLAZING DAMAGE 

BACKU~/wNosH’EU WINDSHIELD BROKEN 

COMMENTS & OBSERVATIONS 
J 

I ~-ORMCOMPLETEDBY MK CHECKEDBY JS 
I 
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Exponent' POST TEST INSPECTION SUMMARY 
Farlure Analysts Assoctates 

PFtOlECTNO PH06608 'PfiOJEClNAME VOLPE CRASH TESTING TASK ORDER 1 [TESTDATE 9/l 4/01 
BULLETVEHICLE 

VEHICLEYEAR 2001 1 VEHm~ FORD 1 VEHICLEMODEL F-150 

MHlCLEIDENllFKAT!C-N NUMBER 1 FTRFI 7W71 NA65535 DATEOFMANUWlURE 1 l/O0 

ITEST DESCRIPTION 
TESTTYPE OBLIQUE OFFSET FRONTAL IMPACT TESTING I 
TESTTIME. 12.12 PM 1 AMf!iENTTEMPEfWURE('C) 32 'MEASWMENlLOCWN 73 m NORTH OF CRASH RAIL 

VISIBLE DUMMY CONTACT POINTS 
I 

DfUVERWMMY 

HEAD NO PAINT 

CHEST NO PAINT 

ABmEN NO PAINT 

N/A 

N/A 

NIA 

PASSENGERDLUWY 

1 LEFTKNEE /NO PAINT 7 

1 A’GHTKNEE ‘NO PAINT 

I OMEA /NO PAINT 

VEHICLE DOOR OPENING INFORMATION 
LEFlStDE C0X6 / RlGlfTSlDELXXXS 

I FF(ONT ITOOLS NEEDED 

REAR ,N/A 1 

VEHICLE SEAT CONDITION 

/ 
SEATTFWKFAtLURE NONE INONE I 

SEATEACKFWJflENONE /NONE I 

GLAZING DAMAGE 

-caT/wNDSHIEU WINDSHIELD BROKEN 

COMMENTS 8, OBSERVATIONS 

NONE 
FOftMCOMPLETEDBY MK CHE'XDBY JS 
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Section 3 0 

Test Data Summary 

- 
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Test Data Summary 

I-WI, Driver Position 
H3HEAD (results calculafed between 0 ? and 0 4) 
Hill Head Acceleration (Ax) 
Hill Head Accelerabon (Ay) 
Hill Head Acceleration (AZ) 
Hill Head Resultant Acceleration (Ar) 
Hill HIC (36 ms) 276 8 from 0 093 to 0 129 set 
HlllHIC(15ms) 1553fromO095toO110sec 
ff3UNCK (results calculafed between -0 ? and 0 4) 
Hill Upper Neck Force (Fx) 
Hill Upper Neck Force (Fy) 
Hill Upper Neck Force (Fz) 
Hlll Upper Neck Moment (Mx) 
Hill Upper Neck Moment (My) 
Hill Upper Neck Moment (Mz) 
Hlll Upper Neck Force (Fx) 
Hill Upper Neck Force (Fz) 
Hill Upper Neck Moment (My) 
Hill NIJ Nte 0 20 Q 0 192 set 

Ntf 0 28 Q 0 070 set 
Nce 0 05 @ 0 224 set 
Ncf 0 00 @ 0 004 set 

H3CHEST (results calculated befween -0 7 and 0 4) 
Hill Chest Acceleration (Ax) 
Hlll Chest Acceleration (Ay) 
Hill Chest Accelerabon (AZ) 
Hill Chest Resultant Acceleration (Ar) 
Hill CIC 57 0 from 0 103 to 0 106 set 
H3CHSDFL (resulfs calculafed between 0 I and 0 4) 
Hill Chest DeflectIon (Ox) 
Hlll Chest Compression (Dx) 
H3CHSDFL VCF (resulfs calculated between 0 1 and 0 4) 
Hill Chest CompressIon (Dx) 
Hill Chest Compressive Velocity 
Hill Chest V’C 
H3PELVIS (results calculated between -0 1 and 0 4) 
Hill Pelvis Acceleration (Ax) 
Hill Pelvis Accelerabon (Ay) 
Hill Pelvis Accelerahon (AZ) 
Hlll Pelvis Accelerabon Resultant (Ar) 
H3FEMUR (results calculated between -0 1 and 0 4) 
Hill Left Femur Force 
Hill Right Femur Force 
H3KNEE (results calculated between -0 f and 0 4) 
Hlll Left Knee Displacement 
Hill Right Knee Displacement 
Hill Left Knee Left Force 
Hill Left Knee Right Force 
Hill Right Knee Left Force 
Hill Right Knee Right Force 
HBLTlBlA (results calculated between -0 i and 0 4) 
Hill Left Upper Tibia Force (Fx) 
Hill Left Upper Tibia Force (Fy) 
Hill Left Upper Tibia Force (Fz) 
Hill Left Upper Tibia Moment (Mx) 
Hill Left Upper Tibia Moment (My) 
Hill Left Lower Tibia Force (Fx) 
Hill Left Lower Tibia Force (Fy) 
Hill Left Lower Tibta Force (Fz) 
Hlll Left Lower Tibia Moment (Mx) 
Hill Left Lower Tibia Moment (My) 
H3RTfBfA (results calculated between 0 1 and 0 4) 
Hill Right Upper Tlbla Force (Fx) 
Hill Rlaht Upper Tlbta Force (Fv) 
Hill Rtght Upper Tibia Force iF;j 
Hill Right Upper Tibia Moment (Mx) 
Hill Rtght Upper Tibia Moment (My) 

1650 Hz 106 0 127 -32 8 0 065 
1650 Hz 59 5 0096 -15 5 0 216 
1650 Hz 25 4 0 065 -3 9 -0 072 
1650 Hz 64 0 0096 01 -0 048 

N 1650 Hz 5458 0 072 -164 5 0 107 
N 1650 Hz 921 8 0 114 -469 8 0 223 
N 1650 Hz 1500 6 0 076 -67 2 0 001 

N-m 1000 Hz 64 3 0 122 -498 0 219 
N-m 1000 Hz 33 3 0 117 -21 3 0 142 
N-m 1000 Hz 12 3 0 167 -23 6 0 117 

N 1000 Hz 5450 0 072 -163 2 0 107 
N 1000 Hz 1495 2 0 076 -52 8 0 001 

N-m 1000 Hz 33 3 0 117 -21 2 0 142 

9 300 Hz 32 0 112 -41 8 0 072 

9 300 Hz 56 3 0104 -9 4 0151 

9 300 Hz 14 6 0 079 -14 8 0 106 

9 300 Hz 58 7 0 104 01 -0 068 

mm 1000 Hz 03 -0 094 -29 9 0 075 
mm 1000 Hz 29 9 0 075 -0 3 -0 094 

mm 1000 Hz 29 9 0 075 -0 3 -0 094 
m/s per J211 30 0 068 -2 6 0 097 
m/s per J211 0 39 0 068 -0 24 0 079 

9 1650 Hz 180 0 101 -476 0 056 

9 1650 Hz 39 1 0 095 -23 9 0 056 

9 1650 Hz 12 5 0 049 -29 7 0145 1 

9 1650 Hz 52 7 0056 02 0 366 1 

N 1000 Hz 193 1 0 040 -6354 0 0 058 
N 1000 Hz 11159 0 085 -5358 3 0 066 

mm 300 Hz 04 0 045 -3 8 0 308 
mm 300 Hz 03 0394 -1 5 0 072 

N 1000 Hz 603 1 0 070 -2579 5 0 050 
N 1000 Hz 575 4 0 105 -2273 7 0 051 
N 1000 Hz 631 6 0 055 -1436 6 0067 
N 1000 Hz 932 2 0 093 -4129 1 0 051 

N 1000 Hz 1334 0 040 -984 9 0 081 
N 1000 Hz 144 7 0 048 -1046 7 0 051 
N 1000 Hz 48 8 0 036 -3833 4 0 050 

N-m 1000 Hz 712 0 050 -1122 0 053 
N-m 1000 Hz 46 2 0 152 -168 7 0 050 

N 1000 Hz 43 6 0 038 -1358 7 0 051 
N 1000 Hz 398 1 0 053 -1277 2 0 049 
N 1000 Hz 60 6 0 037 -4982 4 0 050 

N-m 1000 Hz 42 8 0 048 -229 2 0 051 
N-m 1000 Hz 220 8 0 080 -19 3 0 051 

N 1000 Hz 1944 0 082 -427 0 0 049 
N 1000 Hz 64 4 0 054 -1372 9 0 050 
N 1000 Hz 68 3 0 229 -4387 6 0 050 

N-m 1000 Hz 790 0 093 -209 0 0 051 
N-m 1000 Hz 22 8 0 095 -203 3 0 051 

Elua 
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Hill Right Lower Tlbla Force (Fx) 
Hill Right Lower Tibia Force (Fy) 
Hill Right Lower Tibia Force (Fz) 
Hill Rtght Lower Tibia Moment (Mx) 
Hill Right Lower Tlbta Moment (My) 

ultts EJUIX 
N 1000 Hz 
N 1000 Hz 
N 1000 Hz 

N-m 1000 Hz 
N-m 1000 Hz 

THOR, Passenger Position 

THEAD (results calculated befween -0 1 and 0 4) 
THOR Head Vertex Acceleration (Ax) 
THOR Head Vertex Acceleration (Ay) 
THOR Head Temporal Acceleration (Ax) 
THOR Head Temporal Acceleration (AZ) 
THOR Head Occipital Acceleration (Ay) 
THOR Head Occipital Acceleration (AZ) 
THOR Head C G Acceleration (Ax) 
THOR Head C G Acceleration (Ay) 
THOR Head C G Acceleration (AZ) 
THOR Head C G Resultant Acceleration (Ar) 
THOR HIC (36 ms) 218 5 from 0 104 to 0 139 set 
THOR HIC (15 ms) 143 6 from 0 115 to 0 130 set 
TFACE (results calculated between -0 f and 0 4) 
THOR Right Eye CompressIon Load 
THOR Left Eye Compression Load 
THOR Right Cheek Compression Load 
THOR Left Cheek Compression Load 
THOR Chin Compression Load 
UNCK PRE (rest& calculated between -0 I and 0 4) 
THOR Upper Neck Force (Fx) - pre-THORTEST 
THOR Upper Neck Force (Fy) - pre-THORTEST 
THOR Upper Neck Force (Fz) - pre-THORTEST 
THOR Upper Neck Moment (Mx) - pre-THORTEST 
THOR Upper Neck Moment (My) - pre-THORTEST 
THOR Upper Neck Moment (Mz) - pre-THORTEST 
THOR Neck Front Spring Compression - pre-THORTEST 
THOR Neck Rear Spnng Compresston - pre-THORTEST 
THOR Head Rotation at 0 C - pre-THORTEST 
TUNCK (resulfs calculated between -0 I and 0 4) 
THOR Upper Neck Force (Fx) - post-THORTEST 
THOR Upper Neck Force (Fy) - post-THORTEST 
THOR Upper Neck Force (Fz) - post-THORTEST 
THOR Upper Neck Moment (Mx) - post-THORTEST 
THOR Upper Neck Moment (My) - post-THORTEST 
THOR Upper Neck Moment (Mz) - post-THORTEST 
THOR Upper Neck Force (Fz) - post-THORTEST 
THOR NIJ Nte 0 32 @ 0 120 set 

Ntl 025@0108sec 
Nce 018@0131sec 
Ncf 0 13 Q 0 183 set 

TLNECK (results calculated befween 0 1 and 0 4) 
THOR Lower Neck Force (Fx) 
THOR Lower Neck Force (Fy) 
THOR Lower Neck Force (Fz) 
THOR Lower Neck Moment (Mx) 
THOR Lower Neck Moment (My) 
THOR Lower Neck Moment (Mz) 
CRUX PRE (results calculated between -0 I and 0 4) 
THOR Crux Upper Left Base Rotatlon - pre-THORTEST 
THOR Crux Upper Left Mid Rotation - pre-THORTEST 
NULL CHANNEL 
THOR Crux Upper Left Elbow Rotation - pre-THORTEST 
NULL CHANNEL 

9 1650 Hz 07 0 140 -36 6 0 128 
9 1650 Hz 39 4 0 116 -2 5 0 173 
9 1650 Hz 29 0 199 -34 5 0 128 
9 1650 Hz 90 1 0120 -7 0 0 156 
9 1650 Hz 74 7 0 132 -3 2 0 164 
9 1650 Hz 59 5 0 121 -5 8 0 154 

9 1650 Hz 51 0 138 -51 7 0 115 

9 1650 Hz 36 4 0 128 -1 6 0 051 

9 1650 Hz 26 6 0 119 -2 3 0 155 
9 1650 Hz 59 5 0 115 00 -0 070 

N 1000 Hz 58 0 135 -81 7 0 144 
N 1000 Hz 1036 9 0 115 -542 0 144 
N 1000 Hz 10 1 0135 -91 1 0 144 
N 1000 Hz 868 1 0 114 -59 9 0 144 
N 1000 Hz 469 8 0106 -92 a 0 144 

N (unfiltered) 555 7 0 189 -308 7 0 125 
N (unfiltered) 443 1 0 126 -395 5 0 189 
N (unfiltered) 16840 0 120 -206 3 0 la9 

N-m (unfiltered) 50 6 0 114 -10 6 0 239 
N-m (unfiltered) 195 0 125 -166 0 189 
N-m (unfiltered) 78 0 201 -la 5 0 I44 

N (unfiltered) 399 8 0 200 -132 4 0 128 
N (unfiltered) 558 3 0 126 -125 9 0 144 

deg (unfiltered) 1594 0 126 137 5 0 087 

N 1650 Hz 587 6 0 108 -588 7 0 125 
N 1650 Hz 437 6 0 126 -369 6 0 115 
N 1650 Hz 1512 9 0 109 -551 0 0 189 

Nm 1000 Hz 49 9 0 115 -10 5 0 241 
N-m 1000 Hz 173 0 178 -24 7 0 131 
N-m 1000 Hz 90 0 206 -19 0 0 144 

N 1000 Hz 15013 0109 -525 2 0 186 

N 1650 Hz 298 6 0 189 -4104 0 088 
N 1650 Hz 59 4 0011 -990 8 0 102 
N 1650 Hz 16422 0 109 -226 9 0 129 

N-m 1000 Hz 37 5 0 128 -21 7 0 226 
N-m 1000 Hz 170 0 084 -35 8 0 188 
N-m 1000 Hz 125 0 109 -13 5 0 132 

deg 300 Hz 1384 0 127 128 3 0 081 

deg 300 Hz 1949 0 039 1789 0 102 

deg 

THOR Crux Upper Rtght Base Rotation - pre-THORTEST deg 
THOR Crux Upper Right Mid Rotation - pre-THORTEST deg 
THOR Crux Upper Right Elbow Rotation - pm-THORTEST dw 
THOR Crux Lower Left Base Rotation - pre-THORTEST W 
THOR Crux Lower Left Mid Rotation - pre-THORTEST deg 

THOR Crux Lower Lefl Elbow Rotation - pre-THORTEST deg 
THOR Crux Lower Riaht Base Rotatton - ore-THORTEST 
THOR Crux Lower Right Mtd Rotation - pie-THORTEST 

deg 
deg 

THOR Crux Lower Right Elbow Rotation - pre-THORTEST deg 

300 Hz 
-. 

300 Hz 
300 Hz 
300 Hz 
300 Hz 
300 Hz 
300 Hz 
300 Hz 
300 Hz 
300 Hz 

39 5 0 095 -2124 8 
724 4 0 051 -319 7 
217 6 0096 -54910 
123 0 092 -338 5 
39 6 0 066 -47 2 

0 096 

0 050 

0 050 
0 113 

169 7 0 066 1474 0 250 

172 7 0 399 
1265 0 067 
1649 0 214 
1662 0 172 
149 8 0 092 
1422 -0 087 
1756 0 102 
179 1 0 075 
161 4 0 061 

-- 

161 5 
101 3 
1452 
140 1 
1348 
I33 1 
164 1 
1743 
139 1 

0 099 
0 153 
0 099 
0 065 
0 001 
0 069 
0 058 
0 057 
0 076 
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CRUX (results calculated between -0 7 and 0 4) 
THOR Crux Upper Right DeflectIon (Dx) - post-THORTEST 
THOR Crux Upper Right Deflecbon (Dy) - post-THORTEST 
THOR Crux Upper Right Deflectton (Dz) - post-THORTEST 
THOR Crux Upper Right Endpomt Length - post-THORTEST 
THOR Crux Upper Left Deflection (Dx) - post-THORTEST 
THOR Crux Upper Left Deflecbon (Dy) - post-THORTEST 
THOR Crux Upper Left Deflection (Dz) - post-THORTEST 
THOR Crux Upper Left Endpoint Length - post-THORTEST 
THOR Crux Lower Right Deflection (Dx) - post-THORTEST 
THOR Crux Lower Right Deflection (Dy) - post-THORTEST 
THOR Crux Lower Right Deflection (Dz) - post-THORTEST 
THOR Crux Lower Right Endpoint Length - post-THORTEST 
THOR Crux Lower Left Deflection (Dx) - post-THORTEST 
THOR Crux Lower Left Deflection (Dy) - post-THORTEST 
THOR Crux Lower Left Deflection (Dz) - post-THORTEST 
THOR Crux Lower Left Endpoint Length - post-THORTEST 
TVC FEU (results calculated between -0 7 and 0 4) 
THOR Chest Deflectton (Dx) 
THOR Chest Compression (Dx) 
TVC VCF (resulfs calculated between 0 1 and 0 4) 
THOR Chest Compression (Dx) 
THOR Chest Compressive Velocity 
THOR Chest V’C 
TTHORAX @es&s calculated between 0 1 and 0 4) 
THOR Thorax C G Acceleration (Ax) 
THOR Thorax C G Acceleration (Ay) 
THOR Thorax C G Acceleration (AZ) 
THOR Thorax C G Resultant Acceleration (Ar) 
THOR Upper Abdomen Acceleration (Ax) 
THOR Upper Abdomen Displacement 
THOR CIC 33 1 from 0 070 to 0 122 set 
DGSP PRE (results calculated between 0 1 and 0 4) 
THOR DGSP Left Disotacement - ore-THORTEST 
THOR DGSP Left Yaw - pre=THOfiTEST 
THOR DGSP Left Pitch - pre-THORTEST 
THOR DGSP Right Displacement - pre-THORTEST 
THOR DGSP Right Yaw - pre-THORTEST 
THOR DGSP Right Pitch - pre-THORTEST 
DGSP (results calculated befween 0 1 and 4) 
THOR DGSP Right Displacement (Dx) - post-THORTEST 
THOR DGSP Right Displacement (Dy) - post-THORTEST 
THOR DGSP Right Displacement (Dz) - post-THORTEST 
THOR DGSP Left Displacement (Dx) - post-THORTEST 
THOR DGSP Left Displacement (Dy) - post-THORTEST 
THOR DGSP Left Displacement (Dz) - post-THORTEST 
THORTl2X (results calculated between -0 1 and 0 4) 
THOR T12 Thoracic Force (Fx) 
TSPlNE (results calculafed between -0 1 and 0 4) 
THOR T12 Thoracic Force (Fy) 
THOR T12 Thoracic Force (Fz) 
THOR T12 Thoracic Moment (Mx) 
THOR T12 Thoraclc Moment (My) 
THOR T12 Thoracic Acceleration (Ax) 
THOR T12 Thoracic Acceleratjon (Ay) 
THOR T12 Thoracic Accelerat!on (AZ) 
THOR T12 Thoracic Resultant Acceleration (Ar) 
TlPELVlS (results calculated between -0 I and 0 4) 
THOR Pelvts Left Acetabular Force (Fx) 
TPELVIS (results calculated between -0 1 and 0 4) 
THOR Pelvis Left Acetabular Force (Fy) 
THOR Pelvis Left Acetabular Force (Fz) 
THOR Pelvis Right Acetabular Force (Fx) 
THOR Pelvis Right Acetabular Force (Fy) 
THOR Pelvis Right Acetabular Force (Fz) 
THOR Pelvis Acceleration (Ax) 
THOR Pelvis Acceleration (Ay) 
THOR Pelvis Acceleration (AZ) 
THOR Pelvis Resultant Acceleration (Ar) 

m .GlLe.c 

mm 300 Hz 20 0 213 -14 7 0 109 
mm 300 Hz 126 0 068 -19 0 0 152 
mm 300 Hz 13 0 0 099 -62 0 399 
mm 300 Hz 30 0 214 -15 7 0 099 
mm 300 Hz 03 0 037 -18 8 0 092 
mm 300 Hz 100 0 069 -192 0 145 
mm 300 Hz 60 0 063 -9 8 0 079 
mm 300 Hz 30 0 250 -16 5 0 066 
mm 300 Hz IO 1 0 077 -2 2 0 060 
mm 300 Hz 24 0 058 -19 3 0 100 
mm 300 Hz 69 0 061 -12 9 0 076 
mm 300 Hz 14 8 0 075 -5 0 0061 
mm 300 Hz 03 0 050 -12 5 0 134 
mm 300 Hz 31 0 0 064 -a 3 0 172 
mm 300 Hz 01 0011 -19 3 0 102 
mm 300 Hz 00 -0 087 -9 5 0069 

mm 1000 Hz 02 0 039 -8 3 0 096 
mm 1000 Hz 83 0 096 -0 2 0 039 

mm 1000 Hz 83 0 096 -0 2 0 039 
m/s per J211 13 0054 -0 4 0 073 
m/s per J211 0 03 0 056 -0 02 0 070 

9 300 Hz 36 0 101 -25 1 0071 

9 300 Hz 28 9 0 120 -3 3 0 054 

9 300 Hz 20 0 0 063 -10 0 0 144 

9 300 Hz 34 8 0 120 00 -0 097 

9 1650 Hz 471 3 0 262 -466 6 0 298 
mm 1650 Hz 00 -0 038 -10 8 0 114 

mm 300 Hz 52 6 0 076 21 2 0 035 

deg 300 Hz 168 5 0 162 164 3 0 062 

deg 300 Hz 211 5 0 106 205 1 0 400 
mm 300 Hz 38 5 0 099 166 0 031 

deg 300 Hz 166 6 0156 161 1 0 060 

deg 300 Hz 1547 0 058 153 2 0 101 

mm 300 Hz 03 0 038 -7 2 0 118 
mm 300 Hz 108 0 060 -3 6 0 156 
mm 300 Hz 20 6 0 101 -0 1 0 030 
mm 300 Hz 02 0 032 -30 0 0 087 
mm 300 Hz 11 6 0 062 -2 2 0 162 
mm 300 Hz 35 0 180 -34 5 0 075 

N 1650 Hz 1308 0 301 -1226 3 0 075 

N 1000 Hz 1686 9 0 097 -424 0 393 
N 1000 Hz 2697 9 0 111 -174 9 0 038 

N-m 1000 Hz 122 3 0134 -451 0 086 
N-m 1000 Hz 884 0 103 -78 7 0 066 

g 1000 Hz 33 0 100 -459 0 065 

9 1000 Hz 187 0 101 -66 0 069 

9 1000 Hz 134 0 119 -14 1 0 065 

9 1000 Hz 47 9 0 065 00 -0 064 

N 

N 
N 
N 
N 
N 

9 
9 
9 
9 

1650 Hz 299 7 0 288 -5781 9 0 080 

1650 Hz 5146 2 0 145 -1169 2 0 145 
1650 Hz 8634 0 113 -1707 2 0 145 
1650 Hz 3199 6 0 085 -2424 9 0 145 
1650 Hz 1879 2 0 145 -4537 6 0 145 
1650 Hz 575 9 0 118 -1074 2 0 145 
1650 Hz 62 0 359 -51 2 0 060 
1650 Hz 24 6 0 072 -16 1 0 065 
1650 Hz 24 4 0 059 -15 6 0 084 
1650 Hz 53 1 0 062 02 -0 028 
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TFEMUR (results calculated between 0 I and 0 4) 
THOR Left Femur Force (Fx) 
THOR Left Femur Force (Fy) 
THOR Left Femur Force (Fz) 
THOR Left Femur Moment (Mx) 
THOR Let? Femur Moment (My) 
THOR Left Femur Moment (Mz) 
THOR Right Femur Force (Fx) 
THOR Right Femur Force (Fy) 
THOR Right Femur Force (Fz) 
THOR Right Femur Moment (Mx) 
THOR Right Femur Moment (My) 
THOR Right Femur Moment (Mz) 
TKNEE (results calculated befween 0 1 and 0 4) 
THOR Right Knee Displacement 
THOR Left Knee Displacement 
TLTMA (results calculated between -0 I and 0 4) 
THOR Lef’t Upper Tibia Force (Fx) 
THOR Left Upper Tibia Force (Fz) 
THOR Left Upper Tibia Moment (Mx) 
THOR Left Upper Tlbla Moment iMyj 
THOR Left Lower Tibia Force fFxl 
THOR Left Lower Tibia Force iFyj 
THOR Left Lower Tibia Force (Fz) 
THOR Left Lower Tibia Moment &lx) 
THOR Left Lower Tilxa Moment lMvl . <, 
THOR Left Ankle Rotatron (X AXIS) 
THOR Left Ankle Rotation (Y AXIS) 

THOR Left Ankle Rotation (2 Axis) 
THRLTBCI (mu/k calculated between -0 7 and 0 4) 
THOR Left Tibia Acceleration (Ax) 
THOR Left Tibta Acceleration (Ay) 
TRTBlA (mulls calculated between -0 7 and 0 4) 
THOR Right Upper Tibia Force (Fx) 
THOR Right Upper Tibia Force (Fz) 
THOR Right Upper Tibia Moment (Mx) 
THOR Right Upper Tibia Moment &lyj 
THOR Rlaht Lower Tibia Force IFx) 
THOR Right Lower Tibia Force iFyj 
THOR Right Lower Tibia Force (Fz) 
THOR Right Lower Tibia Moment (Mx) 
THOR Right Lower Tibia Moment (My) 
THOR Right Tibia Accelerathon (Ax) 
THOR Right T!bia Accelerabon (Ay) 
THOR Right Ankle Rotation (X AXIS) 

THOR Right Ankle Rotation (Y AXIS) 

THOR Rfght Ankle Rotation (Z AXIS) 

THRLFTCI (results calculated between -0 I and 0 4) 
THOR Left Foot Acceleration (Ax) 
THOR Left Foot Acceleration (Ay) 
THOR Left Foot Acceleration (AZ) 
THOR Left Foot Resultant Acceleration (Ar) 
THRRF TC7 (resulfs calculafed between -0 7 and 0 4) 
THOR Right Foot Acceleration (Ax) 
THOR Right Foot Acceleration (Ay) 
THOR Right Foot Acceleration (AZ) 
THOR Right Foot Resultant Acceleration (Ar) 

2001 Dodge Neon 
TENGC7 (resulk calculaled between -0 7 and 0 4) 
Top of Engine Acceleration (Ax) 
Top of Engine Acceleration (Ay) 
BENGCi (results calculated b8h.?en -0 1 and 0 4) 
Bottom of Engine Acceleration (Ax) 
Bottom of Engine Acceleration (Ay) 
LSTCi (resu/ts calculated between -0 1 and 0 4) 
Left Shock Tower Acceleration (Ax) 
Left Shock Tower Acceleration (Ay) 
Left Shock Tower Acceleratton (AZ) 
Left Shock Tower Resultant Acceleration (Ar) 

!Jnlts Eutx 

N 1000 Hz 15155 0 086 -1546 0 368 
N 1000 Hz 2726 6 0 066 -105 6 0 048 
N 1000 Hz 219 2 0 181 -41910 0 064 

N-m 1000 Hz 398 3 0 112 -145 4 0 069 
N-m 1000 Hz 166 2 0 115 -544 0 060 
N-m 1000 Hz 50 0 399 -332 9 0107 

N 1000 Hz 1141 9 0 163 -420 9 0 104 
N 1000 Hz 960 5 0 071 -975 4 0 162 
N 1000 Hz 3056 8 0 163 -3763 3 0 162 

N-m 1000 Hz 138 9 0101 -151 0 0 071 
N-m 1000 Hz 1306 0 113 -56 5 0 162 
N-m 1000 Hz 51 7 0 068 -70 6 0 102 

mm 300 Hz 06 0 120 -1 1 0 165 
mm 300 Hz 04 0 277 -11 9 0 072 

N 1000 Hz 778 3 0 168 -1228 3 0 I72 
N 1000 Hz 00 -0 100 00 -0 100 

N-m 1000 Hz 413 9 0 109 -91 7 0 055 
N-m 1000 Hz 62 9 0 116 -89 8 0061 

N 1000 Hz 603 1 0 150 -524 4 0187 
N 1000 Hz 804 5 0 077 -919 7 0107 
N 1000 Hz 476 6 0 150 -2850 2 0 076 

N-m 1000 Hz 201 2 0 115 -72 5 0 055 
N-m 1000 Hz 32 0 0 156 -52 5 0062 

deg 300 Hz 150 1 0 122 1046 0 056 

de9 300 Hz 142 3 0 116 117 1 0 056 
deg 300 Hz 214 6 0 151 I876 0 079 

9 1000 Hz 16 8 0154 -658 0071 

9 1000 Hz 61 8 0 055 -90 4 0071 

N 1000 Hz 812 2 0 062 -607 8 0 073 
N 1000 Hz 515 7 0 100 -3473 8 0 071 

N-m 1000 Hz 127 9 0 102 -225 3 0 072 
N-m 1000 Hz 1353 0110 -94 5 0 063 

N 1000 Hz 522 5 0111 -933 7 0 062 
N 1000 Hz 1353 2 0 072 -1055 5 0 160 
N 1000 Hz 709 4 0 161 -3019 2 0071 

N-m 1000 Hz 72 6 0 161 -158 7 0 072 
N-m 1000 Hz 44 4 0 110 -108 0 0 062 

9 1000 Hz 47 2 0 097 -102 9 0 062 

9 1000 Hz 1256 0 071 -28 3 0 066 

deg 300 Hz 292 5 0 074 -205 8 0 028 

%t 300 Hz 1694 0 139 131 7 0 375 

deg 300 Hz 2119 0 380 191 7 0110 

1000 Hz 08 -0 008 -142 3 0 150 
1000 Hz 56 6 0 046 -97 8 0 149 
1000 Hz 77 2 0 149 -52 9 0 072 
1000 Hz 181 6 0 149 00 0 004 

1000 Hz 66 2 0 071 -1150 0 057 
1000 Hz 39 7 0 059 -352 0 0 206 
1000 Hz 50 5 0 070 -59 9 0 071 
1000 Hz 352 0 0 206 00 -0 065 

100 Hz 75 0 059 -52 8 0 036 
100 Hz 25 1 0031 -7 7 0 127 

100 Hz 95 0054 -70 4 0 036 
100 Hz 25 8 0 028 -22 5 0041 

100 Hz 27 0 0 043 -72 0 0 048 
100 Hz 76 4 0 046 -24 6 0 052 
100 Hz 36 6 0044 -50 0 0 027 
100 Hz 95 0 0 047 00 -0 068 
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RSTCl (results calculated between 0 1 and 0 4) 
Right Shock Tower Acceleration (Ax) 
Right Shock Tower Acceleration (Ay) 
Right Shock Tower Acceleration (AZ) 
Right Shock Tower Resultant Acceleration (Ar) 
LAPCl (resuMs calculated between -0 7 and 0 4) 
Left A-Pillar Top Hinge Acceleration (Ax) 
TOEPCl (results calculated between -0 1 and 4) 
Dnver Side Toe Pan Acceleration (Ax) 
Dnver Side Toe Pan Acceleration (Ay) 
Dnver Side Toe Pan Acceleration (AZ) 
Dnver Side Toe Pan Resultant Acceleration (Ar) 
BPC7 (resulfs calculated between -0 I and 0 4) 
Brake Pedal Acceleration (Ax) 
Brake Pedal Acceleration (Ay) 
Brake Pedal Acceleration (AZ) 
Brake Pedal Resultant Acceleration (Ar) 
LRCC1 (resutts calculated between -0 7 and 0 4) 
Left Rear Compartment Acceleration (Ax) 
CRCC1 (resu/ts calculated between -0 1 and 0 4) 
Center Rear Compartment Acceleration (Ax) 
Center Rear Compartment Acceleration (AZ) 
RRCCl (results calculated between -0 1 and 0 4) 
Right Rear Compartment Acceleration (Ax) 
Right Rear Compartment Acceleration (Ay) 
YAW (results calculated between -0 7 and 0 4) 
Vehicle Yaw Rate 

2001 Ford F-l 50 
JENGTI (results calculated between 0 7 and 0 4) 
Top of Engine Acceleration (Ax) 
Top of Engine Acceleration (Ay) 
t3ENGTl (results calculated between -0 I and 0 4) 
Bottom of Engine Acceleration (Ay) 
Bottom of Engine Acceleration (Ax) 
CRCT7 (results calculated between 0 1 and 0 4) 
Center Rear Compartment Acceleration (Ax) 
Center Rear Compartment Acceleratlon(Ay) 
Center Rear Compartment Acceleration (AZ) 
Center Rear Compartment Resultant Acceleration (Ar) 
CRCZJf (results calculated between -0 7 and 0 4) 
Center Rear Compartment Acceleration (Ax) - Secondary 

.Elki 

100 Hz 
100 Hz 
100 Hz 
100 Hz 

100 Hz 

100 Hz 
100 Hz 
100 Hz 
100 Hz 

100 Hz 
100 Hz 
100 Hz 
100 Hz 

100 Hz 

100 Hz 
100 Hz 

100 Hz 
100 Hz 

300 Hz 

100 Hz 
100 Hz 

100 Hz 
100 Hz 

100 Hz 
100 Hz 
100 Hz 
100 Hz 

100 Hz 

65 0 038 -445 0 045 
43 6 0 039 -a a 0 120 
14 7 0 048 -136 0 066 
44 9 0 045 00 -0 019 

37 0 0 082 -72 4 0 055 

66 1 0 045 -120 9 0 049 
73 9 0 041 -20 6 0 046 
41 4 0 045 -1222 0 0 302 1 

1222 0 0 302 00 -0 078 1 

52 2 0 050 -108 4 0 039 
171 4 0 062 -108 1 0 053 
95 3 0 050 -33 7 0061 
173 9 0 062 00 -0 020 

I8 0 321 -20 3 0 052 

13 0 249 -27 0 0 055 
95 0 041 -11 4 0 059 

09 0 246 -26 2 0 053 
138 0 049 -0 5 0 163 

I378 0 053 -68 1 0 045 

28 0 202 
31 9 0 053 

0 051 
0 069 

49 7 
I7 4 

0 047 
0 083 

I2 0 370 
94 0 082 
52 0 167 

27 3 0 088 

-33 1 
-30 7 

-1141 9 
-40 1 

-19 8 
-7 7 

-199 
02 

-22 3 

0055 1 
0 067 

0 053 
0 105 
0 087 
0 329 

69 0 087 0061 

l Comments 

1 - See Data Acquisition Explanations p 2-3 

Notes for electronic files: 

- File root names are listed above (a g H3CHEST,HJCHSDFL) all have extension FEU (formatted engrg unlts) 
unless otherwise noted 

- Files with extenston PRE indicate Pre-Thortest Software Processing 
- Each file has time (seconds) In the first column followed by the data llsted above In the order listed (excluding HIC, CIC NIJ) 
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Section 4 0 

Camera, Occupant, and Vehicle Measurements 

- 
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Vehicle Target Locations - 2001 Dodge Neon 

- 

I 
530 

-I--.---- 
555 -t 

590 

t I 

Notes 
All dlmenslons 111 mllhmeters 
fight side targets positioned syrnrnetrlcally to left side 
At unpact, center rearmost point of 200 1 Dodge Neon IS 2 18 mm left of the crash rail centerlme (positive y duectlon 

on Camera Set-Up Record) 
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Vehicle Target Locations - 2001 Ford F-150 

Notes 
All dlmenslons 111 m&meters 
Fight side targets powoned symmetrically to left side 
At impact, center rearmost pomt of 200 1 Ford F- 150 1s directly over the crash rail centerlme 
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Exponent- OCCUPANT INTERIOR CLEARANCE SUMMARY 
Fatlwre Analysts Associates 

PRO’ECTN* PH06608 ‘PROJECTNAME VOLPE CRASH TESTING TASK ORDER I TESTDATE 9/14/01 -____- - _-~ -___ -- 

VEHKLEYEAR 'VEHICLEMODEL 
- 2001 VEHICLEMAKE DODGE NEON -- -__ _ --__ 

VEHlCLEBODYSP(LE 4-DOOR-SEDAN VEHICLECOLOR BLUE ~--_- - 

VEHICLE IDENTIFICATION NUMBER 1 B3ES46C7IDI I2928 

FORE I AFT CLEARANCE MEASUREMENTS 1 VEHICLE MEASUREMENTS 

I __-___ 

CD = CHESTTODASH 
__--__ - 

CS = STEERINGWHEELTOCHEST 

PASSENGERDUMMY 

-___-- -____ ---i---v---- 
SCA = STEERINGCOLUMNANGLE 24 0 deg 

HZ=HEADTOROOF 

HH = HEADTOHEADER 
~ ---__---- --- 

HW = HEADTOWlNDSHlELD 
__ -- ___---__-- 

NR = NOSETORIM I ; 352 mm I N/A -__- - --- --~- -_ 
NA = NOSETORIMANGLE I 

--__-___-- --A N/A 

HA = HEADANGLE 
-___ 

KDL = LEFTKNEETODASH 

0 0 dcg 
w4 

KDR = RlGHTKNEETODASH 

KDA = KNEE(outboard)TO DASH ANGLE 

PA = PELVISANGLE 

TA = TIBIA ANGLE 

SH = STRlKERTOHpt 
-- - --__-_----- __--____~_ _ 

SHA = STRIKERTOHpt ANGLE (nttmr, 
-__~ I_-- -___ - 

SK = STRJKERTOKNEE I 628 n-m 630 mm --~ ---- -- -+ ,_____~ - 
SKA = STRlKERTOKNEEANGLE(.mhm) 20% 10% X-Z SECTION I ____ __-- - --- ---- --- _ - ~-- 

ST = STRIKERTOHEAD 
i-----i-- -- -- 540 mm 574 mm I 

--_I __- 
STA = STRlKERTOHEADANGLE(vrthonz) 

---___-_ -___ 

HptX = Hpt X (tosea,mom( bolt) 

HptZ = Hpt Z(touatwnttca) I 777 mfn I 279 mm - 
I I --- / 7-v 

LATERAL CLEARANCE MEASUREMENTS 
1 DRIVERDUMMY PASSENGERDUMMY 

-___- - I 

I 97 mm 

-L 
195d 193 mm KK - 

--1-- -- -- HO 

198mm' 200 mm __- -------p 

AD = ARMTOCOOR 
---__ _ -__ 

HD = HptTOCOOR 

HR = HEADTOSIDEHEADER 
_-_--I_ 

HS = HEADTOSIDEWTNCOW 

KK = KNEETOKNEE(OUTERFLANGES) 
SHY I __- --- 

SHY = STRlKERTOHpt (Y) 

COMMENTS 

--- 

I 210 mm 215 “m, Y-Z SECTION ’ 

DRIVER HIII-50TH PERCENTILE / PASSENGER THOR --1 -__ --~- - _ --__----__- __-- 
*FEMUR ANGLE I6 0” FORMCOMPLFlEDBY BN CHECKEDBY MK 
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Exponent OCCUPANT INTERIOR CLEARANCE SUMMARY 
Fadure Analysis Associates 

PROJECT NO 

I PH06608 PROJECTN*ME VOLPE CRASH TESTING TASK ORDER 1 TEST DATE 9/l 4/01 ___~ 
VEHICLE YEAR 2001 JE”‘CLE MAKE FORD ‘VEHICLE MODEL 

! F-l 50 _--- - 
VEHICLE BODY STYLE 2-DOOR PICKUP VEHICLE COLOR WHITE i 

VEHICLE IDENTIFICATION NUMBER 1 FTRFI 7W71 NA65535 

FORE I AFT CLEARANCE MEASUREMENTS VEHICLE MEASUREMENTS 
DRlMR DVMMY PASSENGER DUMMY DRIVER PASSENGER 

CD = CHEST TO DASH 572 mm N/A ~11 SA = SEAT BACK ANGLE 25 0 deg N/A deg 

CS = STEERING WHEEL TO CHEST 
I 

295 mm ; N/A SCA = STEERING COLUMN ANGLE I 20 0 dq 
- !  -~ 

HZ = HEAD TO ROOF 212 mm ; 70 0 dq 
-__ ___- 

N/A-h SWA = STEERINGWHEELANGLE 

1 _- 

HH = HEAD TO HEADER WA = WtNDSHlELD ANGLE 34 0 deg 
---- -- 

HW = HEAD TO WINDSHIELD c 

NR = NOSE TO RIM 
SW4 

.-~ -- + --___- 
NA = NOSE TO RIM ANGLE 

HA = HEAD ANGLE 

KDL = LEFT KNEE TO DASH 
______ 

KDR = RIGHT KNEE TO DASH 

KDA = KNEE (outboard) TO DASH ANGLE I 28 0 deg N/A deg ! 

PA = PELVIS ANGLE (FEMUR) 
---- 

10 0 deg / N/A deg .--__ 
TA = TIBIA ANGLE I N/A kg 

------ 
SH = STRIKER TO Hpt 

I NR* mm 1 N/A mm 

SHA = STRIKER TO Hpt ANGLE (*rt haor ) NR’ deg / N/A kg 

SK = STRIKER TO KNEE ~ --__ +- HP(X 4 
SK.4 = STRIKER TO KNEE ANGLE (*rt hoor) X-Z SECTION 

--___ 
ST = STRIKER TO HEAD 

c 
--- 

STA = STRJKER TO HEAD ANGLE (*I( honz) 

HptX = Hpt X (to scat MWI bdt) 

HptZ = Hpt Z (to K~I man, tdt) 

LATERAL CLEARANCE MEASUREMENTS 
1 DRIVER DUMMY / PASSENGERDUMMY 

I 
I 127 mm N/A “,r,, --- 

HD = Hpt TO DOOR NR* mm N/A r”rn __~-- ~-__- 
HR = HEAD TO SIDE HEADER 226 mm / N/A rn”, ------ 
HS = HEAD TO SIDE WlNDOW N/A mm 1 N/A m .~-- - - -L--_ 

269 mm N/A n-m 

SHY = STRIKER TO Hpt (Y) I NR’ mm / N/A mm 

KK 
HD 

k-d- SHY 
Y-Z SECTION 

COMMENTS 

*H-PT MEASUREMENTS NOT POSSIBLE ON HII-50TH PERCENTILE ___-- -~ -__ -- _-----___-- 
FORM COMPLETED BY CCR CHECKED BY MK 
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Exponent‘ 
VEHICLE TRANSDUCER LOCATION RECORD 

PROJECT NO PH06608 
VEHICLE YEAR. 2001 -____- 
VEHICLE IDENTIFICATION NUMBER 

'PROtECTNAME VOLPE CRASH TESTING TASK ORDER 1 TESTDATE 9/14/01 
I 
IVEHICLE MAKE DODGE 'VEHICLE MODEL NEON -___--- - 
1 B3ES46& D112928 

NOTE Z-DIMENSION MEASURED POSITIVE UP FROM GROUND 

WANSDUCER LOCATION 

TRANSDUCER LOCATION 

DEKRlPTlON 
___ - 

1 / 292 l 281 -11 

, 
Center Rear Compart 

I I 
1~----L-A- -- 

’ ‘h,Az 
-1 

1694 / 1694 I 0 / -6 j -6 1 0 , 335 1 335 , 0 
-- 

TRight Rear Compart - 
' _A__- 

/ ) - - ---- 

/ 1659 / 1687 28 / 596 
I 

L 

’ ‘Ax, Ay 
588 -8 ( 301 ( 300 ( -1 

_ -----__ 4 - __--r- -___-- - --. 

Kl 
--t--- 

I _+------- 1 
/ I 

- i--- --__ ----- _ -7 --_&__- --- _ _ __-___- ---- __ -~- 

L ~ 

I ' 
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Exponenr 
Farlure Analysrs Associates 

VEHICLE TRANSDUCER LOCATION RECORD 

PROIECTNO PH06608 PROJECTNAME VOLPE CRASH TESTING TASK ORDER 1 'TEST DATE 9/14/01 
VEHICLEYEAR - 2001 IVEHICLE MAKE FORD VEHICLE MODEL 

~___--- I- 
F-l 50 __~ -- -__- 

VEHICLE IDENTIFICATION NUMBER 1 FTRFl7W71 NA65535 

NOTE Z-DIMENSION MEASURED POSITIVE UP FROM GROUND 

rRANSDUCER LOCATION 

D /Center Rear Compart 
Jix (redundant) 

-- 
I 

E 
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Vehicle Frontal Crush and Intrusion Measure Pomt Locations 

point 5 -- --- 

point 4 -- --- 

_---- 

point 3 -- 

pomt 2 -- 

i --- 

--- 

7 right aide 

t 

longitudinal centerline -- ------ 

\ left aide 

front of hood---- 

center of grlll--- 

top of rront---- 
bumper 

- bottom of front. 
bumper 

--w 

Frontal Crush Proflle Measurement Locations 

left side i ritht aide 

upper instrument 
panel polntr 

+ L 
L 

tT 
toe pan pointa 1 

;; 
iilh 4 

i 

Intrusion Measurement Locatlons 
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Exponent- 
Failure Analps Assoctates 

VEHICLE FRONTAL CRUSH PROFILE 
(page I of 2) 

PfullEcrNa PH06608 
VEHKLEYEAR 2001 
VEHICLEIDENTIFKATKWNUMB~R 

PROJECTNAME VOLPE CRASH TESTING TASK ORDER 1 !TEST DATE g/l 4/o 1 

'ViHKLEMAKE DODGE 
-~~-__ 

VEHICLE MODEL NEON 

1 B3&46C71 D112928 
__-- - __-_ 

REFERENCE COMMENTS 

NOTE POSITIVE X-AXIS MEASUREMENTS ARE FORWARD OF THE REAR BUMPER CENTER POSITIVE __- 
Y-AXIS MEASUREMENTS ARE RIGHT OF THE PRE-TEST VEHICLE CENTERLINE POSITIVE Z-AXIS (HEIGHTI 

MEASUREMENTS ARE UP FROM THE GROUND -__- 

INM - NOT MEASURED DUE TO DAMAGE ~7 

PRE-TEST PROFILE MEASUREMENTS 
VEHICLE LEFT(mm) VEHICLERIGHT 

_-- 

k%%ikF FRONTBUMPER 

TOP OF FRONT BUMPER 

CENTER OF GRILL 

FRONT OF HOOD 

POST-TEST PROFILE MEASUREMENTS 
VEHICLE RIGHT (mm) 

BOTTOM OF 

TOP OF FRONT BUMPER 

ZENTER OF GRILL 

NM ; - NM NM / NM ’ 

-RONT OF HOOD xl 3822 iL_ -~,- 3947 ) 4021 3913 

YI_ F-- 
Zl 1107 
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Exponent 
Farlure Analysis Assoctates VEHICLE FRONTAL CRUSH PROFILE 

(page 2 of 2) 

PROJECTNO PH06608 PROJECTNAME VOLPE CRASH TESTING TASK ORDER 1 'TESTDATE 9/14/01 
VEHICLEYEAR 2001 VEHICLEMAKE DODGE IVEHtCLEMODEL NEON 
VEHICLE IDENTIFICATION NUMBER 1 B3ES46C71 D112928 

MEASUREMENT CHANGE 

TOP OF FRONT BUMPER 

64 / 76 

CENTER OF GRILL 

FRONT OF HOOD 

COMMENTS 

NM - NOT MEASURED DUE TO DAMAGE I_-__ --- __- 

I- -~- 
-- -- ~- __--_ ____~ -- 

FORMCOMPLETEDBY JS /CHECKEDBY MK 
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Exponent” 
Farlute Analysis Assonates 

VEHICLE FRONTAL CRUSH PROFILE 
(page 1 of 2) 

VEHICLE IDENTIFICATION NUMBER 

VOLPE CRASH TESTING TASK ORDER 1 g/14/01 

I 

1 REFERENCE COMMENTS I 
NOTE POSITIVE X-AXIS MEASUREMENTS ARE FORWARD OF THE REAR BUMPER CENTER POSITIVE -- 
Y-AXIS MEASUREMENTS ARE RIGHT OF THE PRE-TEST VEHICLE CENTERLINE POSITIVE Z-AXIS (HEIGHT) 

MEASUREMENTS ARE UP FROM THE GROUND - 

M - NOT MEASURED DUE TO DAMAGE 

PRE-TEST PROFILE MEASUREMENTS 

TOP OF FRONT BUMPER 

ZENTER OF GRILL 

___-__ 

-RONT OF HOOD 

POST-TEST PROFILE MEASUREMENTS 
VEHICLELEFT VEHICLE RlCHT(mm) 

/ - ___-__-_-- ~-- ----. 

PT 1 PT 2 PT 3 PT 4 PT 5 !  PT 6 
- -- 

iiOlTOM OF FRONT BUMPER x 4358 4457 4653 4839 5254 -__ 
y I -918 -628 -398 -172 338 

Tpr--+ : ! 573 591 606 624 -1 608-- 

TOP OF FRONT BUMPER X 4364 4488 4632 4813 , 5043 5223 

- Yl -941 -647 -383 -158 83 1 355 , 

4 611 / 665 676 1 687 I 714 ( 715 

CENTER OF GRILL xi 4454 I 4509 j 4694 / 4888 ! 5028 i 4925 

FRONT OF HOOD 

1036 1077 
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Exponentm 
Failure Analyw Assocrates 

VEHICLE FRONTAL CRUSH PROFILE 

(page 2 of 2) 

VOLPE CRASH TESTING TASK ORDER 1 jTESTDATE g/l 4/01 
-- 

VEHICLE MODEL F-150 

VEHICLE IDENTIFIC4TlON NUMBER 1 FTRFI 7Wl NA65535 

IMEASUREMENT CHANGE 

BOTTOM OF FRONT BUMPER 

TOP OF FRONT BUMPER Xl -669 -672 -578 -399 -120 1 179 ------- 
j Y -187 

- .-- 
-228 -315 -380 -t-474- - 

-i--- - z/ -8 47 55 63 v  88 

CENTER OF GRILL x I 
--I,::- -I- -‘K:~- -++-/.-.z- ;!L-- 

Y 

Z 

FRONT OF HOOD X -275 1 -253 -202 -128 -23 -__- 
Y -214 t 

1 

-247 1 -265 I -274 

-56 4 

-241 -205 

Z 166 / 56 1 26 : 24 42 62 

GUMMtNTS 

NM - NOT MEASURED DUE TO DAMAGE - - ------ __-_ 

~- 

- - ---- -~-_- 
IFORM COMPLETEDBY .j,c /CHECKEDBY MK 
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Ecponenr 
Farlure Analysts Assoctates 

VEHICLE INTRUSION MEASUREMENTS 
(page 1 of 2) 

VOLPE CRASH TESTING TASK ORDER 1 
VEHICLE YEAR 

VEHICLE IDENTIFICATION NUMBER 1 B3ES46C71 D112928 

REFERENCE COMMENTS 

NOTE POSITIVE X-AXIS MEASUREMENTS ARE FORWARD OF THE REAR BUMPER CENTER POSITIVE 

Y-AXIS MEASUREMENTS ARE RIGHT OF THE PRE-TEST VEHICLE CENTERLINE POSITIVE Z-AXIS (HEIGHT) 

MEASUREMENTS ARE UP FROM THE GROUND --- --- 

I- 
--- 

NM - NOT MEASURED DUE TO DAMAGE I 

ITOE PAN - LEFT SIDE (mm) 

t 
-- 

PRE-TEST 

POST-TEST X 2999 2977 ’ 3026 --- -520- : I 3003 NM 
------- c --~__- 

Y 1 -451 -390 -274 NM 

-Z 
--- 

283 298 343 t 
--___ 

--- 
-1-p --- - 

/ 343 I NM 

DIFFERENCE 
-- __-- --- 

MEASUREMENT COMMENTS 
- 

TOE PAN - RIGHT SIDE (mm) 

PRE-TEST X 

Y 

Z 

POST-TEST Xl 

PT 1 

3173 

550 

256 

3178 

P-r2 

3217 

491 

282 

3220 

I PT 3 

/ 3258 

-___- 419 

309 , 307 304 

/ 3259 1 3252 3221 

DIFFERENCE xl 5 I 3 1 / -3 j -32 

-24 -22 1 -5 
I I 8 10 I 36 

MEASUREMENT COMMENTS 
___ -- -- 

- 

4-14 091401 



Exponent- 
Farlure Analysis Associates 

VEHICLE INTRUSION MEASUREMENTS 

(page 2 of 2) 

PROJECT NO PH06608 
VEHICLE YEAR 2001 
VEHICLE IDENTlFlCATbON NUMBER 

PROJECT NAME VOLPE CRASH TESTING TASK ORDER 1 ‘TEST DATE 9/14/01 
-- 

VEHKLE MAKE DODGE VEHICLE MODEL NEON 

1 B3ES46C71 D112928 

UPPER INSTRUMENT PANEL MEASUREMENTS (mm) 
1 pI , .;SlDE 1 pT 3 “I”“; SIDE 

PTZ PT 4 

PRE-TEST x i 2775 j 2763 2774 2765 

-553 -161 499 
I 

198 

-688 
I 

703 696 ; 700 

POST-TEST 

DIFFERENCE 

2 ’ -49 -45 I -30 -20 

QASUREMENT COMMENTS 
____-______ 

JOTE MEASUREMENT TAKEN ON UPPER IP WERE DUMMY 5 KNEES CONTACT DASH 

MISCELLANEOUS MEASUREMENTS (mm) 

PRE-TEST 

POST-TEST 

2 418 -148 191 

DIFFERENCE X -263 I 278 171 
----__-- 

Y 34 i -96 -43 

-2 31 -7 -24 

MEASUREMENT COMMENTS 

I * DRIVER SIDE I 

IC~MMENTS I --___-- ___- ___~___~ ~~ -~ 
/FORM COMPLETED BY JS ICHECKED BY MK 

4-15 091401 



Exponent- 
Failure Analysts Ammates 

VEHICLE INTRUSION MEASUREMENTS 
(page 1 of 2) 

VOLPE CRASH TESTING TASK ORDER 1 

IREFERENCE COMMENTS I 

NOTE POSITIVE X-AXIS MEASUREMENTS ARE FORWARD OF THE REAR BUMPER CENTER POSITIVE -- 
Y-AXIS MEASUREMENTS ARE RIGHT OF THE PFiE-TEST VEHICLE CENTERLINE POSITIVE Z-AXIS (HEIGHT) 

MEASUREMENTS ARE UP FROM THE GROUND 

[NM - NOT MEASURED DUE To DAMAGE I 

TOE PAN - LEFT SIDE (mm) 

L 
‘PRE-TEST 

POST-TEST 

DIFFERENCE 

MEASUREMENT COMMENTS 
--- 

1 

TOE PAN - RIGHT SIDE (mm) 

---___ 
PRE-TEST 

POST-TEST 

I ! -- 

Z/ 545 553 536 550 1 551 

DIFFERENCE X’ 7 2 -6 / -22 -30 

- - Yl -68 / -71 -70 1 -65 

t 

-64 

I 

I -__ I C-B--- 
21 -32 ! -36 / -39 j -25 --r---r1 

I MEASUREMENT COMMENTS 
___-__ - 

- 

4-16 091401 



Exponent- 
Fatlure Analysis Assocrates 

VEHICLE INTRUSION MEASUREMENTS 

(page 2 of 2) 

PROJECTNO PH06608 PROIECTNAME VOLPE CRASH TESTING TASK ORDER 1 TESTDATE 9/l 4/01 
- -- 

VEHICLEYEAR 2001 VEHICLE MAKE FORD ~VEHICLEMODEL F-l 50 
VEHICLE IDENTIFICATION NUMBER 1 FTRFI 7W71 NA65535 

UPPER INSTRUMENT PANEL MEASUREMENTS (mm) 
LEFTSIDE RIGHT SIDE 

PT 1 PT 2 PT 3 PT 4 
---A PRE-TEST “I 3363 3371 NM -NM I 

_y ; -613 -280 NM NM 

21 1102 1104 NM NM 

POST-TEST 

m8; it EEL 

DIFFERENCE 

NOTE MWUREMENTTAKENON UPPERIPWHERE DUMMYSKNEESCONTACT DASH 

MISCELLANEOUS MEASUREMENTS (mm) 

I Bii4KE A PILLARHINGE TO DOORSTRIKER' 

PRE-TEST 
I PEDAL 

___- 
c 

TOP 

T-3653 , -ii76 

POST-TEST 

DIFFERENCE 

MEASUREMENTCOMMENTS 

* DRIVER SIDE 

COMMENTS 

~I__---~ -_I 

_-__-- 
$iiCOMPLETEDBY JS - 

___--- ~ 
(CHECKEDBY MK 

- 

4-17 091401 



Impacted Vehicle Measurement Points 

t-------'*";^ (Right/Left Side) 

Referexe 

To Edge of Door 
(Even Number For 
Right Side and 
Odd Number for 
Left Side) 

To Trailing Edge 
Behind Door 

* (Right/Left Side) 

-To Leedlng Edge 
In Front Of Door 
(Rlgfit/Left Side) 

‘< Rear Datum 
Re,Ference 
At Center 
Of Rear 
Bumper 

To Steering Column 
To Firewall (Rinht/Left Side) 

4-18 091401 



Impacted Vehcle Measurement Points, Cont’d. 

222-23 224-25 

x28 + ' 

r 
/)" 

1 i 

1 
I- 

-- 

4-19 091401 



Exponent” 
Fadure Analysis Assoctates 

IMPACTED VEHICLE MEASUREMENTS 

PROJECTNO PH06608 iPROIECTNAME VOLPE CRASH TESTING TASK ORDER 1 TEST DATE 9/14/01 
- 

VEHICLEYEAR 2001 VEHICLEMAKE DODGE 'VEHICLEMODEL NEON - 
VEHICLE IDENTIFICATION NUMBER 1 B3ES46C71 D112928 
REFERENCEPOINTCOMMENTS POSITIVE Z-AXIS MEASUREMENTS ARE UP FROM GROUND I 

MEASUREMENTS 

MPEOf MEASUREMEN 

/ 
I PRE IMPACT 

I 

POST IMPACT DIFFERENCE 

(mm) (mm) (mm) 
---L- ~ A-- 

; X2 Xl TOTALLENGTHOFVEHICLEATCENTERLINE REARSJRFACEOFVEHICLETOENGINEATCENTERLINE 4409 3628 I 4195 3437 -- -214 -191 - ----- 

x3 REARSURFACEOFVEHICLETOFIREWALL 3462 ’ 

X4 :f;EARSU~~CE~FVEHlCLETOLEADlNGEDGEOFRlGHTDOOR 

- - - 

------ 3099 

3372 -iI -90 

3123 24 
-- --~~- 

x5 3100 2788 / -312 -__ 
X6 REARSURFACEOFVEHlCLETOLOWERLEADlNGEffiEOFRlGHTDOOR 

- -: 

3098 3112 14 1 -- 
X7 REARSURFACEOFVEHlCLETOLGWERLEADlNGEDGEOFLEFTOOOR 3095 2929 1 -166 -- -~- - 

-- -__- X8 IREARSURFACEOFVEH~CLETOUPPERTRAILINGE~~~EOF RIGHTDCQR 2004 2037 1 33 

--/- 
x26 ,FlREWALLTOENWNEORTRANSAxLE 

--i 
227 ~VERTICALDIMENSIONFROM DOORSlLLTOCENTERLlNEOFSTEERlNGCOLLJMN 

-L--- 

X28 WHEELBASEOFVEHICLE' 
-- 

Y29 WlDTHOFVEHlCLEATMAXlMUMWlDTHPOlNT 

- 

__-- -- _--_ 
- 

_- _-- 
X30 REARSURFACEOFVEHICLETOENGINETARGET 3802 3664 -138 

-__ 

x31 ~REARSURFACEOFVEHICLETOCOMPARTMENTTA~~~ET~ 2923 2817 ---t-- __ -- - / i -106 

X32 REARWRFACEOFVEHICLETOBUMPERTARGET I 4263 4064 

--- t- 
-__ 

-_- 

j 

X33 ~REARWRFACEOFVEHICLETOFRAMECROSSMEMBER --jr- 3431 1 3342 1 -89 

COMMENTS 

* LEFT SIDE _ - ~----- - 

NM - NOT MEASURED DUE TO DAMAGE FORMCOMPLETED BY JS CHECKEDBY MK 

REARSUP.IACEOFVEHlCLETOUPPERTRAlLlNGEffiEOFLE~~R 
-------+-2+&+&L 

REARSURFACE OFVEHICLE TO LOWZRTRAlLlNG EDGE OF RK;HT DOOR 
__- 

2014 1910 -104 -__- ~--__ 
Xl2 'REARSURFACEOFVEHlCLETOBOTTOMOF'A'POSTOF RIGHTSIDE 

t 

-__ ---- 

Xl3 REARSURFACEOFVEHlCLETOBOTTOMOF'A"POSTOFLEFTSlDE 
f- ~- 

Xl4 'REARSURFACEOFVEHICLETOFIREWALL RIGHTSIDE I 3317 i -----I -4 3313 
- - - - - - ( -  _ 

X15 ,REARSURFACEOFVEHlCLE>OFlREWALL-LEFTSIDE 
--- --- 

x16 /REARURFACEOFVEH~CLETO~TEERINGWHEELCENTER 

~~~ - t -- Y17 ,STEERlNGCOLUMNTO"A'poST 
-p+p---- 

218 kTEERlNGCOLUMNTOHEADLlNER 
-- 

xi9 ~REARSIJRFACEOFVEHICLETORIGHTSIDEOFFRONT BUMPER-- 
-- ~- 

X20 ~REARSURFACEOFVEHICLETOLEFTSIDEOF FRONTBUMPER 

X21 ~WIDTH~FENGINEBL~~K 
_- A--- -~ ~_- ___- - -  ,  

222 ~RIGHTFRONTSILLTOGROUNDPLANE I 145 / 151 / 6 

4-20 091401 



.- 

Exponent” 
IMPACTED VEHICLE MEASUREMENTS 

PROJECT NO VOLPE CRASH TESTING TASK ORDER 1 
rHwoK-- 

ITEST OATE 9/l 4/o 1 
VEHICLE YEAR VEHICLE MODEL 

I F-l 50 

VEHICLE lOENTlFlCATlON NUMBER 1 FTRF17W71 NA65535 -__ 
REFERENCEPOINTCOMMENTS POSITIVE Z-AXIS MEASUREMENTS ARE UP FROM GROUND 

MEASUREMENTS 

NO TYPEOFMEASUREMENT 

TOTALLENGTHOFVEHICLE ATCENTERLINE 

-____--- 

x3 REARSURFACEOFVEHICLETOFIREWALL 
-- ----_ -__- 

REARSURFACEDFVEHICLETOLEADlNGEDGEOFRIGHTDOOR 
-- 

X5 REARSURFACEOFVEHICLETOLEADINGEDGEOFLEFTDOOR 

X6 REARSURFACEOFVEHlCLETOLOWERLEADlNGEffiEOFRlGHTD&~ 
___ - 

REARSURFACEOFVEHlCLETOLOWERLEADlNGEffiEOFLEFTDOOR 

REARSURFACEOFVEHlCLETOUPPERTRAlLlNG EDGEOFRIGHTDCOR 

REARSURFACEOFVEHICLETOUPPERTRAILINGEDGEOF LEFTDOOR 

REARSURFACEOFVEHlCLETOLOWERTRAlLlNG EDGEOFLEFTDOOR 

- 

- 

- 

X26 FIREWALLTOENGINEORTRANSAXLE 

-100 j -77 ) 23 - --__ 
3025 -; 2558 / -467 

_____ 
X30 REARSURFACEOFVEHICLETOENGINETARGET 
___~_ 

X31 REARSURFACE OFVEHICLETOCOMPARTMENTTARGET' 

COMMENTS 

l LEFT SIDE -__-- - -~ - __- 
NM - NOT MEASURED DUE TO DAMAGE 'FORMCOMPLETEDBY JS 1CHECKEDBY MK 
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Appendix A 

Photographs 
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Atmendix B 

Data Plots 

B-l 091401 
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