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Section 1.0 
 

Purpose and Test Procedure 
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Purpose 
 

 This test was conducted for National Highway Traffic Safety Administration (NHTSA) and 

Vehicle Research and Test Center (VRTC) by Transportation Research Center Inc. (TRC Inc).  

The purpose of this test was to determine the vehicle and occupant response of the subject 

vehicle, a 2002 Ford Explorer MPV in the 35 mph frontal impact mode. 



 

 1-3 040401-1 

Test Procedure 

 

 This test was conducted per VRTC instructions.  Data was obtained relative to FMVSS 208, 

“Occupant Crash Protection”. 

 

 The test vehicle was instrumented with nine (9) accelerometers to measure longitudinal axis 

accelerations; two (2) accelerometers to measure lateral axis accelerations; two (2) 

accelerometers to measure vertical axis accelerations and two (2) airbag event data channels.  

The vehicle's specified impact velocity range was 55.5 to 57.1 km/h.  The vehicle impacted a 

flat frontal barrier equipped with one hundred thirty-four (134) load cells. 

 

 The test vehicle contained one (1) Part 572E adult male, and one (1) Part 572O adult female 

anthropomorphic test devices (dummies).  The dummies were positioned in the left front and 

right front outboard designated seating positions according to the dummy placement procedure 

specified in NHTSA Laboratory Test Procedure TP-208-12. 

 

 The driver and right front passenger dummies were instrumented with head and chest 

accelerometers to measure longitudinal, lateral, and vertical accelerations; upper neck load cells 

to measure forces and moments; a chest displacement potentiometer to measure chest 

deflection; left and right femur load cells to measure axial forces, lumbar load cells to measure 

forces and moments, knee potentiometers to measure displacements and upper and lower tibia 

load cells to measure forces and moments. 

 

 The 207 data channels were digitally sampled and recorded at 12,500 samples per second 

and processed per the NHTSA Laboratory Test Procedure.  

 

 The crash event was recorded by one (1) real-time panning motion picture camera and nine 

(9) high-speed digital motion picture cameras operating at 1000 frames per second. 

 

 The vehicle and occupant data are summarized in Section 2.0.  The vehicle, occupant, and 

camera measurements are presented in Section 3.0.  Appendix A contains the still 

photographic prints.  Appendix B contains the dummy and vehicle data plots.  Appendix C 
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contains the dummy certification data.  Appendix D contains miscellaneous test information. 

Appendix E contains an INSIA report that was the basis for the Structural Measurements 

presented in Table 9 of this report. 
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Section 2.0 
 

 Impact Test Summary 
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Test Results Summary 
 

 This 35 mph frontal load cell barrier impact test was conducted by TRC Inc. on April 1, 

2004. 

 

 The test vehicle, a 2002 Ford Explorer MPV, was equipped with an 8-cylinder engine, 

automatic transmission, power steering, and power brakes.  The vehicle's test weight was 

2263.3 kg.  The vehicle’s fuel system contained 79.1 liters of stoddard for the test.  The 

vehicle's impact speed was 56.3 km/h.  The vehicle's maximum static crush was 558 mm. 

  

 The driver’s 36 ms Head Injury Criteria (HIC) was 801.  The driver’s 15 ms Head Injury 

Criteria (HIC) was 430.  The driver’s chest maximum resultant acceleration with three (3) 

milliseconds minimum duration was 54.4 g.  The driver’s maximum chest deflection was 

33 mm.  The driver’s left and right femur maximum axial compression forces were 6500 N and 

6085 N, respectively.  The driver’s neck injury criteria (NIJ) were: tension-extension 0.51, 

tension-flexion 0.35, compression-extension 0.45 and compression-flexion 0.24. 

 

 The right front passenger’s 36 ms HIC was 428.  The right front passenger’s 15 ms HIC was 

260.  The right front passenger's chest maximum resultant acceleration with three (3) 

milliseconds minimum duration was 53.6 g.  The right front passenger's maximum chest 

deflection was 28 mm.  The right front passenger's left and right femur maximum axial 

compression forces were 2290 N and 2187 N, respectively.  The right front passenger’s NIJ 

were: tension-extension 0.35, tension-flexion 0.32, compression-extension 0.43 and 

compression-flexion 0.25.  
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Data Acquisition Explanations 

 

 There were no anomalies to report for this test. 
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Table 1  Crash Test Summary 

 

Test type: Frontal load cell barrier 

Test date: 04/01/04 

Test time: 11:22 

Ambient temperature: 21° C 

Vehicle: 2002 Ford Explorer MPV 

Vehicle test weight: 2263.3 kg 

Impact angle:1 0° 

Impact velocity:2 Primary = 56.3 km/h 
 Secondary = 56.3 km/h 

Maximum static crush: 558 mm 

 

Dummies: Driver #169 Passenger #416 

Type: Hybrid III 50th Hybrid III 5th   

Location: Left front Right front  

Restraint: Airbag, 3-pt. seat belt Airbag, 3-pt. seat belt  

Number of data channels:   

 

Number of cameras: 

 High-speed digital 9 

 Real-time 1 

 
 
 
 
 
 
 
 
 
 

 

 

1 With respect to tow track centerline. 
2 Speed trap measurement (± .08 km/h accuracy) 
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Table 2  Test Vehicle Information 
 
Vehicle manufacturer: Ford Motor Company 

Make/model: Ford/Explorer 

VIN: 1FMZU73E52UA11093 

Model year: 2002 

Body style: MPV 

Color: Silver 

Engine data: 
 Type: V 
 Cylinders: 8 
 Displacement: 4 liters 
 
Transmission data:    4  Speed,      Manual,    X   Automatic, 
       FWD,      RWD,     X   4WD 
 
Date vehicle received: 03/30/2004 

Odometer reading: 70,974 

Dealer's name and address: Vehicle supplied by VRTC 
 
Accessories: 
Power steering Yes Automatic transmission Yes 
Power brakes Yes Automatic speed control Yes 
Power seats No Tilting steering wheel Yes 
Power windows Yes Telescoping steering wheel No 
Tinted glass Yes Air conditioning Yes 
Radio Yes Anti-skid brake Yes 
Clock Yes Rear window defroster Yes 
Other None 
 
Certification data from vehicle's label: 

Vehicle manufactured by: Ford Motor Company 
Date of manufacture: 2/2001 
VIN:   1FMZU73E52UA11093 
GVWR: 5200 lbs. (2503 kg) 
GAWR: Front: 2735 lbs.  (1240 kg) 
 Rear: 3000 lbs.  (1360 kg) 
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Table 2  Test Vehicle Information, continued 
 
Tires on vehicle (mfr., line, size): General, Ameri 550AS, P235/70R16 

Tire pressure with maximum  
capacity vehicle load: 
 Front: 300 kPa 
 Rear:  300 kPa 

Spare tire (mfr., line, size): General, Grabber ST, P235/70R16 

Type of seats: Front: Bucket 
 Rear: Split bench 

Type of front seat backs: Manual adjustable 

Maximum width: 1815 mm 

Wheelbase: 2880 mm 

 

Location of "Recommended Tire Pressure" label:   

The label was located on the left front door. 

 

Data from vehicle's "Recommended Tire Pressure" label:  

Recommended tire size: P235/70R16 

Recommended cold  
tire pressure: Front: 30 psi (207 kPa) 
tire pressure: Rear: 35 psi (241 kPa) 

Seating capacity: Front: 2 
 Rear: 3 
 Total: 5 

Vehicle capacity weight: 492.5 kg 

 

Test vehicle attitude: 

Delivered attitude: LF 843 mm; RF 839 mm; LR 878 mm; RR 868 mm 

Fully loaded attitude LF 832 mm; RF 827 mm; LR 841 mm; RR 837 mm 

Pre-test attitude: LF 836 mm; RF 834 mm; LR 842 mm; RR 838 mm 

Post-test attitude: LF 842 mm; RF 841 mm; LR 843 mm; RR 843 mm 
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Table 2  Test Vehicle Information, continued 
 

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

Right front 534.0 kg Right rear 471.0 kg 

Left front 535.5 kg Left rear 470.0 kg 

Total front weight 1069.5 kg (53.2 % of total vehicle weight) 

Total rear weight 941.0 kg (46.8 % of total vehicle weight) 

Total delivered weight 2010.5 kg 

 

Calculation of test vehicle's target test weight: 

GVWR = Gross Vehicle Weight Rating = 2503 kg 

UDW = Unloaded Delivered Weight = 2010.5 kg 

VCW = Vehicle Capacity Weight = 492.5 kg 

DSC = Designated Seating Capacity = 5 

RCLW1 = Rated Cargo and Luggage Weight = 136.0 kg 

Target test weight = UDW + RCLW + (No. of Part 572E dummies X 76 kg + No. of Part  

   572O dummies X 53 kg) 

Target test weight = 2010.5 + 136.0 + (1) 76.0 + (1) 53.0 = 2271.5 kg 

 

Weight of test vehicle with required dummies and 127.8 kg of cargo weight: 

Right front 539.4 kg Right rear 557.2 kg 

Left front 585.2 kg Left rear 581.5 kg 

Total front weight 1124.6 kg (49.7% of total vehicle weight) 

Total rear weight 1138.7 kg (50.3% of total vehicle weight) 

Total test weight 2263.3 kg 

 

Weight of ballast secured in vehicle: 62.1 kg of steel plate in rear cargo   
  area on centerline 
 
Components removed to meet target test weight: None 

 
 
1 RCLW is the cargo and luggage weight calculated from the vehicle’s label information or 
 136 kg, whichever is less. 
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Figure 1  Impact Velocity Measurement System 

 
 
 
 
 
 
 
 

 
 
 
 

The final vane clears the final emitter/receiver pair 50 mm before impact. 
 
The vanes have 610 mm spacing. 
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Figure 2  Vehicle Crush 
 
 
 

 
 
 
 
Notes: L is pre-test length of contact surface. 
 C1 through C6 are spaced equally apart. 
 CL is vehicle centerline. 
 Measured with bumper fascia. 
 
Vehicle: 2002 Ford Explorer MPV  
 

 Pre-test Post-test Crush 
L 1142 mm   
C1 4752 mm 4279 mm 473 mm 
C2 4802 mm 4305 mm 497 mm 
C3 4803 mm 4313 mm 490 mm 
C4 4807 mm 4313 mm 494 mm 
C5 4803 mm 4315 mm 488 mm 
C6 4769 mm 4300 mm 469 mm 
CL 4812 mm 4315 mm 497 mm 
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Figure 2  Vehicle Crush, continued 
 
 
 

 
 
 
 
Notes: L is pre-test length of contact surface. 
 C1 through C6 are spaced equally apart. 
 CL is vehicle centerline. 
 Measured without bumper fascia. 
 
Vehicle: 2002 Ford Explorer MPV  
 

 Pre-test Post-test Crush1 

L 1142 mm   
C1 4724 mm 4207 mm 517 mm 
C2 4775 mm 4274 mm 501 mm 
C3 4783 mm 4263 mm 520 mm 
C4 4784 mm 4275 mm 509 mm 
C5 4780 mm 4304 mm 476 mm 
C6 4743 mm 4185 mm 558 mm 
CL 4791 mm 4270 mm 521 mm 

 
1 The difference for points C1-4, 6, measured without the bumper fascia, are included in the 
 NHTSA database submission as Damage Profile Distance 1-4, 6. 
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Figure 3  Vehicle Accelerometer Placement 
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Table 3  Vehicle Accelerometer Locations and Data Summary  
 
 

 
Accel.  

 
Coordinates 
(millimeters) 

Positive Direction 
 Max. Time 

Negative Direction 
 Max. Time 

No. Location X* Y* Z* (g) (ms) (g) (ms) 
1 Left Rear Seat 

Crossmember 
 

1827 
 

-585 
 

-529 
    

 Longitudinal X    2.2 91.6 -42.5 16.5
2 Right Rear Seat 

Crossmember 
 

1827 
 

585 
 

-535 
    

 Longitudinal X    10.7 10.2 -38.4 16.9
3 Top of Engine 4092 -205 -994     
 Longitudinal X    14.8 80.3 -89.3 35.1
4 Bottom of Engine 3842 50 -346     
 Longitudinal X    11.3 49.1 -89.0 36.1
5 Right Front Brake 

Caliper 
 

3924 
 

660 
 

-297 
    

 Longitudinal X    54.2 60.4 -83.1 24.1
6 Left Front Brake 

Caliper 
 

3924 
 

-660 
 

-294 
    

 Longitudinal X    28.2 99.8 -78.1 34.5
7 Instrument Panel 

Top Center 
 

3292 
 
0 

 
-1263

    

 Longitudinal X    48.6 68.6 -69.9 61.4
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Table 3  Vehicle Accelerometer Locations and Data Summary, continued  
 
 

 
Accel.  

 
Coordinates 
(millimeters) 

Positive Direction 
 Max. Time 

Negative Direction 
 Max. Time 

No. Location X* Y* Z* (g) (ms) (g) (ms) 
8 Vehicle Center of 

Gravity 
 

2845 
 
0 

 
-847 

    

 Longitudinal X    41.5 67.8 -55.2 49.0
 Lateral Y    21.1 60.7 -18.6 46.0
 Vertical  Z    39.7 63.3 -53.3 51.3
 Resultant    69.7 51.0   
9 Rear Deck 382 0 -741     
 Longitudinal X    2.5 149.4 -36.1 35.8
 Lateral Y    6.7 48.2 -5.6 81.8
 Vertical  Z    28.0 89.0 -21.1 37.8
 Resultant    39.6 37.4   

*Reference: X = Rear Bumper (+ Forward) 
 Y = Vehicle Centerline (+ To Right) 
 Z = Ground Level (+ Down) 
All measurements accurate to within ±3 mm. 
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Table 4  Post-Impact Data 
 
Visible dummy contact points: 

 Driver Right Front Passenger 

Head Airbag, roof, B-pillar Airbag, head restraint 

Chest Airbag Airbag 

Abdomen None None 

Left knee Knee bolster Glove box 

Right knee Knee bolster Glove box 

 

Door opening: 

 Left Right 

Front Difficult Difficult 

Rear Easy Easy 

 

Seat back failure: 

Left None 

Right None 

 

Seat track shift: 

Left None 

Right None 

 

Glazing damage: Windshield shattered 

 

Other notable impact effects: None 
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Table 5  Dummy Data Summary 
 
 

Maximum Acceleration1 

 Head Chest 

 X Y Z R X Y Z R 

Driver -65.9 g -20.5 g 35.1 g 68.4 g -54.7 g 7.6 g -21.0 g 56.8 g 

Passenger -51.6 g -14.2 g 32.2 g 53.6 g -70.4 g 16.7 g -22.6 g 71.4 g 

 

Maximum Femur Compressive Force 
 Left Femur Right Femur 

 Driver 6500 N 6085 N 

 Passenger 2290 N 2187 N 

 

Head Injury Criteria2 
36 millisecond 

 HIC Start Time t1 End Time t2 

 Driver 801  58.88 ms  94.88 ms 

 Passenger 428   45.52 ms 81.52 ms 

 

15 millisecond 

 HIC Start Time t1 End Time t2 

 Driver 430  73.04 ms 88.08 ms 

 Passenger 260  58.08 ms 73.12 ms 

 

Chest Maximum Resultant Acceleration3 

 Acceleration Start Time t1 End Time t2 

 Driver 54.4 g 70.35 ms 73.35 ms 

 Passenger 53.6 g 40.04 ms 43.04 ms 
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Table 5  Dummy Data Summary, continued 
 
 

Maximum Chest Deflection 

 Driver 33 mm 

 Passenger 28 mm 

 

Neck Injury Calculations (Nij)2 

 NTF NTE NCF NCE 

 Driver  0.35  0.51  0.24  0.45 

 Passenger  0.32  0.35  0.25  0.43 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1 See Report Sign Convention in Appendix D. 
2 As defined in FMVSS No. 208. 
3 Defined as equal to or exceeding 0.003 sec. duration. 
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Figure 5  Load Cell Barrier Instrumentation 
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Table 6  Load Cell Barrier Data Summary 
 
 
  

 
Positive Direction 

 Max. Time 
Negative Direction 
 Max. Time 

Location Column (N) (ms) (N) (ms) 
Load Cell Row 1  1 487 15.1 -699 11.4
 2 657 14.9 -1,742 81.1
 3 816 14.9 -830 10.9
 4 613 15.0 -1,426 10.8
 5 599 5.3 -1,654 10.8
 6 805 15.0 -1,799 10.8
 7 764 15.0 -1,955 11.0
 8 961 15.0 -1,719 11.1
 9 902 15.0 -1,732 11.1
 10 839 15.0 -1,580 11.1
 11 726 15.0 -1,392 11.0
 12 548 5.0 -1,038 11.0
 13 762 15.0 -524 10.9
 14 624 15.0 -336 58.2
 15 274 15.2 -1,265 79.9
 16 194 15.6 -137 11.6
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Table 6  Load Cell Barrier Data Summary, continued  
 
 
  

 
Positive Direction 

 Max. Time 
Negative Direction 
 Max. Time 

Location Column (N) (ms) (N) (ms) 
Load Cell Row 2  1 396 14.6 -577 11.1
 2 413 6.2 -1,364 36.6
 3 488 5.7 -1,069 10.7
 4 626 5.3 -1,413 10.6
 5 714 5.1 -1,467 10.6
 6 765 15.4 -1,508 10.6
 7 703 15.2 -1,609 10.7
 8 876 15.1 -1,369 10.8
 9 836 15.2 -1,324 10.9
 10 690 15.3 -1,226 10.9
 11 624 4.6 -1,186 10.7
 12 692 15.3 -1,013 10.5
 13 493 15.1 -614 10.5
 14 414 15.0 -859 79.0
 15 209 15.1 -767 39.9
 16 263 14.5 -77 18.6
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Table 6  Load Cell Barrier Data Summary, continued  
 
 
  

 
Positive Direction 

 Max. Time 
Negative Direction 
 Max. Time 

Location Column (N) (ms) (N) (ms) 
Load Cell Row 3  1 322 6.3 -602 10.8
 2 453 6.0 -682 10.6
 3 506 5.6 -1,002 10.5
 4 207 2.6 -1,509 7.2
 5 2,521 1.9 -118,950 10.0
 6 1,640 1.3 -96,628 10.1
 7 525 -1.5 -14,617 4.8
 8 400 -2.6 -10,246 3.8
 9 297 -2.7 -8,216 3.5
 10 441 -1.5 -13,136 5.0
 11 792 0.6 -61,004 10.2
 12 3,203 2.1 -158,387 10.2
 13 307 1.5 -4,993 6.9
 14 264 4.6 -366 10.4
 15 206 14.6 -450 25.7
 16 89 14.2 -133 18.5
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Table 6  Load Cell Barrier Data Summary, continued  
 
 
  

 
Positive Direction 

 Max. Time 
Negative Direction 
 Max. Time 

Location Column (N) (ms) (N) (ms) 
Load Cell Row 4  1 311 6.3 -502 10.2
 2 481 6.0 -736 19.8
 3 1,096 24.6 -1,043 10.2
 4 624 4.9 -1,381 10.2
 5 924 3.5 -136,304 31.4
 6 890 2.9 -131,479 33.2
 7 463 3.2 -8,744 36.5
 8 431 4.5 -15,906 36.6
 9 312 3.6 -17,790 36.3
 10 368 2.8 -7,856 36.7
 11 1,198 94.7 -41,108 24.7
 12 870 3.3 -193,707 21.5
 13 313 3.7 -4,520 13.7
 14 871 29.8 -547 8.2
 15 106 4.3 -1,403 42.0
 16 160 14.1 -129 18.2
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Table 6  Load Cell Barrier Data Summary, continued  
 
 
  

 
Positive Direction 

 Max. Time 
Negative Direction 
 Max. Time 

Location Column (N) (ms) (N) (ms) 
Load Cell Row 5  1 330 6.3 -493 10.0
 2 496 6.0 -1,605 15.7
 3 597 5.3 -2,431 10.5
 4 414 3.6 -3,876 9.8
 5 211 115.3 -6,372 43.1
 6 157 207.4 -18,146 36.7
 7 69 206.6 -7,621 36.8
 8 75 -3.8 -21,758 38.2
 9 226 15.6 -30,563 38.2
 10 56 -2.5 -8,905 37.3
 11 71 -1.0 -24,755 36.4
 12 436 24.4 -13,892 37.0
 13 238 2.7 -7,207 21.2
 14 256 4.0 -5,170 17.5
 15 126 5.1 -2,903 20.0
 16 146 14.0 -512 19.4
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Table 6  Load Cell Barrier Data Summary, continued  
 
 
  

 
Positive Direction 

 Max. Time 
Negative Direction 
 Max. Time 

Location Column (N) (ms) (N) (ms) 
Load Cell Row 6  1 352 6.6 -343 10.0
 2 409 6.2 -1,432 25.3
 3 564 6.1 -8,506 31.4
 4 731 5.8 -8,064 31.1
 5 654 4.6 -9,125 27.5
 6 659 5.2 -5,489 32.2
 7 530 4.8 -6,213 30.9
 8 326 3.3 -24,738 38.4
 9 251 2.6 -37,913 37.4
 10 313 3.3 -9,669 38.2
 11 287 3.7 -4,250 34.2
 12 312 3.8 -6,051 36.4
 13 267 4.8 -6,266 20.2
 14 141 5.0 -7,752 32.6
 15 79 4.9 -2,798 18.2
 16 304 13.9 -246 17.8
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Table 6  Load Cell Barrier Data Summary, continued  
 
 
  

 
Positive Direction 

 Max. Time 
Negative Direction 
 Max. Time 

Location Column (N) (ms) (N) (ms) 
Load Cell Row 7  1 221 6.5 -2,896 40.0
 2 441 6.8 -8,957 32.4
 3 458 6.3 -26,622 31.5
 4 596 6.2 -3,153 17.8
 5 670 5.8 -6,043 11.9
 6 460 5.4 -4,134 37.8
 7 388 5.0 -1,131 11.0
 8 224 3.1 -20,314 38.2
 9 175 3.0 -13,883 38.3
 10 214 3.6 -1,746 39.7
 11 201 3.8 -5,154 37.3
 12 245 4.4 -4,264 34.5
 13 171 5.4 -3,147 17.4
 14 126 5.1 -9,175 35.5
 15 277 12.6 -9,614 34.4
 16 308 13.8 -2,215 31.3
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Table 6  Load Cell Barrier Data Summary, continued  
 
 
  

 
Positive Direction 

 Max. Time 
Negative Direction 
 Max. Time 

Location Column (N) (ms) (N) (ms) 
Load Cell Row 8  1 258 7.7 -1,305 34.6
 2 358 7.4 -3,646 34.5
 3 439 7.0 -1,293 30.5
 4 357 6.6 -1,868 29.5
 5 526 6.4 -6,213 27.4
 6 453 6.0 -3,110 35.4
 7 448 5.3 -6,320 12.6
 8 414 4.6 -6,486 11.5
 9 494 4.2 -9,930 11.1
 10 325 4.5 -5,792 12.2
 11 215 4.6 -3,979 37.8
 12 179 4.8 -4,328 37.0
 13 69 4.6 -1,439 31.7
 14 168 13.2 -4,817 35.0
 15 382 13.9 -5,710 24.6
 16 290 13.8 -4,616 33.1
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Table 6  Load Cell Barrier Data Summary, continued  
 
 
  

 
Positive Direction 

 Max. Time 
Negative Direction 
 Max. Time 

Location Column (N) (ms) (N) (ms) 
Load Cell Row 9  6 357 7.5 -1,395 42.5
 7 370 7.8 -1,213 29.8
 8 333 7.9 -1,297 42.6
 9 146 7.7 -2,175 35.0
 10 165 -0.3 -1,260 41.3
 11 66 4.7 -2,199 40.6
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Section 3.0 
 

Vehicle, Occupant, and Camera Measurements 



 

 3-2 040401-1 

Table 7 Fuel System Data 
 
Vehicle year/make/ 
model/body style: 2002/Ford/Explorer/MPV 

Fuel system capacity: 83.3 liters (provided by customer) 

Usable capacity: 83.3 liters 

Test volume range: 76.6 liters to 78.3 liters (92% to 94% of usable) 

Actual test volume: 79.1 liters 

Test fluid type: Stoddard 

Specific gravity: 0.764 

Kinematic viscosity: 0.99 centistoke 

Test fluid color: Purple 

 
Did electric fuel pump operate 
with ignition switch "on" and 
the engine not operating? No 
 
Details of fuel system: The fuel tank is located in front of the rear axle inside of 

right frame rail.  The fuel filler neck runs through the 

right rear wheel well.  The fuel filler cap is located on the 

right rear quarter panel.  The fuel lines run along the 

inside of the right frame rail. 
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Figure 6  Pre-Test And Post-Test Measurement Points 
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Table 8  Impacted Vehicle Measurements 

Vehicle Make/Model: 2002 Ford Explorer MPV  

Test Number: 040401-1 

 
No. Type of measurement Pre-Test Post-Test Difference
X1 Total Length of Vehicle at Centerline 4812 4315 497 
X2 Rear Surface of Vehicle to Front of Engine Block 4177 3941 236 
X3 Rear Surface of Vehicle to Firewall 3678 3485 193 
X4 Rear Surface of Vehicle to Upper Leading Edge of 

Right Door 
3392 3351 41 

X5 Rear Surface of Vehicle to Upper Leading Edge of 
Left Door 

3395 3343 52 

X6 Rear Surface of Vehicle to Lower Leading Edge of 
Right Door 

3357 3287 70 

X7 Rear Surface of Vehicle to Lower Leading Edge of 
Left Door 

3363 3283 80 

X8 Rear Surface of Vehicle to Upper Trailing Edge of 
Right Door 

2339 2292 47 

X9 Rear Surface of Vehicle to Upper Trailing Edge of 
Left Door 

2337 2284 53 

X10 Rear Surface of Vehicle to Lower Trailing Edge of 
Right Door 

2357 2289 68 

X11 Rear Surface of Vehicle to Lower Trailing Edge of 
Left Door 

2357 2278 79 

X12 Rear Surface of Vehicle to Bottom of " A " Post on 
Right Side 

3349 3290 59 

X13 Rear Surface of Vehicle to Bottom of " A " Post on 
Left Side 

3351 3287 64 

X14 Rear Surface of Vehicle to Firewall-Right Side 3719 3622 97 
X15 Rear Surface of Vehicle to Firewall-Left Side 3691 3568 123 
X16 Rear Surface of Vehicle to Steering Wheel Center 2962 2885 77 
X17 Center of Steering Column to " A " Post 300 281 19 
X18 Center of Steering Column to Headliner 425 511 -86 
X19 Rear Surface of Vehicle to Right Side of Front 

Bumper 
4769 4300 469 

X20 Rear Surface of Vehicle to Left Side of Front 
Bumper 

4752 4279 473 

X21 Length of Engine Block 550 550 0 
 
All measurements are in millimeters. 
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Table 9  Vehicle Structural Measurements1 

 
 
 
 

 Elements Pre-Test 
1 Total Length  4812 
2 Total Width  1870 
3 Bumper Top Height  540 
4 Bumper Bottom Height  462 
5 Longitudinal Member Top Height  545 
6 Longitudinal Member Bottom Height  435 
7 Distance Between Longitudinal Members  830 
7´ Longitudinal Member Width  65 
8 Engine Top Height  1128 
9 Engine Bottom Height  378 
10 Engine and Gearbox Width  500 
11 Front Bumper – Engine Distance  545 
12 Front Shock Absorber Fixing Height  768 
13 Bonnet Leading Edge Height  1017 
14 Front Shock Absorber Fixing Width  855 
15 Front Bumper - Front Axle Distance  785 
16 Front Axle - A Pillar Distance  675 
17 A Pillar - B Pillar Distance  1040 
18 B Pillar - Rear Axle Distance  1150 
19 B Pillar - C Pillar Distance  950 
20 Roof Sill Bottom Height  1535 
21 Roof Sill Top Height  1660 
22 Floor Sill Bottom Height  433 
23 Floor Sill Top Height  509 

All distance measurements are in millimeters. 
 
 
 
 
 
 
 
 
1 Taken from INSIA report, “Structural Survey of Cars, Methodology of the Main Resistant 
 Elements in the Car Body”, March 1999.  This report is included in Appendix E. 
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Figure 7  Vehicle Intrusion Measurements 

Door Opening Width 

 

 

 

 

 
 

 

 

Units (mm) Left Right 
Measurement 1 2 3 1 2 3 
Pre-Test  963 mm  1535 mm 1137 mm  999 mm  1500 mm  1131 mm 
Post-Test  931 mm  1476 mm 1231 mm  960 mm  1456 mm  1212 mm 
Difference  32 mm  59 mm  -94 mm  39 mm  44 mm  -81 mm 

 
 

Units (mm) A = Wheelbase Left A = Wheelbase Right 
Pre-Test  2880 mm  2880 mm 
Post-Test  2779 mm  2874 mm 
Difference  101 mm  6 mm 
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Figure 8  Vehicle Intrusion Measurements 

Static Footwell Deformation 

 

 

 

 
 

 

 

Driver’s Side 

Measurement Pre-Test Post-Test Difference 

A  725 mm  677 mm  48 mm 

B  555 mm  501 mm  54 mm 

C  385 mm  382 mm  2 mm 

D  390 mm  390 mm  0 mm 

 

 

Passenger’s Side 

Measurement Pre-Test Post-Test Difference 

A  725 mm  681 mm  44 mm 

B  560 mm  508 mm  52 mm 

C  360 mm  360 mm  0 mm 

D  355 mm  353 mm  2 mm 
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Figure 9  Vehicle Intrusion Measurements 

Static Passenger Compartment Intrusion 
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Measurement Pre-Test Post-Test Difference 
I  425 mm  511 mm  -86 mm 
J  690 mm  654 mm  36 mm 
K (driver’s side)  1840 mm  1763 mm  77 mm 
L  1610 mm  1608 mm  2 mm 
M (driver’s side)  2008 mm  1947 mm  61 mm 
N (passenger’s side)  1800 mm  1738 mm  62 mm 
O (driver’s side)  1810 mm  1724 mm  86 mm 
P (passenger’s side)  1787 mm  1716 mm  71 mm 
Q (passenger’s side)  1953 mm  1902 mm  51 mm 
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Figure 10  Vehicle Floorboard Deformation 
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Measurement Pre-Test Post-Test Difference 
A  385 mm  382 mm  3 mm 
B  414 mm  415 mm  -1 mm 
C  410 mm  408 mm  2 mm 
D  390 mm  390 mm  0 mm 
E  360 mm  360 mm  0 mm 
F  435 mm  432 mm  3 mm 
G  435 mm  430 mm  5 mm 
H  355 mm  353 mm  2 mm 
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Figure 11  Vehicle Toeboard Measurements 
 

  
 
 
 

Pre-Test Post-Test Difference
Index Xmm Ymm Zmm Xmm Ymm Zmm Xmm Ymm Zmm

1 3615 -627 -57 3588 -616 -186 27 -11 129
2 3623 -427 -41 3569 -421 -196 54 -6 155
3 3597 -250 -46 3543 -250 -181 54 0 135
4 3530 -624 0 3519 -617 -104 11 -7 104
5 3529 -424 2 3518 -422 -103 11 -2 105
6 3537 -238 -3 3492 -242 -137 45 4 134
7 3441 -618 56 3433 -613 -43 8 -5 99
8 3442 -424 49 3428 -422 -66 14 -2 115
9 3452 -232 53 3435 -229 -63 17 -3 116

10 3438 -423 -146 3356 -441 -270 82 18 124
11 3496 -610 18 3488 -604 -80 8 -6 98

Pre-Test Post-Test Difference
Index Xmm Ymm Zmm Xmm Ymm Zmm Xmm Ymm Zmm

1 3623 239 -56 3566 226 -223 57 13 167
2 3638 406 -46 3590 393 -207 48 13 161
3 3630 591 -59 3603 569 -202 27 22 143
4 3541 237 0 3506 230 -145 35 7 145
5 3544 410 -7 3532 394 -127 12 16 120
6 3544 595 -8 3539 577 -122 5 18 114
7 3456 233 55 3441 219 -71 15 14 126
8 3452 414 47 3443 400 -72 9 14 119
9 3456 598 51 3452 579 -59 4 19 110

Reference: +X forward from rear bumper; +Y rightward from vehicle centerline; +Z downward from vehicle reference point

Driver Toe Pan

Passenger Toe Pan
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Table 10  Vehicle Intrusion of Upper Instrument Panel  
 
 
 

Pre-Test Post-Test Difference
Index Xmm Ymm Zmm Xmm Ymm Zmm Xmm Ymm Zmm

Left 3202 -542 -354 3158 -548 -440 44 6 86
Right 3190 -245 -365 3134 -250 -440 56 5 75

Pre-Test Post-Test Difference
Index Xmm Ymm Zmm Xmm Ymm Zmm Xmm Ymm Zmm

Left 3162 -557 -407 3111 -563 -488 51 6 81
Right 3150 -232 -423 3084 -236 -488 66 4 65

Pre-Test Post-Test Difference
Index Xmm Ymm Zmm Xmm Ymm Zmm Xmm Ymm Zmm

Left 3165 310 -400 3119 311 -484 46 -1 84
Right 3169 478 -397 3126 479 -479 43 -1 82

Pre-Test Post-Test Difference
Index Xmm Ymm Zmm Xmm Ymm Zmm Xmm Ymm Zmm

1 2926 -410 -652 -2926 410 652

Pre-Test Post-Test Difference
Index Xmm Ymm Zmm Xmm Ymm Zmm Xmm Ymm Zmm

1 2944 -547 62 2944 -552 15 0 5 47

Pre-Test Post-Test Difference
Index Xmm Ymm Zmm Xmm Ymm Zmm Xmm Ymm Zmm

1 2956 535 57 2953 521 -6 3 14 63

Knee intrusions are points measured pre and post, which are located just above where the four knees
would be expected to contact the instrument panel.
+X: Forward from rear bumper
+Y: Rightward from centerline
+Z: Downward from vehicle reference point

Driver Instrument Panel - Lower

Passenger Front Outboard Seat Attachment Bolt

Driver Knees

Passenger Knees

Steering Column

Driver Front Outboard Seat Attachment Bolt
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Table 11  Frontal Profile Measurements 
 
 

Bottom of Front Bumper 
Pre-Test  Post-Test  Difference 

Index Xmm Ymm Zmm  Xmm Ymm Zmm  Xmm Ymm Zmm
1 4752 -565 -474 4279 -563 -512 473 -2 38
2 4802 -335 -477 4305 -334 -514 497 -1 37
3 4803 -118 -477 4313 -110 -529 490 -8 52
4 4807 100 -474 4313 105 -529 494 -5 55
5 4803 330 -470 4315 335 -525 488 -5 55
6 4769 560 -475 4300 562 -527 469 -2 52

 
Top of Front Bumper 

Pre-Test  Post-Test  Difference2 
Index Xmm Ymm Zmm  Xmm Ymm Zmm  Xmm Ymm Zmm

1 4749 -564 -711 4279 -563 -725 470 -1 14
2 4792 -336 -713 4292 -339 -743 500 3 30
3 4800 -106 -715 4308 -109 -749 492 3 34
4 4805 105 -713 4307 102 -747 498 3 34
5 4800 334 -710 4306 331 -737 494 3 27
6 4767 565 -713 4318 560 -734 449 5 21

 
Center of Grill 

Pre-Test  Post-Test  Difference 
Index Xmm Ymm Zmm  Xmm Ymm Zmm  Xmm Ymm Zmm

1 4657 -549 -916 N/A1 N/A1 N/A1 N/A1 N/A1 N/A1

2 4712 -323 -924 4244 -323 -991 468 0 67
3 4719 -110 -925 4252 -110 -984 467 0 59
4 4693 98 -927 4254 99 -984 439 -1 57
5 4716 321 -925 4257 321 -991 459 0 66
6 4687 545 -916 N/A1 N/A1 N/A1 N/A1 N/A1 N/A1

 
Front of Hood 

Pre-Test  Post-Test  Difference 
Index Xmm Ymm Zmm  Xmm Ymm Zmm  Xmm Ymm Zmm

1 4633 -539 -1003 4215 -541 -1105 418 2 102
2 4695 -325 -1010 4240 -328 -1061 455 3 51
3 4703 -105 -1011 4246 -109 -1043 457 4 32
4 4709 96 -1009 4244 96 -1039 465 0 30
5 4703 324 -1006 4253 324 -1047 450 0 41
6 4663 546 -996 4235 542 -1081 428 4 85

1 Measurement point could not located post-test. 
2 The difference for point C5, measured at the top of the front bumper, is included in the 
 NHTSA Database submission as Damage Profile Distance 5. 
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Table 12  Additional Requested Measurements 
 
 

  
Type of measurement  
Height if the lowest edge of the bottom row of load cells  133 mm 
Height of lowest structure on test vehicle  230 mm 
Mid-hood height of test vehicle  1170 mm 
Height of test vehicle hood 2 feet rearward of front bumper  1175 mm 
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Table 13  Dummy Measurement Data for Front Seat Occupants 
 
  Driver Passenger 
Designation Type of Measurement (Serial #169) (Serial #416)  
WA Windshield angle 35.8° N/A 
SWA Steering wheel angle 69.0° N/A 
SCA Steering column angle 21.0° N/A 
SA Seat back angle 20.0° 16.6° 

HZ Head to roof 213 mm 242 mm 
HH Head to header 417 mm 305 mm 
HW Head to windshield 615 mm 534 mm 
HR Head to side header 220 mm 270 mm 
NR Nose to rim 397 mm 384 mm 
NA Nose to rim angle 15.9° N/A 
CD Chest to dash 533 mm 384 mm 
CS Steering wheel to chest 316 mm N/A 
RA Rim to abdomen 185 mm N/A 
KDL Left knee to dash 165 mm 95 mm 
KDR Right knee to dash 155 mm 92 mm 
KDA Outboard knee to dash angle 28.0° 36.2° 
PA Pelvic angle 22.2° 21.6° 
TA Tibia angle 45.4° 48.0° 
KK Knee to knee 322 mm 170 mm 
ST Striker to head 612 mm 590 mm 
 Striker to head angle1 -82.7° -70.3° 
SK Striker to knee 601 mm 692 mm 
 Striker to knee angle1 -5.9° -7.3° 
SH Striker to H-point 221 mm 360 mm 
 Striker to H-point angle1 20.5° -3.3° 
SHY Striker to H-point (Y dir.) 230 mm 254 mm 
HS Head to side window 320 mm 355 mm 
HD H-point to door 148 mm 150 mm 
AD Arm to door 118 mm 168 mm 
 
 
The seat back angle (SA°) is measured relative to vertical, all other angles are measured 
relative to horizontal. 
 

 
1 A negative angle indicates that the measurement point was located above the striker. 
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Figure 12  Seat Belt Positioning Data 
 
 

 
 
 
 Driver Passenger 
 Dummy Dummy  
A - Top surface of aluminum plate to belt upper edge 342 mm 250 mm 

B - Top surface of aluminum plate to belt lower edge 260 mm 170 mm 

C - Dummy centerline to outer edge of belt at chest flesh top 142 mm 155 mm 

D - Dummy centerline to inner edge of belt at chest flesh top 80 mm 96 mm 
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Figure 13  Camera Positions 
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Appendix A 

 

Photographs 
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Figure A-1  Pre-Test Front View 

 

 
Figure A-2  Post-Test Front View 
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Figure A-3  Pre-Test Left Front Three-Quarter View 

 

 
Figure A-4  Post-Test Left Front Three-Quarter View 
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Figure A-5  Pre-Test Left Side View 

 

 
Figure A-6  Post-Test Left Side View 
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Figure A-7  Pre-Test Right Rear Three-Quarter View 

 

 
Figure A-8  Post-Test Right Rear Three-Quarter View 
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Figure A-9  Pre-Test Right Side View 

 

 
Figure A-10  Post-Test Right Side View 
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Figure A-11  Pre-Test Overhead View 

 

 
Figure A-12  Post-Test Overhead View 
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Figure A-13  Pre-Test Front Underbody View 

 

 
Figure A-14  Post-Test Front Underbody View 
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Figure A-15  Pre-Test Mid Front Underbody View 

 

 
Figure A-16  Post-Test Mid Front Underbody View 
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Figure A-17  Pre-Test Mid Underbody View 

 

 
Figure A-18  Post-Test Mid Underbody View 
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Figure A-19  Pre-Test Mid Rear Underbody View 

 

 
Figure A-20  Post-Test Mid Rear Underbody View 
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Figure A-21  Pre-Test Rear Underbody View 

 

 
Figure A-22  Post-Test Rear Underbody View 
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Figure A-23  Pre-Test Fuel Tank View 

 

 
Figure A-24  Post-Test Fuel Tank View 
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Figure A-25  Pre-Test Fuel Filler Neck View 

 

 
Figure A-26  Post-Test Fuel Filler Neck View 
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Figure A-27  Pre-Test Fuel Filler Cap View 

 

 
Figure A-28  Post-Test Fuel Filler Cap View 
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Figure A-29  Pre-Test Engine Compartment View 
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Figure A-30  Pre-Test Windshield View 

 

 
Figure A-31  Post-Test Windshield View 
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Figure A-32  Pre-Test Windshield View - Driver and Passenger Dummies 

 

 
Figure A-33  Post-Test Windshield View - Driver and Passenger Dummies 
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Figure A-34  Pre-Test Driver Dummy - View 1 

 

 
Figure A-35  Post-Test Driver Dummy - View 1 
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Figure A-36  Pre-Test Driver Dummy - View 2 

 

 
Figure A-37  Post-Test Driver Dummy - View 2 
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Figure A-38  Pre-Test Driver Dummy - View 3 

 

 
Figure A-39  Post-Test Driver Dummy - View 3 
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Figure A-40  Pre-Test Driver Dummy - View 4 

 

 
Figure A-41  Post-Test Driver Dummy - View 4 
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Figure A-42  Post-Test Driver Dummy Overall View 

 

 
Figure A-43  Post-Test Driver Dummy Head Contact - View 1 
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Figure A-44  Post-Test Driver Dummy Head Contact - View 2 

 

 
Figure A-45  Post-Test Driver Dummy Knee Contact - View 1 
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Figure A-46  Post-Test Driver Dummy Knee Contact - View 2 
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Figure A-47  Pre-Test Passenger Dummy - View 1 

 

 
Figure A-48  Post-Test Passenger Dummy - View 1 
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Figure A-49  Pre-Test Passenger Dummy - View 2 

 

 
Figure A-50  Post-Test Passenger Dummy - View 2 
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Figure A-51  Pre-Test Passenger Dummy - View 3 

 

 
Figure A-52  Post-Test Passenger Dummy - View 3 
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Figure A-53  Pre-Test Passenger Dummy - View 4 

 

 
Figure A-54  Post-Test Passenger Dummy - View 4 
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Figure A-55  Post-Test Passenger Overall Dummy View 

 

 
Figure A-56  Post-Test Passenger Dummy Head Contact - View 1 
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Figure A-57  Post-Test Passenger Dummy Head Contact - View 2 

 

 
Figure A-58  Post-Test Passenger Dummy Head Contact - View 3 
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Figure A-59  Post-Test Passenger Dummy Knee Contact - View 1 

 

 
Figure A-60  Post-Test Passenger Dummy Knee Contact - View 2 
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Figure A-61  Vehicle Certification Label View 

 

 
Figure A-62  Pre-Test Ballast View 
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Figure A-63  Pre-Test Barrier View 

 

 
Figure A-64  Post-Test Barrier View 
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Appendix B 

 

Data Plots 
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Appendix C 

 

Dummy Certification Data 
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Pre-Test Calibration 

 

Driver Dummy S/N 169 
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Pre-Test Calibration 

 

Passenger Dummy S/N 416 
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Appendix D 

 

Miscellaneous Test Information 
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Appendix E 
 

INSIA Report on Structural Measurements 
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