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SECTION 1 

PURPOSE AND SUMMARY OF TEST 

 

PURPOSE 

 

 This flat frontal load cell barrier impact test was conducted for the National Highway Traffic 

Safety Administration (NHTSA) and Vehicle Research and Test Center (VRTC) by 

Transportation Research Center Inc. (TRC Inc.). 

 

 The test mode was defined as the vehicle moving at 35.0 mph (56.3 km/h) striking the flat 

frontal load cell barrier with 125 mm x 125 mm load cells that record two moments in addition 

to the axial force on each load cell at an impact angle of 0 degrees.  The purpose of this test was 

to evaluate the results from these 3-axis load cells and compare them to the results from the 

1-axis load cells from previous tests. 

 

SUMMARY 

 

 This test was conducted in accordance with VRTC instructions for a flat frontal load cell 

barrier impact test.  A load cell barrier consisting of 144 3-axis load cells was impacted by a 

2006 Ford F-250 Super Duty XL at a velocity of 56.4 kph.  The test was performed at 

Transporation Research Center, Inc. on May 14, 2010.  Pre- and post-test photographs of the 

vehicle and dummy can be found in Appendix A. 

 

 One (1) real-time camera and twelve (12) high-speed digital cameras were used to 

document the frontal barrier impact event.  Camera locations and other pertinent camera 

information can be found in this report. 

 

 The subject vehicle, a 2006 Ford F-250 Super Duty XL, was instrumented with six (6) 

accelerometers to measure longitudinal, lateral and vertical axis accelerations.   The vehicle’s 

test weight and attitudes were to match that of a 2006 F-250 4-door pickup, tested on June 

29, 2006.  Therefore, no “As Delivered” weights were recorded. 
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 One (1) 50th percentile adult male Hybrid III Anthropomorphic Test Device (ATD) was 

placed in the vehicle’s left front designated seating position.  The dummy was positioned 

according to instructions specified in the laboratory test procedure for FMVSS No. 208, 

“Occupant Crash Protection”, TP208-13, July 27, 2005.  The dummy was not instrumented 

and no measurements were taken.  The dummy was restrained by a 3-point seat belt.  No 

other dummies were used.  No seat, steering column, or upper anchorage positions were 

recorded. 

 

 The test used one HII 50th male in the driver’s seating position.  No other dummies were 

used.  No seat, steering column, or upper anchorage positions were recorded. 

 

 The 438 channels of data were digitally sampled and recorded at 12,500 samples per 

second and processed per SAE J2111 March 1995. Appendix B contains the vehicle and load 

cell barrier data plots. 
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TEST NOTES: 

 

 The load cell barrier load cell 06-04 X-axis force data channel, L0FBAR0F0400FOXA, 

recorded questionable data throughout the event. 

 

 The load cell barrier load cell 06-11 Y-axis moment data channel, 

L0FBAR0F1100MOYA, recorded questionable data after 26.8 milliseconds. 
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SECTION 2 

OCCUPANT AND VEHICLE INFORMATION/DATA SHEETS 



DATA SHEET NO. 1 

GENERAL TEST AND VEHICLE PARAMETER DATA 

Test Vehicle: 2006 Ford F-250 Super Duty XL   
Test Program: Frontal Impact Test Date: 05/14/10

 
TEST VEHICLE INFORMATION AND OPTIONS 

Make Ford Driver Front Airbag Yes1

Model Year 2006 Driver Side Airbag No 
Model F-250 Super Duty XL Driver Head Airbag No 
Body Style Truck Driver Curtain Airbag No 

 Driver Knee Airbag No 
VIN 1FTSX21536ED11993 Pass. Front Airbag Yes2

Color White Pass. Side Airbag No 
Delivery Date 05/07/10 Pass. Head Airbag No 
Odometer Reading 35,075 Pass. Curtain Airbag No 

 Pass. Knee Airbag No 
Transmission Automatic Load Limiters No 
Final Drive Four Wheel Anti-lock Brakes Yes 
Type /No. of Cylinders V8 4-Wheel Drive Yes 
Engine Displacement 5.4 Liter Pretensioners No 
Engine Placement Inline Air Conditioning Yes 
Roof Rack No Tilt Wheel Yes 
Sunroof / T-Top No Power Seats No 
Tinted Glass Yes Power Windows Yes 
Traction Control Yes Power Steering Yes 
Power Brakes Yes AM/FM/CD Yes 
Front Disc Yes Automatic Door Locks Yes 
Rear Disc Yes Other No 

Does owner’s manual provide instructions to turn off automatic door locks? Unknown 
 

DATA FROM CERTIFICATION LABEL 

 

Manufactured By Ford Motor Co.  GVWR (kg) 4173 
 GAWR Front (kg) 2359 Date of 

Manufacture 02/2006 
 GAWR Rear (kg) 2767 

TEST VEHICLE SEAT TYPE AND CAPACITY 
 Measured Parameter Front Rear Total 

Type of Seats Bench Bench  
Designated Seating Capacity (DSC) 3 3 6 
Type of Seat Back Manual Fixed  

 

 

 

1 The driver’s front airbag was not installed for the test. 
2 The passenger’s front airbag was disabled for the test. 
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DATA SHEET NO. 1 (CONTINUED) 

GENERAL TEST AND VEHICLE PARAMETER DATA 

Test Vehicle: 2006 Ford F-250 Super Duty XL   
Test Program: Frontal Impact Test Date: 05/14/10

 
TEST VEHICLE AXLE WEIGHTS 

 As Delivered (UVW) 1 As Tested (ATW) 
 Units Front Rear Total Front Rear Total 
Left kg    904.2 676.8  

Right kg    832.8 640.4  
Ratio %    56.9 43.1  
Totals kg    1737.0 1317.2 3054.2 

 
 

TEST VEHICLE ATTITUDES AND CG 

 Units LF RF LR RR CG 
(aft of front axle) 

As Delivered mm 1005 1020 1035 1050  
As Tested mm 1002 1020 1034 1054 1554 
Post-Test mm 976 1013 1052 1053  

 
 

GENERAL TEST VEHICLE DATA 
Measurement Description Units Value 

Test Vehicle Wheelbase mm 3604 
Weight of Ballast in Cargo Area kg 0.0 
Weight of Ballast in Second Row kg 0.0 
Weight of Vehicle Components Removed kg Unknown 
Amount of Stoddard Solvent in Fuel Tank liters 126.4 

 
Vehicle parts removed to make Target Vehicle Test Weight:  Tailgate 

 

 

 

 

 

 

 
1 Target test weight of 3054.2 kg specified by VRTC.  No As Delivered weights were taken. 
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DATA SHEET NO. 1 (CONTINUED) 

Vehicle Structural Measurements1 

 
Test Vehicle: 2006 Ford F-250 Super Duty XL   
Test Program: Frontal Impact Test Date: 05/14/10

 
 Elements Pre-Test 

1 Total Length  5878 
2 Total Width  2040 
3 Bumper Top Height  730 
4 Bumper Bottom Height  475 
5 Longitudinal Member Top Height  765 
6 Longitudinal Member Bottom Height  630 
7 Distance Between Longitudinal Members  1050 
7´ Longitudinal Member Width  100 
8 Engine Top Height  1175 
9 Engine Bottom Height  425 
10 Engine and Gearbox Width  800 
11 Front Bumper - Engine Distance  855 
12 Front Shock Absorber Fixing Height  870 
13 Bonnet Leading Edge Height  1270 
14 Front Shock Absorber Fixing Width  1090 
15 Front Bumper - Front Axle Distance  952 
16 Front Axle – A Pillar Distance  775 
17 A Pillar - B Pillar Distance  1080 
18 B Pillar - Rear Axle Distance  1760 
19 B Pillar - C Pillar Distance  610 
20 Roof Sill Bottom Height  1885 
21 Roof Sill Top Height  1910 
22 Floor Sill Bottom Height  615 
23 Floor Sill Top Height  645 

 
All distance measurements are in millimeters. 



DATA SHEET NO. 1 (CONTINUED) 

GENERAL TEST AND VEHICLE PARAMETER DATA 

Test Vehicle: 2006 Ford F-250 Super Duty XL   
Test Program: Frontal Impact Test Date: 05/14/10

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

DATA FROM TIRE PLACARD 

Measured Parameter Front Rear 
Maximum Tire Pressure (kPa) 550 550 
Cold / Test Pressure (kPa) 515 550 
Recommended Tire Size LT 245/75R17 LT 245/75R17 
Tire Size on Vehicle P245/75R17 P245/75R17 
Tire Manufacturer Continental Continental 
Tire Model Conti Trac Conti Trac 
Load Index & Speed Symbol 121/118S 121/118S 
Tread wear Unknown Unknown 
Traction Grade Unknown Unknown 
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DATA SHEET NO. 2 

HIGH SPEED CAMERA LOCATIONS AND DATA 

Test Vehicle: 2006 Ford F-250 Super Duty XL   
Test Program: Frontal Impact Test Date: 05/14/10

 

Barrier

2

3

3

4

1

10 11

13

6

12

7

8

9

5

 
 

VEHICLE CAMERA MEASUREMENTS TABLE 

No. Camera View Lens 
(mm) 

Speed 
(fps) Camera Type 

1 Real Time Panning/ 
Documentary N/A 

 
30 Canon Video 

2 Left Wide  12.5 1000 Redlake -HGLE 
3 Left Tight 25 1000 Redlake -HGLE 
4 Right Wide 12.5 1000 Redlake -HGLE 
5 Right Tight 25 1000 Redlake -HGLE 
6 Overhead Wide 12.5 1000 Redlake -HGLE 
7 Overhead Tight 16 1000 Redlake -HGLE 
8 Pit Wide  12.5 1000 Visario G2 
9 Pit Tight 25 1000 Visario G2 
10 Left Load Cell Barrier 25 1000 Redlake HGLE 
11 Right Load Cell Barrier 25 1000 Redlake HGLE 
12 Left Over Shoulder 25 1000 Redlake HGLE 
13 Right Over Shoulder 25 1000 Redlake HGLE 
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DATA SHEET NO. 3 
FIXED BARRIER LOAD CELL LOCATIONS 

Test Vehicle: 2006 Ford F-250 Super Duty XL   
Test Program: Frontal Impact Test Date: 05/14/10

 
   01  02  03  04  05  06  07  08  09  10  11  12  13  14  15  16 

01  521  530  503  563  506  504  524  556  529  547  511  537  520  551  554  581 

02  572  576  619  590  577  599  589  618  610  617  614  565  578  613  627  579 

03  564  583  516  541  591  567  597  588  595  546  594  573  571  596  604  550 

04  517  602  535  568  600  566  569  560  523  603  601  582  562  570  534  549 

05  585  608  584  593  574  586  612  609  611  502  531  553  598  615  606  580 

06  622  643  638  592  649  575  641  645  518  648  633  587  620  642  621  650 

07  533  540  545  542  626  102  522  623  508  101  505  103  647  636  637  632 

08  640  639  634  635  624  555  616  629  607  544  513  630  631  625  548  559 

09  501  561  526  536  558  509  512  525  532  557  605  519  514  528  510  527 

 

 
The load cell blocks represent tri-axial load cells; Force X, Moment Y, & Moment Z data 
channels recorded for this test. 
Load cell X-Axis compressive forces are negative.  
The barrier to ground height was 330 millimeters for this test. 
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DATA SHEET NO. 4 

POST-TEST OBSERVATIONS 

Test Vehicle: 2006 Ford F-250 Super Duty XL   
Test Program: Frontal Impact Test Date: 05/14/10

 
SPEED TRAP DATA 

Measured Parameter Units Requirements Value 
Trap No. 1 Velocity (Primary) km/h 55.5 to 57.1 56.7 

 
 

TEST DUMMY INFORMATION 
 

DOOR OPENING AND SEAT TRACK INFORMATION 
Description Left Right 

Locked / Unlocked Doors Unlocked Unlocked 
Front Door Opening Easy Easy 
Rear Door Opening Easy Easy 
Seat Track Shift (mm) None None 
Seat Back Failure None None 
Glazing Damage None None 

 
POST TEST STRUCTURAL OBSERVATIONS 

Critical Areas 
of Performance 

Observations 
and Conclusions 

Windshield Damage None 
Window Damage None 
Other Notable Effects None 

 
VEHICLE REBOUND FROM BARRIER 
Measured Parameter Units Value 
Left Side mm 1066 
Center mm 1194 
Right Side mm 1140 
Average mm 1133 

 
IMPACT POINT ACCURACY 

Primary Value 
Vertical Deviation 0 mm 
Lateral Deviation 20 mm right 
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DATA SHEET NO. 5 

VEHICLE PROFILE MEASUREMENTS 

Test Vehicle: 2006 Ford F-250 Super Duty XL   
Test Program: Frontal Impact Test Date: 05/14/10

 
Pre-Test  Post-Test Difference 

Index X Y Z X Y Z X Y Z 
Right Rear Axle 1325 934 178 1333 932 189 -8 2 -11 
Right Front Axle 4937 971 174 4941 957 27 -4 14 147 
Left Rear Axle 1323 -934 170 1328 -936 188 -5 2 -18 
Left Front Axle 4926 -972 175 4895 -980 46 31 8 129 
Upper Bumper Beam 1 5410 -989 -178 5085 -1083 -174 325 94 -4 
Upper Bumper Beam 2 5633 -931 -174 5260 -981 -279 373 50 105 
Upper Bumper Beam 3 5752 -719 -172 5305 -744 -315 447 25 143 
Upper Bumper Beam 4 5840 -492 -172 5318 -503 -329 522 11 157 
Upper Bumper Beam 5 5870 -243 -169 5294 -257 -326 576 14 157 
Upper Bumper Beam 6 5878 -0 -168 5283 -16 -315 595 16 147 
Upper Bumper Beam 7 5869 248 -168 5292 231 -314 577 17 146 
Upper Bumper Beam 8 5840 492 -165 5316 472 -302 524 20 137 
Upper Bumper Beam 9 5753 714 -165 5310 706 -277 443 8 112 
Upper Bumper Beam 10 5634 927 -164 5277 940 -225 357 -13 61 
Upper Bumper Beam 11 5411 985 -173 5109 1039 -103 302 -54 -70 
Lower Bumper Beam 1 5459 -949 40 5242 -1060 -13 217 111 53 
Lower Bumper Beam 2 5607 -910 39 5335 -960 -79 272 50 118 
Lower Bumper Beam 3 5723 -713 44 5320 -734 -94 403 21 138 
Lower Bumper Beam 4 5809 -489 45 5317 -504 -111 492 15 156 
Lower Bumper Beam 5 5840 -248 44 5315 -263 -114 525 15 158 
Lower Bumper Beam 6 5852 -10 38 5271 -30 -108 581 20 146 
Lower Bumper Beam 7 5835 235 53 5322 208 -95 513 27 148 
Lower Bumper Beam 8 5809 482 48 5324 455 -88 485 27 136 
Lower Bumper Beam 9 5720 715 46 5345 692 -66 375 23 112 
Lower Bumper Beam10 5595 917 35 5358 924 -38 237 -7 73 
Lower Bumper Beam11 5455 942 49 5278 1004 51 177 -62 -2 
Front of Hood 1 5530 -850 -606 5213 -870 -907 317 20 301 
Front of Hood 2 5709 -525 -698 5227 -531 -869 482 6 171 
Front of Hood 3 5749 -176 -713 5255 -182 -858 494 6 145 
Front of Hood 4 5747 179 -715 5258 150 -853 489 29 138 
Front of Hood 5 5709 528 -706 5247 500 -859 462 28 153 
Front of Hood 6 5530 856 -621 5220 837 -891 310 19 270 
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DATA SHEET NO. 5 (CONTINUED) 

VEHICLE PROFILE MEASUREMENTS 

Test Vehicle: 2006 Ford F-250 Super Duty XL   
Test Program: Frontal Impact Test Date: 05/14/10

 
Pre-Test  Post-Test Difference 

Index X Y Z X Y Z X Y Z 
Center of Grill 1 5566 -854 -460 5280 -908 -597 286 54 137
Center of Grill 2 5763 -515 -458 5321 -536 -630 442 21 172
Center of Grill 3 5768 -174 -460 5315 -192 -620 453 18 160
Center of Grill 4 5769 175 -461 5314 158 -616 455 17 155
Center of Grill 5 5767 518 -463 5319 498 -609 448 20 146
Center of Grill 6 5570 851 -464 5333 874 -621 237 -23 157
Front Centerline 5878 0 -168 5283 -16 -315 595 16 147
Fascia Top 1 5685 -852 -173 5284 -891 -296 401 39 123
Fascia Top 2 5836 -512 -171 5323 -524 -329 513 12 158
Fascia Top 3 5873 -183 -170 5290 -197 -326 583 14 156
Fascia Top 4 5873 184 -167 5288 167 -314 585 17 147
Fascia Top 5 5833 518 -169 5323 497 -305 510 21 136
Fascia Top 6 5682 854 -168 5294 860 -250 388 -6 82
Fascia Bottom 1 5658 -849 37 5326 -884 -93 332 35 130
Fascia Bottom 2 5804 -509 46 5317 -524 -109 487 15 155
Fascia Bottom 3 5844 -194 44 5309 -208 -111 535 14 155
Fascia Bottom 4 5843 175 46 5314 148 -102 529 27 148
Fascia Bottom 5 5804 516 44 5329 487 -93 475 29 137
Fascia Bottom 6 5661 849 30 5346 837 -65 315 12 95
Left Tow Hook 5868 -488 -82 5331 -495 -174 537 7 92
Right Tow Hook 5867 486 -86  ---1  ---1   ---1   ---1   ---1   ---1  

 

 

 

 

 

 

 

 

 
1 Measurement point was missing post-test. 



DATA SHEET NO. 5 (CONTINUED) 

VEHICLE PROFILE MEASUREMENTS 

Test Vehicle: 2006 Ford F-250 Super Duty XL   
Test Program: Frontal Impact Test Date: 05/14/10
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DATA SHEET NO. 5 (CONTINUED) 

VEHICLE PROFILE MEASUREMENTS 

Test Vehicle: 2006 Ford F-250 Super Duty XL   
Test Program: Frontal Impact Test Date: 05/14/10
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DATA SHEET NO. 5 (CONTINUED) 

VEHICLE PROFILE MEASUREMENTS 

Test Vehicle: 2006 Ford F-250 Super Duty XL   
Test Program: Frontal Impact Test Date: 05/14/10
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DATA SHEET NO. 5 (CONTINUED) 

VEHICLE PROFILE MEASUREMENTS 

Test Vehicle: 2006 Ford F-250 Super Duty XL   
Test Program: Frontal Impact Test Date: 05/14/10
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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 View 

 

 
Figure A-4  Post-Test Left Front 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 Left Rear View 

 

 
Figure A-8  Post-Test Left Rear View
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Figure A-9 Pre-Test Rear View 

 

 
Figure A-10 Post-Test Rear View
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Figure A-11 Pre-Test Right Rear View 

 

 
Figure A-12 Post-Test Right Rear View
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Figure A-13 Pre-Test Right Side View 

 

 
Figure A-14 Post-Test Right Side View
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Figure A-15 Pre-Test Right Front View 

 

 
Figure A-16 Post-Test Right Front View

 A-11 100514-1 



 
Figure A-17  Pre-Test Overhead View 

 

 
Figure A-18  Post-Test Overhead View
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Figure A-19  Pre-Test Front Underbody View 

 

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

 

 
Figure A-22  Post-Test Mid Front Underbody View
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Figure A-23  Pre-Test Mid Underbody View 

 

 
Figure A-24  Post-Test Mid Underbody View
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Figure A-25  Pre-Test Mid Rear Underbody View 

 

 
Figure A-26  Post-Test Mid Rear Underbody View
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Figure A-27  Pre-Test Rear Underbody View 

 

 
Figure A-28  Post-Test Rear Underbody View 
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Figure A-29  Pre-Test Windshield View 

 

 
Figure A-30  Post-Test Windshield View
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Figure A-31  Pre-Test Driver Dummy View 

 

 
Figure A-32  Post-Test Driver Dummy View
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Figure A-33  Vehicle Certification Label View 
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Figure A-34  Vehicle Tire Load Label View
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Figure A-35  Pre-Test Fuel Cap View 

 

 
Figure A-36  Post-Test Fuel Cap View 
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APPENDIX B 

VEHICLE AND BARRIER RESPONSE DATA PLOTS 
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APPENDIX C 

TEST EQUIPMENT LIST  
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Sign Convention
SAE J211 MAR95

 
Accelerometers: +X:  Forward 
 +Y:  Rightward 
 +Z:  Downward 
 
Potentiometers: +Chest longitudinal deflection: Outward 
 +Chest lateral deflection: Rightward 
 +Seat belt displacement: Outward 
 +Seat belt extension: Elongation 
 +Knee slider displacement: Distance between femur and tibia increased 
  (in relation to a seated dummy) 
Rotation potentiometers: 
 +About the X-axis: Left foot-eversion 
  Right foot-inversion 
 +About the Y-axis: Left/right foot-dorsiflexion 
 +About the Z-axis: Left foot-internal 
  Right foot-external 
 
Load cells: +Femur force: Tension 
 +Seat belt force: Tension 
 +Barrier force: Tension 
 
Neck load cells: +X force: Head pushed rearward 
 +Y force: Head pushed leftward 
 +Z force: Head pulled upward (tension on neck) 
 +X moment: Left ear rotating toward left shoulder 
 +Y moment: Chin rotating toward chest 
 +Z moment: Chin rotating toward left shoulder 
 
Tibia load cells: +X force: Ankle forward, knee rearward 
 +Y force: Ankle rightward, knee leftward 
 +Z force: Tension 
 +X moment: Bottom of tibia moving leftward 
 +Y moment: Bottom of tibia moving rearward 

 
Lumbar load cells: +X force: Chest rearward, pelvis forward 

 +Y force: Chest leftward, pelvis rightward 

 +Z force: Chest upward, pelvis downward 

 +X moment: Left shoulder toward left hip 

 +Y moment: Sternum toward front of legs 

 +Z moment: Right shoulder forward, left shoulder rearward 
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Frequency Response Classes
SAE J211 MAR95

 
Typical Test Measurements Channel Class
Vehicle Structural Accelerations for use in: 
 Total vehicle comparison 60 
 Collision simulation input 60 
 Component analysis 600 
 Integration for velocity or displacement 180 
Barrier Face Forces 60 
Belt Restraint System Loads 60 
Anthropomorphic Test Device 
 Head accelerations (linear and angular) 1000 
 Neck 
 Forces 1000 
 Moments 600 
 Thorax 
 Spine accelerations 180 
 Rib accelerations 1000 
 Sternum accelerations 1000 
 Deflections 600 
 Lumbar 
 Forces 1000 
 Moments 1000 
 Pelvis 
 Accelerations 1000 
 Forces 1000 
 Moments 1000 
 Femur/Knee/Tibia/Ankle 
 Forces 600 
 Moments 600 
 Displacements 180 
Sled Accelerations 60 
Steering Column Loads 600 
Head Form Accelerations 1000 
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The direction column on the following sheets describes the transducer output as mounted and 

wired in the test location.  The polarity column indicates whether a polarity change occurred 

during data acquisition to conform to J211 MAR95.  See Report Sign Convention sheet for 

description of data output as presented in the report: occasionally channels have been 

adjusted in post-acquisition processing to conform to J211 MAR95. 
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