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Section 1.0 

 

Purpose and Test Procedure 
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Purpose 
 

 This 48/24 km/h (32.9 mph) 90° side 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 purpose of this test was to evaluate side impact protection in a moving deformable 

barrier impact test.  The subject vehicle was a 2005 Volkswagen Jetta 4-door. 
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Test Procedure 
 

 This test was conducted in accordance with VRTC instructions for a moving deformable 

barrier into a vehicle side impact test.  Data was obtained relative to FMVSS 214, "Side 

Impact Protection" performed using ES-2re with rib extenders anthropomorphic test devices 

(dummies). 

 

 A 2005 Volkswagen Jetta 4-door was impacted on the driver's side by a Moving 

Deformable Barrier (MDB) which was moving forward in a 27° crabbed position to the 

monorail at a velocity of 52.9 km/h (32.9 mph).  The target vehicle was stationary and was 

positioned at an angle of 63° to the line of forward motion.  The side impact test was 

conducted by Transportation Research Center Inc. in East Liberty, Ohio on July 7, 2005.  Pre-

test and post-test photographs of the test vehicle, the moving deformable barrier (MDB), and 

the side impact dummies (ES-2re) are included in Appendix A. 

 

 The moving deformable barrier was equipped with a 214 style deformable barrier face and 

five (5) accelerometers to measure longitudinal, lateral, and vertical axis accelerations.  The 

barrier’s specified impact velocity range was 52.1 to 53.8 km/h. 

 

 Two restrained EuroSID 2 Dummies (ES-2re) were placed in the driver (Pos. #1) and left 

rear (Pos. #4) designated seating positions according to the instructions specified in the 

Federal Register Part 572-214 Section S8.3 and S12.2 (May 17, 2004).  Both ES-2re were 

certified prior to this test and were restrained by 3-point seat belts and by side curtain airbags. 

The driver dummy was additionally restrained by a torso airbag. 

 

 Both dummies were instrumented with a 9-array head, upper spine, lower spine, and pelvis 

accelerometers to measure longitudinal, lateral, and vertical accelerations and upper, middle, 

and lower rib accelerometers to measure lateral accelerations.  Both dummies were also 

instrumented with upper and lower neck, shoulder, torso, lower spine, lumbar, abdominal 

(front, mid, and rear), pubic symphysis, and femur load cells to measure forces and moments, 

and three (3) rib deflection potentiometers. 
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 The 183 data channels were digitally sampled and recorded at 12,500 samples per second 

and processed per SAE J211 March 1995. 

 

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

(10) high-speed digital motion picture cameras.  The pre- and post-test conditions were 

recorded by one (1) real-time motion picture camera. 

 

 The side impact test summary data are presented in Section 2.0.  The summary of FMVSS 

214 data are presented in Section 3.0.  The occupant, camera, vehicle, and barrier measurements 

are presented in Section 4.0.  Appendix A contains the still photographic prints.  Appendix B 

contains the dummy and vehicle data plots.  Appendix C contains the dummy verification data. 

Appendix D contains test equipment and instrumentation calibration information.  Appendix E 

contains a copy of the INSIA Report on Structural Measurements. 
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Section 2.0 

 

Moving Deformable Barrier Side Impact Test Summary 
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Test Results Summary 

 

 This moving deformable barrier side impact test was conducted by TRC Inc. on July 7, 

2005. 

 

 The test vehicle, a 2005 Volkswagen Jetta 4-door, was equipped with a 2.5-liter transverse 

engine, automatic transmission, power brakes, dual stage front airbags, side curtain airbags, and 

side front torso airbags.  The vehicle's test weight was 1709.8 kg.  The moving deformable 

barrier’s impact speed was 52.9 km/h.  The moving deformable barrier impacted at the target 

point (347 mm rearward of front axle). 

 

  

Injury Criteria Data Summary 

 Driver Left Rear Passenger  

HIC (15 ms) 75 131 

HIC (36 ms) 101 211 

Upper Rib Displacement (mm) 25 29 

Middle Rib Displacement (mm) 20 23 

Lower Rib Displacement (mm) 26 19 

Lower Spine Acceleration (g) 28 53 

Abdominal Force (N) 733 1,378 

Pubic Force (N) 1,969 2,542 
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Data Acquisition Explanations 

 

 The vehicle’s left lower B-post Y-axis acceleration data channel, 14BPILLO0000ACYA, 

recorded questionable data throughout the test. 

 

 The vehicle’s left middle B-post Y-axis acceleration data channel, 

14BPILMI0000ACYA, recorded questionable data throughout the test. 

 

 The vehicle’s left lower A-post Y-axis acceleration data channel, 11APILLO0000ACYA, 

exceeded full-scale at approximately 16 milliseconds and recorded no useful data after that. 
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Table 1  Crash Test Summary 
 
Test mode: Moving deformable barrier side impact 

Test date: 07/07/05 

Test time: 11:21 

Ambient temperature: 21° C 

Vehicle year/make/ 
model/body style: 2005/Volkswagen/Jetta/4-door 

Vehicle test weight: 1709.8 kg 

Impact angle1: 270° 

Impact velocity2: 52.9 km/h 

Maximum vehicle static crush: 177 mm 

Maximum barrier static crush: 162 mm 

Number of data channels: 183 

Number of cameras: High-speed 10 Real-time 1 

Dummies: Driver #009 Passenger #010 

Type: ES-2re ES-2re  

Location: Left front Left rear 

Restraint: Side curtain airbag, 3-pt. Side curtain airbag, 3-pt. 
 seat belt, side torso airbag seat belt 
   

Seat track position for test: 

Driver: Middle; 1st detent rear of 148 mm mid point 

Passenger: Fixed 

Seat back position for test: 

Driver: Set to a 21° torso angle with SAE J826 

Passenger: Fixed 

Head restraint position for test: 

Driver: Full up; detent 4 of 4 

Passenger: Full up; detent 1 of 1 

Steering column position: 24.3°; middle of geometric range of travel 

 
1 With respect to tow track centerline. 
2 Speed trap measurement (± .08 km/h accuracy) 
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Table 2  General Test and Vehicle Parameter Data 
 
Vehicle year/make/ 
model/body style: 2005/Volkswagen/Jetta/4-door 

VIN: 3VWPF71K65M618687 

Model year: 2005 

Body style: 4-door 

Color: Black 

Engine data: 
   Cylinders: 5 
   Displacement 2.5 liters 
   Cylinder placement: Straight 
   Engine placement: Transverse 

Transmission data:   6   speed,       manual,  X  automatic,       overdrive 

   Final drive:  X  FWD,      RWD,       4WD 

Date vehicle received: 6/28/2005 

Odometer reading: 69 

Dealer's name Vehicle supplied by VRTC 
and address:  
  
Accessories: 
Power steering No Automatic transmission Yes 
Power brakes Yes Automatic speed control Yes 
Power seats No Tilting steering wheel Yes 
Power windows Yes Telescoping steering wheel Yes 
Tinted glass Yes Air conditioning Yes 
Radio Yes Anti-skid brake Yes 

Clock Yes Rear window defroster Yes 

Other None Power door locks Yes 

Certification data from vehicle's label: 

Vehicle manufactured by: Volkswagen De Mexico SA 
Date of manufacture:  03/05 
VIN:      3VWPF71K65M618687 
GVWR: 4343 lbs. 
GAWR: Front:  2337 lbs. 
 Rear: 2116 lbs. 
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Table 2  General Test and Vehicle Parameter Data, Continued 
 
Tires on vehicle (mfr., line, size): Michelin, Energy MXV4, P195/65R15 

Tire pressure with maximum capacity vehicle load: 
   Front: 51 psi  (350 kPa) 
   Rear: 51 psi  (350 kPa) 

Spare tire (mfr., line, size): Michelin, Energy MXV4, P195/65R15 

Type of seats: 
   Front Bucket 
   Rear Split bench 

Maximum width: N/A1 

Wheelbase: 2575 mm 

 
Location of “Recommended Tire Pressure” label: 

The label was located on driver side B-pillar. 

 
Data from vehicle’s “Recommended Tire Pressure” label”: 

   Recommended tire size: P195/65R15 

   Recommended cold tire pressure: 
      Front: 33 psi (230 kPa) 
      Rear: 33 psi (230 kPa) 

Vehicle Capacity Data: 

Number of Occupants (Designated seating capacity): 
      Front 2 
      Rear 3 
      Total 5 

Vehicle capacity weight: 441 kg 

Rated cargo/luggage weight2 101 kg 

 

Test vehicle attitude: 

   Delivered attitude: LF 676 mm; RF 675 mm; LR 702 mm; RR 698 mm 

   Fully loaded attitude: LF 668 mm; RF 675 mm; LR 649 mm; RR 652 mm 

   Pre-test attitude: LF 667 mm; RF 665 mm; LR 652 mm; RR 652 mm 

   Post-test attitude: LF 680 mm; RF 670 mm; LR 653 mm; RR 632 mm 

 
1 Pre-test maximum width not recorded 
2 RCLW = VCW - (68 kg * designated seating capacity) 
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Table 2  General Test and Vehicle Parameter Data, Continued 
 

Test vehicle attitude: 

 Left Sill  Right Sill  Front Bumper  Rear Bumper 
 Pitch  Pitch  L-R Roll  L-R Roll 

 As Delivered: -0.9° -1.0° 0.0° 0.0° 

 As Tested: -1.0° -0.8° N/A1 N/A1 

 Fully Loaded: -0.2° -0.1° -0.1° -0.4° 

Negative Pitch Angle = Vehicle front down 

Negative Roll Angle = Driver side down 

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

Right front 435.0 kg Right rear 294.5 kg 

Left front 435.0 kg Left rear 288.5 kg 

Total front weight 870.0 kg (59.9 % of total vehicle weight) 

Total rear weight 583.0 kg (40.1 % of total vehicle weight) 

Total delivered weight 1453.0 kg 

 
Calculation of test vehicle's target test weight: 

Total Delivered Weight (UDW) = 1453.0 kg 

Rated Cargo/Luggage Weight (RCLW) = 101.0 kg 

Weight of 2 ES-2re Dummies @ 77 kg each = 154.0 kg 

Target test weight = 1708.0 kg 

 
Weight of test vehicle with required dummies and equipment: 

Right front 468.4 kg Right rear 369.4 kg 

Left front 486.0 kg Left rear 386.0 kg 

Total front weight 954.4 kg (55.8% of total vehicle weight) 

Total rear weight 755.4 kg (44.2% of total vehicle weight) 

Total test weight 1709.8 kg (0.1% over target test weight) 
 
 
 
 
1 Measurement not recorded. 
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Table 2  General Test and Vehicle Parameter Data, Continued 
 

Weight of ballast secured in vehicle: None 

Components removed to meet target test weight: Trunk lid, plastic engine cover, jack, 
passenger hub caps, 3 headrests, serpentine 
belt with idler pulley, trunk weather strip, 1 
taillight, rear fascia with beam foam cover, 
trunk vent, passenger door weather strips, 2 
taillight brackets, trunk liner, dip stick, 
reservoir caps, wiper blades. 

 
Location of Vehicle’s CG: 1138 mm rearward of front wheel centerline 
 
Fuel System Data: 

Usable fuel system capacity 54.9 liters (from owner’s manual) 

Actual test volume: 51.0 liters (93% of usable) 
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Table 3  Post-Impact Data 
 
Test number: 050707 

Test date: 07/07/05 

Test time: 11:21 

Test type: Moving deformable barrier left side impact 

Impact angle: 270° 

Ambient temperature 
at impact area: 21° C 

Required impact velocity range: 52.1 to 53.8 km/h 

 

MDB impact velocity: 

   Primary: 52.9 km/h 

   Secondary: 52.9 km/h 

   Distance from vehicle to barrier: 

     Entering velocity trap: 661 mm 

     Exiting velocity trap: 51 mm 

 
Location of Impact Point On Test Vehicle Side To Be Impacted: 

 Wheelbase =  2575  millimeters 

 Intended impact point is  347  millimeters rearward of front axle centerline 

 (which is 940 millimeters forward of the wheelbase midpoint) 

 Actual Impact Point is  347  millimeters rearward of front axle centerline 

Impact Point: 

 Actual Impact Point is  0  mm  right  of nominal impact ref. line (Lateral) 

 Actual Impact Point is  0  mm  up  from nominal impact point (Vertical) 

Maximum Exterior Static Crush: 

 1. Level 1 (  260  mm above ground) =  83  mm 

 2. Level 2 (  520  mm above ground) =  175  mm 

 3. Level 3 (  630  mm above ground) =  177  mm 

 4. Level 4 (  920  mm above ground) =  88  mm 

 5. Level 5 (  1460  mm above ground) =  0  mm 

 Maximum Post-Test Intrusion  =  177  mm 
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Figure 1  Impact Velocity Measurement System 
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The final vane clears the final emitter/receiver pair 51 millimeters before impact. 
 
The vanes have 610-millimeter spacing. 
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Figure 2  Vehicle Accelerometer and String Potentiometer Placement 
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 1-Right Front Side Sill 12-Left Side Lower B-pillar 
 2-Right Side Sill at Rear Seat 13-Left Side Middle B-pillar 
 3-Rear Floorpan above Axle 14-Left Side Lower A-pillar 
 4-Left Side Sill at Rear Seat 15-Left Side Middle A-pillar 
 5-Left Front Side Sill 16-Left Side Front Seat Track at H-point 
 6-Left Front Door Centerline 17-Left Rear Seat Track at H-point 
 7-Right Rear Occupant Compartment 18-Vehicle Center of Gravity 
 8-Left Front Door Mid-Rear 19-Engine Top 
 9-Left Front Door Upper Centerline 20-Firewall 
 10-Left Rear Door Mid-Rear 21-Right Side Roof Rail 
 11-Left Rear Door Upper Centerline  
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Table 4  Test Vehicle Accelerometer Locations and Data Summary 
 

 
 

Accel. 
  

 
Positive Direction 
 Max. Time 

Negative Direction 
 Max. Time 

No. Location  (g) (ms) (g) (ms) 
1 Right Side Sill at Front Seat X 4.5 31.9 5.3 9.5
  Y 15.3 7.0 2.5 83.7
  Z 3.8 61.4 5.8 22.1
2 Right Side Sill At Rear Seat X 4.2 31.2 4.9 9.0
  Y 21.0 41.8 3.0 83.8

  Z 2.8 81.0 7.3 21.4
3 Rear Floorpan Above Axle X 2.4 57.2 6.6 21.4
  Y 22.0 24.0 3.5 75.5
  Z 5.4 22.4 7.5 14.2
4 Left Side Sill at Rear Seat Y 60.6 4.3 17.7 24.0
5 Left Side Sill at Front Seat Y 47.8 4.4 17.4 16.2
6 Left Front Door Centerline Y 136.9 6.2 47.9 10.6
7 Right Rear Occupant Compartment Y 23.4 41.4 3.0 85.6
8 Left Front Door Mid-Rear Y 138.3 6.4 132.4 11.0
9 Left Front Door Upper Centerline Y 105.8 12.1 58.4 8.6
10 Left Rear Door Mid-Rear Y 215.7 6.6 104.1 27.1
11 Left Rear Door Upper Centerline Y 78.8 11.4 45.6 16.2
12 Left Lower B-Pillar1 Y 116.8 3.3 25.0 23.1
13 Left Middle B-Pilla1 Y 39.1 2.2 22.5 25.1
14 Left Lower A-Pillar1 Y ---- ---- ---- ----
15 Left Middle A-Pillar Y 33.3 3.0 7.6 18.1
16 Left Front Seat Track Y 40.7 13.6 11.2 24.2
17 Left Rear Seat Track Y 22.7 20.6 7.1 81.1
18 Vehicle Center of Gravity X 3.9 19.1 12.5 26.3
  Y 51.4 20.7 39.6 26.0
  Z 15.8 23.8 11.7 18.4
 Resultant  51.5 20.7   

 
 
1 See Data Acquisition Explanations. 



 

 2-13 050707 

Table 4  Test Vehicle Accelerometer Locations and Data Summary, Cont’d. 
 

 
 

Accel. 
  

 
Positive Direction 
 Max. Time 

Negative Direction 
 Max. Time 

No. Location  (g) (ms) (g) (ms) 
19 Top of Engine X 13.8 75.1 7.9 39.6
  Y 15.9 40.3 5.1 98.6

20 Firewall X 3.1 28.1 9.8 24.2
  Y 14.2 13.3 2.4 121.8

21 Right Roof Rail X 5.1 53.8 6.6 15.4
   Y 19.5 8.2 2.1 267.4

 
Reference: X: + Forward From Rear Bumper 
  Y: + Rightward From Vehicle Centerline 
  Z: + Downward From Ground Level 
 
For acceleration data sign convention see Report Sign Convention in Appendix D. 
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Table 5  Moving Deformable Barrier (MDB) Summary 

 
MDB Face Manufacturer And Serial Number: 

  Cellbond, EH341  

Position Of Impactor (MDB) On Monorail: 

 Crabbed  27°  to the left 

MDB Specifications: 

 Overall Width of Framework Carriage =  1251  mm 

 Overall Length of MDB (Incl. honeycomb impact face) =  4014  mm 

 Wheelbase of Framework Carriage =  2591  mm 

 Track of Framework Carriage (Front & Rear) =  1881  mm 

 C.G. Location Rearward of Front Axle =  1127  mm 

MDB Weight: 
 Left Front =  486.8  kg Left Rear =  190.6  kg 

 Right Front =  280.4  kg Right Rear =  399.8  kg 

 Total Front =  767.2  kg Total Rear =  590.4  kg 

 Total MDB Weight =  1357.6  kg 

 Impact Angle (MDB C/L to Target Vehicle C/L) =  90  degrees 

 Impact Speed =  52.9  km/h 

Maximum Static Crush of Honeycomb Impact Face: 

 1. Row A at Center of Bumper Level =  162  millimeters 

 2. Row B at Top of Bumper Level =  87  millimeters 

 3. Row C at Mid Level =  95  millimeters 

 4. Row D at Top of Stack Level =  121  millimeters 

Instrumentation: 

 Number of MDB Data Channels =  5  
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Section 3.0 

 

Summary of FMVSS 214D Data 
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Table 6  Dummy Injury Criteria Data  
 

Driver Dummy S/N 009 
 
 

Positive Direction 
 Max. Time 

Negative Direction 
 Max. Time 

Location  (ms)  (ms) 
Head Acceleration  (g)     
Longitudinal X 3.6 124.6 15.5 57.1
Lateral Y 29.6 54.3 23.2 22.7
Vertical Z 20.1 22.7 4.4 29.5
Resultant 33.1 54.3  
HIC (36 ms) 101  
Head Left Acceleration  (g)     
Longitudinal X 5.7 23.0 12.7 39.8
Vertical Z 21.7 22.7 5.4 29.9
Head Front Acceleration  (g)     
Lateral Y 34.9 56.2 11.2 22.7
Vertical Z 27.1 23.0 35.3 22.7
Head Top Acceleration  (g)     
Longitudinal X 5.1 124.2 13.6 65.6
Vertical Y 36.2 49.9 13.0 22.7
Upper Neck Force  (N)     
X-Axis Shear 70.4 43.4 136.7 59.4
Y-Axis Shear 73.8 23.0 208.6 72.1
Z-Axis Axial 469.8 43.4 416.2 22.7
Upper Neck Moment  (N-m)     
About X-Axis 5.2 131.8 8.0 90.0
About Y-Axis 6.3 91.4 16.9 58.8
About Z-Axis 19.0 63.2 11.9 174.1
Lower Neck Force  (N)     
X-Axis Shear 77.9 129.3 146.9 20.0
Y-Axis Shear 166.8 26.8 237.4 48.2
Z-Axis Axial 359.0 47.4 233.4 74.9
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Table 6  Dummy Injury Criteria Data, Cont’d.  
 

Driver Dummy S/N 009 
 
 

Positive Direction 
 Max. Time 

Negative Direction 
 Max. Time 

Location  (ms)  (ms) 
Lower Neck Moment  (N-m)     
About X-Axis 8.4 36.2 26.1 75.8
About Y-Axis 28.6 71.6 7.3 133.6
About Z-Axis 21.3 59.5 11.9 175.0
Shoulder Force  (N)     
X-Axis 157.1 143.1 274.9 31.4
Y-Axis 369.0 25.0 245.9 37.1
Z-Axis 522.0 27.5 71.8 67.1
Upper Spine Acceleration  (g)     
Longitudinal X 2.4 21.8 8.5 19.0
Lateral Y 24.9 49.1 3.6 157.8
Vertical Z 1.8 18.9 1.4 68.0
Resultant 25.4 49.0  
Torso Back Plate Force  (N)     
Longitudinal X 718.2 34.8 177.0 23.0
Lateral Y 62.1 12.9 337.6 44.8
Torso Back Plate Moment  (N-m)     
Lateral Y 13.3 24.5 8.3 173.5
Vertical Z 25.1 40.7 5.3 21.2
Upper Rib Acceleration  (g)     
Lateral Y 64.8 22.6 12.9 12.9
Mid Rib Acceleration  (g)     
Lateral Y 46.7 22.2 10.6 92.4
Lower Rib Acceleration  (g)     
Lateral Y 44.6 22.5 7.7 85.1
Upper Rib Displacement  (mm)     
Lateral Y 24.6 37.4 4.7 70.1
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Table 6  Dummy Injury Criteria Data, Cont’d.  
 

Driver Dummy S/N 009 
 
 

Positive Direction 
 Max. Time 

Negative Direction 
 Max. Time 

Location  (ms)  (ms) 
Mid Rib Displacement  (mm)     
Lateral Y 20.1 37.7 5.6 70.2
Lower Rib Displacement  (mm)     
Lateral Y 26.1 39.9 0.6 72.3
Lower Spine Acceleration  (g)     
Longitudinal X 2.5 117.3 9.8 19.7
Lateral Y 27.6 34.5 5.1 69.8
Vertical Z 2.2 19.4 2.1 32.9
Resultant 27.8 34.6  
Lower Spine Force  (N)     
Longitudinal X 514.0 50.6 149.1 132.6
Lateral Y 1036.3 43.0 183.7 13.6
Lower Spine Moment  (N-m)     
Longitudinal X 54.5 72.6 94.0 25.8
Lateral Y 81.2 51.8 14.7 24.4
Lumbar Force  (N)     
Y-Axis 1218.9 43.8 35.1 212.6
Z-Axis 1374.6 51.8 25.1 184.2
Lumbar Moment  (N-m)     
About X-Axis 78.0 47.4 5.6 14.6
Front Abdominal Force  (N)     
Lateral Y 167.1 25.9 66.1 68.2
Mid Abdominal Force  (N)     
Lateral Y 243.3 30.2 24.8 115.9
Rear Abdominal Force  (N)     
Lateral Y 399.9 32.4 24.9 105.0
Abdominal Total Force  (N) 733  
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Table 6  Dummy Injury Criteria Data, Cont’d.  
 

Driver Dummy S/N 009 
 
 

Positive Direction 
 Max. Time 

Negative Direction 
 Max. Time 

Location  (ms)  (ms) 
Pubic Force  (N)     
Lateral Y 169.9 148.6 1968.9 46.1
Pelvis Acceleration  (g)     
Longitudinal X 5.7 148.5 10.3 20.3
Lateral Y 37.3 25.6 12.1 64.2
Vertical Z 9.1 19.1 9.8 21.2
Resultant 37.5 25.5  
Left Femur Force  (N)     
X-Axis 102.6 22.6 212.0 47.1
Y-Axis 930.1 47.2 322.2 23.0
Z-Axis 919.0 42.9 160.2 62.2
Left Femur Moment  (N-m)     
About Longitudinal 94.8 45.5 40.1 163.5
About Lateral 23.2 44.4 18.8 62.4
About Vertical 7.8 66.7 43.0 51.9
Right Femur Force  (N)     
X-Axis 249.4 68.5 49.8 188.0
Y-Axis 437.6 43.4 149.9 21.7
Z-Axis 931.1 49.4 57.0 83.8
Right Femur Moment  (N-m)     
About Longitudinal 88.4 55.4 26.4 42.2
About Lateral 41.6 43.8 2.4 17.9
About Vertical 9.9 264.5 16.5 58.6

 
Positive Direction: Negative Direction: 
 Longitudinal: Forward Longitudinal: Rearward 

 Lateral: Rightward Lateral: Leftward 

 Vertical: Downward Vertical: Upward 
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Table 6  Dummy Injury Criteria Data, Cont’d.  
 

Left Rear Passenger Dummy S/N 010 
 
 

Positive Direction 
 Max. Time 

Negative Direction 
 Max. Time 

Location  (ms)  (ms) 
Head Acceleration  (g)     
Longitudinal X 14.8 97.0 18.7 39.4
Lateral Y 39.8 43.5 6.2 97.4
Vertical Z 17.7 68.2 26.0 56.7
Resultant 43.6 40.7  
HIC (36 ms) 211  
Head Left Acceleration  (g)     
Longitudinal X 8.0 80.0 24.3 39.3
Vertical Z 22.7 68.2 30.5 40.5
Head Front Acceleration  (g)     
Lateral Y 45.3 43.6 7.4 97.2
Vertical Z 23.1 56.9 17.0 68.2
Head Top Acceleration  (g)     
Longitudinal X 6.1 94.5 26.5 39.5
Vertical Y 75.1 40.6 11.5 97.2
Upper Neck Force  (N)     
X-Axis Shear 224.1 53.3 327.9 84.2
Y-Axis Shear 80.8 140.2 910.9 58.6
Z-Axis Axial 286.0 99.5 1789.4 56.9
Upper Neck Moment  (N-m)     
About X-Axis 48.5 75.7 27.6 53.1
About Y-Axis 14.3 104.2 3.2 310.0
About Z-Axis 6.6 257.7 17.8 120.1
Lower Neck Force  (N)     
X-Axis Shear 103.0 142.6 112.8 39.7
Y-Axis Shear 811.2 55.0 343.8 77.4
Z-Axis Axial 356.9 100.2 1934.2 58.0
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Table 6  Dummy Injury Criteria Data, Cont’d.  
 

Left Rear Passenger Dummy S/N 010 
 
 

Positive Direction 
 Max. Time 

Negative Direction 
 Max. Time 

Location  (ms)  (ms) 
Lower Neck Moment  (N-m)     
About X-Axis 17.8 141.8 92.8 75.6
About Y-Axis 32.1 84.2 14.7 51.8
About Z-Axis 6.6 256.1 15.4 166.6
Shoulder Force  (N)     
X-Axis 1246.8 53.0 110.4 28.4
Y-Axis 3041.9 52.8 210.0 95.8
Z-Axis 476.5 40.9 136.0 103.6
Upper Spine Acceleration  (g)     
Longitudinal X 4.5 121.4 12.3 54.4
Lateral Y 43.3 53.5 5.3 150.4
Vertical Z 5.8 73.2 5.7 47.4
Resultant 44.9 53.6  
Torso Back Plate Force  (N)     
Longitudinal X 345.9 143.0 85.1 259.4
Lateral Y 80.4 75.8 617.1 48.4
Torso Back Plate Moment  (N-m)     
Lateral Y 5.6 40.1 8.4 118.6
Vertical Z 15.0 46.0 6.4 145.1
Upper Rib Acceleration  (g)     
Lateral Y 68.3 39.9 8.2 118.2
Mid Rib Acceleration  (g)     
Lateral Y 56.2 41.8 8.1 146.2
Lower Rib Acceleration  (g)     
Lateral Y 49.9 41.8 10.3 96.1
Upper Rib Displacement  (mm)     
Lateral Y 28.6 55.3 0.3 91.8
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Table 6  Dummy Injury Criteria Data, Cont’d.  
 

Left Rear Passenger Dummy S/N 010 
 
 

Positive Direction 
 Max. Time 

Negative Direction 
 Max. Time 

Location  (ms)  (ms) 
Mid Rib Displacement  (mm)     
Lateral Y 22.7 51.9 1.8 76.6
Lower Rib Displacement  (mm)     
Lateral Y 18.6 52.6 3.9 76.0
Lower Spine Acceleration  (g)     
Longitudinal X 3.3 136.4 8.6 51.1
Lateral Y 51.6 46.4 6.6 75.4
Vertical Z 5.9 73.6 8.4 47.0
Resultant 52.6 46.5  
Lower Spine Force  (N)     
Longitudinal X 160.4 91.9 352.8 48.2
Lateral Y 2031.3 45.6 187.3 111.5
Lower Spine Moment  (N-m)     
Longitudinal X 41.2 136.5 176.2 45.7
Lateral Y 9.1 149.3 63.2 51.4
Lumbar Force  (N)     
Y-Axis 2216.0 47.4 130.1 135.3
Z-Axis 459.0 100.8 1535.8 50.3
Lumbar Moment  (N-m)     
About X-Axis 112.5 45.8 10.6 288.7
Front Abdominal Force  (N)     
Lateral Y 291.3 48.2 25.8 102.2
Mid Abdominal Force  (N)     
Lateral Y 591.8 47.8 45.0 79.3
Rear Abdominal Force  (N)     
Lateral Y 519.6 48.5 12.0 28.7
Abdominal Total Force  (N)  
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Table 6  Dummy Injury Criteria Data, Cont’d.  
 

Left Rear Passenger Dummy S/N 010 
 
 

Positive Direction 
 Max. Time 

Negative Direction 
 Max. Time 

Location  (ms)  (ms) 
Pubic Force  (N)     
Lateral Y 123.5 219.5 2542.4 42.6
Pelvis Acceleration  (g)     
Longitudinal X 10.0 45.0 15.2 49.4
Lateral Y 53.7 38.8 12.4 59.3
Vertical Z 6.7 54.7 10.4 40.2
Resultant1 54.6 38.8  
Left Femur Force  (N)     
X-Axis 77.7 70.6 218.2 28.3
Y-Axis 96.0 310.0 1108.3 50.3
Z-Axis 528.9 37.2 170.4 152.6
Left Femur Moment  (N-m)     
About Longitudinal 58.8 37.2 65.1 58.2
About Lateral 10.9 30.1 38.6 28.5
About Vertical 19.9 37.7 11.1 48.6
Right Femur Force  (N)     
X-Axis 240.0 43.1 231.4 65.1
Y-Axis 447.0 37.5 753.2 46.1
Z-Axis 1044.5 46.5 133.2 134.9
Right Femur Moment  (N-m)     
About Longitudinal 55.5 52.9 66.9 38.2
About Lateral 50.6 46.8 22.6 67.8
About Vertical 21.9 53.0 4.5 310.0

 
Positive Direction: Negative Direction: 
 Longitudinal: Forward Longitudinal: Rearward 

 Lateral: Rightward Lateral: Leftward 

 Vertical: Downward Vertical: Upward 
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Table 7  Post-Impact Dummy/Vehicle Data 
 
Visible Dummy Contact Points: 
 
 Driver Passenger 
 
Head Side curtain airbag Side curtain airbag,  
  head restraint, headliner 
 
Shoulder Door panel Door panel 
 
Abdomen Side torso airbag None 
 
Left knee Door panel Door panel 
 
Right knee None None 
 
 
Door opening: 
 
 Left Right 
 
Front Jammed and latched Easy 
 
Rear Jammed and latched Easy 
 
 
Seat movement: 
 
 Seat back failure Seat shift 
 
Left Front None None 
 
Left Rear None None 
 
 
Glazing damage: Impacted side windows broken. 
 
 
Other notable impact effects: None 
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Section 4.0 

 

Occupant, Vehicle, Camera, and Barrier Information 
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Table 8  Vehicle Structural Measurements1,2 

 
 Elements Pre-Test 
1 Total Length  4565 
2 Total Width  1287 
3 Bumper Top Height  523 
4 Bumper Bottom Height  393 
5 Longitudinal Member Top Height  543 
6 Longitudinal Member Bottom Height  350 
7 Distance Between Longitudinal Members  120 
7´ Longitudinal Member Width  123 
8 Engine Top Height  891 
9 Engine Bottom Height  154 
10 Engine and Gearbox Width  860 
11 Front Bumper - Engine Distance  375 
12 Front Shock Absorber Fixing Height  868 
13 Bonnet Leading Edge Height  712 
14 Front Shock Absorber Fixing Width  115 
15 Front Bumper - Front Axle Distance  885 
16 Front Axle - A Pillar Distance  460 
17 A Pillar - B Pillar Distance  1045 
18 B Pillar - Rear Axle Distance  1065 
19 B Pillar - C Pillar Distance  940 
20 Roof Sill Bottom Height  1297 
21 Roof Sill Top Height  1338 
22 Floor Sill Bottom Height  297 
23 Floor Sill Top Height  337 

 
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. 
2 The vertical  measurements from the ground are adjusted based on the test vehicle’s pre-test 

attitude measurements. 
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Figure 3  Pre-Test And Post-Test Measurement Points 
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Note:  All dimensions are in millimeters with tolerance of ±3 mm 

Code Measurement Description Pre-Test Post-Test Change 
A Wheelbase 2575 2575 0 
B Front Axle to Front Surface of Vehicle 885 873 12 
C Rear Axle to Rear Surface of Vehicle 1080 1075 5 
D Total Length at Centerline 4565 4550 15 
E Front Bumper Thickness 137 137 0 
F Front Bumper Bottom to Ground 440 468 -28 
G Sill Height at Front Wheel Well 295 295 0 
H Sill Height at Front Door Leading Edge 205 245 -40 
I Sill Height at “B” Pillar 215 247 -32 

J1 Sill Height at Rear Wheel Well 175 187 -12 
J2 Pinch Weld Height at Rear Wheel Well 230 238 -8 
K Sill Height Aft of Rear Wheel Well  390 345 45 
L Rear Bumper Thickness 180 180 0 
M Rear Bumper Bottom to Ground  480 430 50 
N Sill Height to Window Bottom Sill 695 650 45 
O Front Door Leading Edge to Impact CL 837 751 86 
P Rear Door Trailing Edge to Impact CL 1190 1123 67 
Q Front Window Opening 390 387 3 
R Right Side Length 4300 4300 0 
S Left Side Length 4300 4293 7 
T Vehicle Width at “B” Post 1262 1202 60 

D = Length at centerline E&L = Bumper Thickness R = Right Side Length S = Left Side Length 
T = Width at B-pillar J1 = To Pinch Weld J2 = To Sill 
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Figure 4  ES-2re Longitudinal Clearance Dimensions 
 

 
Left Side View 

 

Note:  All measurements are in millimeters with tolerance of  ±3 mm 

Measurement Driver ES-2re # 009 Left Rear Pass. ES-2re # 010 
HH 444 N/A 
HW 717 N/A 
HZ 184 N/A 

NR/NB 487 603 
CD/CB 582 587 

CS 340 N/A 
KDL(KDA°)/KBL(KBA°) 104/(23.2°) 124/(7.2°) 
KDR(KDA°)/KBR(KBA°) 110/(16.6°) 112/(9.2°) 

PA° N/A N/A 
PHX 203 190 
PHZ 211 208 

 
Note: 2-door vehicle shown.  Rear dummy PHX and PHZ measurements for 4-door vehicle 

would use the C-post striker as a reference point. 
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Figure 5  ES-2re Lateral Clearance Dimensions 
 
 
 
 

 
 
 
 

Note:  All measurements are in millimeters with tolerance of ±3 mm 

Measurement Driver ES-2re # 009 Left Rear Pass. ES-2re # 010 
HR 214 191 
HS 335 303 

AD* 118 84 
HD 166 163 

 
* Lower measurement is taken laterally at center of the lower rib accelerometer height from 

the SID arm segment to the closest part of the vehicle side. 
 Upper measurement is taken laterally at center of the upper rib accelerometer height from 

the SID arm segment to the closest part of the vehicle side. 
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Figure 6  Vehicle Side Measurements 
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Measurements in Millimeters (mm)

 
 
 Level 5 - Window Top 
 Level 4 - Window Sill 
 Level 3 - Mid-Door 
 Level 2 - Occupant H-Point 
 Level 1 - Axle Centerline Height or Sill Top Height 
 
 

Measurements Are Taken When The Vehicle Is In The “As Tested” Configuration. 

Measurements along the vertical 750 mm line shown above: 
 
 Level 5 @ Window Top =  1460  mm 

 Level 4 @ Window Sill =  920  mm 

 Level 3 @ Mid Door =  630  mm 

 Level 2 @ Occupant H-Point =  520  mm 

 Level 1 @ Axle Centerline Height =  260  mm 
 (or Sill Top Height) 
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Figure 10  MDB Accelerometer Locations and Data Summary 
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Coordinates 
(millimeters) 

Positive Direction 
 Max. Time 

Negative Direction 
 Max. Time 

No. Location X* Y* Z* (g) (ms) (g) (ms) 
1 MDB Center of Gravity 1853 0 -519     
 Longitudinal X    3.1 121.1 22.7 41.2
 Lateral Y    1.4 54.4 7.4 28.8
 Vertical Z    7.9 13.0 7.0 22.8
 Resultant R    23.0 41.2   
2 Rear Frame Member 411 -738 -628     
 Longitudinal X    1.6 132.0 22.5 30.9
 Lateral Y    3.4 23.4 2.6 52.7

*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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Figure 11  Camera Positions 
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Table 12  Camera Information 
 
 
Camera  Location, mm Angle Lens Speed 
Number Location X Y Z (deg.) (mm) (fps) 

1 Overhead wide 250 2150 -5750 -77.5 10 1000 

2 Overhead tight 370 1800 -5750 -85.5 Zoom 1000 

3 Onboard MDB left side -1750 -40 -720 -0.5 13 1000 

4 Onboard MDB center -2480 830 -1353 -5.2 17 1000 

5 Right wide 230 7821 -962 2.3 12.5 1000 

6 Left quarter wide -2904 -5610 -945 -2.1 25 1000 

7 Onboard vehicle front 529 1364 -1220 -0.3 25 1000 

8 Onboard side front door 1562 185 -1101 -4.2 12.5 1000 

9 Onboard side rear door 1490 759 -1138 -8.3 12.5 1000 

10 Real-time Panning-Video N/A N/A N/A N/A  24 

11 Onboard vehicle driver hip 766 1121 -1495 -25.6 50 1000 

 
+X:  Forward (referenced to MDB) from impact point 
+Y:  Rightward (referenced to MDB) from impact point 
+Z:  Downward from ground level 
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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 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-10 050707 

 
Figure A-17  Pre-Test Front View with MDB in Position 

 
 

 
Figure A-18  Post-Test Front View with MDB in Position 
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Figure A-19  Pre-Test Rear View with MDB in Position 

 
 

 
Figure A-20  Post-Test Rear View with MDB in Position 
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Figure A-21  Pre-Test Left Front View of MDB with Impactor Face in Position 

 
 

 
Figure A-22  Post-Test Left Front View of MDB with Impactor Face in Position 
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Figure A-23  Pre-Test Left Side View of MDB with Impactor Face in Position 

 
 

 
Figure A-24  Post-Test Left Side View of MDB with Impactor Face in Position 
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Figure A-25  Pre-Test Left Rear View of MDB with Impactor Face in Position 

 
 

 
Figure A-26  Post-Test Left Rear View of MDB with Impactor Face in Position 
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Figure A-27  Pre-Test Overhead View of MDB Aligned with Vehicle 

 
 

 
Figure A-28  Post-Test Overhead View of MDB Aligned with Vehicle 
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Figure A-29  Pre-Test Frontal View of Impactor Face 

 
 

 
Figure A-30  Post-Test Frontal View of Impactor Face 
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Figure A-31  Pre-Test Left Side View of Impactor Face 

 
 

 
Figure A-32  Post-Test Left Side View of Impactor Face 
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Figure A-33  Pre-Test Right Side View of Impactor Face 

 
 

 
Figure A-34  Post-Test Right Side View of Impactor Face 
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Figure A-35  Pre-Test Top View of Impactor Face 

 
 

 
Figure A-36  Post-Test Top View of Impactor Face 
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Figure A-37  Pre-Test View of MDB Showing Contact Switches in Place 

 
 

 
Figure A-38  Post-Test View of MDB Showing Contact Switches in Place 
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Figure A-39  Pre-Test Primary Impact Point View 

 
 

 
Figure A-40  Post-Test Primary Impact Point View 
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Figure A-41  Pre-Test Secondary Impact Point View 

 
 

 
Figure A-42  Post-Test Secondary Impact Point View 
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Figure A-43  Post-Test Fuel Filler Cap View 

 
 
 
 
 
 
 
 
 
 
 
 
 

Intentionally Left Blank 
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Figure A-44  Pre-Test Right Occupant Compartment View of Front ES-2re 

 
 

 
Figure A-45  Post-Test Right Occupant Compartment View of Front ES-2re 
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Figure A-46  Pre-Test Right Occupant Compartment View of Rear ES-2re 

 
 

 
Figure A-47  Post-Test Right Occupant Compartment View of Rear ES-2re 
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Figure A-48  Pre-Test Left View of Front ES-2re - View 1 

 
 

 
Figure A-49  Post-Test Left View of Front ES-2re View 
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Figure A-50  Pre-Test Left View of Front ES-2re - View 2 
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Figure A-51  Pre-Test Left View of Front ES-2re and Door Clearance 

 
 

 
Figure A-52  Post-Test Left View of Front ES-2re and Door Clearance 
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Figure A-53  Pre-Test Left View of Rear ES-2re - View 1 

 
 

 
Figure A-54  Post-Test Left View of Rear ES-2re View 
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Figure A-55  Pre-Test Left View of Rear ES-2re - View 2 
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Figure A-56  Pre-Test Left View of Rear ES-2re and Door Clearance 

 
 

 
Figure A-57  Post-Test Left View of Rear ES-2re and Door Clearance 
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Figure A-58  Pre-Test Interior of Front Door 

 
 

 
Figure A-59  Post-Test Interior of Front Door Showing ES-2re Impact Locations 
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Figure A-60  Post-Test Front ES-2re Contact - View 1 

 
 

 
Figure A-61  Post-Test Front ES-2re Contact - View 2 
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Figure A-62  Post-Test Front ES-2re Contact - View 3 
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Figure A-63  Pre-Test Interior of Rear Door 

 
 

 
Figure A-64  Post-Test Interior of Rear Door Showing ES-2re Impact Locations 
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Figure A-65  Post-Test Rear ES-2re Contact - View 1 

 
 

 
Figure A-66  Post-Test Rear ES-2re Contact - View 2 
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Figure A-67  Post-Test Rear ES-2re Contact - View 3 
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Figure A-68  Pre-Test Left Side Overall View of MDB 

 
 

 
Figure A-69  Post-Test Left Side Overall View of MDB 
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Figure A-70  Pre-Test Right Side Overall View of MDB 

 
 

 
Figure A-71  Post-Test Right Side Overall View of MDB 



 

 A-40 050707 

 
Figure A-72  Pre-Test Right Front Overall View of MDB 
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Figure A-73  Pre-Test Barrier Face Front View 
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Figure A-74  Pre-Test Barrier Face Left Side View 

 
 

 
Figure A-75  Post-Test Barrier Face Left Side View 
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Figure A-76  Pre-Test Barrier Face Right Side View 

 
 

 
Figure A-77  Post-Test Barrier Face Right Side View 
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Figure A-78  Pre-Test Barrier Face Overhead View 

 
 

 
Figure A-79  Post-Test Barrier Face Overhead View 
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Figure A-80  Vehicle Certification Label View 

 
 

 
Figure A-81  Vehicle Tire Load Label View 
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Appendix B 

 

Data Plots 
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Test Number: 050707

Date: 07/07/2005
Time: 11:26

Filter: CFC_600
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Time [ms]Max. Value
50.63 N·m at 46.80 ms

Min. Value
-22.56 N·m at 67.84 ms

MDB into Left Side of 2005 Volkswagen Jetta at 52.9 kph
Right Femur Moment Y

TRC Inc. Test Lab: CTFCustomer: VRTC
Test Number: 050707

Date: 07/07/2005
Time: 11:26

Filter: CFC_600
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Time [ms]Max. Value
21.92 N·m at 53.04 ms

Min. Value
-4.47 N·m at 310.00 ms

MDB into Left Side of 2005 Volkswagen Jetta at 52.9 kph
Right Femur Moment Z

TRC Inc. Test Lab: CTFCustomer: VRTC
Test Number: 050707

Date: 07/07/2005
Time: 11:26

Filter: CFC_600
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Time [ms]Max. Value
4.53 g at 31.92 ms

Min. Value
-5.27 g at 9.52 ms

MDB into Left Side of 2005 Volkswagen Jetta at 52.9 kph
Right Side Sill at Front Seat X-axis Acceleration

TRC Inc. Test Lab: CTFCustomer: VRTC
Test Number: 050707

Date: 07/07/2005
Time: 11:26

Filter: CFC_60
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Time [ms]Max. Value
15.27 g at 7.04 ms

Min. Value
-2.50 g at 83.68 ms

MDB into Left Side of 2005 Volkswagen Jetta at 52.9 kph
Right Side Sill at Front Seat Y-axis Acceleration

TRC Inc. Test Lab: CTFCustomer: VRTC
Test Number: 050707

Date: 07/07/2005
Time: 11:26

Filter: CFC_60
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Time [ms]Max. Value
5.62 m/s at 65.20 ms

Min. Value
0.00 m/s at 2.72 ms

MDB into Left Side of 2005 Volkswagen Jetta at 52.9 kph
Right Side Sill at Front Seat Y-axis Velocity

TRC Inc. Test Lab: CTFCustomer: VRTC
Test Number: 050707

Date: 07/07/2005
Time: 11:26

Filter: CFC_180
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Time [ms]Max. Value
1.37 m at 310.00 ms

Min. Value
0.00 m at 0.00 ms

MDB into Left Side of 2005 Volkswagen Jetta at 52.9 kph
Right Side Sill at Front Seat Y-axis Displacement

TRC Inc. Test Lab: CTFCustomer: VRTC
Test Number: 050707

Date: 07/07/2005
Time: 11:26

Filter: CFC_180
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Time [ms]Max. Value
3.81 g at 61.36 ms

Min. Value
-5.82 g at 22.08 ms

MDB into Left Side of 2005 Volkswagen Jetta at 52.9 kph
Right Side Sill at Front Seat Z-axis Acceleration

TRC Inc. Test Lab: CTFCustomer: VRTC
Test Number: 050707

Date: 07/07/2005
Time: 11:26

Filter: CFC_60
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Time [ms]Max. Value
15.86 g at 7.28 ms

Min. Value
0.01 g at -18.08 ms

MDB into Left Side of 2005 Volkswagen Jetta at 52.9 kph
Right Side Sill at Front Seat Resultant Acceleration

TRC Inc. Test Lab: CTFCustomer: VRTC
Test Number: 050707

Date: 07/07/2005
Time: 11:26

Filter: CFC_60
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Time [ms]Max. Value
4.17 g at 31.20 ms

Min. Value
-4.93 g at 9.04 ms

MDB into Left Side of 2005 Volkswagen Jetta at 52.9 kph
Right Side Sill at Rear Seat X-axis Acceleration

TRC Inc. Test Lab: CTFCustomer: VRTC
Test Number: 050707

Date: 07/07/2005
Time: 11:26

Filter: CFC_60
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Time [ms]Max. Value
20.97 g at 41.76 ms

Min. Value
-3.03 g at 83.84 ms

MDB into Left Side of 2005 Volkswagen Jetta at 52.9 kph
Right Side Sill at Rear Seat Y-axis Acceleration

TRC Inc. Test Lab: CTFCustomer: VRTC
Test Number: 050707

Date: 07/07/2005
Time: 11:26

Filter: CFC_60
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Time [ms]Max. Value
7.13 m/s at 63.60 ms

Min. Value
0.00 m/s at 2.96 ms

MDB into Left Side of 2005 Volkswagen Jetta at 52.9 kph
Right Side Sill at Rear Seat Y-axis Velocity

TRC Inc. Test Lab: CTFCustomer: VRTC
Test Number: 050707

Date: 07/07/2005
Time: 11:26

Filter: CFC_180
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Time [ms]Max. Value
1.74 m at 310.00 ms

Min. Value
0.00 m at 0.00 ms

MDB into Left Side of 2005 Volkswagen Jetta at 52.9 kph
Right Side Sill at Rear Seat Y-axis Displacement

TRC Inc. Test Lab: CTFCustomer: VRTC
Test Number: 050707

Date: 07/07/2005
Time: 11:26

Filter: CFC_180
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Time [ms]Max. Value
2.76 g at 80.96 ms

Min. Value
-7.30 g at 21.36 ms

MDB into Left Side of 2005 Volkswagen Jetta at 52.9 kph
Right Side Sill at Rear Seat Z-axis Acceleration

TRC Inc. Test Lab: CTFCustomer: VRTC
Test Number: 050707

Date: 07/07/2005
Time: 11:26

Filter: CFC_60
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Time [ms]Max. Value
21.24 g at 41.92 ms

Min. Value
0.01 g at -20.00 ms

MDB into Left Side of 2005 Volkswagen Jetta at 52.9 kph
Right Side Sill at Rear Seat Resultant Acceleration

TRC Inc. Test Lab: CTFCustomer: VRTC
Test Number: 050707

Date: 07/07/2005
Time: 11:26

Filter: CFC_60
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Time [ms]Max. Value
2.37 g at 57.20 ms

Min. Value
-6.62 g at 21.44 ms

MDB into Left Side of 2005 Volkswagen Jetta at 52.9 kph
Rear Floorpan Above Axle X-axis Acceleration

TRC Inc. Test Lab: CTFCustomer: VRTC
Test Number: 050707

Date: 07/07/2005
Time: 11:26

Filter: CFC_60
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Time [ms]Max. Value
21.97 g at 24.00 ms

Min. Value
-3.53 g at 75.52 ms

MDB into Left Side of 2005 Volkswagen Jetta at 52.9 kph
Rear Floorpan Above Axle Y-axis Acceleration

TRC Inc. Test Lab: CTFCustomer: VRTC
Test Number: 050707

Date: 07/07/2005
Time: 11:26

Filter: CFC_60
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Time [ms]Max. Value
5.38 g at 22.40 ms

Min. Value
-7.52 g at 14.16 ms

MDB into Left Side of 2005 Volkswagen Jetta at 52.9 kph
Rear Floorpan Above Axle Z-axis Acceleration

TRC Inc. Test Lab: CTFCustomer: VRTC
Test Number: 050707

Date: 07/07/2005
Time: 11:26

Filter: CFC_60
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Time [ms]Max. Value
23.14 g at 22.88 ms

Min. Value
0.00 g at -16.88 ms

MDB into Left Side of 2005 Volkswagen Jetta at 52.9 kph
Rear Floorpan Above Axle Resultant Acceleration

TRC Inc. Test Lab: CTFCustomer: VRTC
Test Number: 050707

Date: 07/07/2005
Time: 11:26

Filter: CFC_60
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Time [ms]Max. Value
60.60 g at 4.32 ms

Min. Value
-17.71 g at 24.00 ms

MDB into Left Side of 2005 Volkswagen Jetta at 52.9 kph
Left Side Sill at Rear Seat Y-axis Acceleration

TRC Inc. Test Lab: CTFCustomer: VRTC
Test Number: 050707

Date: 07/07/2005
Time: 11:26

Filter: CFC_60

A
cc

e l
er

at
io

n 
[g

]



 

 

-50 0 50 100 150 200 250 300 350

-20

-10

0

10

20

30

40

50

14SILBFR0000ACYD

Time [ms]Max. Value
47.83 g at 4.40 ms

Min. Value
-17.40 g at 16.16 ms

MDB into Left Side of 2005 Volkswagen Jetta at 52.9 kph
Left Side Sill at Front Seat Y-axis Acceleration

TRC Inc. Test Lab: CTFCustomer: VRTC
Test Number: 050707

Date: 07/07/2005
Time: 11:26

Filter: CFC_60
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Time [ms]Max. Value
23.39 g at 41.44 ms

Min. Value
-2.96 g at 85.60 ms

MDB into Left Side of 2005 Volkswagen Jetta at 52.9 kph
Right Rear Occupant Compartment Y-axis Accel

TRC Inc. Test Lab: CTFCustomer: VRTC
Test Number: 050707

Date: 07/07/2005
Time: 11:26

Filter: CFC_60
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Time [ms]Max. Value
116.83 g at 3.28 ms

Min. Value
-25.02 g at 23.12 ms

MDB into Left Side of 2005 Volkswagen Jetta at 52.9 kph
Left Lower B-Post Y-axis Accel

TRC Inc. Test Lab: CTFCustomer: VRTC
Test Number: 050707

Date: 07/07/2005
Time: 11:26

Filter: CFC_60
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See Data Acquisition Explanations
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Time [ms]Max. Value
39.06 g at 2.16 ms

Min. Value
-22.51 g at 25.12 ms

MDB into Left Side of 2005 Volkswagen Jetta at 52.9 kph
Left Middle B-Post Y-axis Accel

TRC Inc. Test Lab: CTFCustomer: VRTC
Test Number: 050707

Date: 07/07/2005
Time: 11:26

Filter: CFC_60
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See Data Acquisition Explanations
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Time [ms]Max. Value
73.05 g at 11.04 ms

Min. Value
-1,564.96 g at 20.72 ms

MDB into Left Side of 2005 Volkswagen Jetta at 52.9 kph
Left Lower A-Post Y-axis Accel

TRC Inc. Test Lab: CTFCustomer: VRTC
Test Number: 050707

Date: 07/07/2005
Time: 11:26

Filter: CFC_60
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See Data Acquisition Explanations
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Time [ms]Max. Value
33.29 g at 2.96 ms

Min. Value
-7.57 g at 18.08 ms

MDB into Left Side of 2005 Volkswagen Jetta at 52.9 kph
Left Middle A-Post Y-axis Accel

TRC Inc. Test Lab: CTFCustomer: VRTC
Test Number: 050707

Date: 07/07/2005
Time: 11:26

Filter: CFC_60
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Time [ms]Max. Value
40.70 g at 13.60 ms

Min. Value
-11.18 g at 24.24 ms

MDB into Left Side of 2005 Volkswagen Jetta at 52.9 kph
Left Front Seat Track Y-axis Acceleration

TRC Inc. Test Lab: CTFCustomer: VRTC
Test Number: 050707

Date: 07/07/2005
Time: 11:26

Filter: CFC_60
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Time [ms]Max. Value
22.72 g at 20.56 ms

Min. Value
-7.11 g at 81.12 ms

MDB into Left Side of 2005 Volkswagen Jetta at 52.9 kph
Left Rear Seat Track Y-axis Acceleration

TRC Inc. Test Lab: CTFCustomer: VRTC
Test Number: 050707

Date: 07/07/2005
Time: 11:26

Filter: CFC_60
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Time [ms]Max. Value
3.92 g at 19.12 ms

Min. Value
-12.55 g at 26.32 ms

MDB into Left Side of 2005 Volkswagen Jetta at 52.9 kph
Vehicle Center of Gravity X-axis Acceleration

TRC Inc. Test Lab: CTFCustomer: VRTC
Test Number: 050707

Date: 07/07/2005
Time: 11:26

Filter: CFC_60
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Time [ms]Max. Value
51.39 g at 20.72 ms

Min. Value
-39.65 g at 26.00 ms

MDB into Left Side of 2005 Volkswagen Jetta at 52.9 kph
Vehicle Center of Gravity Y-axis Acceleration

TRC Inc. Test Lab: CTFCustomer: VRTC
Test Number: 050707

Date: 07/07/2005
Time: 11:26

Filter: CFC_60
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Time [ms]Max. Value
15.82 g at 23.84 ms

Min. Value
-11.71 g at 18.40 ms

MDB into Left Side of 2005 Volkswagen Jetta at 52.9 kph
Vehicle Center of Gravity Z-axis Acceleration

TRC Inc. Test Lab: CTFCustomer: VRTC
Test Number: 050707

Date: 07/07/2005
Time: 11:26

Filter: CFC_60
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Time [ms]Max. Value
51.54 g at 20.72 ms

Min. Value
0.00 g at -20.00 ms

MDB into Left Side of 2005 Volkswagen Jetta at 52.9 kph
Vehicle Center of Gravity Resultant Acceleration

TRC Inc. Test Lab: CTFCustomer: VRTC
Test Number: 050707

Date: 07/07/2005
Time: 11:26

Filter: CFC_60
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Time [ms]Max. Value
13.82 g at 75.12 ms

Min. Value
-7.89 g at 39.60 ms

MDB into Left Side of 2005 Volkswagen Jetta at 52.9 kph
Top of Engine X-axis Acceleration

TRC Inc. Test Lab: CTFCustomer: VRTC
Test Number: 050707

Date: 07/07/2005
Time: 11:26

Filter: CFC_60
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Time [ms]Max. Value
15.90 g at 40.32 ms

Min. Value
-5.05 g at 98.56 ms

MDB into Left Side of 2005 Volkswagen Jetta at 52.9 kph
Top of Engine Y-axis Acceleration

TRC Inc. Test Lab: CTFCustomer: VRTC
Test Number: 050707

Date: 07/07/2005
Time: 11:26

Filter: CFC_60
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Time [ms]Max. Value
3.12 g at 28.08 ms

Min. Value
-9.81 g at 24.24 ms

MDB into Left Side of 2005 Volkswagen Jetta at 52.9 kph
Firewall X-axis Acceleration

TRC Inc. Test Lab: CTFCustomer: VRTC
Test Number: 050707

Date: 07/07/2005
Time: 11:26

Filter: CFC_60
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Time [ms]Max. Value
14.19 g at 13.28 ms
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-2.35 g at 121.76 ms

MDB into Left Side of 2005 Volkswagen Jetta at 52.9 kph
Firewall Y-axis Acceleration

TRC Inc. Test Lab: CTFCustomer: VRTC
Test Number: 050707

Date: 07/07/2005
Time: 11:26

Filter: CFC_60
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Time [ms]Max. Value
5.11 g at 53.84 ms

Min. Value
-6.56 g at 15.44 ms

MDB into Left Side of 2005 Volkswagen Jetta at 52.9 kph
Right Roof Rail X-axis Acceleration

TRC Inc. Test Lab: CTFCustomer: VRTC
Test Number: 050707

Date: 07/07/2005
Time: 11:26

Filter: CFC_60
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19.49 g at 8.24 ms
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-2.05 g at 267.36 ms

MDB into Left Side of 2005 Volkswagen Jetta at 52.9 kph
Right Roof Rail Y-axis Acceleration

TRC Inc. Test Lab: CTFCustomer: VRTC
Test Number: 050707

Date: 07/07/2005
Time: 11:26

Filter: CFC_60
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Time [ms]Max. Value
136.91 g at 6.16 ms
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-47.94 g at 10.56 ms

MDB into Left Side of 2005 Volkswagen Jetta at 52.9 kph
Left Front Door centerline Y-axis Acceleration

TRC Inc. Test Lab: CTFCustomer: VRTC
Test Number: 050707

Date: 07/07/2005
Time: 11:26
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Time [ms]Max. Value
138.27 g at 6.40 ms
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-132.36 g at 11.04 ms

MDB into Left Side of 2005 Volkswagen Jetta at 52.9 kph
Left Front Door mid-rear Y-axis Acceleration

TRC Inc. Test Lab: CTFCustomer: VRTC
Test Number: 050707

Date: 07/07/2005
Time: 11:26
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Time [ms]Max. Value
105.77 g at 12.08 ms
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-58.43 g at 8.64 ms

MDB into Left Side of 2005 Volkswagen Jetta at 52.9 kph
Left Front Door upper centerline Y-axis Acceleration

TRC Inc. Test Lab: CTFCustomer: VRTC
Test Number: 050707

Date: 07/07/2005
Time: 11:26
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Time [ms]Max. Value
215.69 g at 6.64 ms
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-104.13 g at 27.12 ms

MDB into Left Side of 2005 Volkswagen Jetta at 52.9 kph
Left Rear Door mid-rear Y-axis Acceleration

TRC Inc. Test Lab: CTFCustomer: VRTC
Test Number: 050707

Date: 07/07/2005
Time: 11:26
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Time [ms]Max. Value
78.77 g at 11.36 ms

Min. Value
-45.63 g at 16.24 ms

MDB into Left Side of 2005 Volkswagen Jetta at 52.9 kph
Left Rear Door upper centerline Y-axis Acceleration

TRC Inc. Test Lab: CTFCustomer: VRTC
Test Number: 050707

Date: 07/07/2005
Time: 11:26
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2.27 g at 116.24 ms
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Upper Spine X

TRC Inc. Test Lab: CTFCustomer: VRTC
Test Number: 050707
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Filter: FIR_100
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Time [ms]Max. Value
53.26 g at 41.92 ms

Min. Value
-7.30 g at 146.24 ms

MDB into Left Side of 2005 Volkswagen Jetta at 52.9 kph
Mid Rib Accel Y

TRC Inc. Test Lab: CTFCustomer: VRTC
Test Number: 050707

Date: 07/07/2005
Time: 11:26

Filter: FIR_100

A
cc

e l
er

at
io

n 
[g

]



 

 

-50 0 50 100 150 200 250 300 350

-10

0

10

20

30

40

50

14RIBSLL00E2ACY1

Time [ms]Max. Value
47.48 g at 41.28 ms

Min. Value
-8.51 g at 131.84 ms

MDB into Left Side of 2005 Volkswagen Jetta at 52.9 kph
Lower Rib Accel Y

TRC Inc. Test Lab: CTFCustomer: VRTC
Test Number: 050707

Date: 07/07/2005
Time: 11:26

Filter: FIR_100
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14SPIN1200E2ACX1

Time [ms]Max. Value
3.19 g at 136.88 ms

Min. Value
-8.20 g at 50.56 ms

MDB into Left Side of 2005 Volkswagen Jetta at 52.9 kph
Lower Spine X

TRC Inc. Test Lab: CTFCustomer: VRTC
Test Number: 050707

Date: 07/07/2005
Time: 11:26

Filter: FIR_100
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14SPIN1200E2ACY1

Time [ms]Max. Value
51.87 g at 47.52 ms

Min. Value
-5.36 g at 75.60 ms

MDB into Left Side of 2005 Volkswagen Jetta at 52.9 kph
Lower Spine Y

TRC Inc. Test Lab: CTFCustomer: VRTC
Test Number: 050707

Date: 07/07/2005
Time: 11:26

Filter: FIR_100
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Time [ms]Max. Value
5.85 g at 74.40 ms

Min. Value
-8.09 g at 48.72 ms

MDB into Left Side of 2005 Volkswagen Jetta at 52.9 kph
Lower Spine Z

TRC Inc. Test Lab: CTFCustomer: VRTC
Test Number: 050707

Date: 07/07/2005
Time: 11:26

Filter: FIR_100
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Time [ms]Max. Value
52.98 g at 47.52 ms

Min. Value
0.02 g at -7.36 ms

MDB into Left Side of 2005 Volkswagen Jetta at 52.9 kph
Lower Spine Resultant

TRC Inc. Test Lab: CTFCustomer: VRTC
Test Number: 050707

Date: 07/07/2005
Time: 11:26

Filter: FIR_100
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Time [ms]Max. Value
3.85 g at 56.24 ms

Min. Value
-10.79 g at 50.00 ms

MDB into Left Side of 2005 Volkswagen Jetta at 52.9 kph
Pelvis Accel X

TRC Inc. Test Lab: CTFCustomer: VRTC
Test Number: 050707

Date: 07/07/2005
Time: 11:26

Filter: FIR_100
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Time [ms]Max. Value
52.08 g at 38.72 ms

Min. Value
-10.01 g at 60.64 ms

MDB into Left Side of 2005 Volkswagen Jetta at 52.9 kph
Pelvis Accel Y

TRC Inc. Test Lab: CTFCustomer: VRTC
Test Number: 050707

Date: 07/07/2005
Time: 11:26

Filter: FIR_100
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Time [ms]Max. Value
5.83 g at 54.96 ms

Min. Value
-9.51 g at 39.36 ms

MDB into Left Side of 2005 Volkswagen Jetta at 52.9 kph
Pelvis Accel Z

TRC Inc. Test Lab: CTFCustomer: VRTC
Test Number: 050707

Date: 07/07/2005
Time: 11:26

Filter: FIR_100
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Time [ms]Max. Value
53.00 g at 38.72 ms

Min. Value
0.01 g at 2.16 ms

MDB into Left Side of 2005 Volkswagen Jetta at 52.9 kph
Pelvis Accel Resultant

TRC Inc. Test Lab: CTFCustomer: VRTC
Test Number: 050707

Date: 07/07/2005
Time: 11:26

Filter: FIR_100
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Seating Position:
Driver

Dummy:Euro SID II

MDB into Left Side of 2005 Volkswagen Jetta at 52.9 kph
Head Injury Criterion (HIC)

TRC Inc. Test Lab: CTFCustomer: VRTC
Test Number: 050707

Date: 07/07/2005
Time: 11:26
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Head Resultant (11HEADCG00E2ACRA)

Filter Class: CFC_1000
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HIC Source Code: SAE J2052 ISO/TC22/SC12/WG3 N 282 (Issued 1990-03-16) 0

HIC [Max.] = 101.09 36.96 ms 67.68 ms 25.50 g

HIC [36] = 101.09 36.96 ms 67.68 ms 25.50 g

HIC [15] = 75.09 46.72 ms 61.76 ms 30.13 g

T1 T2 Avg. g T1 to T2(Begin) (End)

HIC [36]
HIC [MAX]

HIC [15]
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Seating Position:
Driver

Dummy:Euro SID II

MDB into Left Side of 2005 Volkswagen Jetta at 52.9 kph
Abdominal(LE) Summation

TRC Inc. Test Lab: CTFCustomer: VRTC
Test Number: 050707

Date: 07/07/2005
Time: 11:26

Abdominal Summation (11ABDOLESUE2FOYB)

Filter Class: CFC_600

Abdominal Summation Source Code : Summation of Channels 11ABDOLEREE2FOYB,11ABDOLEMIE2FOYB,11ABDOLEFRE2FOYB

[Max.]   733.46 N at 33.68 ms
[Min.]   -21.33 N at 13.52 ms
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Test Orientation = Side
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Seating Position:
Left Rear Passenger

Dummy:Euro SID II

MDB into Left Side of 2005 Volkswagen Jetta at 52.9 kph
Head Injury Criterion (HIC)

TRC Inc. Test Lab: CTFCustomer: VRTC
Test Number: 050707

Date: 07/07/2005
Time: 11:26

14HEADCG00E2ACXA

Filter Class: CFC_1000
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Head Resultant (14HEADCG00E2ACRA)

Filter Class: CFC_1000
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HIC Source Code: SAE J2052 ISO/TC22/SC12/WG3 N 282 (Issued 1990-03-16) 102

HIC [Max.] = 210.70 34.40 ms 68.96 ms 32.63 g

HIC [36] = 210.70 34.40 ms 68.96 ms 32.63 g

HIC [15] = 130.71 38.80 ms 53.84 ms 37.63 g

T1 T2 Avg. g T1 to T2(Begin) (End)

HIC [36]
HIC [MAX]

HIC [15]
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Seating Position:
Left Rear Passenger

Dummy:Euro SID II

MDB into Left Side of 2005 Volkswagen Jetta at 52.9 kph
Abdominal(LE) Summation

TRC Inc. Test Lab: CTFCustomer: VRTC
Test Number: 050707

Date: 07/07/2005
Time: 11:26

Abdominal Summation (14ABDOLESUE2FOYB)

Filter Class: CFC_600

Abdominal Summation Source Code : Summation of Channels 14ABDOLEREE2FOYB,14ABDOLEMIE2FOYB,14ABDOLEFRE2FOYB

[Max.]   1,378.43 N at 48.16 ms
[Min.]   -35.54 N at 79.28 ms
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Test Orientation = Side

 



 

 C-1 050707 

Appendix C 

 

Dummy Configuration and Performance Verification Data 
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Pre-Test Dummy Configuration and Performance Verification Data 

 

Driver Dummy S/N: 009 
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Pre-Test Dummy Configuration and Performance Verification Data 

 

Passenger Dummy S/N: 010 
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Appendix D 

 

Miscellaneous Test Information 



 

 D-2 050707 

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 



 

 D-3 050707 

Sign Convention, Continued 
SAE J211 MAR95 

 

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 



 

 D-4 050707 

Frequency Response Classes 
Used for 050707 Test 

 
Typical Test Measurements Channel Class 
Vehicle Structural Accelerations for use in: 
 Total vehicle comparison 60 
 Integration for velocity or displacement 180 
Anthropomorphic Test Device 
 Head accelerations 1000 
 Upper neck force 1000 
 Upper neck moment 600  
 Lower neck force 1000 
 Lower neck moment 600 
 Shoulder force 600 
 Upper spine acceleration 180 
 Upper rib Y-axis acceleration 180 
 Mid rib Y-axis acceleration 180 
 Lower rib Y-axis acceleration 180 
 Upper rib deflection 180 
 Middle rib deflection 180 
 Lower rib deflection 180 
 Lower spine acceleration 180 
 Torso force 600 
 Torso moment 600 
 T12 force 600 
 T12 moment 600 
 Abdomen front force 600 
 Abdomen mid force 600 
 Abdomen rear force 600 
 Pubic symphysis force 600 
 Right femur force 600 
 Right femur moment 600 
 Left femur force 600 
 Left femur moment 600 
 Pelvis acceleration 1000 



 

 D-5 050707 

Frequency Response Classes, Cont’d. 
Used for 050707 Test 

 
Typical Test Measurements Channel Class 
Anthropomorphic Test Device 
 Upper spine acceleration FIR 
 Lower spine acceleration FIR 
 Upper rib acceleration FIR 
 Mid rib acceleration FIR 
 Lower rib acceleration FIR 
 Pelvis acceleration FIR 
 TTI acceleration FIR 



 

 D-6 050707 

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.  



































 

 E-1 050707 

Appendix E 

 

INSIA Report on Structural Measurements 
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