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Fatalities in Frontal Crashes Despite Seat 
Belts and Air Bags

o 2000-2007 NASS fatalities for 
model year vehicles 2000+ 
where occupant was restrained
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Develop Test Procedures 
o Real world analysis
o Vehicle-to-Vehicle
o Compare MDB and Vehicle-to-

VehicleVehicle
o Vehicle-to-Pole
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Test Setup

Thor-NT placed Thor-NT placed 
in driver seat of 
target vehicle

18 t 18 percent 
overlap
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50% Overlap
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Dummy Kinematics: V-to-V vs. MDB-to-V

*Air bag deploys at 13 ms*Air bag deploys at 13 ms
*SW catches dummy shoulder, *SW catches dummy shoulder, 
inhibiting forward movementinhibiting forward movement

*Air bag deploys at 29 ms
*Dummy roles off the bag
*Head contacts door

*Head contacts steering wheel*Head contacts steering wheel
Head contacts door
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Crush Comparison
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Small Overlap Comparison Taurus-to-
Taurus to MDB-to-Taurus
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Pole Setup
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Countermeasure Evaluation
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Countermeasure Evaluation
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Summary of Testing

Target Vehicle* Bullet Vehicle*
Target 

Vehicle
DV/Bullet 
Vehicle 

Speed (mp)
Angle Overlap

NHTSA 
Test 

Number
Speed ( p)

2005 Taurus (TH) 2005 Taurus (HIII) 35/70 15 degrees 80% 6829

2005 Taurus (TH) 2005 Taurus (HIII) 35/70 15 degrees 50% 6830

2005 Taurus (TH) 2005 Taurus (HIII) 30/60 15 degrees 18% 68322005 Taurus (TH) 2005 Taurus (HIII) 30/60 15 degrees 18% 6832

2007 Ford 500 (TH) 2007 Ford 500(HIII) 35/70 15 degrees 50% 6831

2005 Taurus (TH) 214 MDB 35/79 15 degrees 50% 6852

2005 Taurus (TH) 214 MDB 30/≈70 15 degrees 18% 6855

2007 Ford 500 (TH) 214 MDB 35/≈80 15 degrees 50% 6865

2007 Ford 500 (HIII) 2007 Ford 500 (TH) 35/70 15 degrees 50% 6865

2005 Civic (TH) Pole 30/30 15 degrees 20% 6872

2009 Civic (TH) Pole 30/30 15 degrees 20% 6873
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* TH – Thor NT 50 percentile male in driver seat

HIII – HIII 50 percentile male in driver seat



Future Work

o Use Research MDB (RMDB)
M difi d FMVSS N  214 to Modified FMVSS No. 214 cart

ohigher and lower barrier face
oSuspension systemoSuspension system
oBallesting system
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Future Work (continued)
o Repeat the Taurus-to-Taurus 

small overlap test
o Perform another Vehicle-to-

Vehicle small overlap testp
o General Trend
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Future Work (continued)
o Perform two RMDB tests 50% 

overlap
o Taurus and Ford 500
o Determine next set of testingg

o Perform Taurus into Pole (small 
overlap)overlap)
o Comparison of test procedures

o Perform Current Vehicle into Pole o Perform Current Vehicle into Pole 
(small overlap)
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