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Background
Study pre crash environment

Integration of CA and CW
CIB
Interaction of pre crash events (braking) w restraints and
occupants

Generate data for occupant simulations
Tests (sled)
CAE

Effect of braking on kinematics, shoulder belt loading
Time to peak belt loading
Peak shoulder belt force
Delta V during shoulder belt loading
Distance of vehicle travel during shoulder belt loading
Repeatability

2This is a work of the U. S. Government and is not subject to copyright in the United States; it may be used or reprinted without permission.
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TestMethod

Select typical midsize or large car
Medium (0.6 g) and hard braking
50th male and 5th female occupants
THOR 50th male dummy
Hybrid III 5th female dummy

Shoulder belt load cell
Camera for head tracking

3This is a work of the U. S. Government and is not subject to copyright in the United States; it may be used or reprinted without permission.
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Pre impactBrakingStudySetup–Vehicle

4

2011 Buick Lacrosse

This is a work of the U. S. Government and is not subject to copyright in the United States; it may be used or reprinted without permission.
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RepeatabilityTHOR50th–HardStop35MPH

8

Vehicle Deceleration Shoulder Belt Force

This is a work of the U. S. Government and is not subject to copyright in the United States; it may be used or reprinted without permission.
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RepeatabilityH III 5th–HardStop35MPH

9

Vehicle Deceleration Shoulder Belt Force

This is a work of the U. S. Government and is not subject to copyright in the United States; it may be used or reprinted without permission.
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50th Male THOR Medium Braking 0.6g 40 mph

Peak Head Excursion 94 mm 10
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H III 5th Female Medium Braking 0.6g 40 mph

Peak Head Excursion 70 mm 11
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50th Male THOR – Hard Braking 0.8g 35 mph

Peak Excursion  146 mm 12
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H III 5th Female – Hard Braking 0.9g 35 mph

Peak Excursion 114 mm 13
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Shoulder belt fully loaded 315 ms Distance travelled 18.8 feet
Delta-V 4.14 mph Head excursion 145 mm

50th Male THOR Hard Braking 0.9g 42 mph

14This is a work of the U. S. Government and is not subject to copyright in the United States; it may be used or reprinted without permission.
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Shoulder belt fully loaded 290 ms Distance travelled 16.7 feet
Delta-V 3.86 mph Head excursion 97 mm

H III 5th Female Hard Braking 0.82g 43 mph

15This is a work of the U. S. Government and is not subject to copyright in the United States; it may be used or reprinted without permission.
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Observations for 0.8 – 1.0 g braking

• First peak shoulder belt loading time was approx. 305 ms

• HIII 5th female loads quicker than the THOR 50th

• First peak shoulder belt force was approx. 200 N

• First peak force was higher for the THOR 50th male

• The velocity scrubbed in the time to achieve first peak shoulder belt force 

was approx. 3.8 mph

• The shoulder belt first peak force was achieved in 13 to 19 feet of travel for 

hard stopping.

• Tests under identical conditions were repeatable

17This is a work of the U. S. Government and is not subject to copyright in the United States; it may be used or reprinted without permission.
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Limitations

• Results limited to the vehicle selected

• Dummy kinematics can depend on 

• Braking dynamics

• Seat characteristics

• Material

• Cushion angle

• Cushion height (feet placement)

• Retractor performance at low g’s

18This is a work of the U. S. Government and is not subject to copyright in the United States; it may be used or reprinted without permission.
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TheEnd

19This is a work of the U. S. Government and is not subject to copyright in the United States; it may be used or reprinted without permission.


