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Displacement Management

• Composites usage in crash critical applications.

– Not primary energy absorption role.

– Displacements are relatively independent of composite 
structure.

• Displacements imposed on structure must be 

managed without catastrophic failure.

• Examples

– Liftgates

– Floorpans
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FMVSS 301
Rear Offset Deformable Barrier Test

Vehicle Centerline
Moving Deformable Barrier

20% of vehicle width

Impact velocity: 80km/hr

Mass: 1368 kg
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FMVSS 301
Rear Offset Deformable Barrier Test
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FMVSS 301
Rear Offset Deformable Barrier Test

Materials and Processes Lab



FMVSS 301
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System Characteristic Response
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Liftgate Load-Displacement Testing 
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Liftgate Load-Displacement Testing
(Long Glass PP Only) 
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Liftgate Load-Displacement Testing
(Twintex Reinforced LGPP) 
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ACC Floorpan Project
(Steel Baseline)
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ACC Floorpan Project
(SMC Composite)
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15-18 kg mass saved



ACC Floorpan Project
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Displacement Management

• Selective reinforcement of chopped fiber structures 

with continuous fiber fabrics.

• Promote local failure and damage without 

catastrophic failure.

• Experimentally practical but failure modeling is not 

rroobbuustst..
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