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• Introduction

• Baseline Model

• Optimization Without Design Change

• Design Change with Steel Inserts
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• Design Change with Steel Inserts

• Optimization With Design Changes

• Design Comparisons

• Summary
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• In August 2005, NHTSA proposed to increase the roof strength requirement 

under FMVSS216 from 1.5 to 2.5 times unloaded vehicle weight (UVW).

• The combination of occupant safety and the new fuel economy standard presents 

a challenge to automakers to meet the increased roof load requirements with the 

least weight and cost penalties. 

• Advanced High Strength Steels are being effectively utilized for vehicle weight 

reduction while maintaining or improving safety, durability and NVH 
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reduction while maintaining or improving safety, durability and NVH 

performance.

• This study focuses on steel only design solutions with the use of AHSS and CAE 

optimization technology. 

• The target is to achieve a roof strength of 3 times UVW within 4.5 inch (114mm) 

load platen travel, 20% safety margin over the new FMVSS 216 requirements.
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THK: 1.3mm

MAT: DP590

THK: 0.8mm

MAT: DR210

THK: 0.8mm

MAT: DP980
THK: 1.2mm

MAT: DP980

Cab Mass: 500.1kg

Load Factor: 3.05

(Nylon Inserts are located in the 
A-Pillar and C-Pillar)
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THK: 0.9mm

MAT: DQSK

THK: 0.9mm

MAT: DQSK

THK: 1.2mm

MAT: Boron1550

THK: 1.1mm

MAT: DP590

THK: 1.8mm

MAT: DP590
THK: 0.8mm

MAT: Boron1550

THK: 0.7mm

MAT: DP780

THK: 0.8mm

MAT: HSLA350

THK: 1.2mm

MAT: HSLA350

MAT: DR210


