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Development of Evaluation Method for Automotive Outer Panel Surface Distortion
Using Curvature Difference and Application to Body Design
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A quantitative evaluation method that correlates
with human visual inspection is important in helping
to predict outer panel surface distortion that may
occur in the development phase of the automobile
manufacturing process. This study proposes a
quantitative evaluation method for distortion
using curvature difference, in order to determine
specifications through predictive simulations in the
development phase. Curvature refers to the rate of
change of the slope of a curved surface. The degree of
distortion can be quantified by defining the difference
in curvature between the standard shape and distorted
areas as the curvature difference. The proposed method
achieved reliable correlation between outer panel
surface distortion and visual evaluation. Therefore,
by incorporating curvature difference as one criterion
in design phase simulations, it can be utilized as a
consistent evaluation index from development to the
manufacturing site. This paper reports the details and
effectiveness of this evaluation method.
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Fig. 1 Example of distortion extraction using
curvature difference
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Fig. 2 Curvature difference calculation flow
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Fig. 3 Example of dimensional difference and curvature difference in measurement data
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Table 1 Visual evaluation scores
Score Judgement Reactions
10 EXCELLENT No distortion
9 VERY GOOD Undetectable even by experts
8 GOOD Detectable by experts
7 ACCEPTABLE Recognized but acceptable by
experts
6 BORDERLINE Acceptable but noticeable if
customers pay attention
5 UNACCEPTABLE Detectable by customers
4 UNACCEPTABLE Complaint
3 POOR Strong complaint
2 VERY POOR Repair request
1 N/A Rejection
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Fig. 8 Design process to reduce distortion in roof
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difference
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