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Enhancement of Vibration Analysis Accuracy Using FE Model Applied by Three-dimensional
Measurement Technology
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ABSTRACT

The influence of shape differences between the
experimental part and the CAD shape, which is thought
to be an error factor in the finite element method, was
verified. Three-dimensional shape measurement and
modeling technologies were applied to power train
structural parts that have a complex shape, and a finite
element model was created that reproduces the real
shape. The shape error between the real shape and the
CAD shape of a prototype transmission case was
clarified, and the vibration characteristics of a model
created from the CAD and a model created from the rea
shape were compared and verified. The results confirmed
that shape error has a noticeable influence, particularly
in the high frequency mode shape. These results clearly
showed the importance of shape reproducibility in a
finite element model, and proved that real shape
measurement technology can be used as an accurate
modeling tool for the finite element method.
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000o0O0oO0O0o0o0oooooon Table 1 Equipment and conditions for CT scanning

uommo X-ray CT scanner HITACHI HIXCT-1M
gomobmoooooooooooooooo Energy of X-ray 0.95 MeV
oomoooo Permeation Aluminum 330 mm
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Scanning mode Rotate-rotate mode

Slice thickness 1.0 mm
Slice pitch 0.5mm
Image size 1500 x 1500
Pixel size 0.4 x0.4mm

S

300 mm

Fig. 1 Artifact used for verification
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Fig. 2 3D-CAD model of subject part
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Fig. 3 3D-CT image
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Fig. 4 Polygon model made from CT image
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Fig. 7 FE model based on CT scanning Fig. 10 Difference between FE model and CAD
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Table 2 Material properties

Young’s modulus

7.2e10 Pa

Poisson’s ratio

0.33

Mass density

2.74e3 kgim"3

Table 3 Comparison of mass

Measurement points : 44

Mass (kg) Error ratio (%)
Measurement 8.24 -
CT base model 8.32 +0.96
CAD base model 8.43 +2.20
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Fig. 11 Measurement points for EMA
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Table 4 Eigen frequency error ratio

Average Maximum
error ratio (%) error ratio (%)
CT base model 0.36 -1.67
CAD base model 1.55 -5.52
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Fig. 16 Comparison of FRF
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