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CAE Analysis of Spinning Conditions and Deformation Behavior on
Automotive Exhaust Parts
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Abstract:

Experiments were conducted on pipe diameter reduction of automotive exhaust parts, such as catalytic converters
and sub-mufflers by spinning process with ferritic stainless steels. Effects of several forming factors on the
geometrical property and defects of the parts are clarified. The computer aided engineering (CAE) simulation model
for spinning was also developed. Calculated results were in good agreement with actual spinning formed specimens
not only in thickness distribution but also in shape of buckling defect. The results suggest that CAE simulation could

be a helpful tool to obtain optimum forming conditions.
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Table 1 Mechanical property of stainless steel for spinning experiment

Thickness 0.29%PS TS El n-value r-value
(mm) (MPa) (MPa) (%) (5-10%) (at 15%)
Steel A (JFE439L) 1.15 300 441 37 0.22 1.65
Steel B (JFE429EX) 1.51 324 478 39 0.22 1.60
&2 BBV IMIORBREM 1.8
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Fig. 2 Appearance of uni-axial symmetric spinning formed
specimen
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Fig.3 Thickness distribution of uni-axis symmetric spinning
formed specimen
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Fig.4 Minimum thickness of uni-axis symmetric spinning
formed specimen
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Fig. 5 Comparison of calculated result shape with
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Fig. 6 Thickness distribution in each pass of uni-axis
symmetric spinning formed specimen
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Fig. 7 Schematic drawing of configuration of tool rotation type
spinning
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Table 3 Experimental conditions for eccentric and oblique axis spinning

Condition Number of Tool rotation Taper angle Neck length Tool rotation axis
No. tool pass rate (rpm) (deg.) (mm) Tilt (deg.) Shift (mm)
D (Base) 19 700 45 20 0 0
@ 75 700 525 20 15 25
@ 75 700 57.4 20 15 35
JFE £ No. 48 (2021 428 H) — 44—
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Fig. 8 Appearance of spinning formed specimen
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Fig.9 Thickness distribution of spinning formed specimen
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Fig. 10 Appearance of spinning formed specimen
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Fig. 11 Experimental method of temperature measurement
during the spinning
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Fig. 12 Temperature change of specimen during spinning
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Fig. 13 Temperature change of specimen at each measuring
point during eccentric and oblique axis spinning
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Fig. 14 Fine clack defect at surface of eccentric and oblique
axis spinning formed specimen
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Fig. 15 Change of defect shape at spinning formed surface
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