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Prevention of decrease in wall thickness around corner of inner flat region in multi-stage sheet metal
forming of wheel disks
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Fig. 1 Multi-stage forming  Fig. 2 2-stage model forming
operation for steel wheel disk. process.

Table 1 Mechanical properties of low carbon steel blank.

Yield | Tensile | Elongation | F-value | n-value | r-value
stress | stress

353 465 352 % 780 0.187 1.01
MPa MPa MPa

Table 2 Forming conditions for 2-stage model forming process.

Diameter of blank 120 mm
Initial thickness of blank ¢ 1.6 mm
Lubricant Press oil
Ratio of punch corner radius in 1st stage o /t, 1.88, 3.75,5.63
Drawing ratio in 1st stage 5; 1.78, 1.91, 2.08
Coefficient of friction between tool and blank 0.15
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B7edt, HONDA R & D Technical Review, Vol. 6(1994), Drawing ratio on Ist stage ﬂ,(l stage)

146-157. Fig. 5 Effect of drawing ratio in 1st stage on minimum wall
(2) ZRSk—BR - B - NEREE, MIRAMR, 46-396(1979), thickness in inner corner of formed cups after 2nd stage for o/ tg=

965-974 , 3.75.
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Fig. 6 Deforming shape for optimal conditions calculated by finite element simulation for Yol /ty=35.71 and §,;=2.0.
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