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Development of the technique for prediction
of the hub-hole crack with the punching effect

J.S. Lee, Y. K. Ko, H. Huh H. K. Kim and S. H. Park

Abstract

The hub hole is usually formed with a flanging process followed by a blanking process of a hole. Since the hole is
made by blanking, the blanked surface is so rough that the formability in the region is rather poor. The emerging task is to
identify the formability of the blanked region in the forming simulation and to relate the criterion to the real forming
process by experiments. In this paper, hole expansion tests are carried out with respect to various hole conditions to verify
the hole condition effect on the hole expansion ratio. The hole of specimens is made by machining or punching. In the
case of punching, two different punching clearances are used for making the hole. From the results of test, fracture
mechanism of the hole expansion is explained.

Key Words : Hole Expansion Ratio (- €°d-H]), Ductile Fracture Criterion($14d 3] 7] ), Punching Clearance(H
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Fig. 1 Dimension of specimen and tool set of hole
expansion test
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Fig. 2 pictures of the edge of the hole manufactured by
punching for FB590: (a) 32 sec; (b) final fracture
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Fig. 3 Pictures of the edge of the hole manufactured by
machining for FB590: (a) 120 sec; (b) final fracture
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Fig. 5 Hole expansion ratio with respect various hole
conditions of CT440
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Fig. 6 Hole expansion ratio with respect various hole
conditions of FB590

Fig. 4 Section view of the hole manufactured by
punching of the specimen
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Fig. 7 hole expansion ratio of CT440 with 16% of
punching clearance and 15 mm/min of punch speed

Fig. 8 picture of the hole of the specimen at the final
fracture: a) specimen 1; b) specimen 8
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