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Developmen't 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.
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Table 5-2 condltlon of the hole expans1on test
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Fig. 1 Dimension of specimen and tool set of hole
expansion test

$3 Zelojurst FPYFFEE] TG
o Wiy 9L Fetstr] st Aoz AR
? 7He AS B3 SYolHx 8%, 16% TH
445 10mm/min, 50mm/min o k] Aol
sggon, FHF9 FEUYFLS vlus}
7] 18l TH Y B AIAGZ FGo] H
pei=2

A3y Zeojdas 3L AZY o, #X9
B33 zd9 zt4 @ AW FA@m Hl(dn)
th 92 £x= PUEFAN AY F, THE &
AA71E A9 o)F £EE 9ulgth

2.2 FYEEAHO| 0F

Fig. 2 FB590, 1% ZgoldX 8%, HA| o]
E £%571 10 mnvmin § 7%, Fig. 3 < FB590 9]
AAZVE, BA olF £5 10 mm/min & A ET
7399 7YY AAHE H & Abdolrt

?1% o7 wsolzl FHo A, 7Hol A
5o} Zhol wat FHe ug ZAFEH FEol
%}Aﬂﬂt}. ANHo A Wgoz T o Fo] 3
A3 FEo Iv, FEL uZE BRAAME o
go] 4 e g% RRoRE HnHA
USe & £ ok HIFTode wpEHelx T4
g ¥ F Hyo] AFHE st FEol 71

(a) ®
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. 4 Section view of the hole manufactured by
punching of the specimen '
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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
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Fig. 7 hole expansion ratio of CT440 with 16% of
punching clearance and 15 mm/min of punch speed
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Fig. 8 picture of the hole of the specimen at the final
fracture: a) specimen 1; b) specimen §
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