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Influence of Cropped Initial Billet Shape on the
Dimensional Tolerance and Tool Life

D. J. Lee, D. J. Kim and B. M. Kim

Abstract

In cold forging by multi stage former, cropping process is important process for the high production rate
and automation of forging process. But various cropping defects occur in cropping process such as
orthogonality, ovality and unevenness, etc. These defects have harmful effects on the dimensional
tolerance of products and tool life. So in this study, the cropping experiment is performed to examine
influence of cropping process variables(clearance, cutting velocity, H/D) on occurrence of cropping defects
and optimum process variables are selected, and then FE analysis is performed to verify influence of
these defects on dimensional tolerance and tool life.
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Fig. 1 Typical of defects in cropping process
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Fig. 2 Schematic of die for cropping process

Table 1 Process variables for cropping experiment

velocity clearance
(mm/sec) (mm)

HD

0.85{090|095( 128 [ 1831238} 0.1 | 0.15] 0.3 | 0.5

Ztzte] 4 Wol wiet HF: AFY xR 339
o APz 9FE FE 4% £ MU= &
F A= AN JEE BFL 79 dXel o
3 Fig. 1(b)eh ol A% 959 Aoz A
Fig. 39 43Z43& vepdt. 4923 2 34 s
g8 A4% EEn JUE B & B I%e
HebdS & & AN 2eoldzd daiME &8

W27 Ae5E AYE AQow, AW SR HHA

£ 49 4%} MBS ¥ WA vegd =
AR e AFEt Ae5E 229 AT A
= 43S ¢ 47 g

__87_



2.50 40
o 248 ! I
: s 3.8 = 3.5
= 246 4 =
Ez.u % a2 E 3.0
% 240 zg 24 5
120 160 200 240 2.0l 5 e 0.84 0.85 0.85
velocity (mm/sec) o1 ;.:ara:fe(mgx.:) o H/D
(a) variation of the orthogonality with the velocity, clearance and H/D
0.70
0.604 0.7
0.65
= 055 = 08 £ o0
€
& 0.50 E § 0.55
2 z 08 =
= = S 050
T 045 S oa ® oas
0.40 ey 0.3 0.40+ ——
100 150 200 250 RV 02 03 04 05 0.82 0.84 0.86
velocity (mm/s) clearance(mm) H/D
(b) variation of the ovality with the velocity, clearance and H/D
Fig. 3 Results of the cropping experiments
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Fig. 5 The object of investigation to examine effects of

Fig. 4 Initial billet having the cropping defects cropping defects
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(b) Stress and velocity distribution in case of having
cropping defects

Fig. 6 Comparison of stress and velocity distribution
acc-ording to existence and nonexistence of
cropping defects
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(a) nonexistence of defects  (b) existence of defects

Fig. 7 Comparison of effective strain distribution
according to existence and nonexistence of
cropping defects
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