[ER] st3ay7tzste x|, ® 16 A M 73,2007

Transactions of Materials Processing, Vol. 16, No.7, 2007

e etx=F

=2

K
9
]
e
A
2
2
o
e
-4

A Study on the Parameters Determining the Void Crushing
Ratio in the Cogging Process of Large Forged Products

M. C. Song, I. K. Kwon, Y. G. Park
(Received May 10, 2007)

Abstract
Effect of the process parameters of the cogging process on the void crushing has been studied in order to identify the

most effective factor. The process parameters considered in this study are die width ratio, reduction ratio and pre-cooling

time before cogging process. Void crushing analysis with the selected process parameters was carried out using FE

analysis. The results of FE analysis were evaluated by Taguchi method. It was found that the efficiency of void crushing

increases with an increase in the values of all selected process parameters and the principal factor controlling the void

crushing was identified as the reduction ratio.
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Fig. 1 Dimension of hard lead specimen for cogging
simulation experiment

il mL
o Mo

2

o, o

ol

2l

>~

>
z

i e

Table 1 Experimental conditions used in cogging

simualtion
Material Hard lead
Dimension(mm) ®100 X L200
Die shape Flat die, width=50mm
Die speed(mm/sec) 0.5
Friction coefficient m=0.2(shear model)
Die stroke(mm) 20.2

Fig. 2 Phoorph of coglng simulation experiment

22 EAI. A_C_’_'l 7i_||.
Flg 3& 7\]-14 U} 4 7]
g2 43 A% A9s
wol B Q179 £3 a4

& Ak tﬂg}a u]*rx% xl- oq]
et

oL
[}
=

=

Q)
O:

il

R

(a) Stroke 11.2mm, AH/H=0.112

AH/H=0.202

(b) Stroke 20.2mm,
Fig. 3 Comparison of the change of void shapes

obtained by experiment and FE analysis
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Tubular void
Diameter of bar =100mm

Void diameter=10mm
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Fig. 4 Comparison of the area crush ratio(AA/A,)

between experiment and FE analysis using
hard lead and AISI1045 at 1200°C flow stress
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Fig. 5 Photograph of material in air cooling
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Fig. 6 Comparison of temperature variation of round
bar heated at 1250°C in air cooling
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H H. Die width ratio=W/H
Reduction ratio=AH/H

1200 Min
1200 Max

(a) Initial condition, 1200°C Fig. 8 Definition of process parameters
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Fig. 9 Effect of void size on the void crushing of the

spherical void in cogging process
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Table 2 Orthogonal array for the determination of
the principal factor

Factors & levels Responses

Cooling Void crushing

WH AHH time(min.) | ratio(AV/V,)
0.5 0.10 10 0.118
0.5 0.15 20 0217
0.5 0.20 30 0.365
0.8 0.10 20 0.369
0.8 0.15 30 0.404
0.8 0.20 10 0.545
1.0 0.10 30 0.217
1.0 0.15 10 0.314
1.0 0.20 20 0.592
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Fig.13 Signal-to-noise ratio as a function of process
parameters
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