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A Study on the Material Properties of Both End Sides of Preform
and Forging Process in Large Crank Throw

Y. D. Kim", D. Y. Kim, D. K. Kim, J. C. Kim (R&D Center, Doosanheavy Industries)

ABSTRACT

A crank throw, which is one of the crankshaft part for a large diesel engine is manufactured by closed die forging or open
die forging. For the purpose of improvement of productivity the open die forging is usually adopted these days. However it
has disadvantage of low yield ratio compare to closed die forging. To overcome this problem, the material properties for hot
top and bottom zones of ingot are investigated to utilize them to the product and a modified forging process to reduce the
material loss of ingot body through forging analysis according to forging factors( a, R, Qg, @p) is suggested.

Key Words : Crank throw(Z® =22 %), Hot top and bottom zones of ingot(%d31 4
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Fig.1 Schematic drawing of crank throw
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Fig.3 Preform, bend forgmg and raw specimen of crank
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Table 1. Results of test for material properties of HT zone

#a oyUd, 9A BT ¥

Z 2] (Impact Value) &

A A

A 273l Spec. 205 oo EF wEE I

T % Jzd ghs Hela 9l

S Spec. 71E tiv] o
3

=

== 2
= BEs

O
7g_l"\__

. Wk HT
174 vl
o] A& HT Holl Aal AA
A%t
2 & AelA D2 F oo 92
g EME F¢ F nesojor & Aoz e

L
\——Z‘JE

ofnj 3o

and BT zone

NG eE HES 3 A 47 B
Spec. |HTH |{BTH |HTH |BTH

Ut Mg - 4| 34 | 94 | #4
A =N/ mi)| 610-750| 578 | 677 | 600 | 658
AEZFEN/ mf)| =350 | 335 | 409 | 330 | 393
A4l-E(%) >18 | 31 27 1 29 | 28
AT AE%) | =40 58 54 56 56
7 EZHHB) 180-220| 173 | 192 | 186 | 189
ZAA() >20 | 834 | 35 | 743 | 32
Grain size 62901 58 8.2
Sepd s - jeeE) ol | o | opuy

A, Bol sl HT, BT—t’r
o At 3,

AA FE HZAH ZF 7)F Spec.d U**O}“

o5 FAFYULL HT %
2ol WgEE dos ZA}EPM wehA, HT, BT
ﬁsﬂ zt Rl o

Trans. direction

(a) HT zone

|

i

A

Trans. direction

(b) BT zone

k=]
=gy

4@%&%47}

=

Longi. direction

WJA

Longi. direction

1515

Fig.6 Results of Macro test for the zone of BT and HT
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(a) Conventional forging sequence
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Fig.7 Forging process from ingot to upsetting for crank
throw manufacture
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Fig. 8 Comparisons of extruded weight ratio for

conventional upsetting and direct upsetting
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Fig.9 Results of model experiments for conventional
upsetting and direct upsetting
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