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On prediction temperature and microstructure change
in large cast-forged product

M. W. Lee!, Y. S. Lee*, S. W. Lee?, S. S. Kim®, Y. H. Moon®

Abstract
Good control of thermal energy helps to increase characteristics and eliminate defects of large cast-forged part, such as
large sized forged shell. Thermal energy control is a important factor. We have studied about forging process and after
heat treatment process by FEM simulation. There are three ways of process. Changes of temperature and microstructure
for forged shell were predicted according to temperature declination in large cast-forged product. So we will be able to
choose the proper time from heat treatment conditions by FEM simulation.

Key Words : Large cast-forging, Ring forging , Microstructure, Temperature declination, Normalizing, FEM simulation.
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Table 1 Chemical composition of A1520 (wt.%)

Table 3 Size of large forged shell

Type Out Dia. Length
A1520 60mm 70mm
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(b) Heat treatment process B

Fig.1 Heat treatment simulation process A, B by
FEM simulation

Fig. 2(a)e ¥ G F(Forged shell)?] EAa 33
# Ao o] e (Model)o] i Fig. 2(b)e £ A7)
A9 HEdE e k.

Type C Si Mn P S
Al520 Max 0.15 Max Max Max
0.26 0.35 1.70 0.025 0.025

©60
=70mm

Table 2 Size of forged shell

Type Out Dia. Inner Dia. Thickness Length

Al1520 ®1750 1490 130mm 2150mm
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(a) Forged shell [S] (b) New shell [P6]
Fig.2 Size of forged shell and new shell
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Table 4 Condition of heat treatment analysis : . 190.704 190.88
Analysis Condition Final cooling 186.693 189.769
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(b) New shell - temperature on process A, B

Fig.4 Temperature on process A, B
T2 A= A% B dAE AlEdolAE AAE
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Fig.8 Drawing of TTT Diagram of A1520
Table 6 Abnormal temperature of microstructure
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Fig.9 Microstructure distribution by heat
treatment simulation
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(a) Microstructure of AISI1520 - after forging
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{b) Microstructure of AISI1520

(¢} Microstructure of AISI1520 HT B process
Fig.11 Microstructure of AISI-1520

4. 8 &

2 d7odMe i3 AAE Size-down 3t E
Hel Algdeolde MHFH AIEE FFeu
dA2 Ad7 dAE AEHNHE T4 =2
o2 £}, Size-down §F A P(EFAAH)9
dA Y #HAE A BEA HE FYPF & 2AUF
E 3 374 3 &4 Ul 2EE TR A9 =
ol ol AHE ¢ AU EIE Aol i &
TW¥3sle] MG TTT diagram 3 2.¥ F(Overlap) 3}t
01 ”‘7‘“7} od 2L 7t HeA dA A5

F A Ron dAE LA =28 23
4-—] AAAE & & & AU

dAeg A FAZEYD HE =2 e 4
A e Eo]za];q]op]. HA LxA], F
BALO)Z2 Aol T BT FEM 4oz ddte

zA9 X8 FREAT FHeAAL v 45
3 & 4 e A8 =Ho AAAA ¥4 &
Fog AN HEE EY 5 UE AR WO
"ot

% 7|

2 odye AR E A A8
234 JFEAZ L Near Net Shape JF7|&”
9 dgoz FPHGon old FAA AR
7 A EfYoh

B#REd

[11 I.T.Kim, Y. S. Choi, 2005, Heat Treatment Analysis
on Low-Alloy Steel, Trans. Mater. Process., Vol. 14,
No. 3, pp. 215~ 223,

[2] H. J. Kim, S. C. Choi, 2006, Analysis of the
Carburizing Heat Treatment Process for SNCM
Alloy Steel Using the Finite Element Method, Trans.
Kor. Soc. Mech. Eng., Vol. 30, No. 10.

[3] J. K. Jung, O. Y. Lee, Microstructure and Mechanical
Properties of High Mn TWIP Steel, J. Kor. Inst. Met.
Mater., Vol. 46, No. 10, pp. 627~633.

[4] 1. S. Kim, Y. H. Lee, 2007, Effect of Intergranular
Ferrite on the Hydrogen Delayed Fracture
Resistance of High Strength Boron-added Steel, Int.
J. Plast., Vol. 45, No. 9, pp. 506~513.

{5] Myoung-Gyu Lee, Sung-Joon Kim, 2008, Implicit
finite element formulations for multi-phase
transformation in high carbon steel, Int. J. Plast., 24
December 2008.

[6] Andre Pineau, Stephen D. Antolovich, 2009, High
temperature fatigue of nickel-base superalloys - A
review with special emphasis on deformation modes
and oxidation, Eng. Fail. Anal., 31 January 2009.

[7] B. P. DiPaolo, J. G. Tom, 2009, Effects of ambient
temperature on a quasi-static axial-crush configuration
response of thin-wall, steel box components, Thin-
Walled Struct., 1 April 2009.

- 419 -



