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Microstructure change of large cast-forged product
by heat treatment conditions

M. W. Leel, Y. S. Lee’, S. W. Lee?, D. H. Lee?, S. S. Kim’®, Y. H. Moon®

Abstract

Thermal energy control is a important factor in a large size casting and forging. Good control of thermal energy makes
characteristics and defect of large cast-forged part, such as large sized forged shell. We have studied about not only large
size ring forging process and after heat treatment by FEM simulation. Also, changes of temperature and microstructure for
forged shell were predicted. Therefore, we can choose the proper heat treatment condition by FEA. The sectional
properties confirmed by practical experiment and evaluation have presented possibilities of process design by

computational analysis.
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Table 1 Chemical composition of A1520 (wt.%)

= o Si Mn P S
Al1520 Max 0.15 Max Max Max
0.26 035 1.70 0.025 0.025
Table 2 Size of forged shell
ASTM 93 3 £H #ol
AB94M ®1750 $1430 130mm 2150mm
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Fig. 1 Drawing of ring forging and photo of ring
forging
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Fig.3 Result of ring forging simulation and
a part of forged shell
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(a) Process A

- 103 -



T - /ﬂ&’ﬂ(lpfm’ quen ching to 700°C
) ) socamr -l T P 7 709'( =
L S | ‘ o I:/msce mo/mg 30

: ! 3000 i cooting
. <_IHJ i SHr 1 FHr -

(b) Process B

friterry, red wenching fo 790°C
< gog, o [TITRTET Guenching

: mc‘c i

IROC . aso’n v v‘um:ce mo!mg za'c/w
furnace cooling E i ) 300‘( - alr cooling
20CHr | 13k SHe e

(c) Process C

Fig. 4 Heat treatment simulation process A, B, C
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Venttises Stress Hardness

Fig. 5 Deformation after heat treatment simulation
- von mises stress and hardness
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Fig. 6 Microstructure after heat treatment

simulation
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Fig. 7 Drawing of TTT Diagram of A1520
Table 3 Temperature of TTT diagram
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Fig. 8 Microstructure of bainite
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Fig.9 TTT Diagram of A1520 with temperature
on process A, B, C
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Fig. 10 TTT Diagram of A1520 with temperature
on process A, B, C
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