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Study about dynamic/static recrystallization during hot
compression of Cast alloy 718

Nam Yong Kim', J eoung Han Kim?, J ong Taek Yeom?, Nho Kwang Park’, Jong Won Yoon®

Abstract
Behavior of dynamic/static recrystallization during hot deformation of Cast alloy 718 was investigated. For this
purpose, hot compression test and FE-simulation were conducted via Thermecmaster-Z and DEFORM-3D, respectively.
The microstructural evolution during hot compression and post heat-treatment was investigated and deformation
mechanism were analyzed by stress-strain curve, FE-simulation and microstructure. FE-simulation results show that the
temperature difference between top-die and billet has considerable influence on the final shape of compressed specimen.
The relation between applied load and processing time was predicted by the FE-simulation.
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Table 1 Chemical composition of alloy 718 used in this
work (wt.%)

C Si | Mn P S Cr | Mo | Fe A\
0.046 | 0.1 0.060 | 0.006 0.002 192 | 2.8 | 17.7 | 0.075
W | Cu | Al Co Nv+Ta | Ti | Zr | B Ni
006 | 0.03 | 0.62 0.22 5.6 1.1 [ 0.05 | 0.04 | Bal
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Fig. 3 Microstructures of Alloy 718 specimen
deformed (a) at 1000 C and 10/sec, (b) at 1050 C and
10/sec, (c) at 1100 T and 10/sec, (d) at 1150 T and
10/sec. The compression axis is horizontal.
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Fig. 4 Specimen observation region.
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Fig. 5 FE-simulation results for Alloy 718
compression with specimen temperature of 1150 C
and die temperature of 1150 C.
(a) Strain of observation region, (b) Tempareture of
observation region, (c) Hot compression form.
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treatment 1050 C and 30min, (b) heat treatment
1100C and 30min, (c) heat treatment 1150C and
30min. The compression axis is horizontal.

Table 2 Process parameters and conditions

Process parameter Condition

Inner diameter of container 50mm

Initial temp. of billet

1000, 1050, 1100,

11500C
L 1000, 1050, 1100
Initial temp. of di ' ’ ’
nitial temp. of die & land 11500C
Temp. of environment 22C

Strain rate

107" /sec, 10/sec

Friction factor (m) 0.3

quadratic(R value) H
S = 08,4512 B[ &R A3
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Fig. 7 Microstructures of Alloy 718 after Cogging (a)
befor hot compression, (b) compressed at 1100 and
10/sec.
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