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Numerical simulation on hot die forging process for GH5188 clamp
based on DEFORM-3D
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Abstract: The hot die forging process of GH5188 clamp was simulated by software DEFORM-3D, and the grid flow, stress field, strain
field and temperature field during the hot die forging deformation process of clamp were analyzed. However, the hot die forging for
GH5188 clamp was divided into three stages of upsetting forming, burr forming and recrystallization. The results show that the forgings ob-
tained by hot die forging at 1000 °C and the deformation speed of 20 mm + s~' has reasonable streamline distribution, uniform deformation,
no stress concentration on the main body, and no defects such as lack of material or folding on the surface of forgings, the grain refinement
phenomenon after forging mainly exists in the corners and burrs of joint, and the grain size of the whole clamp is consistent. Thus, the
process scheme is reasonable and feasible, which provides theoretical guidance for the actual forging production of clamps.
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Table 1 Chemical compositions of alloy superalloy GH5188 ( %, mass fraction)

Cr Ni W B Mn Si La Co
0.1 20.0~24.0 20.0~24.0 13.0~16.0 <3.0 <0.015 <1.25 <0.20 0.1 P

AR S 3 LT VR AR G 6 R A A PR B o 1Y
MEZE g, KRS @10 mmx 15 mm (Y[R
FEIRAELZE Gleeble-1500 #ARE LR 56 HL L JF 4T BALIH
WHESR RS, i MoS, ¥ uEATim M, Ko
I RE R, DL 20 °C - &7 AN BGHE R T
ZARTREE ) IR 180 s, [ 4% 2 IR FEAR IR — Y
R SR AT, 2202 3k 2R Y 28 T R B
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2 HIRTTARMNT & HRMNULAE

2.1 JUEEME ST
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Table 2 Parameters of single pass hot compression test

G MASHER &/s7" R T/°C NAE &
1 0.2 1080 0.7
2 0.2 1130 0.7
3 0.2 1180 0.7
4 1 1080 0.7
5 1 1130 0.7
6 1 1180 0.7
7 5 1080 0.7
8 5 1130 0.7
9 5 1180 0.7
10 10 1080 0.7
11 10 1130 0.7
12 10 1180 0.7
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JE IR AR R b, (4 JE SRk LB Y Oy 3B 7
AU, RIS OT DAGRUE B2 2 TR R L
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Fig. I  Schematic diagram of three-dimensional shape for

clamp mold base part

KI2  GHS188 fiifh fr i i RURG AU s — A ]
Fig. 2 Three-dimensional diagram of groove and cavity for

superalloy GH5188 hot die forging
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Table 3 Related parameters of pre-process

ZH HofH
WRHRHOREE/C 1000
BERIREE/C 1000
WEE i/ C 20
BEMRESZR/ (W - (m® - K) ™) 5000
RS AZ R/ (W - (m? - K) ™) 20
TRk A K 80000
$K/mm 0.3
A7 B 20
BB EHEE/ (mm s 20
JEE45E PR B 0.3
WG AR/ pm 40
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Fig. 5 Cloud maps of equivalent stress distribution
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