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Forming Quality of Heat Spinning for the Ni-Cr—W-Mo Superalloy
Workpiece with Strange Shape
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Abstract Based on the Explicit/Standard modules of software ABAQUS, a 3D finite element model of Ni—Cr—-W —Mo superalloy
workpiece with strange shape multi-pass is built. The distribution and variation features of stress—strain, hot spinning regular pattern, and
common defects are investigated in the forming process for the Ni-Cr—W-Mo superalloy workpiece with strange shape. The results show
that by taking some factors, such as the defects forming, minimizing forming pass, etc into account, the spinning gap should be bigger
than 3.7mm. The gap between blank and mandrel is quite small at the region near the central axis, however, the gap near the oral part of
workpiece increases enormously.
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Fig. 2 Stress distribution of Ni-Cr—W-Mo superalloy

workpiece with strange shape after first annealing
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Fig. 3 Kinetic energy to internal energy ratio
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Table 1 Basic parameters of second around
hot spinning simulation
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Fig. 4 o Distribution during the heat spinning of Ni-Cr-W-Mo superalloy workpiece with curvilinear shape
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Fig. 5 o Distribution during the heat spinning of Ni-Cr-W-Mo superalloy workpiece with curvilinear shape

3.1.3 HEHMEHNH

B 6 AT LA i, A5 2800 AR T 4 A i o A LAk 2], 45
RIS 78 P R K A v s ) A 3 R 9 K B — S AR
8T — AN, A5 RN AR AR I A HORHRE LT ) b, I )
HRYR N N O B e AT R SSOE B9 X % B R
ENANPARS S NMITICTREN 0 SR ¥ : P g
3.2 JFLERLTE R GREAS T

Jei 30 U 2 A i — 18 UOSOE LAl B 5E Y, BT R

32

B B — R A, RS A A R B R AR AN
SEECM RS20 JE AR BN 22 B LR, I B T AL B4R
USRS RLAE B2 AN AN 7 2238 K T LA B Hh B AR SR
W [l ZE R LTS B T, R 5 Bk AU S DA R A 1k
AR, R BUAE S W22 b O T BRI B b REAS 35 20 722
B B AR 2 AT S ) AT A 25 3R K, DL A
ORI 2 2] I SRR R AR TR

H T PUIE R i R — A R R SRR AR A A



] jcmik

# 4 S 2012,30(03)

538 32 (Articles)

% i
el +1.168+00
+7.780e-01 +1.072e+00

: +9.759¢-01
+7.012e-01 it
+6.243e-01 +§- gge-ﬂl
+5.475e-01 16'%??‘:3}
+4.707e-01 +5-9”*_m
+3.939¢-01 e
+3.171e-01 Haeh
+2.403e-01 30301
+1.634e-01 3.033¢
+8.663e-02 +2-0?‘§f-01
T

(a) ALF 5%
(a) Forming progress of 5%

(b) BLF 60%
(b) Forming progress of 60%

SCIESCE & TECHAOLOGY REVIER

+1.179¢+00
+1.082¢+00

+3.972e-01
+5.003e-01

+3.064e-01
+2.094e-01
+1.125e-01
+1.557e-02

(c) BLF 100%
(c) Forming progress of 100%

6 Ni-Cr-W-Mo §RA &€ REHRESEINERLETS
Fig. 6 Distribution of equivalent strain during the heat spinning of

the Ni-Cr-W-Mo superalloy workpiece with curvilinear shape

Gy i G A T2 TR ST RORS B i EL R 35 2928 T 3 800 i
A% PSSR Tad B i B, R T2 S RS
2 e 7—& 9 FioR 7R AR E WG AT s R R E R TR
By 3.2mm 8% 3. 7mm i Ni-Cr—-W-Mo & 45 55 5 {4 $iie 1o
RO EL T BRI SR R S B A o T A
g B 7 Fras S0 T HEAT B R A E B A
G2 @ kA T HE BT AR T BUE X A% & AR T AR X
N, —Jr I E B L /0N 2 (0 R RE 4 48 JF B 4
KSTEHT Tt R 2 38 K B B 22 1 4 J YAk 1) Joe %6 B T 7
AT M B 4 T8 0 HE RN 525 03 — O 1T, E A8 R A M RFI YR B
BN, v A e e B 1 Mk v ARURIBE R SR KL i TE IR
V] B 258 /0N B B, 25 0 M B L R BB, B ) R 3 R S
FIRB I D E R TR & DR %K 3.7mm, W 8 JiT 7, il
OB G, B g A 1 T AR A S T

7 ARSRETHANEEHERNLERE
Fig. 7 Excessive thinning and metal accumulation
occurred during the hot spinning process
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Fig. 8 Crack on the workpiece occurred
in both simulation and experiment
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Fig. 9 Wrinkle on the workpiece occurred in both

simulation and experiment
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