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Microstructure Feature and Its Forming Mechanism of Linear Friction Welded GH3044 Joint
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[ABSTRACT] The linear friction welding (LFW) experiment of solid-solution strengthening Ni-base superalloy GH3044
was carried out. Microstructural examination of the joint showed that both in the weld zone (WZ) and thermomechanically
affected zone (TMAZ) the grains are refined significantly and the streamlines are formed due to the rearrangement of car-
bides. The tensile strength of the joint is comparable to that of the base metal (BM). The EBSD results show that the joint
microstructure undergoes mainly discontinuous dynamic recrystallization during LFW, accompanying with a part of con-
tinuous dynamic recrystallization and static recrystallization. As a consequence, the low-angle grain boundaries (LAGBs)
increase sharply while the twin grain boundaries decrease drastically in the joint. The TMAZ has more LAGBs than WZ,

because strong microtexture forms in the TMAZ while more sufficient recrystallization occurs in the WZ.
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Table 1 Chemical composition of GH3044 %
I N A R
Cr W Si Mo
<0.1 23~26 13~16 <0.8 <15
Al Ti Mn Fe Ni
<05 0.3~0.7 <0.5 <4 RE

Table 2 Linear friction welding parameters

I ]
JEEHEIE ) /MPa | YRR /mm | SR Hz | PESRITIA] /s
160 | 2.5 | 35 | 8

Bl GH3044 B MALR
Fig.1 Microstructure of GH3044 base metal
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Fig.2 Morphology of Joint

20194F 625 5ol - DAt A 81



,—‘i. N »
m%lﬁx RESEARCH

g
f3

50um
(afi 2 i £

(d) I3
E3 #EAeHAR
Fig.3 Micrographs of joint
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Table 3 Results of tensile testing
I N N

i [X. SEM 8 J-

A Brhiss B /MPa W TSR 2% /% FEAHZE /%
15 809.0 52 17
2% 842.6 9.4 23
345 888.3 41.5 37
45 889.9 44.4 38
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Fig.4 Fracture position of samples after tensile test
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Fig.7 EBSD maps of weld zone
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