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Abstract: Superalloys have become important structural materials in the manufacturing of aerospace engines, especially hot
end components, due to their excellent high-temperature performance, oxidation resistance, corrosion resistance, etc.

However, the weldability of superalloys is affected by the alloying elements, so research on the welding process of
superalloys is of great significance. Based on the existing research, this paper mainly introduces the process of arc welding,

electron beam welding and laser welding, including macro/microstructure and mechanical properties, to provide guidance

for the manufacturing of superalloy welding structures.
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Fig.1 Microstructure of the weld zone and fusion zone of the TIG welded joint under different welding currents!”



(EEIE A )11/2022

# R, % HRASECELARET IR - 957

H T A 4 R 2 Sk A UM R S R
FE TG IR 45 R 2 VI AH 5%, Wang S8 U3 2o 45 (A5 40
M2 T 7 INT38 MRS S 1E S A% S
U2 (U-TIG) T 2L AR A b, & B =
ik e L S oA 4 4 S 1 R AL SRR B T 33%, OF
HA B> R T INTI8 A 4 b Al Bl
R ik g O 20 kHz 54 50 %) 100 kHz, Laves #H
14 3F- 35 RSH R B & 35 5038 K5 #a T hae |, k15
YR Laves A4 L 3R A5 45 i B PLHr sk i, 52
LT AREE 4 R (W BRI B SR Y 92% ., 1
Bl S5 U205 ok BA RS 5 52 50 10 75 1 % GHA099(3T
TR AL B L TR A 4 )/ GH3230 ([ iR 5 AL B 3L = TR
HE)FMEIRG 4 TIG B T 2 T, ik 2
Fw, R TR X 2 B GH3230 4 7 19 FF1E
U B A N S AR B Sk b b R A
GH3230,i% 911.8 MPa, IKr I 5 1fi 72 76 K &= 55, &
PR S 0 ) BT AR AT

Kl 2 GH4099/GH3230 5 Fi i i & 6 TIG 4 il )% 1
Fig.2 Temperature field of GH4099/GH3230 dissimilar
superalloy TIG welding™

FOKEE IR A BROC Ak i 4EL T GH4169 7
Hw i A B MIG FRHI Y, K BUAR 48 rb O it B I
)28 Al e S — B, ARG i ) DA R UL BE A AR 25 5% 0

R P AL 5 T Ao 5 ) AR AR R i 0 (L YR
g R &tk U S HERETT e T RO, R I Bk
LGOS BRI TR BE | 2 A6 J3 A6 o 32 11
ZEAEH b rbos X T o i v ok BB & AR
WAEAZ I A AR K PR LS5 o (8] 3()), 1M
Tl G X 8 R R A IR AR, AR TR
BERER 5 f ol BE N8V TV B A, 5 BUR oy i v
XN, XA B A ok T & AR AR ST SRR TE
B 2 TG, SR U IR R FE v B Al L b
5 N AE R IE B R (B 3(b)), TR SR Sk &
A P T 2R A D PR R T LR R A, s [ S
it TR T O AT T2 WG 1 TR Lavess AH 55 53t e 4 sk
et m TR A ) SO /N R
JUM A SR, #E4E T GH3030 St iR A4 TIG
S L [ A2, ARAS T S b0 A5 R S A A
REL A RIE B S T

BEAb , X g S0 Xt GHO09(Fe-Ni-Co 3 L it 5
TEAEDIRE BK =5 R A 4 8 BUE AR 5 = A L B
GG, R R AR S A R 1 T A 55 B
4 ) B, TF e 1 7 [R) BROG i B MIG &5 18 S 800
REEETE S M 5% . & BLIOG - B TR & VA
FF R B R E I O IR, Wl /N AR IR R B 12
o KRR B i A R R T e R R/
T 2 b R ) B 2 B R TR T D — 24 [ B X J
TR 52 0 R X A /0N 3 B3 2o 5% i 0 — L IR P [ 2
TN, B T r SR S A T S A s 5 A A8
B AR TR B O BRI AR RO R A, BRI
A S SE AT i X L SURLAL . A 1 BRI A
T TR (A-TIG) X LR 46 I AE H 3R A5 T S ke

(& 3 A [l i [ 20 (C Ass) it R Az A AR DL 1)

Fig.3 Simulation of grain growth at different time steps!
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Fig.4 The weld microstructure and the simulation of the temperature field of GH4065A electron beam welding™!
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Fig.5 Liquefaction crack in the heat-affected zone of electron beam welding®!
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Fig.6 Transverse and longitudinal section morphology of the molten pool at different welding speeds™
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Fig.7 Joint morphology at different welding speeds and diagram of molten pool flow”)
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