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Effect of Arc Swing on the Temperature Field and Microstructure of
Pipe Overlay Weld
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Abstract: To know well the impact of arc swing on the process of pipe surfacing, the effects of swing operation on the tem-
perature field and microstructure of the surfacing process were compared through welding simulation and process teste. First
of all, based on the finite element analysis software Abaqus, the finite element model of the welding process is established
by the thermal-elastoplastic finite element method, and the temperature field of swing welding and conventional non swing
welding is simulated, and the evolution process of the molten pool, the temperature field distribution, thermal cycle curve
and other characteristics are analyzed. the results show that the temperature distribution cloud map of swing welding is elon-
gated, and the shape of the weld pool is closer to the wave shape than the ellipse of non swing welding, the peak temperature
is also lower than that of non swing welding. Secondly, the microstructure of swing welding and non swing welding was
compared through metallographic analysis. The results showed that during swing welding, only a small amount of columnar
crystal structure was observed in the backing weld.
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Fig. 2 Schematic diagram of the weld path plan
TR B, R FH TR AR R S AR S 1)
PR B I SR RS I X K % X 90 R A 25 4 A
RN B b S DA G 2 Ak , S0 A DX 8 PR
R b . ASE AL AN 8] 3 TR o

B3 MgEs

Fig.3 Mesh model
1.2 #HREM
B IE MR R 304 BRI EE AN, HEARE AR
308L M7 22 , WA AL B} i) P BRE RE S J) “# 1 E S
BOME 4R . WAk, TR R A A AR AR A
RO HR AR = A — g s, R, FEA RS 4k



55 4 1]

M SCHE, A5 AR SO AR IR B 1 SO L R 57

FRE BRSO A AR AR 1 7= A P AR A
H(T)= [ p(T)e(T)T (1)
b H(T) RARSE p(T) A BEIRE AL % ; ¢
(T) M BEIR AR FE S s TR .
[RIASE A T MERR AU 2 R A A0 AR o 2 7
VI IHE 15 A1 BHE R 17 R iR A Von-Mises Ji Az 1
D, L SRR R A v

80

70

60 == AR (Le+ 01T (kg C)
-2 ER(W/m-C)

30 B (1e+01 GPa)

40 =Pk 5 5(1.0e—6)

30+

204 ——

10

0 —_—
0 200 400 600 800 1000 1200 1400 1600
WEE/C

(a)304L MRS
70

601 A1 401/ (kg C)
50 - EH(W/m-C)

sl i (12401 GPa)
40 ——HIE K F4(1.0-6)

307

$00 1000 1200 1400 1600
R

(b)308L A4
B4 SiHrEuniER hFEeeSH

Fig. 4 Thermal physical and mechanical performance parameters
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Fig. 8 Comparison of all weldpool morphology
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