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Effect of additional wire on temperature field of swing-arc narrow gap GMA welding
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Abstract: [Objective] The purpose is to develop the heat source model for swing-arc narrow gap GMA welding. [Methods] This paper
considers the influence of arc swing, geometric feature of welded joint, movement of additional wire and weld surface shape on arc heat flux
distribution, based on macro thermal transfer theory and geometric feature of weld cross section. By using ANSYS software, the transient
temperature profile and thermal cycle curve in swing-arc narrow gap GMA welding are calculated and their distribution features are analyzed.
[Results] The results show that the established heat source model can reflect the moving path of swing-arc and its thermal action feature, the
calculated geometry and size of weld cross section and thermal cycles of temperature measurement characteristic point agree well with the
experimental data. [Conclusion] It is proved that the model can truly reflect moving track and distribution characteristics of swing-arc with
additional wires, and has high accuracy. There is an obvious “double peak” feature at the bottom of the cross section of the weld without
additional wire, while the “double peak” feature is diminished with additional wire. The width of HAZ slightly increases when the main and

additional wires are synchronously swing.
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wire

2 2024 £ 4 8 11

Fif A SEESN BN AN B AS, F224F IR B I Do iy
BT x B8 — B (A 2 C A5, 1 5 Ak SRR Bl
AT D Ao kA g A 22 PR R 2 2248 ), H
W22 5 T 227 y J5 1) bR AR AR R 2R RE— B[R] B
22 V) vo W FE VR A MR T ) x #8 8) .

SCH 22 N 320 A, HLSIHL BN 30 V, AR
B vo = 240 mm/min, $% B 45 34 4 Hz, 3% 3 fA BN

K2 JHERGIHRE
Fig. 2 Physical diagram of welding system

AT

LI
J;g

(b) &4 S A

&3 FESNHIAERIEE GMA MR IUE S 5454 5
Fig.3 Schematic diagram of arc shape and structure of SA—
NG-GMAW. (a) arc shape under a high-speed camera; (b)
diagram of SA-NG-GMAW



Rescarch Poper. WHUHF 1% 5

TP

A IEELS B PEEETT I

K4 FhizzizshPul gk
Fig. 4 Moving trajectory of the main and additional wires
66°, Il BE {5 B3 B:F 18] 2 60 ms, T HL AT 25 il £ O 8°, il 22
K22 D9 5m/min. £E418 Q370qE, #FLZIHS ER50-6,
PRI NN 80%Ar+20%CO, MIRA S, S H: 1B
B RSFAnEL S Bk, B 12 mm, S 20 mm.

23

20

40

2 D
58

K5 JEE T
Fig. 5 Groove type of welding

SR PR AR 000 3 5 A, 004 A VR A il
28, W T S AR AL, L A IR R AE A5, DR FL
HARGIE W 6 Frs. MERHEA N ¢1.5 mm A K
JE i 5 P r {8 T YOKOGAWA-DX2000 JE 4830 1% .
VS I L W BTt (/AN UL = e M s i B s 93
ST AR A R P R IR AR A SRR R S R 2
B

0
pa L_15_4_15_4_15,|_15._1 ML

150

Ko ks s A
Fig. 6 Diagram of the temperature measuring point of the

workpiece

2 ARTHEBET

FEFE B B [H] B GMA K82 72 vh, Y i 3 3k
P00 B B, R I B In RAKR B, S B B, R Ot SC R
R FHRUM Bk BRIR . Bl 22 T 2200707, iz 5 T
PR A B, L 2 Wl 3 22 L SIER 23 FiE, JF DLG
T PG 1 7 AL 3 20 v, AN T&T 7 B, TR A 5
IR, R Fi SRR P o figp A = 22 vl TG BRI D Al 22 9 T
e, W 8 Firi o

.
ik
YT o
& an
“"Zf; >

K7 iR 32 2 Rl 22 A X

Fig. 7 Location of main and additional wires

ST

ELRIHE ., | i
T

K8 RoRER

Fig. 8 Diagram of the source of the system

225 TR Z A=A B, i A i &,
2205 5 T 22 2 R A B R T B AR AR
AT B = R R e T AE , i 25, £
22 I 1 P AR AN B, (R i 22 4 W i —
gy Bz NI, PR T 22 T e U A T T R
21 il

& A ) 5 R Ny
Plor ™"ax Ty ez | T

o (oT\ &(oT\ 00T
I )+ Z (k) 2 (k% )+ s, 1
ax( 6x)+6y( ay)+az( (92)+ (1)

2024 4 5 8 1 3



V¢ 28 MHIAR  Rescarch Ppen

Kb HRIGTH LS o % B KR AT 4 o2 u,
VWi x, y, 25 [a] b 0 3RS O fe s S N IRIR 5 o
2.2 F 2z IR TR Y T

945 T HLIRER S M L, ¢ AEHIRL, o 383 A
B, ot R — B ZI B AR B SN . KRR, MRz —
D5 T A W AR A R B2k s gy, U R v, O3 — 7L 1R
2 DA IR R AT R e o)), LR v, SR L
sk A, HEGE A B, WA 7 5 BT AR E
) AT B B, K 4 iR, B2 1 5
R o, BRAEAR v, A BUE o, TS A B
N R 52 B8 BsF ) 2, 422 B v, S 1S 45 R ) L SO
HET 25 5 W LSRR L RRAE o 53 A0, %l 22 1 m Al
235 MR i B I 4 A o

- f /

Ko HIEshfE

Fig. 9 Schematic of heat source swing
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Fig. 12 Comparison of experimental and calculated weld cross-section. (a) without additional wire; (b) additional wire sync swings
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Fig. 13 Calculated temperature fields at the cross-section of the workpiece at different times (without additional wire). (a) 2.75 s (left side of

the weld bead); (b) 2.812 5 s (in the middle of the weld bead); (c) 2.875 s (right side of weld bead)
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