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Study on Flat Welding Process of Narrow Bevel Pipe
in Tandem Dual Wire Co-melt Pool
LUO Yu, REN Feiyan, HUANG Zixiang, FENG Yan, QIAN Xuezhi

3 E 42 ; 1001-3814(2026)08-0197-07

(Beijing Higher Institution Engineering Research Center of Energy Engineering Advanced Joining Technology, Beijing
Institute of Petrochemical Technology, Beijing 102617, China)

Abstract; Tandem dual-wire welding technology is one of the effective welding methods to improve welding efficiency.
Aiming at the current problems of low pipeline welding efficiency, poor fusion of sidewall and base material during welding,
and unstable weld molding quality, the process method of Tandem dual-wire co-melt pool narrow bevel welding was
proposed. X665 steel as the test base material, based on Minitab's Taguchi method to carry out the entire welding test, the
influence of the combination of wire feeding speed, welding speed and arc length correction of the process parameters on the
weld forming law were explored. The results show that, a well-formed weld can be obtained when the wire feeding speed is
vi=4.4 m/min, the welding speed is v,,=26 cm/min and the arc length correction is n=8%. This study also lays the foundation
for the subsequent all-position welding of narrow beveled pipes with Tandem dual-wire co-melt pool.

Key wordstandem dual-wire co-melt pool; flat welding position; taguchi method; process study
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Tab.1 Chemical composition of base metal and welding wire (wt%o)

B C Mn P S S Nb \% Ti Mo Cr Ni Al N Cu Fe
X65(EE#1) 009 | 160 | 002 | 0004 | 035 | 006 | 006 | 0.025 | 030 | 025 | 030 | 006 | 0.009 | 0.03 | At
ER80S-G(###) | <0.1 |11~1.6/<0.025 <0.02| <0.6 - - - - 10.2~0.6/02~06/ - - <05 | RHE
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Tab.2 Evaluation standard of weld surface forming quality
JRUE Y BT PP AR PN 5y
SE WA SUNSUE S o I B 5 L
SREER AR TR BRI TE Y AT 16~20
W 1 GB1 Zikrif;

JREEMUE TR LE T IR AR RO T 35 s AR SR T
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JRGE OB BEA RS R AV —E B ML A
FIESHIAETE  IREE TEREA I S) W6 /2 GB3 bt ;
JREEMIE A LE , ) AL S HEB G s ANl 2 GB i 0-5
* 3 FIEXBEHER
Tab.3 Flat welding test data sheet

11~15

6~10

o \ 2 ez | feE | e
- (%) /mm| /(°) |(0~204})
1 4.2 30 2 |287)|287|068| 63.0 18
2 4.2 28 4 |1296|399|010| 37.0 5
3 4.2 26 6 [3.24]422|083| 20.0 9
4 4.2 24 8 [3.26]447|081| 320 14
5 4.2 32 10 | 264 | 2.85| 0.10| 53.0 12
6 4.4 30 6 |255]3.36|0.63| 505 17
7 4.4 28 8 |262)|368|060 615 15
8 4.4 26 10 | 2.34 | 3.50|0.018| 80.0 14
9 4.4 24 2 |256]296|044| 525 11

10 4.4 32 4 |256|3.69|087| 26.0

11 4.6 30 10 | 3.23| 4.02 | 0.44 | 385 4
12 4.6 28 2 304437084 270 10
13 4.6 26 4 |279|378|065| 30.0 11
14 4.6 24 6 | 291)|4.020.075 76.5 8
15 4.6 32 8 |382| 22 004 420 6
16 4.8 30 4 |252|358|013| 60.0 9
17 4.8 28 6 |287]338|0.13| 59.0 3
18 4.8 26 8 |352|375|0.07| 645 5
19 4.8 24 10 | 3.84| 335|033 | 270 9
20 4.8 32 2 13221471087 270 7
21 50 30 8 |331|362|0.38| 485 2
22 50 28 10 | 3.12| 387|061 | 36.0 8
23 5.0 26 2 [316]432]082| 300 10
24 5.0 24 4 |3.09|558|062| 39.0 1
25 50 32 6 |275|3.61]080| 40.0 13
TR PN S A T R, (SRR (SIN) AU

SIN=-10lg| +- (y-m)? (1)

ey AREE Y B A s n O SR B m o H
PREEL
21 BREREREXMERSN

454 Minitab B/ E O 07 57 3R 5
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Fig.4 Main effect plot of signal-to-noise ratio
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Tab.4 Signal-to-noise ratio response table

K | BEZEEE (me-min) | SHZE B /(em- min) | ST B IE (%)
1 2054 16.18 16,51
2 21.99 19.36 1852
3 17.30 17.02 1558
4 15.72 17.37 22.16
5 13.27 18.88 16.03
Al 8.72 3.18 6.59
HeRk 1 3 2

®5 HEMMER

Tab.5 Mean response table

KO [ARLZTREE /(m-min™) | FEREHEEE /(em-min) | A IE (%)
1 11.6 8.6 7.8
2 13.0 9.8 8.6
3 7.8 8.2 7.2
4 6.6 10.0 13.2
5 6.8 9.2 9.0
AR 6.4 18 6.0
HERL 1 3 2
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Tab.6 Melt depth signal-to-noise ratio response table

K| BELHE [(memint) | REEEEE /(em- min) | S A IE (%)

1 9.498 9.839 9.553

2 8.042 9.486 9.586

3 9.935 9.298 9.328

4 9.992 9.179 9.382

5 9.772 9.436 9.390
Ak i 1.950 0.659 0.257
HERR 1 2 3

xR7T BEERILE
Tab.7 Melt width signal-to-noise ratio table

K| 22T [(memin) [ RE /(em-min) | STKAEIE (%)

1 11.16 11.99 11.94

2 10.7 11.83 10.32

3 11.08 11.70 11.92

4 11.42 10.80 10.74

5 12.34 10.38 11.77
A 1.65 161 1.62
HERR 1 3 2
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