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Study on Bottoming Process of Narrow Bevel Pipe Welding
in Flat Welding Position Based on Rotating Arc
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Abstract: Aiming at the problems of weld-through, undercutting and unfused welding of the bottoming layer in flat
welding position in al-position welding of pipelines, a narrow bevel flat welding position welding process method based on
rotating arc was proposed. Taking X65 pipeline steel plate butt narrow bevel as the test object, based on Minitab's Taguchi
method, an orthogonal test model was established to investigate the influence of different combinations of process parameters
on weld shaping under the rotating arc STT flat welding bottoming welding program. The results show that when the welding
process parameters are the wire feeding speed of 6.2 m/min, welding speed of 26 cm/min, rotating speed of 1200 r/min, the
rotating arc STT flat welding bottoming single-sided welding double-sided molding consistency is good, there are no welding
defects, which can lay a foundation for the development of the basic process specification for the pipeline all-position welding
flat welding position
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Tab.1 Chemical composition of X65 high-strength steel
and ER80S-G welding wire (wt%bo)

R C|Mn| P|Cu| S| S | N |Mo|Cr

&

X65 0.09|1.60|00.02 0.30|0.004{ 0.35|0.30| 0.30| 0.25

oy
il

ER80S-G| 0.04| 1.95|0.007/ 0.23|0.01| - - 1032 -
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Fig.2 STT flat welding base test platform based on rotating arc
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Tab.2 Combination of specific welding process parameters

T\ RLTRIE A | SR B | HEFF R C | SRAERUBAT JRAEUE
5| ve [(memin?) v, /(m-min?)| n/(r-min?®) | 4> F0~20) | ¥4
1 58 24 300 12 3
2 58 26 600 14 8
3 58 28 900 10 10

4 58 30 1200

5 58 32 1500

6 59 24 600 15 4
7 59 26 900 11 6
8 59 28 1200 13 11
9 59 30 1500

10 59 32 300

11 6.0 24 900 17 10
12 6.0 26 1200 8 11
13 6.0 28 1500 5 11
14 6.0 30 300 13

15 6.0 32 600 16

16 6.1 24 1200 12 16
17 6.1 26 1500 14 14
18 6.1 28 300 10

19 6.1 30 600 16

20 6.1 32 900 14 17
21 6.2 24 1500 13 10
22 6.2 26 300 14 7
23 6.2 28 600 7 9
24 6.2 30 900 11 15
25 6.2 32 1200 3 16

FRIBZ 2 i) 3N E 5K FIR G S8, T
I 1G 7 B A AT R IR R T
BRI STT FTE T2 Wl M S50

2 AR

FEIE IR IR A b b ARIEITST H A E
H 17 ¥R A E S R, US4 L SNR AR Ry i K 4%
e PN AR FRE, 150 HL AT BRI A
M HRR A, 2R G AR A | S R B A T A
L T A SN LY P2 N R ol N 1 R A RN
M= (1) Fiw , 8 BAE B, 28 2 [RAH B P47
MFREA RAEZL AN, RZ, &AL X FRRE
AT S HAEF A3 HT (5 e L Ry 3 T LAAS H e e
JE 3 2 3 B e o 3 ot M 5 B B S B AL
R 25 R R 25 (H e B DLHARHE 22 (A 1A, R
SEE, BE KT 2 MUNT -2 BARiE R 22 B A
EAR B KAE, BN S8 (8, 2 R AR G LUARIfE
TRBRZEAE RIS I A R S EU A 3SR W 7% [
PS5 1 7 W S o R S N T 2 A €
B XTI A BUBAE TR 5 TEM52 00, A e FL ok
STT 4TIKJZ ML T2 HNE sl R b AR H0 25
X IR IS IREE OB TS, 8 TE I IR 1) 23 At R A
LT Minitab o br E BT AR,

SNR:E:-lolgH 21 (yi-m)? } (1)

Aoy R FE AR A B KR A Y 1T 23 (J 5 sl
) sn AR KE B 38 B m oA BARME ; (yi-m)
HEbRE BAMEZ R 22 57
21 BERFEMEERESH

FRN E Hh 2R R R TR T2 S BN R4 B
TE R R 2 2 ARh R B AG mm A 5, [] 3 3w
PR FRE A MR B e MU CIX 3 [ R 7EAH
AR AR BOY 0 RN 8] e A R Rk 22 T
JE AR HE I, WA S BT (1452 W) B | 7 326 223 2 TR 3]
6.2m/min, &% 4 A3 1200r/min, K48 BUE -
JRBE R 7 26 cm/min e A, I e K e B
PREE Y B IR 2 AR, (5 L 5 38 23000 &1 7
SIMTEERIEA 2, WL — 405 T 2259
A Fv=6.2m/min . v,=26cm/min n=1200r/min, M i}
FHERI T, 7R 25 P 2 X AREE BUE 0952 I K/ i
& 3N, NG He ) 7 e RN I 7 22 0] LA Y
Xof B 5 M i K e 2 B | PR a6 22 TP | e
JERRRE TR A5 Ll e 1 R RN SA(E e 3 R 4518 58
0 AR F R A R R0 A BT
Hy e TS XA S S G T RS R RUCR

+190-



PIMTTZ
Hot Working Technology

2NN
o O O

W kb5 24 {E
&

&
i
S

() fRMELL

13/ (0) i

123451234512 345

A

B

C

P 3 JRAERUE I T (5 LE -5 4 32800 5]
Fig.3 Main effect charts of signal to noise ratio

and mean value under weld forming response
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Tab.3 The signal to noise ratio and mean response tables
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Fig.4 Interaction diagram of weld forming response and various factors
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Tab.4 Corresponding table of horizontal values
and level actual values

KT ﬁéﬁﬁﬁ A X%?%JEE B Bﬁ%ﬁﬁ C
vd(m-min™) vi/(cm-min®) n/(r-min)
1 58 24 300
2 59 26 600
3 6.0 28 900
4 6.1 30 1200
5 6.2 32 1500
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Fig.5 The morphologies of the plate butt weld
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