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The Influence of Groove Type on the Backside Weld Geometry at
6 o'clock Position of Pipe
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Abstract: In the pipeline welding, the processing accuracy of groove and the fitting-up accuracy are difficult to kept consis-
tent in practice; meanwhile, the gravity is in the opposite direction of the arc force when welding at 6 o’ clock position, mak-
ing it easy to have defect and to decrease the weld quality. The shape of groove will influence the shape of molten pool and
further the backside weld geometry. In the present work, surface tension transfer (STT) welding was employed to weld the
root pass of pipes with “U” groove and “V” groove at 6 0’ clock position in order to explore the influences of groove type
on the backside weld geometry. Experimental results showed that the increase in welding current can increase the arc force
to promote the penetration degree. The molten pool volume of weld with “V” groove is larger than that with “U” groove,
making arc force not large enough to support the molten pool and thus making the weld have a concave surface. Further-
more, “V” groove has a narrow space at the bottom. It can make the arc easily deflect to the side, making the arc have more
heat on the sidewall and further having a partial penetration.
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Fig. 1 Schematic of grooves of “V” and “U” type
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Fig. 2 Experimental setup.
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Table 1 Chemical composition of X65 pipe and welding wire (wt. %)

g C Mn Si S P Fe
APISLX65 0.050 1400 0220 0.050 0.040 Balance
ER70S-6 0.073 1490 0.880 0.011 0.010 Balance
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Table 2 Welding parameters
FEESS  BTURIR CFHHIVA JRHEHUE/ (m - min™")

L, U 130 036
L, U 150 036
L, U 170 036
L, \% 130 036
L, \% 150 036
L \ 170 036
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Fig.3 Definitions of backside weld geometry[s]
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Table 3 Measurements of backside weld geometry.

fnv e R h,/mm W,/mm d fmm
L, -0.13 32 4.7
L, 0.07 3.9 5.2
L, 0.24 4.2 5.6
L, -0.22 6.2 4.1
L -0.19 6.3 4.6
L -0.17 4.6 4.2

£

AL -L R U O, L-LoR A VIEY O,
L o R v ] B N R R
Tio BEEENXTUTEYE M, 43 5 /IS I 310K L 3
TR, R4 BOE 43 Bl an &l 4a~dc i . AT LLE
HTE /NP A 25 20 T B T T T A , B0 A
SRR X IR ONAE 6 sk B, A A
Fuur g R S R AR R R Y g
AR VAR, 2 B0 ISk, DU R 4%
A hy<0o T MR B 25 2 BOA ZCETH FLUT B, BRI
KRAETRE

mm 2 mm

>t il

(c)170 A

4 UREOTHERREERR TEANEEEER

Fig. 4 Cross sections of welds with “U” groove under different welding currents



48 F I3

2025 4F:

(sl Jj
E5 UREOSBERATHEGSHE

Fig. 5 Force analysis of molten pool with “U” groove under full

penetration condition
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Fig. 6 Cross sections of welds with “V” groove under different welding currents
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Fig. 7 Force analysis of molten pool with “V” groove when concave-

surface occurs
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Fig. 8 Heat analysis for base metals with “U” and “V” grooves
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