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A Study on Back Bead Formation in Inclined-up Position of Plasma Arc Orbital Welding
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Abstract

In the circumferential welding of pipe, welding phenomenon changes with the position of pipe. Especially
in the overhead position, back bead of vertical-up position would be sunk. To investigate the size of back
bead and keyhole with the change of the flow rate of pilot and shield gas at each position, bead-on plate
welds were conducted on 6mm thickness SS400 with inclined-up position. When the rest of welding
conditions remained constant, the width of back bead was increased as the flow rate of pilot gas was
increased. And back bead tended to convex as the flow rate of shield gas was increased.

Key Words : Plasma arc welding, Orbital welding, Keyhole welding, Inclined-up position, Overhead position,
Convexity ratio, Back bead, Pilot gas flow rate, Shield gas flow rate
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Table 1 Experimental conditions

PAW Machine

Power source (Powwel-150XP)

Welding mode Keyhole(BOP)
Material SS400, t 6
Welding current L :, 140 A
. I, : 80 A
Fixed
Frequency 2 Hz
Welding speed 10 cpm
Set back 2.5 mm
Stand off 3 mm
Orifice insert dia. ¢ 24

Pilot gas flow rate L1 1315 1.7,

Exp. 1 1.9 1/min
Shield gas flow rate 12 1/min
Pilot gas flow rate 1.7 1/min
Exp. 2

Shield gas flow rate 12, 15, 18 1/min

Front side

Fig. 5 Geometric parameters of bead and keyhole
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Table 2 Guidelines for the interpretation of a
correlation coefficient'®

Correlation Negative Positive
Small -0.3 to -0.1 0.1 to0 0.3
Medium -0.5 to -0.3 0.3 to 0.5
Large -1.0 to -0.5 0.5t 1.0
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Table 3 Correlation coefficient and P-value(Exp. 1)

X Y R P-value

PG flow rate WBr 0.231 0.268
PG flow rate WBs 0.789 0.000
PG flow rate DKr 0.596 0.002
PG flow rate DKs 0.559 0.004
DKs WBs 0.812 0.000

PG flow rate CRBaver 0.152 0.470
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Fig. 11 Relationship between PG flow rate and
DKr at each position
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Table 4 Correlation coefficient and P-value (Exp. 2)

X Y R P-value
SG flow rate CRBaver 0.739 0.002
SG flow rate CRBuin 0.764 0.001
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Fig. 16 Relationship between SG flow rate and

CRBmin at each position
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