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Development of Welding Quality Monitoring Method for TIG Cladding
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Abstract

Pipe inside clad welding is mainly used to the flow pipe of sub-sea or chemical plant. For the inside clad

welding to the medium pipe with the diameter of about 127,

TIG welding is frequently applied with filler metal.

In this case, the clad welding has the very broad weld area over 10m’. And, the non-destructive test (NDT)
such as ultrasonic test (UT) or radiographic testing (RT) should be conducted on the broad weld area, and it

costs very high due to the time-consuming work.

Therefore, the present study investigated the variation of arc voltage to develop the in-line quality monitoring
system for the pipe inside TIG cladding. The 4 experimental parameters (current, arc length, wire feed
position, and shield gas flow rate) varied to observe the change of arc voltage and to establish the model
for the monitoring. The arc voltage was decreased when the wire was fed to the backward eccentric
position(over 2mm), and the shield gas flow rate was insufficient under 10L/min. In the case of the backward
eccentric position over 2mm, the bead appearance was not good and the dilution ratio was increased due to
deep penetration. When the shield gas flow rate was lower than 10L/min, the bead surface was oxidized.
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Fig. 1 Concept of robot TIG cladding

Table 1 Welding condition and 4 parameters

Base metal SS400
Filler metal ?1.2 SM-309MoL
Welding speed 14cpm

Wire feed rate 80cpm

P1 Current 240A

P2 Arc length Smm

P3 Wire position Arc center

P4 Shield gas Ar 100% 20L/min

Table 2 The welding condition of 4 parameters varied
for the experiment

P1 Current(A) 240, 216, 192
P2 Arc length(mm) 4,5, 6

P3 Wire position(mm) -3,-2,-1,0,1,2, 3
P4 Shield gas(Ar100% L/min) 5, 10, 15, 20
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Fig. 2 Waveform by current variation experiment
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Table 3 Bead appearance and cross-section with
respect to the welding current
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Fig. 5 Schematic of arc length variation
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Table 4 Bead appearance and cross-section with
respect to the welding arc length
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variation experiment

Table 5 Bead appearance and cross-section with
respect to the welding wire feeding eccen—

tricity
F.E Bead apperance CS A CS B
Omm
Forward —
1mm &. H . N sl L -
Forward H '
2mm " -
Forward |, ;
3mm | .
Pz oz
Il Voltage || Backward eccentricity=B.E
" {1735V | | 16.85v |
i | B.E 1mm | ‘ B.E 2mm |
et - - : L e : - b

Fig. 11 Waveform by wire feeding eccentricity
variation experiment
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Fig. 14 Relation between gas flow rate and bead
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Table 7 Bead appearance and cross-section with
respect to the welding shield gas flow
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