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Abstract

In case of lap joint fillet welds of thin plate, the example which is applicable to Plasma
Welding increases substituting for the exiting TIG Weliding but the guality of Plasma arc
welding has a special feature influenced sensitively by the condition of welding caused by
controlling the various parts of welding torch. This research is purposed to improve lap
joint fillet welds of thin plate in high quality and attain the high productivity and it is
examined that how the change of electrode tip angle and Setback has an effect on the
guality of welding and it is investigated how the change of Setback and Standoff has an
effect on Melting efficiency using Response Surface Analysis.
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Fig. 1 Definition of setback and standoff
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Table 1 Chemical composition and mechanical
properties of STS304 :

(a) Chemical composition (wt. %)
Cr Ni C Si Mn P
19.0 10.0 0.08 0.75 1.30 0.04

(b} Mechanical properties

Tensile strength Elongation
53kgf/mm? 35%

Yield strength
21kgf/mm?
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Table 2 Welding condition for experiments
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Table 4 Experimental design

Fixed Electrode tip dia. 3mm N Natural variables Level variables
N 0.
Fixed Standoff mm Setback | Standoff | Setback | Standoff
Fixed Cu insert dia. ©2.3 1 1 1 -1 -1
Fixed | Welding frequency 6Hz 2 1 2 -1 0
Fixed Welding current Ip 110A, Ib 10A 3 1 3 -1 1
Fixed Welding speed 40cpm 4 3 1 1 -1
Fixed | Orifice gas flow rate 0.4L/min (Ar) 5 8 2 ! 0
Fixed | Shield gas flow rate 10U/min (Ar) 6 8 8 ! !
Exp. 1 | Electrode tip angle 15°, 30°, 45° ! 2 ! 0 il
Exp. 2 Setback 1.0.1.5,2.0, 25, 3.0 8 2 8 0 !
9 2 2 0 0
b | ) | desi 10 2 2 0 0
Table 3 Levels for experimental design Iy > 5 0 0
Coded unit 12 2 2 0 0
Level >
Setback Standoff 13 2 0 0
» 1 1 14 2 2 0 0
0 2 2
1 3 3 20IC.
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Fig. 3 Comparison of real macro section and
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Fig. 4 The effects of electrode tip angle on bead
width and heat input
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Table 5 Comparison of bead appearance by tip
angle

(a) tip angle 15° (b) tip angle 45°
Fig. 5 Comparison of arc shape by tip angle
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Table 6 Comparison of waveform by setback
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Fig. 6 The effects of setback on bead width and
heat input

Table 7 Comparison of bead appearance by
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Table 8 Experimental result

Natural variables Response
No- Setback Standoff ME
1 1 1 0.938
2 1 2 0.760
3 1 3 0.333
4 3 1 0.467
5 3 2 0.447
6 3 3 0.216
7 2 1 0.762
8 2 3 0.376
9 2 2 0.568
10 2 2 0.536
" 2 2 0.541
12 2 2 0.538
13 2 2 0.552
14 2 2 0.533
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Fig. 7 The effects of setback and standoff on
ME(Melting Efficiency)
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