68

ISSN 1225-6153
Online ISSN 2287-8955

Narrow Gap Zth7] TIG €4A A AL 9% A+

*BAStm A AAA] 2el T ety sk
FRAYS D A& A 2B 28t}

A Study on Productivity Improvement in Narrow Gap TIG Welding

Jae-Ho Jun*, Sung-Ryul Kim* and Sang-Myung Cho**.¥

*Dept. of Materials System Engineering, Graduate School, Pukyong National University, Busan 608-739, Korea
**Dept. of Materials System Engineering, Pukyo.ng National University, Busan 608-739, Korea

tCorresponding author : pnwcho@pknu.ac.kr
(Received January 22, 2016 ; Revised February 3, 2016 ; Accepted February 12, 2016)

Abstract

Adoption of narrow gap welding shall be increased for the butt joint of thick plate, because the deformation and
welding cost is reduced by decrease of cross-sectional area. However, sometimes narrow gap causes defects
such as lack of fusion since it has small groove angle and narrow groove width. Therefore, GMAW, GTAW and SAW
process shall be adopted to narrow gap welding with small bead hight and low deposition rate.

In this study, Super-TIG welding using C-type strip was applied to semi-narrow gap butt joint in order to
increase the welding productivity. High deposition rate 10kg/hr was obtained by high current 600A without
undercut, humping bead and other welding defects. Measuring the mean and standard deviation of the melting
depth to evaluate the developed processes, the fusion line type was determined by measuring the difference between
maximum and minium melting depth. Furthermore, a model on arch fusion line and linear fusion line was
suggested in order to prevent LF on groove wall in narrow gap butt welding.
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Table 1 Chemical composition of SM490A

C Fe Si Mn P S Cr Ni Mo

0.155| Bal. [0.163|0.455/0.0071| 0.009|0.0190.0101/0.0006

Table 2 Chemical composition of carbon steel C-strip

C Fe Si | Mn P S Cu | Ni Cr
0.074| Bal. [0.617|1.191|0.015|0.008|0.167|0.004 | 0.026

Table 3 Chemical composition of STS316

C Cr Fe Mn | Mo Ni P Si S
0.05 | 18.74| Bal. | 1.027]2.106|10.88|0.036|0.491 | 0.004

Table 4 Chemical composition of STS316L C-strip

C Cr Fe Mn | Mo | Ni P Si S
0.02 {17.43| Bal. |1.149|2.051|10.67|0.033|0.571 {0.0031
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Table 5 Groove angle 20° welding conditions

Base metal SM490A

Filler metal Carbon Steel C-Strip (6.67mm?)

Arc length 5.5mm

Shield gas 100% Ar, Ar+10%He,

Ar+30%He, Ar+50%He
Pass 1 2 3 4
Avg. Current (A) 580 600 620 600

Welding speed (cpm) 16 19 19 17
Deposition rate (kg/hr) 5.6 6.8 7.8 7.8
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Table 6 Groove angle 15° welding conditions Table 7 t16 STS316 welding conditions
Base metal SM490A Base metal STS316
Filler metal Carbon Steel C-Strip (6.67mm?) Filler metal STS316L C-Strip (5.0mm?)
Arc length 5.5 mm Arc length 5.0 mm
Shield gas Ar+30%He Shield gas Ar+7%H,
Pass 1 2 3 4 Pass 1 2 3 4
Avg. Current (A) 550 520 560 560 Avg. Current (A) 430 490 | 490 | 490
Welding speed (cpm) 16 19 19 17 Welding speed (cpm) 25 31 28 25
Deposition rate (kg/hr) 5.6 6.8 7.8 7.8 Deposition rate (kg/hr) 5.0 7.0 7.0 7.0
| . Table 8 t25 STS316 welding conditions
A -10.0
Base metal STS316
S Filler metal STS316L C-Strip (5.0mm?)
o
- Arc length 6.0 mm
\ Shield gas Ar+7%H,
Pass 1 2 3 4 5 6
> 1000 (€ Avg. Current (A) 520 | 600 | 600 | 600 | 600 | 560
Fig. 3 Carbon steel 20° groove design Welding speed (cpm) 3538134312828
Deposition rate (kg/hr) 8 | 10|10 | 10| 10 | 10
\
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Table 9 100%Ar bead appearance

Pass Top view Side view

Table 10 Ar+10%He bead appearance

Pass Top view Side view
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Humping bead inequality

Dpp = Dy

Dpp ¢ Depth of depression
D,p : Depth of molten pool

Dyp=0:Lack of fusion
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Table 11 Ar+30%He bead appearance

Pass Top view ‘ Side view

Table 12 Ar+50%He bead appearance

Pass Top view Side view
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