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A Study on Horizontal Fillet Welding by Using Rotating Arc (II)
- Development of High-speed Welding Process -
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Abstract

The horizontal fillet joint is one of the most important weld joints in the shipbuilding industry. High-speed rotating
arc welding, which can increase the leg length, is an effective way to improve the weld productivity and quality for
the horizontal fillet welding. Based on the Taguchi method, the effects of welding parameters on bead characteristics -
leg length, asymmetry, undercut, overlap - are investigated for high-speed welding process. As a result, the adequate
welding parameters are selected for the required leg length, symmetric bead and no undercut. Besides, considerably
consistent leg length is observed for the horizontal fillet welding with gap variation up to 3mm.
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Table 1 Welding parameters for FCA welding

Wire YFW-C50DR
Wire diameter 1.4 mm
Shielding gas COz, 20 J/min
Torch angle 45 Deg.
CTWD 15 mm
Welder 600A SCR

iR aTE 214 M3k, 2003 67

2 A5t
meu=\" Li Z LE

Lz =|L1 _L.-l

3. B|SE el 24

)

2)

AgzzstzsE 2433t BdRAzge] 2719 Ak

Table 2 Levels of control parameters

Level 0|Level 1|Level 2

Welding current (A) | 350 375 400
Welding voltage (V) | 32 34 36
Travel speed (cpm) 60 70 80

Offset (mm) -2 0 2
Rotation frequency (Hz) 20 35 50
Rotation diameter (mm) 2 3

Gap (mm) 0 2 -

Table 3 Lis design matrix

No 1 2 3 4 5 6 (1) | (2)
1 0 0 0 0 0 0 01
2 0 0 1 1 1 1 011
3 0 0 2 2 2 2 011
4 0 1 0 0 1 1 L
5 0 1 1 1 2 2 01
6 0 1 2 2 0 0 0 1
7 0 2 0 1 0 2 011
8 0 2 1 2 1 0 0 1
9 0 2 2 0 2 1 01

10 1 0 0 2 2 1 0 1

11 1 0 1 0 0 2 0 1
12 1 0 2 1 1 0 0 1
13 1 1 0 1 2 0 011

14 1 1 1 2 0 1 0 1

15 1 1 2 0 1 2 0 1

16 1 2 0 2 1 2 0 'J_|

17 1 2 1 0 2 0 0 1

18 1 2 2 1 0 1 1] 1

fﬂ.aticm Welding | Welding | Travel Offset Rotation Gap
diameter | current | voltage | speed frequency
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Table 4 Average effect on leg length

Rotation | Welding | Welding | Travel Rotation
Level| . | Offset
diameter| current | voltage | speed frequency
0 6.176 | 6.162 | 6.143 | 6.635|6.274| 6.199
1 6.470 | 6.382 | 6.218 | 6.294 |6.359| 6.412
2 = 6.427 | 6.609 | 6.041 |6.338| 6.359
Table 5 Average effect on asymmetry
Level Rlutatmn Welding | Welding | Travel Offiet. Rotation
diameter| current | voltage | speed [requency

0 1.199 | 1.271 | 0.903 | 1.325 |2.553| 1.281
1 1.308 | 1.368 | 1.392 | 0.974 |0.439( 1.259

2 1.120 1.464 | 1.460 [0.768| 1.220
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Fig. 1 Effect of welding parameters on leg length characteristics
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Table 6 ANOVA table for leg length

Factors S ¢ v Fo
Voltage 0.389 1 0.389 3.837
Offset 0.753 2 0.376 3.709
Speed 1.069 2 0.534 5.269
Error 1.21?- 12 0.101
Totals 3.428 17

Table 7 ANOVA table for asymmetry

Factors 5 0 \Y FO

Voltage 1.119 2 0.559 3.053
Offset 15.522 2 7.761 42.374
Error 2.381 13 0.183

Totals 19.022 17
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Fig. 3 Leg length measurement for test results
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