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Abstract

It was attempted to improve seam~tracking performance by applying a new arc-sensing algorithm for
FCAW (flux-cored arc welding) process in fillet joints. For this study the authors have introduced three
different weight factors; @ arc currents at the weaving end are more weighted, @ arc currents are
evenly weighted along the weaving, and ® arc currents at the weaving center are more weighted.

To evaluate the 3 factors the values of signal-to-noise(S/N) ratio has been measured. The values
were obtained for various welding conditions with different gaps in horizontal and vertical fillet joints.
The test results showed that the S/N ratio of the 1st case was highest which resulted in the best of
seam tracking performance. In addition, the comparison between the seam tracking performance in
horizontal fillet joirfts and that in vertical ones has been done, and the result showed that tracking
performance in vertical joints was relatively better than that in horizontal joints.
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Table 2 Various conditions of welding experiments ~

Parameter| Weld Wire | Weaving | Weaving | Weaving Dwell time Tip-to-
Condition| voltage | feedrate | width pitch speed _ workpiece
number (V) |(Ampere)| (mm) (mm) | (mm/sec)| left(sec) |right(sec)| (mm)
@ 27 250 6 3 50 0.0 0.0 20
@ 28 260 7 3 65 0.0 0.0 20
® 27 250 6 3 50 0.1 0.0 20
@ 27 250 6 3 50 0.2 0.0 20
® 26 250 7 3 40 0.2 0.2 20
® 24 220 7 3 40 0.3 0.3 20
@ 23 220 7 3 40 0.2 0.2 20
24 240 7 3 55 0.2 0.2 20
® 26 250 8 3 40 0.3 0.3 20
26 250 7 3 40 0.3 0.3 20
Table 3 Selected conditions of horizontal and Table 5 S/N ratio of weld currents
vertical fillet joints
Weight
¢ en ¢ even ¢ center
Gaps(mm) 0 r ] 5 9 4 . ctors 0
Joints Joints
Horizontal m @XD@ @m none Horlz(.)ntal 67.8 75.1 72.1
Vertical Vertical 84 87.2 854
1 2 i (1) V2
. n+n +-+n nn+ B] =-10Log| —
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Table 4 S/N ratio of current difference

Weight
actors D g - L —
Joints
Horizontal -11.1 ~16.1 -21.7
Vertical -8.6 -12.3 ~17.3
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Table 6 S/N ratio of horizontal joints

Gaps{mm)
ey AR ERE

@i | 95 | -10.1 | -11.0 | -13.9
Current g " 116 | <151 | -17.6 | -20.1
Difference
¢center _15.4 _189 _231 _292
P | 737 | 712 | 66.0 | 60.1
Weld 19 . 1 803 | 780 | 738 | 68.1
current

P | 78.2 | 75.1 | 69.8 | 65.2

Table 7 S/N ratio of vertical joints

Gaps(mm)

Weight factors 0 1 2 3 4

Pos | -6.3 | -7.8 | -8.8 | -9.9 [-10.4

current | g, | 6.0 [-10.5]-12.3] 149 |-17.6

Difference

Pemr | 6.9 |-15.3]-16.9]-21.4|-25.9

Pos | 90.0 | 87.2|84.1 822|784
Weld

P | 91,3 190.3|88.2 | 84.1 | 82.3
Current

| 892 | 884 (853 83.0 | 81.2
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Table 8 Data levels of weld parameters

Weld \Y F L W H S P
parameters| Weld Wire Tip-to- | Weaving | Weaving | Weaving | Weaving
Voltage | feedrate |workpiece| offset width speed pitch
Levels (Volt) |(Ampere)| (mm) (mm) (mm) |(mm/sec)| (mm)
Min. 23 220 20 -1.5 4 40 2.0
Max 28 260 24 1.5 6 60 3.0

Table 9 Calculated coefficients of weld parameters

Weld current Current difference

Calculated values Calculated values

O | O | O 00 [ 00 [0
ko |222.36221.85|221.31] k, 34.85(17.122|~0.609
k, |-1.885/-1.910/-1.393| k," |-0.243/-0.211|-0.178
k. |0.5558|0.56260.5696| k, | -0.200{-0.122{-0.044
ky | 4.280|-4.247/-4.215| k, | 0.535 0.391 | 0.246
ky |-0.142|-0.145|-0.149| k, |-0.175/0.198 | 0.570
ks | -6.618-7.091|-7.564| ks | -0.972/-0.570|-0.167
ks |0.0112/0.0112/0.0113| k, |-0.327|-0.418(-0.509
k. 10.0238]0.0292(0.0346
ke | -0.188|-0.166|-0.144
ks |0.0040,0.0026(0.0012
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Table 10 Experimental conditions of seam-

tracking
Weld joints | Horizontal Vertical
Conditions fillets fillets
Gaps(mm) 2 3
Voltage/Current 26V/250A
Weaving 3
Width/Pitch (mm) o /3
Weaving 55
speed (mm/sec) 40
Dwell time(sec) 0.0 0.2
Tip-to-workpiece 20mm
Shielding gas CO., 100%
Wire flux-cored, 1.4@
Sampling rate 500 samples/sec
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Table 11 Accuracy of seam tracking(mm)
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Sensors (D o) (0 o) (0 uter)
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JointN\_ldirection|,. "% |direction|,. o> |direction| oo
direction direction direction)

Horizontal] £1.0 | 1.6 | £1.5 | £1.0 | £21 | *1.2

Vertical | £0.8 | +0.8 | £0.9 | £0.7 | £1.5 | £0.7
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