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Abstract: One of the primary concerns in the design of welding devices is how to reduce the distance error between the
welding path and the torch, especially when the path has a combination of circular and linear parts. This study
investigated a mechanism for reducing the tracking error in the tangent area of a circular and linear path. A portable
welding device, called a carriage, has been designed for a specific welding path by considering the distance error
deviation. This welding carriage for vertical cover plate welding consists of a rail, a welding torch and the carriage
body itself.
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Fig. 2 Welding device for the cover-plate welding
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Table 1 Dimension of a cover plate
L1 BN ERA] & 150~200 mm
T BAA Ed#A T 20~40 mm
r 100 +t/2 110~120 mm
L2 L1+200+t 370~440 mm
L1
I

L2

I
Fig. 3 Configuration of a cover plate
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Fig. 4 The welding device’s body configuration (a)



Fig. 5 The welding device’s body configuration (b)

(a)

(b)

(c)

Fig. 6 Comparison of the three driving methods; (a)
methodl - 2 fixed rollers & 2 spring-guided
rollers, (b) method2 - 2 fixed rollers & 1 spring-
guided rollers, (c) method3 - 1 fixed rollers & 2
spring-guided rollers
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Fig. 7 Kinematic configuration of the 1% type
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Fig. 8 The locus of the 1* type’s torch
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Fig. 9 Animation of the 1* type
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Fig. 10 The distance error of the torch and specified
welding path according to the roller’s distance
variation
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Table 2 Dimension of a cover plate
Type 1 Type 2 Type 3
€path 2.1 mm 4 mm 0 mm
T35 &8 ‘ 7tolE E8]
EX 2
Fig. 15 Alignment of the end of the torch and driving
roller
eTotal = epath + eweav + ewire (9)
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Table 3 Welding conditions for the sections

@12 |6 | ® |6 |6
200~220

AF(A)

V) 22~26

F5E

(cm/min) 13 | 13 10 10 16 16
Table 4 Field test results
71E A4 | e =
Ay A 7F 50 min 20 min
HtolA& 25% 55%

®

Fig. 16 Welding section division
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