REME T84 20005E KFSH AWK pp.699~T702

KSPE

MAZ2AUS 0|38 EFSHHUT B =F 1o
AP Ao et A
ZolF", uhyel, Y+, wad', HYM", YT, wFA

A Study on the Relationship Between Welding Variables and Bead

00F158
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ABSTRACT

The automation and control of robotic welding process is a very complex assignment because the system is

affected by a number of variables which are very difficult to determine or predict in practice. Not only the

optimization of the robotic welding process is considered from the poimrof view of the time and the cost of

manufacturing, as well as quality of the weldment. the human factors of the production and many other factors

must taken into consideration. In order to determine the optimal parameters of robotic welding process, it is

necessary to build a computer model representing all parameters influencing the welding process as well as the

mutual dependence between them.

This paper presents an approach to modeling the robotic welding process in which all parameters affecting the

welding process are included using a neural network. A detailed analysis of the simulation results has been

carried out to evaluate the proposed neural network model.
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Table | Welding parameters and limits

Parameter Symbol Unit Limits
Wire diameter D mm 09, 1.2, 16
Gas flow rate G ¢ 6, 10, 14
Welding speed S mm/min 250, 330, 410

Arc current 1 Amp 19;)0 1292)02;30
Welding voltage \" Volt 20, 25, 30,

Table 2 Mechanical properties of base metal

Tensile Yield Elongatio { Impact
. . Hardness
Material | strength point n value Iy )
(kg/mi) | (kg/m) (% ) | (kgnv/arf)
55400 435 325 25 6.2 128
Table 3 Chemical composition of base metal
Element(%)
C|Si|Mn| P | S |Cu|Cr|NijFe
Material : )
0.69/0.01/0.00{0.04/0.08{0.50
SS 400 0.1 0¢C Bal.
713 7 1 713
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Fig. 1 Block diagram of the training and estimated
procedures for weld width using a neural

network estimator.
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Table 4 Additional experiment results for verification
of the neural network estimator

Trial | Wirc g:; Welding | Welding | Arc | oo
No. | diameter rate speed | current |voltage

1 09 6 270 140 22 891779
2 09 O 270 140 27 10.643%4
3 0.9 6 370 140 22 7.12779
4 Q49 H 30 140 27 883304
) 04 10 270 220 22 10.56779
6 04 10 270 220 27 12.49394
7 09 10 370 220 22 877779
8 04 10 370 220 27 10.703%4
9 09 14 270 300 22 1221779
10 0.9, 14 270 300 27 14,3434
11 09 14 370 300 22 10.42779
12 09 14 370 300 27 12.55394
13 1.2 6 270 140 22 9.83732
14 12 G 270 140 27 11.78802
15 12 6 370 140 22 8.04732
16 12 6 370 140 27 9,99802
17 12 10 270 220 22 11.48732
18 1.2 10 270 220 27 13.63802
19 1.2 10 370 220 22 969732
20 1.2 10 370 220 27 11.84802
21 12 14 270 300 22 13.13732
22 1.2 14 270 300 27 15.48802
23 1.2 14 370 300 22 11.34732
24 12 14 370 300 27 13.69802
20 16 [ 270 140 22 11.06336
26 16 [ 270 140 27 13.31346
27 1.6 6 370 140 22 9.27336
28 1.6 6 370 140 27 1152346
29 1.6 10 270 220 22 1271336
30 1.6 10 270 220 27 15.16346
31 | X8 10 370 220 22 10.9233%
32 16 10 370 220 27 13.37346
33 1.6 14 270 300 22 14.36336
34 1.6 14 270 300 27 17.01346
35 16 14 370 300 22 12.57336
36 16 14 370 300 27 15.22346

(error percentage)®. Bl dto] YERYD] &4 ZFo] |
A AL Bt 2709 939 HE eart A
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Fig. 2 Comparison of measured and calculated bead
width for one hidden layer
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Fig. 3 Comparison of measured and calculated bead

width for two hidden layer
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Fig.4 Accuracy analysis of penetration
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