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Abstract

Weld bead shape i1s an important measure for evaluation of weld quality. Many welding
parameters have influence on the weld bead shape. The quantitative relationship between
welding parameters and bead shape, however, is not determined yet because of their high
complexity and many unknown factors. Fuzzy expert system is an advanced expert system
which uses fuzzy rules and approximate reasoning. It is a very useful tool for welding
technology because it can process rationally the uncertain and inexact information such as
the welding information.

In this paper, the empirical and the qualitative relationship between welding parameters
and bead shape are analyzed and represented by fuzzy rules. They are converted to the
quantitative relationship by use of approximate reasoning of fuzzy expert system. Weld
bead shape is estimated from the welding parameters using fuzzy expert system. The
result of comparison between measured values of weld bead by welding experiments and
the estimates values by fuzzy expert system shows a good consistency.
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Table 1 Representation of relationship between

fuzzy sets

welding parameters

by fuzzy rules
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Current=325Amp
Voltage=32Volt

Current=170Amp
Voltage=21.5Volt

Speed=35cm/min Speed=45cm/min

Weaving=3mm Weaving=4mm

Gap=0mm Gap=0mm

Measured Estimated Measured | Estimated
e | Value(mm) Value(mm) Value(mm) Value(imm)
Penetration 1.0 0.8 Penetration 35 4.0 »
Bead Width 9.1 88 Bead Width 129 13.1 *
Reinforcement 0.4 ) 05 LReinf()rcement 0.8 1.2 |
(a) Experiment 1 (b) Experiment 2

Current =330Amp
Voltage=31.5Volt
Speed=48cm/min

Current=235Amp
Voltage=24.5Volt
Speed :40cm/min
Weaving=3mm Weaving=4mm

Gap=1.2mm Gap=1.2mm

Measured Estimated Measured Estimated \;
Value(mm) Value(mm) | Value(mm) Value(mm)
Penetration 29 26 \Penetration 66 60
Bead Width 94 96 Bead Width 101 8
?fglﬂorcerﬁ:m 05 06 | | Reinforcement 0.3 0.5 “;
(c) Experiment 3 (d) Experiment 4

Current=235Amp
Voltage=24.5Volt
Speed-=40cm/min

Current=235Amp
Voltage-25Volt
Speed=40cm/min

Weaving=3mm Weaving=3mm

Gap=2.0mm Gap=1.2mm
l Measured Estimated Measured Estimated
L Value(mm) Value(mm) Value(mm) Value(mm)
}Penetration 28 31 Penetration 6.0 6.6
irBead Width 91 9.0 Bead Width 11.0 10.3
|Reinforcement 04 03 Reinforcement 08 0.4
(e) Experiment 5 (f) Experiment 6
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Current=238Amp
Voltage=30Volt
Speed=35Cm/min
Weaving=4mm

| Current=345Amp
Voltage=32Volt
Speed=40Cm/min
Weaving=4mm

(g) Experiment 7

Gap=3.0mm Gap=3.0mm
Measured Estimated Measured Estimated
Value(mm) Value(mm) Value(mm) Value(mm)
Penetration 59 53 Penetration 6.7 72
Bead Width 11.2 10.8 Bead Width 11.3 11.0
Reinforcement 0.4 03 Reinforcement 0 01

(f) Experiment 8

Fig. 7 Comparison of experimental data and estimated value of fuzzy expert system
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