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A Study on Fuzzy Rule-Based Method for Selection of Welding Conditions
to Avoid Weld Defects in Horizontal Fillet Welding
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Figure 1. Definition of weld bead shape and weld defect

/

Weld bead shape Welding conditions N

(leg length, penetration, Neural Network (welding speed, voltage, 3
throat thickness, (backpropagation) current, gas flow rate,
reinforcement height) I ‘ offset distance) :
Check the welding conditions ] : 3
whether weld defect occur Fuzzy logic : 3
or not §
' 3

!

3

weld defect 7, "0 .

=

i Adjustment of welding conditions 3

: to avoid weld defect 3‘:5

2

Determine the appropriate welding conditions o

\ S
T P T T ey

Figure 2. Schematic diagram for determining welding conditions to avoid weld defects
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Figure 3. Weld bead with undercut obtained by welding conditions determined from neural
network for desired bead shape( welding speed=7.6(mm/sec), arc voltage=25(V), welding
current=240(A), gas flow rate=16(l/min), offset distance=0(mm) )

Figure 4. Weld bead with overlapgobtamed by welding conditions determined from neural
network for desired weld bead shape( welding speed=4(mm/sec), arc voltage=29(V),
welding current=280(A), gas flow rate=16(1/min), offset distance=0(mm) )

Figure 5. Sound weld obtained by modified welding conditions determined from fuzzy
rule-based method( welding speed=5.6(mm/sec), arc voltage=27(V), welding
current=235(A), gas flow rate=16(1/min), offset distance=0(mm) )

Figure 6. Sound weld bead by modified welding conditions determined from fuzzy rule-
based method ( welding speed=6(mm/sec), arc voltage=33(V), welding current=285(A),
gas flow rate=16(1/min), offset distance=0(mm) )
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