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Application of fuzzy logic for prediction of weld bead geometry in submerged arc
welding of API X65 steel

M. A. Moradpour®”, S. H. Hashemi? and K. Khalili®
! MSc., Mech. Eng., Birjand Univ., Birjand, Iran
2 Prof., Mech. Eng., Birjand Univ., Birjand, Iran
8 Associate Prof., Mech. Eng., Birjand Univ., Birjand, Iran

Abstract

Submerged Arc Welding is one of the important welding processes with high deposition rate and high
welding quality. This method of welding is largely used in welding of large-diameter gas transmission
pipelines and high-pressure vessels. Selection of process parameters has great influence on the quality of
welded joint. Generally, welding parameters are determined by trial and error, based on standard codes,
handbooks and recommendations from manufacturer. However, this selection may not yield optimal and
accurate welding performance. This study offers a technique, based on Fuzzy logic for weld bead geometry
prediction. First, different welding parameters are set to perform different experiments on APl X65 steel
plates. Then weld bead geometry is measured experimentally. Base on the resulted data, the Fuzzy logic are
used for perediction of weld bead geometry. The results show that the designed Fuzzy system can accurately
predict the weld bead geometry parameters. This is promising as the developed model can be used in the
actual pipe mill with applying required changes for selection of the real welding conditions.

Keywords: Weld bead geometry; Submerged arc welding; AP1 X865 steel; Fuzzy logic.
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2 Weld bead geometry

® Depth of penetration

* Weld bead height

% Weld bead width
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2 Arc current

® Arc voltage

* Welding speed



) Q‘)M 9 )2#‘”

Y osbows /¥ 0,99 /1YRY Jlu /L2 4L g oo 3l Silse

&g gy il

g

L§)g e ol

4

yaiin (5 ol )y oLl
&gz wial

g

30 BE,g 5, plxil
aliseo byl plo

g

L gz a8 giludue
ool Cawdy ledMbl I oolisw!

J

@ o)

Jo 3l oy Jol>

Gz ol 59 ool plxil Jol o (3 )5 sloged —F Sl

(Ghor Dok Gee (b (el slp (5,092 5l
\ . " : ES .
JBL Jsloma 50 (5 0oleoms 5| Gy 5 03,95 Sop 1359
Syl (Ghem 3585 as aud Lled b ailoads ZI VY
gy (H) sz (5005 6l 5 (W) Ly «(D) S5 3o
ool 00l &S g (S o3ll (o shs /Y CBO L) udsS
5 GlSbez anlp 0 ead i ane la el
@Y Jgaz 50 ol 5l eas Jool> Ligr (500,5 (samwain
loas
I 0 s, o,Khsz ez oolaiwl 5,50 Oljpa

G PP ) uL...J A

oud &ilyl 538 Jowo —F
Todie 53 a3 shate Jlpl a5l Gedss cnl o
9 SPnpy Kby Giledae cuz (Vo) asd)
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2 Matlab
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