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ABSTRACT
This project aims to the prediction of optimal parameters in the TIG welding of AISI 304
Stainless steel using an artificial neural network. In the implementation of the project, the TIG
welding process was used without filling wire. Tungsten electrodes diameter 1.6 mm and base
material of 50 x 150 x 2 AISI 304 stainless steel plate were used in this experiment. The
workpieces were formed as butt joint which were welded in flat position. The TIG welding
process used 3 levels of welding current at 75, 95 and 115 amperes and 3 levels of welding
gas at 10, 12 and 14 liters per minute as well as 3 levels of welding speed at 8, 10 and 12
inches per minute. The experiment was carried out on 3* factorial design and predicted tensile
stress values by neural network techniques. According to the results of this research, it was

found that the maximum of tensile stress value was obtained with 115 amperes of welding
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current, 12 liters per minute of welding cover gas and 10 inches per minute of welding speed.
Which, the maximum of tensile stress value was 573.472 N/ mm?. From the experimental
results, it was found that the tensile stress values could be predicted by neural network
prediction with decision coefficient that 0.99636 It has a mean squared error (MSE) of 0.2485
KEYWORDS: Tig Welding, Tensile Stress, Neural Network Model
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qmawummonamunu luﬂ’]?ﬂ(ﬂaadvl,(ﬂﬂ’]‘lﬂ%(ﬂ L\‘iauvl,“llsl,%ﬂqi@]’] mumu’tuw 'rN‘]JQ‘LI@Iﬂ']iLL‘]J‘LI

WDaluagnrzuiasaud mﬁ'unﬂ%mm

M99 3 A131991ATEKHANLLTUTIN (ANOVA) E1UILAIANALAKLTIRY

Source DF Adj SS Adj MS | F-Value | P-Value

Model 26 1006835 38724 63.98 0.000
Linear 6 921705 153517 253.81 0.000
NyeuR W L%a&l 2 892578 446289 737.36 0.000
é’m’mﬁ"lml,l,ﬁ”aﬂﬂﬂqm%au 2 23509 11755 19.42 | 0.000
mwﬁuﬁm%au 2 5617 2809 4.64 0.019
2-Way Interactions 12 60750 5063 8.36 0.000
nszuslvidonuiayUnagu 4 45023 11256 18.60 | 0.000
nzualWidon® enusufwdon | 4 14636 3659 6.05 | 0.002
sanmawauaUnaguidant

L : 4 1092 273 045 | 0.771
ANUILAULTaN
3-Way Interactions 8 24380 3048 5.04 0.001
nzua WiBasrsamslnauta
ﬂnﬂqm%au*mwﬁuam‘%au ° 24980 2048 504 0001
Error 27 16646 605
Total 53 1023177

R-sq = 98.40% R-sq(adj) = 96.86% R-sq(pred) = 93.61%
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37

Pareto Chart of the Standardized Effects

(response is tensile, a = 0.05)
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Main Effects Plot for tensile
Fitted Means
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Interaction Plot for tensile
Fitted Means
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4.3 MISNEINIHAIAMNLABLIIAG

ANINEINTIAIA VLA WL IIA (Tensile Stress) laold Neural Network tuuuudaad
nIatlamMaasiInIUY TNIA wm‘faga@i”'szlmsu*‘fiiamiamsﬁwmmua:i:uumsﬁwLquu"L;ihi
LTILE W (Non-Linear Mapping System) luﬂﬁﬁ’]aadﬁﬁ]ﬂ‘f Neural Network 3 ‘ﬁzu Ty
Soujraslavsirsdszamifisudunuudeuludranid (Feed Forward) dandanaifiu
Levenberg-Marquardt @T\igﬂﬁ 14

Hidden Layer Output Layer

6 1

Eﬂﬁ 14 wyuUINaa9 Neural Network

n131a8n Neural Network Lz guazfansananaadsAawaiasiadgas (MSE)
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(Neurons) LLaz“ﬁgu Output ﬂizﬂauﬁdﬂﬁﬁu‘ﬁaﬁﬂim’m (Neurons) INAIANVLABUTIAG
(Tensile Stress) I@]Uﬁ]zﬁmﬂ‘%wj‘naﬂﬂmmﬂﬂm@afﬁzﬁ 3 5 215 Input Aieania
AN TALaesns 3 ARlFluMINaa0s MANULALLTIRS (Tensile Stress) Aasauis Output
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15 @Tagﬂ‘ﬁ' 15
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Network I f1du1Ussdnin1saaanlagnsunisnassy (Training) 7 1 sulszans

o A o o . . { o a a v A o o
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{ o A a5 o A ° '
NARAY (Test) 71 0.97373 uazandszinimsaasulaivvasuuuiaeslaseinsdssaniiiow
q v i % ' { 4 { A ' {
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A ~ a ] [ = a 1A v 4
AN 4 nsdIeum Hﬂﬂ']ﬂ')'lﬂ\llﬂ%laliﬂﬂﬂﬂ']iﬂﬂaEl\ﬁliﬂLlazﬂ'lﬂv[ﬂﬁ)'lﬂﬂ'li'Wﬂ']ﬂim

8L ANIINANDINIY fnIwennsoh Percent Error
1 174.444 174.4518 0.004
2 213.889 213.5281 0.169
3 214.028 213.5994 0.201
4 200.278 201.2482 0.482
5 187.361 188.1971 0.444
6 216.528 217.0755 0.252
7 205.833 206.5408 0.343
8 219.167 219.6514 0.221
9 290.833 246.5109 17.980
10 377.222 377.1569 0.017
11 288.75 324.3250 10.969
12 265.694 265.7326 0.015
13 307.917 308.1189 0.066
14 287.083 287.3015 0.076
15 264.306 259.8471 1.716
16 235.694 217.5406 8.345
17 215.972 216.6458 0.311
18 258.75 253.6263 2.020
19 553.889 541.2017 2.344
20 563.194 563.1646 0.005
21 542.083 542.0604 0.004
22 573.472 573.5715 0.017
23 573.194 572.8307 0.063
24 560.278 573.1687 2.249
25 396.389 395.3516 0.262
26 553.472 4459284 24117
27 373.056 372.7439 0.084
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5. @&@3uaninanad
5.1) ﬁnﬂmseﬁLﬁulﬂsaaﬁuﬂﬁsvl@aauQmauﬁammammﬂumumLLN@‘]’\‘J
1 v = ol A a L% di 6 o 23 di
mm’mLﬂuLLidmquﬂmmwnimm:ua"lﬂmau 75 haawls am’mws"lml,maﬂﬂﬂégwmau
a = a { g YV v ] Qs A
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a & A A A o o | a R R R
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