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A Study on the Selection of Optimum Welding Conditions using Artificial
Neural Network

Yonghoon Cha, ilsoo Kim, Younsin Lee, Duckjoong Kim, Backsub Sung

ABSTRACT

The objective of the study is the development
of the system for effective prediction of residual
stresses  using the backpropagation algorithm from
the neural network.

To achieve this goal, the series experiment were
carricd out and measured the residual stresses using
the sectional method.

Using the experimental

results, the optional control algorithms using a
neural network should be developed in order to
rcduce the effect of the external disturbances on
during GMA welding processes.

Then the results obtained from this study were
compared between the measured and calculated

results,  the neural  network  based on
backpropagation algorithm might be controlled weld
quality. This system can not only help to

understand the interaction between the process
parameters and residual stress. but also improve the

quantity control for welded structures.
Key Word : Backpropagation(®] 3 2 31 #] o] A),

Residual — stress(ZHF-8-3), Hidden layer(&4 %),
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Table 2 Welding condition of butt welding

Welding | Welding Weaving Number
condition| speed |Width| Number |Pass|Layer| of test
(AXV) |{cm/min)| {mm) | (n/min) specimen
25 1 1
25 11 45 2 0
25 1 N 5
17 13 45 2 -
30 2 120 1
30 7 100 2 3
30 11 60 3 3
30 2 120 1
. 30 7 100 2 4
R0XW® T3 | 45| 3
35 3 120 1
35 7 100 2 5
40 3 120 3
40 3 120 4 4
35 3 120 1
35 7 100 2 6
32 5 80 3
32 5 30 4
Fig.2& 4719 FAWSFERZEEH O3 4173
29g olgs] §Yre AREY AFEE o
e WHe =402 dedzeld, WA

ARY2E 018 IHEH A7E HA oOF
of AMgat7lel @A, ol2d EXe HEH IH
€9 A719 d&IE FEHH7) A8 JAR2Y
& FFAd ot SEEAd A& AR
% uRe wiAbSE 2AGoEN o] FojRY.
47}H TRAUFERFH FAHL dAR g4

&Y A7) AFEol AFA=HY &S

— 485~



pakog Folxn AW dHoRT
| ZAMFE B AR} ATHI, o2
BB R A7z AFEH 2719 ATvE
o o Zghe AAEAl ®rh ol dA F4d

1 27 AgEH vjad dFgke] 4
A EZAga Aelrh o, gy s A
Ay WEe wpNsES A 2271
FolBR 2 SHAUY ghrel 27dE A% E
ool Z7]7F SAstA FES A e nE olF
o] oast ach whEhd, i ald o8 a7t
Folon®E AANEY e uirjdge] WA
kol AAkslH, o) g ol gste] wiUFrE FH
s Mz v #FEY 3718 A=
gkol THA] Aatslo] A Zv|eh wladrh o]
elel wbEAQ atgo) &, AFEH A7) AT
geo] dZ&ga A4 dPY g Aole &
EA 50, o]§9) Aeolst 8 FolE WA

EES

Experimentally obtained
residual stresses
— Longitdinal
residual stresses - 7 EA

— Transverse
residual stresses - 7 EA

Training
algorithm

hidden
layers

output
layer
Oy G 3

input
layers

Input parameters
for estimation

- Welding speed
- Welding voltage
- Arc current

- Layer (pass)
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Table 3 Welding condition of Prosecution Test

specimen
Welding | Welding ‘Weaving Number
condition | speed Width { Number | Pass | Layer | of test
(AXV) | (cm/min) | (mm) | (n/min) specimen
25 1
21 12 45 2 2 !
30 2 120 1
30 7 100 2 3 2
270X 26 27 12 50 3
3B 3 120 1
3B 7 100 2
36 4 100 3 4 3
36 4 100 4
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using artificial neural network for NEU-1
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