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Applicability of Resilient Back-Propagation Neural
Network for support for design of flux-cored wire

Seo, Beom Su

Department of Naval Architecture and Ocean Systems Engineering

Graduate School of Korea Maritime ‘and Ocean University

Abstract

The development of a new filler material having the required properties is
a very complicated work. A filler material contains many kinds of chemical
components. The properties of the weld deposited are determined by the
chemical and metallurgical reaction of these components. It is nearly
impossible to quantitatively analyze this process due to their highly
complex interactions. Therefore the design of a filler material has been
carried out up to now on the basis of fundamental metallurgical knowledge
and experiences of filler material designers. The development of a filler
material usually requires a lot of tests and analyses for many pilot
samples. This research aims to develop the estimation system of the
properties of a filler material for reducing the amount of these tests and
analyses in developing a filler material. In this paper, an estimation system
using an artificial neural network(ANN) and database was developed to
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analyze and predict the workability and the deposited metal composition of
a flux cored wire.

The neural network system is a very powerful tool to solve the complex
and nonlinear problems. Nevertheless, it has a difficulty in obtaining an
appropriate ANN model because the method to find optimal ANN model for
any given purpose is not known yet. Therefore, it requires many trial and
errors and much time to get the suitable ANN model. In this paper, the
resilient backpropagation algorithm and database(DB)-coupled ANN system
were applied. The resilient backpropagation algorithm is a very fast
learning algorithm and shows the learning result several hundred times
faster than the conventional backpropagation algorithm. The DB-coupled
system can make many different ANN models and test easily and rapidly.

KEY WORDS: artificial neural network, weld, GDR, Rprop, DB-coupled system,

estimation system
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27 21 21 22-Rprop-I 22-Rprop- C1-1-3 -5.52286

28 25 22 |22-Rprop-122-Rprop-1 C1-1-4 -3.94887
23 |22-Rprop-22-Rprop-! C1-1-5 -10.6729
24 |22-Rprop-}22-Rprop-N C1-1-6 || 1474787
25 |22-Rprop-I 22-Rprop-NC1-1-7 -0.79267
26 |22-Rprop-1 22-Rprop-NC1-1-8 -1.94774
27 |22-Rprop-1 22-Rprop-'C1-1-9 5.234556
28 22-Rprop-h 22-Rprop-NC1-1-10 | 1573381

Fig. 25 Sheets of learning data

Collection @ kmou



Table 3 WMANN database table

WMANN H]o] &
ANNModel
InpTP
[OParameters
MenuTable
OutTP
WeightValue

T~ T~

InpTP ANNModel , Weight
- Value
S~ B B O
T S, /""ﬂ_—___““““\\f"—'_'_'_“““\\
Y
OutTP |QParameters MenuTable

Fig. 26 Relation of WMANN database
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gF2 <5 HolH F 70 ~ 80%<] HlolHE IFS st UM A HolHE
o] &3t T RIS AFS AW T Ed AFe AA &H A=
AA dHole o d¥@e S5 REE FAst A ZHw{I ZolE HIwLEHAA

Table 6 Case of prediction model

Case 1 Case 2 Case 3 Case 4
sk ol E
485 91 73 106
N
ol&d 7lo
HEHE n aen aw oaea oww A sx 24
H =
T
Egge] &% 95, 8% g% 8% 245, Factor,
n= o] 3 & o] 3y & o] 3 & YP, TS
e
32 17 17 15
N
o= -«
T 1] 0 —-—r0
32 17 17 15
N
=83 =&
7 4 6 4
N

Table 7 Detail factor of prediction model

Case 1 Case 2 Case 3 Case 4
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Fig. 29 Network structure for prediction - Case 1
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Qutput layer

Hidden layer

Case 2

Fig. 30 Network structure for prediction -

Output layer

Input layer

Case 3

Fig. 31 Network structure for prediction -
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Output layer

Hidden layer
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Table 8 Connect No. & weight value - Case 1

GDR Rprop
connect No. weight value connect No. weight value
C1-0-0 1.805933 C1-0-0 2.845786
C1-0-1 1.937155 C1-0-1 -0.57854
C1-0-2 -10.6941 C1-0-2 0.276083
C1-0-3 -6.81494 C1-0-3 -6.21161
Cl1-0-4 -13.017 C1-0-4 4.836595
C2-7-11 4.671521 C2-7-11 -2.09982
C2-7-12 4.396445 C2-7-12 5.416377
C2-7-13 -4.59633 C2-7-13 -0.12289
C2-7-14 -6.48128 C2-7-14 -1.25752
C2-7-15 0.439015 C2-7-15 -0.09804
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Table 9 Connect No. & weight value - Case 2

GDR Rprop
connect No. weight value connect No. weight value
C1-0-0 -4.81307 C1-0-0 1.265833
C1-0-1 -6.03692 Cl1-0-1 0.489366
C1-0-2 3.627804 C1-0-2 0.682464
C1-0-3 0.160107 C1-0-3 1.227473
C1-0-4 -35.0323 Cl1-0-4 8.685423
C2-14-27 -4.01378 C2-14-27 0.104486
C2-14-28 0.544359 C2-14-28 -0.57449
C2-14-29 -0.84968 C2-14-29 -1.73318
C2-14-30 -3.66772 C2-14-30 -1.10519
C2-14-31 -0.39114 C2-14-31 0.312384
Table 10 Connect No. & weight value - Case 3
GDR Rprop
connect No. welght value connect No. weight value
C1-0-0 -2.25266 C1-0-0 -2.35278
C1-0-1 -3.40398 Cl1-0-1 0.121229
C1-0-2 ~13:791. C1-0-2 3.419709
C1-0-3 3.50694 C1-0-3 -1.87694
C1-0-4 -4.74821 Cl1-0-4 0.581831
C2-5-28 -2.36562 C2-5-28 -0.93773
C2-5-29 -3.41292 C2-5-29 -3.40071
C2-5-30 0.115181 C2-5-30 -0.5645
C2-5-31 1.006435 C2-5-31 1.193131
C2-5-32 0.313369 C2-5-32 -6.03821
Table 11 Connect No. & weight value - Case 4
GDR Rprop
connect No. weight value connect No. weight value
C1-0-0 0.416827 C1-0-0 -2.94246
C1-0-1 -4.08262 C1-0-1 -0.91146
C1-0-2 1.237904 C1-0-2 0.242836

Collection @ kmou



C1-0-3 10.18468 C1-0-3 -6.88159
C1-0-4 0.464412 C1-0-4 -1.37331
C2-4-11 4.630741 C2-4-11 -0.63286
C2-4-12 1.373362 C2-4-12 -1.47576
C2-4-13 -5.38857 C2-4-13 0.404183
C2-4-14 -5.17382 C2-4-14 2.05838
C2-4-15 0.217712 C2-4-15 -0.91248
Table 8, 9, 10, 1128] 7}I=X #ELS 5= Tl ALtE kol o] & o] &3}
o o= mdo] A= APt = Bd HHES UM A& U8l

9]
3 stgS A7IA 2 83 AlE AA HolHE 9= mdE FA3 SH gk
EXe AolE AR RHSH T

Table 8, 9, 10, 119 4] &3t 47}A] Casedll sl st&ulolE 742 20%2
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2 (399 y= BEFH, yv ASFolth Table 129 232 2y HAzos

1 A e ERT o7t 2 e
erdoes 94 eRods LaelFel dutsiE We 3o o
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Table 12 Predictive model verification

Case 1 Case 2 Case 3 Case 4
GDR  Rprop | GDR  Rprop | GDR  Rprop | GDR  Rprop
3+t 90%
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