Vol.41 No.10
Oct. 2020

HERAR
FOUNDRY TECHNOLOGY +901 -

o KR Experimental Research @
DOI.:10.16410/.issn1000-8365.2020.10.001

ET ATHEZ 0 &R SRR R Hu

FEFLR OBLE BHLE B!
(L FTd Tk X3 ARA S5 TR S5, X 300401; 2. THFABRHM), 3 T4 315000)

B B XTSRRI B S R B A B 22 A A % G FR B RN T R 4% kit S 06 AR E AT AL B B ST
FRHERGERZ MMM ERR ZRRW IR RV TEE A, HE A BP #2 W 4 f1 ELM ¥ 2 [ 4 #5 7] LA
LN FERRHERER T, BF S0 FEZHERERAE R, FEFRQh)MEFER(24h),ELM £
W £ A7 L BP i 25 ) 46 5 20 L A 45 1 ) o000 B AT B

KEIR FHEWR; BP M4 M4 ELM #1484

hESES: TG221 XERARIREG A X EHS :1000-8365(2020)10-0901-04

Performance Prediction of Foundry Coatings Based on Artificial
Neural Network Model
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Abstract: In view of the complex relationship between the composition and the basic properties of casting coatings, an
artificial neural network was proposed to process the experimental data and establish a neural network model between
experimental factors and results. The results show that both BP neural network and ELM neural network can predict the
performance of casting coatings within the allowable range of error. Program running time is mainly affected by the neural
network model. For suspension rate (2 h) and suspension rate (24 h), the ELM neural network model has higher prediction

accuracy and running speed than the BP neural network model.
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Tab.1 Coating compeosition and related properties
WL w(%) WHHEfE
T HEHE O AX M B BB Rl BA B 978 LAER SNE 2123 BF BF #E X%
¥ w 5 H L1 ES bl A R ER BA KR © H2h #24h /(g/em’) K E /s
1 100 0 0 0 0 0 0 0 0 2.05 25 0 1.2 0 99.0 85 1.74 12.2
2 0 0 10 0 0 0 90 2.5 5 1 1.5 0 1.5 0 945 73 1.68 12.6
3 70 30 0 0 0 0 0 0 4 1.5 1.8 0 1.4 0 99.0 91 1.62 13.2
4 60 20 0 20 0 0 8 0 0 0 2.1 0 90.0 79 1.25 12.6
5 0 35 0 0 60 0 0 0 0 1.5 4.5 22 0 985 85 1.20 14.8
6 0 10 0 0 60 25 0 0 25 0 1 4 1.4 1.5 930 76 1.19 13.2
7 10 0 10 80 0 0 0 0 0 0 2 1.2 0 96.0 78 1.47 12.6
8 10 0 10 80 0 0 0 0 0 3 12 0 95.0 78 1.44 12.9
9 20 0 80 0 0 0 0 0 0 0.5 0.5 0 2.0 0 96.0 78 1.49 13.4
10 20 0 80 0 0 0 0 0 0 0.5 0.5 0 25 0 96.0 80 1.51 14.1
11 20 0 80 0 0 0 0 0 0 0.5 0.5 0 2.8 0 96.0 76 1.49 14.0
12 20 0 80 0 0 0 0 0 0 0.8 0.8 0 2.0 0 970 82 1.48 14.5
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Tab.2 Comparison between the predicted and experimental values of BP neural network casting coatings

s
i

<

BAFRQ2h) BFRQh) MR BIFRQ4h) BIFRQ4h) MR HEME HWEBW AR REEE SERE MR

Bl W 2% (%) WEE i (B % (%) {8 /(g/em’) {H /(g/em®) (%) WHEE /s WE /s 2 (%)
1 99.0 99.37 0.37 85 85.12 0.14 1.74 1.69 2.87 12.2 1228 065
2 94.5 91.59 3.07 73 84.67 15.98 1.68 1.64 2.38 126 1329 547
3 99.0 99.19 0.19 91 89.39 1.76 1.62 1.62 0 13.2 1322 015
4 90.0 90.33 0.36 79 77.42 2.00 1.25 121 3.20 12.6 1233 214
5 98.5 91.89 6.71 85 85.08 0.09 1.20 1.54 2833 148 16.01 8.17
6 93.0 93.63 0.67 76 74.97 1.35 1.19 1.24 4.20 13.2 13.42 1.66
7 96.0 95.43 0.59 78 77.82 0.23 1.47 1.43 2.72 12.6 1265 039
8 95.0 95.40 0.42 78 77.76 0.42 1.44 1.43 0.69 129 1284 046
9 96.0 95.23 0.80 78 75.50 3.20 1.49 1.25 16.10 134 1231 8.13
10 96.0 91.54 4.64 80 77.60 3.00 1.51 1.30 13.90  14.1 1290 851
11 96.0 89.61 6.65 76 78.56 3.36 1.49 1.33 1073 140 1326 5.8
12 97.0 94.72 2.35 82 77.43 5.57 1.48 1.26 1486 145 1273 1220
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Fig.1 The curve of training performance
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Tab.3 Comparison between the predicted and experimental values of ELM neural network casting coatings

BERQh) BFEQH) MR BIEEQ24h) BIFRQ24h) MR HEYPE EEBW MR ROEE KAERKE HXHR

S5

W mwiE (%) i i (& #% (%) fH /(g/em®) {H /(g/em?®) 2 (%) WM /s FWME /s 22 (%)
1 99.0 99.00 0 85 85.00 0 1.74 1.74 0 12.2 12.20 0
2 94.5 94.50 0 73 73.00 0 1.68 1.68 0 12.6 12.60 0
3 99.0 99.00 0 91 91.00 0 1.62 1.62 0 13.2 13.20 0
4 90.0 90.00 0 79 79.00 0 1.25 1.25 0 12.6 12.60 0
S 98.5 98.50 0 85 85.00 0 1.20 1.20 0 14.8 14.80 0
6 93.0 93.00 0 76 76.00 0 1.19 1.19 0 13.2 13.20 0
7 96.0 96.00 0 78 78.00 0 1.47 1.47 0 12.6 12.60 0
8 95.0 95.00 0 78 78.00 0 1.44 1.44 0 12.9 12.90 0
9 96.0 95.54 0.47 78 81.88 497 1.49 1.39 6.71 13.4 13.35 0.37
10 96.0 95.00 1.04 80 78.89 1.38 1.51 1.43 5.29 14.1 13.21 6.31
11 96.0 94.47 1.59 76 77.48 1.94 1.49 1.45 2.68 14.0 13.14 6.14
12 97.0 9491 2.15 82 81.21 0.96 1.48 1.38 6.75 14.5 13.35 7.93




<904 -

Vol.41 No.10

FOUNDRY TECHNOLOGY Oct. 2020
20
99r 19+ ——SCRMH
—— BP## £ I 2% T il {8
97} T 18} —=— ELM# 25 ¥ 44 5 3l {8
~ 95 C17F
) 26t
«-— 93+ "‘215_
% 91 14} ——
" 8o} ‘3;_,_.—————“"" —
——SLE 127
87} —-—BPWAWJ Muﬁa i1l
85 .
9 10 11 12 9 10 11 12
WAREFEA ST W R FE A G 5
/2 BP M43 [ 4 F1 ELM 45 I 4 B 7 % (2 h) T {2 A 5 B 5 BP M2 4 R0 ELM A 4 0 4% R 0 F 00 18 0 S 0
E X H {E %t

Fig.2 Comparison of the predicted and experimental values of
suspension rate(2 h) between BP neural network and ELM
neural Network
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Fig.3 Comparison of the predicted and experimental values of
suspension rate (24 h) between BP neural network and ELM
neural Network
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Fig.4 Comparison of the predicted and experimental values of
density between BP neural network and ELM neural Network
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Fig.5 Comparison of the predicted and experimental values of
conditional viscosity between BP neural network and ELM
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