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Fig.1 BP network model which based on thermal

analysis method
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Fig.2 Comparison between measured values and predictive

values of Carbon content in vermicular graphite cast iron
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Fig. 3 Comparison between measured values and predictive
values of Silica content in vermicular graphite cast iron
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Fig.4 Comparison between measured values and predictive

values of Tensile strength in vermicular graphite cast iron
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Fig.5 Comparison between measured values and predictive values of hardness in vermicular graphite cast iron
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Table 1 Comparison between measured values and predictive values of vermicular graphite cast iron
pxE Bk W T i 43 4/ 0 Tk Y 5o 43 B0 %
7 SEE B E xR % SE{E B (E AEXF iR 22
1 3.48 3.51 0.85 2.72 2.75 1. 09
2 3.79 1.81 0.52 2.97 2.93 —1.37
3 3.99 3.96 —0.76 2.92 2.90 —0. 69
4 3.81 3.78 —0.79 2. 80 2. 80 0
5 3.61 3.64 0. 82 2.97 2.94 —1.02
6 3.50 3.49 —0.29 2.71 2.70 —0.37
7 3.68 3.62 —1.66 2. 65 2.65 0
8 3.90 3.69 —0. 26 2.81 2.83 0.71
9 3.35 3.34 —0.30 2.77 2.78 0. 36
10 3.99 3.99 0 3.01 3.00 —0.33
- AR X R 22 —0.187 - H A R 22 —0.162
HiHIR B/ MPa 15 R E B /HBS
A5
SR B (e X BR 2 EE BmE AAX R 22
1 341. 3 343.2 0.55 165.0 170.0 2.94
2 390.9 385.6 —1.37 209. 8 207.3 —1.21
3 391.0 387.7 —0. 85 204.2 207.3 1.50
4 394.1 395.4 0.33 194.1 194.1 0
S 383.4 381.9 —0.39 215.4 211.8 —1.70
6 358. 8 358.9 0.03 214.6 218.9 1. 96
7 337.0 340.2 0. 94 199.1 198.0 —0.56
8 387.0 383.8 —0.83 210.9 208.1 —1.35
9 334.4 334.9 0.15 170.0 165.1 —2.97
10 414.4 410.1 —1.05 205. 2 204.7 —0. 24
- R X R 22 —0.249 AN R 22 —0.163
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Fast prediction of vermicular graphite cast iron property
based on Back Propagation neutral network

WU He-bao' ,LI Xiao-wei' ,LONG Yu-yang' ,ZHANG Ya-ping' , FAN Zi-tian* ,CAI An-ke® ,DONG Xuan- pu®
(1. School of Mechanical and Electrical Engineering, Wuhan Institution of Technology, Wuhan 430074, China;
2. School of materials science and engineering of Huazhong University of Science and Technology, Wuhan 430074 ,China;

3. Technology and Material Research Institute of Yi Tuo Group Co. ,Ltd,Luoyang 471003, China)

Abstract; Vermicular Graphite Cast Iron is the ideal alloy for high-power diesel engine block for its
excellent mechanical property, casting performances, thermal fatigue resistance and great wearability.
The chemical composition and mechanical properties of Vermicular Graphite Cast Iron were researched.
The secondary development which is involved in Back Propagation neural network toolbox of Matlab
software was used to set up a thermal analysis predicting network based on experimental data. The
rapid prediction of chemical composition and mechanical properties of Vermicular Graphite Cast Iron
was achieved through the secondary development. Compared with physical measurement data, the
results show that chemical composition and mechanical properties of Vermicular Graphite Cast Iron is
quickly and accurately predicted by Back Propagation neural network which is approximate to the
complex non-linear system. So vermicular iron vermicularity, chemical composition and properties of
Vermicular Graphite Cast Iron can be rapidly monitored to ensure the stability of the vermicularizing
treatment, to improve the product quality and to reduce the cost of production.

Key words: Back Propagation neural network; compacted graphite iron; thermal analysis
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