BEnRHEIH
2000 £ 05 H

BuE#EEHPEL

CORROSION SCIENCE AND PROTECTION TECHNOLOGY

Vol.12 No.3
May 2000

ANN Flllshesk €& E G

MAE X &

11 RE

o BR4E

(a5 TEB R AT LM 621700)

i B BUTHHGKSEEARR AN AREMNBE TEFEAFHRERAMAIHSFERA . FAR

A B M A L2 W 45 5 T W AR 4T T RHE.
XA ATHINE M &8 HEH
REAS%E TG179 XRIFRE A

XRMBT  1002-6495(2000)03-0148-03

ANN PREDICT MECHANICAL PROPERTIES OF
U-Ti ALLOY AFTER STORED
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(The Institute of Sichuan Material and Technology, Jiangyou 621700)

ABSTRACT

An approach of artificial neural network (ANN) was applied to the study of the mechanical

properties of U-0.75% Ti alloy after the alloy stored in nitrogen atmosphere with various RH% . Good results
were obtained for both of leaming and the predicting performance. Using ANN to predict the mechanical
properties of U-Ti alloy in nitrogen atmosphere after 10 day.
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Fig.1 A Basic Artificial Neuron
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Fig. 2 ANN schematic drawing for predicting the mechanical
properties of stored U-Ti alloy in nitrogen atmosphere
temp — stored temperature, RH% — relative humidity, N% — nitrogen
content, time — storing time, dg 2 — ultimate strength tensile, o, —
vield strength, ¢ — tensile elongation, ¢ ~ reduction in area
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Table 1 Mechanical properties of U—0.75% Ti alloy in nitrogen atmosphere at 70C

Humldxty lod 30d i 100 d

RH% 0p.2 oy 3% ol % 0.2 o 8% ol % %.2 Ob 8% ol %
(kPSD)  (kPSI) (WPST) (PSI) (kPSI)  (kPSD)
0 213 139 16.8 19.1 215 131 17.5 22.3 182 135 16.6 20.5
10 214 151 16.5 16.6 - 215 164 16.0 16.0 202 137 17.1 27.6
50 216 164 15.3 22.1 215 160 15.0 15.2 216 144 16.5 16.9
95 199 143 17.6 20.3 197 132 14.8 17.3 193 - 16.5 21.1
100 209 150 17.1 17.2 200 136 16.6 19.6 179 124 16.2 19.8
non-stored 210 167 15.6 20.3

Note: Average value were used t train ANN exclusive underlining data; Underlining dyeing data were used to test ANN.
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Table 2 Testing result obtained for predicting performance by ANN

Humidity 09.2 (kPSI) op (KPSI)
RH% tmeld Predicting ~ Testing  Error/%  Predicting  Testing  Error/ %
50 30 208.7 215.3 3.1 154.4 160.0 3.5
95 100 192.7 193.0 -0.2 129.1 - -
3% of %
Predicting  Testing  Error/%  Predicting  Testing  Error/ %
50 30 16.0 15.0 6.7 16.0 15.2 5.2
95 100 16.5 16.5 0.0 20.1 21.1 4.7
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