519 5 4
Vol.19 No.4

TEERERFR

The Chinese Journal of Nonferrous Metals

2009 4F- 4 A
Apr. 2009

XEHS: 1004-0609(2009)04-0649-07

TAISKE ST T ZHLA A THZ TR

AFN, & #, 2 B, mEM

(MBRE TR MRRLE S TR, B/RIE 150001)

#, X

B E: TAS KRG SEUARKIIRARARTE 2 JG AT SARNEE, K3 T L2 WA, WA, A4
TBOMALR@IE o ARG E WA a HRSE S WIE o AHKARE) S E U, 43 5 DLIZ S5V S i AR, 57
TEHI R 4X6X8X3 ) BP N LA ML . BFFTE AR P 3210 I 2 i DUR L3 s i R 12 -8
WG R I H G — @RS, LR T LSRN R AR TE 44 TALS BRE S, HFF TALS (k&
SIS R AR S .

EHIA: TAIS SKA4: #IE o ff; BP A TMEME; —4iihm

HESES: TG 146.2 MERARIRED: A

Prediction of processing-microstructure of TA1S titanium alloy
using artificial neural network

ZHU Jing-chuan, YUE Yang, WANG Yang, LIU Yong, YANG Xia-wei

(School of Materials Science and Engineering, Harbin Institute of Technology, Harbin 150001, China)

Abstract: After hot restriction experiments, processing parameters (temperature, strain, strain rate, cooling) and
microstructures(firstborn o quantity, size, aspect ratio)of TA15 titanium alloy were obtained through microscopic
examination, a 4X6X8X3 BP artificial neural network was built with these parameters as neurons of its input and
output layer. The results show that the model can reflect the relationships finely and has certain accuracy. The model can

be used to predict the microstructures of TA1S titanium alloy. Meanwhile, it can also serve as a guide for the heat

treatment of TA15 titanium alloy.
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Fig.1 Microstructure of TA1S5 titanium alloy
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Fig.2 [Illustration of die used for hot restriction experiments

of TA15 alloy (unit: mm): 1—Upper mould; 2—Mould sheath;
3—Lower mould; 4—Ejector block; 5—Mandril
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Table 1 Processing-microstructure parameters of TA15 alloy after hot restriction

Processing parameter Microstructure parameter

Temperature/'C Strain Strain rate/s ™' Cooling Primary ¢(a)/% Primary a-size/um  Primary a-aspect ratio
960 0.916 0.007 0 Air 13.10 6.89 2.85
960 0.693 0.006 0 Air 13.44 9.94 3.11
960" 0.511 0.005 7 Air 1522 12.14 333
960 0.916 0.007 0 Water 13.32 6.22 2.88
960 0.916 0.004 6 Air 14.05 7.33 4.66
925 0.916 0.007 0 Air 35.33 7.07 3.83
925 0.693 0.006 0 Air 38.00 10.10 4.61
925 0.511 0.005 7 Air 41.83 13.10 4.90
925 0.916 0.007 0 Water 32.83 6.90 4.65
925" 0.916 0.004 6 Air 36.50 8.24 427
850 0.916 0.007 0 Air 71.80 11.30 5.30
850 0.916 0.007 0 Water 69.50 10.33 5.14
850 0.916 0.004 6 Air 77.17 12.11 5.83
750 0.350 0.0157 Air 80.30 15.00 6.10
850b 0.350 0.005 2 Air 74.24 12.30 5.45
850" 0.350 0.002 4 Air 75.50 13.11 5.83
850 0.350 0.001 8 Air 77.70 14.00 6.22
850 0.350 0.002 4 Water 73.40 11.33 5.91
900 0.350 0.005 2 Air 71.10 10.19 5.12
900 0.350 0.002 4 Air 72.21 11.18 5.44
900 0.350 0.001 8 Air 74.50 12.00 5.83
900" 0.350 0.002 4 Water 69.30 9.62 5.55
925 0.350 0.005 2 Air 36.50 8.07 3.94
925 0.350 0.002 4 Air 37.32 9.24 421
925 0.350 0.001 8 Air 39.80 10.00 4.64
925 0.350 0.002 4 Water 35.02 7.90 432
960 0.350 0.005 2 Air 11.20 7.89 2.36
960 0.350 0.002 4 Air 12.70 8.33 2.63
960 0.350 0.001 8 Air 13.40 9.00 2.86
960 0.350 0.002 4 Water 11.23 7.22 2.54

1) Prediction values
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Fig.5 3D relationships among volume fraction, size

and aspect ratio of primary a with temperature and

a-aspect ratio

strain rate: (a), (d), (g) €=0.35, air cooling; (b), (¢), (h)
£=0.60, air cooling; (c), (f), (i) &=0.90, air cooling
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Fig.6 2D relationships among volume fraction, size and aspect ratio of primary a with temperature, strain rate and strain: (a), (b),

(c) & =0.01s", £=0.35, air cooling; (d), (e), (f) =860 °C, £=0.35, air cooling; (g), (h), (i) &€ =0.01 s ', =860 °C, air cooling
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