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Table 1 Chemical composition of the TC6 alloy (w/%)
Al Mo Cr Fe Si Ti
6.26 2.727 1.50 0.48 0.28 Bal.
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Table 2 Thickness of oxygen-enriched a layer measured
under different thermal exposure processing
Thermal exposure temperature/°'C Holding time/min Thickness/um

750 60 8

750 90 10

750 120 11

750 150 15

750%* 180 20

750 240 23

775 45 11

775 60 17

K1 TC6 ka4 s ah b RE iR Hou 26 41 775 90 21

. . . 775 120 22

Fig.1 Microstructure of the received TC6 alloy 775 150 31

775 180 38

775 240 42

800 30 10

800 45 18

800 60 26

800* 90 38

800 120 42

800 150 50

800 180 55

800 240 60

825 15 20

50 pm 825 30 29

825* 45 38

825 60 55

2 TC6 k44> 825 ‘CHETE 120 min M 4141 825 90 60

Fig.2 Microstructure of TC6 alloy with holding at 120 min 825 120 66
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Fig.4 Comparison of the results of network and experiments
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Fig.5 Three dimensional diagram of thickness of oxygen-
enriched o layer in TC6 under different thermal

exposure processing

18
—.— D_atg 7a
16 Fitting

Thickness/pum
= - I~
o N S

(o]
T

[o}]

0 50 100 150 200 250
Time/min

200
-~ Data .. b
—— Fitting 2N

= =
0 N o
=] o o
T T T
bl
.
'

Thickness/um

I
o
T

[=]
T

700 750 800 850 900 950
Temperature/'C
K6 o2 Fol 45 R
Fig.6 Result of network prediction: (a) change of thickness

with holding time at 725 “C and (b) change of

thickness with exposure temperature in 120 min
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Fig.7 Critical line of thermal exposure processing when

the thickness is 50 um
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Relationship Prediction between the Thickness of Oxygen-enriched a Layer, Thermal
Exposure Temperature and Holding Time for TC6 Titanium Alloy
Based on BP Neural Network

Luo Lianbo, Zhu Jingchuan, Liu Yong, Chen Zhixuan
(The National Key Laboratory for Precision Hot Forming of Metals, Harbin Institute of Technology, Harbin 150001, China)

Abstract: A series of thickness of oxygen-enriched « layer were obtained after TC6 titanium alloy were treated with different thermal
exposure processing (thermal exposure temperature, holding time). Their relationship network model was built by BP artificial neural
network. The results show that the built model can be used for the prediction of the thickness of oxygen-enriched « layer of TC6 titanium
alloy under different thermal exposure treatments. Meanwhile, the model can also serve as a guide for the heat treatment of TC6 titanium
alloy if the thickness is given.
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