20 1 2010 10
Vol.20 Special 1 The Chinese Journal of Nonferrous Metals Oct. 2010

1004-0609(2010)S1-s0001-05

Ti-10Cr

( 710016)
Ti-10Cr 900 400~700 XRD TEM
900
w o HV560 400 w a 500
w o o
Ti-10Cr
TG111.5 A

Influence of precipitated phase on hardness of Ti-10Cr alloy

FENG Liang, GE Peng, YANG Yi, ZHOU Wei

(Titanium Alloy Research Center, Northwester Institute for Nonferrous Metal Research, Xi’an 710016, China)

Abstract: The Vickers-hardness of Ti-10Cr alloy was tested after being solution treated at 900  as well as following by
aging treatment at 400—700 . The precipitated phases and their morphologies during solution and aging were analyzed
by XRD and TEM. Furthermore, the relationships among hardness, phase precipitation and heat treatment were discussed.
The results indicate that the fine dispersion isothermal w phase and few a phase form in the metastable beta matrix after
solution treatment at 900  following by air cold. Under this condition, the hardness reaches HV560. w phase and a
phase grow after aging at 400 , and the hardness shows a little decrease. w phase is decomposed and o phase becomes
lamella after aging at 500 , and the hardness value of the alloy deceases remarkable. After that, with the increase of
aging temperature, the hardness decreases slowly due to the a phase growth.
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Fig.1  Effect of heat treatment temperature on hardness of
JEM-200CX (TEM) Ti-10Cr alloy
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Table 1 Heat treatment program for Ti-10Cr alloy

Heat treatment Sample Designed program
0.
Solution 0 (900 ,1h)/AC
1 (900 ,1h, AC)+400 ,4h,AC)
2 (900 ,1h,AC)H(500 ,4h,AC)
Solution+Aging
3 (900 ,1h, AC)H600 ,4h,AC)
4 (900 ,1h,AC)H700 ,4h,AC)
2
21
1 Ti-10Cr
1 Ti-10Cr 900
HV560
400
500
HV300
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Fig.2  XRD patterns of Ti-10Cr alloys after different heat
treatments: (a) Sample 0; (b) Sample 1; (c) Sample 2;
(d) Sample 3; (e) Sample 4
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Fig.3 Selected-area diffraction pattern of sample 0 (a) and dark field image of @ phase (b)
.
04 ,/1J01,/1101 w,
0 T
0001w, »
7+ B
4 1 9] o

Fig.4 Selected-area diffraction patterns of sample 1 ((a), (b)) and dark field images of @ phase (c) and « phase (d)
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