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Influence of element Si on thermal stability of Ti-600 alloy

ZENG Li-ying, HONG Quan, ZHAO Yong-qing, QI Yun-lian

(Northwest Institute for Nonferrous Metal Research, Xi’an 710016, China)

Abstract: Ti-600 alloy pancake with the diameter of 140 mm was upset and was solutioned at 1 020 ‘C for 1 h, aged at
650 C for 8 h, air cooling. The tensile properties of specimen were tested at ambient temperature for the alloy prior to
and after being exposed at 600 ‘C for 100 h. Microstructures for the alloy were observed. And the influence of silicides
on thermal stability was also analyzed. The results indicate that for the alloy exposed at 600 C for 100 h, the strength of
the sample without oxidizing layers increases a little bit, the elongation decreases by 20.4%. While for the sample with
oxidizing layers, the strength decreases by 1% or so, the elongation decreases by about 49%. The abrupt decrease of the
plasticity is caused by the precipitation of rod-like S, typed silicides in the alloy during the process of thermal
exposure.
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Table 1 Tensile properties of Ti-600 alloy at ambient
temperature before and after thermal exposure
Ry Ry o o
Sample MPa  MPa Al%  ZI%
Without exposure 1093 985 9.8 18.0

Exposure samples without

S 1101 975 7.8 6.5
oxidizing layer

Exposure samples with

L 1083 998 5.0 5.8
oxidizing layer

Samples were exposed at 600 C for 100 h.
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Fig. 1 Optical microstructures of Ti-600 alloy before (a) and
after being exposed at 600 ‘C for 100 h ((b), (¢)): (b) Without
oxidizing layer; (c) With oxidizing layer

DG, B, e g AT . 2 s
H B TR IG5 Ti-600 4 4 AT H AL 30 -
15 STARE T, FEAINT T J5ls B AR K o/p AHSR
THIPAT, AT R 2 A0k BRIR . BIMRIR sloAiek
R, BB FARR, ]I 0.02~0.3 pm Z /], 41
Kl 2(a)ffi7c. 1E 600 C TF#EEFE 100 h J5, FEALIIL
SeAE B AT /B AHFHIARHTH, o AT T tH S AR
B, FOBMRKZ AMFAIR, RSFA 0.05~0.4 pm, 41
Kl 2b)fr7m. M2 il IR H, MgEEE, ReTE
KA A TR,

B2 Ti-600 & <6 AP B3 ST AR
Fig. 2 Morphologies ((a), (b)) and diffraction pattern (c) of

silicides precipitated in Ti-600 alloy: (a) Silicide in STA
specimens; (b) Silicide in specimen exposed at 600 ‘C for 100 h
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Fig. 3 Morphologies of silicides and dislocations in primary
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layer for exposed Ti-600 samples without (a) and with (b)

oxidizing layer
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