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Effect of cooling rate on microstructure and properties of

Ti-5.8Al-3Mo-1Cr-2Sn-2Zr-1V-0.15Si alloy

SONG Miao, MA Ying-jie, WU Jun, LI Yu-lan, LIU Yu-yin, LEI Jia-feng

(Titanium Alloys Division, Institute of Metal Research, Chinese Academy of Sciences, Shenyang 110016, China)

Abstract: The effect of cooling rate after solution treatment on the microstructure and mechanical properties of

Ti-5.8 Al1-3Mo-1Cr-2Sn-2Zr-1V-0.15Si alloy was studied by the OM, SEM and TEM. It is found that as the cooling rate

decreases, the f stabilizers increase and the o stabilizers decrease in the f§ phase, thus the precipitation of second a phase

becomes difficult during sequent aging, and the precipitated second a phase becomes small. At the same time, the

lamellar of primary o becomes coarse, and the amount of § phase decreases. The effect of cooling rate on the mechanical

properties lies in the change of the amount and pattern of primary « phase, secondary a phase and /5 phase.
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Table 1 Chemical composition of alloy tested (mass fraction,
%) (c) *—u
Al Mo Cr Sn Zr \Y% . g,
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Table 2 EDS results of §f phase after different cooling rate of solution treatment (mass fraction, %)
Cooling style Al Si A% Cr Zr Mo Sn Ti
Water quenching 5.82 0.18 0.12 1.04 242 2.57 2.16 85.7
Air cooling 5.29 0.19 0.61 1.21 2.20 3.63 1.90 84.97
Furnace cooling 4.61 0.1 1.08 2.11 2.60 7.10 1.88 80.51
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Fig.2 Effect of cooling rate after solution treatment on microstructure of samples: (a), (b) Water quenching; (c), (d) Air cooling;

(e), (f) Furnace cooling
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Fig.3 Phase constitution of samples after solution and aging
treatment: (a) Water quenching; (b) Air cooling; (c) Furnace

cooling

5 TEM
Fig.5 TEM images of samples after solution and aging
treatment: (a) Water quenching; (b) Air cooling; (c¢) Furnace

cooling

4 SEM
Fig.4  SEM images of samples after solution and aging 1) I3 V Mo
treatment: (a) Water quenching; (b) Air cooling; (c) Furnace Cr Al Ti
cooling a B
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Table 3 Tensile properties of alloy after heat treatment

Heat treatment ﬁ;‘z I\I/irlx;/a 1;: Z
Water quench after solution 545 1170 11.67 16
Air cooling after solution 1060 1186.7 10.17 24.5
Furnace cooling after solution 946.7 1006.7 16.5 39.8
Water cooling+Aging 1449.8 1587.2 1.73 /
Air cooling+Aging 1155.2 1262.2 10.0 249
Furnace cooling+Aging 961.1 1021.8 173 375

Solution treatment: 920 , 0.5 h; Aging: 540 , 8 h.
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