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Effect of high temperature homogenizing treatment on
microstructure and properties of TC11 titanium alloy forging

HAN Dong ', MAO Xiao-nan ', DENG Rui-gang?, ZHANG Peng-sheng '

(1. Northwest Research Institute of Non-ferrous Metals, Xi’an 710016, China;
2. Shaanxi Hongyuan Aviation Forging Co., Ltd., Xi’an 713801, China)

Abstract: The effects of different forging processes and heat treatments on microstructures and properties of TC11
titanium alloy were investigated by means of optical microscope observation, mechanical property test, fatigue property
test and scanning electric microscope fractography analysis. The results show that the high temperature homogenizing
forging is suitable for TC11 titanium alloy. After high temperature homogenizing forging, the as-forged microstructure can lay a
good basis to the next heat treatment, which is beneficial to improving comprehensive properties of TC11 titanium alloy.
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Table 1 TCl1 alloy composition (mass fraction, %)

Ti Mo Al Zr
87.96 3.49 6.4 1.63
Si (¢ N H
0.27 0.11 0.009 0.001
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Fig. 1 Forging microstructures of TCI11 alloy: (a) General

forging; (b) High temperature homogenizing treatment
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Fig. 2 XRD pattern (a) and SEM image (b) of TC11 alloy

forged by high temperature homogenizing treatment
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Fig. 3 Microstructures of TC11 alloy after heat treatments: (a)

General forging; (b) High temperature homogenizing treatment
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Table 2 Room-temperature mechanical properties of TCI1

alloy prepared by various forging processes

Forging process  R,/MPa Ryo/MPa  A/% Z/%
Normal 935 825 14 57
Homogenizing 1030 945 11 45
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Table 3 Mechanical properties of TCI1 alloy after double

annealing
Forging process Ry/MPa  Ryoo/MPa  A/% Z1%
Homogenizing 1 160 1 060 15.0 45.0
Normal 1100 990 12.0 42.0
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