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Fig.1 Microstructure of a + B processed TG6 titanium

alloy blisk forging in STDA state
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Fig.2 Silicide particles precipitated along primary B layer (a)and in « grain (b) in STDA state
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Room temperature tensile properties of o + B processed

Table 1

TG6 titanium alloy blisk forging in different states

Heat treatment  o,/MPa o,,/MPa  8,/% W/ %

STDA 1028 952 11.5 18.4
STDA + TE-50 1041 969 9.4 10.2
STDA + TE-100 1042 972 9.1 11.2
STDA + TE-200 1065 989 8.1 10.0
STDA + TE-300 1065 994 5.2 8.1
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Fig.3 The bacilliform silicide precipitated along primary B layer after 50 h(a), 100 h(c), 200 h(e), 300 h(g), and the spherical
silicide precipitated in « grain after 50h(b), 100h(d), 200h(f), 300h(h) long-term high temperature exposure
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Fig.4 The SAD pattern of silicide of a + 8 processed B 5 kALY R Y BE R 43 B

blisk forging STDA +600°C /100h exposure state
(a) and STDA +600°C /300h exposure state(b)

Fig.5 Silicide composition EDS analysis
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Table 3 Crystal structure and lattice parameter of

titanium silicide

Titanium silicide  Crystal structure  Lattice parameter/nm

Ti;Siy (S1 type) Hexagonal a=0.7429,c=0.5139
Ti, Si, (S2 type) Hexagonal a=0.7010,c =0.3680
Ti, Si Tetragonal a=1.0206,c=0.5069
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Precipitation Behavior of Silicide in
Near-o TG6 Titanium Alloy

LI Juan, CAI Jian-ming, DUAN Rui

(Beijing Institute of Aeronautical Materials, Beijing 100095, China)

Abstract; The precipitation behavior of silicide in near-alpha TG6 titanium alloy under the different heat treatment states was studied

using OM, TEM. The results show that the silicide precipitates asymmetrically along the primary B layer or in o matrix. Silicide is

HCP S2 type, generally long-rod or ellipsoidal precipitated inhomogeneously. There is no certain orientation relationship between the

silicide and o matrix. After a long period thermal exposure at 600°C , The size and amount of silicide increase with the extension of the

heat exposure time. The interactions of silicide and dislocation cause the dislocation accumulation, which can effectively hinder disloca-

tion glide to improve the alloy’s strength.

Key words: TG6 titanium alloy;silicide ; precipitation



