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Effects of w phase on properties of Til0V2Fe3Al alloy

LI Shi-kai, YU Wei, LIAO Zhi-qgian, YAN Fei-hao, WANG Mei-jiao

( Luoyang Ship Material Research Institute, Luoyang 471003, China)

Abstract: The effect of heat treatments on the precipitation of @ phase are studied using TEM and optical microscope.
The effects of @ phase on the tensile properties of the alloy also were conducted. The results show that by solution
treatment just above the S-transus and air cooling, a small amount of athermal @ phases precipitate. And aging treatment
above recrystallization temperature performed subsequent to the solution will largely increase the content and somewhat
the size of w phase, which results in the strength increasing extremely and very low plastic. On the other hand, if the
solution treatment in a+f phase top field and aging treatment below recrystallization temperature, finely dispersed
isothermal @ phase could precipitate considerably in f phase zone, which also leads to high strength and nearly brittle
breaking.
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Table 2 Heat treatments for Til0V2Fe3Al alloy
No. Heat treatment detail
Til0V2Fe3Al 0] HT1 700 ,2h,AC
HT2 760 ,2h, AC
HT3 800 ,2h,AC
HT4 820 ,2h,AC
1 HTS 700 ,2h,AC+520 ,8h,AC
HT6 760 ,2h,AC+420 ,8h, AC
HT7 760 ,2h,AC+520 ,8h,AC
d380 mm HTS 760 ,2h,AC+640 ,8h, AC
d130 mm HT9 800 ,2h,AC+520 ,8h,AC
15=(795+5) HT10 820 ,2h,AC+520 ,8h,AC
1
a TEM Philips CM200
a 25% 200 kV
4
2
2 mm
21
Til0V2Fe3Al s otf
V(H202):V(H20)=2:3:3  V(HF):"(HNOs):/(H20)=1:5:4 a B
0.08 mm B
V(HC104): ¥(CH40): ¥(C4H100)=1:10:6 a B
5V
20 mm
1 TilOV2Fe3Al a
Table 1  Chemical composition of Til0V2Fe3Al alloy (mass o a ( 2) HTI1
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Fig.1 Microstructure of Til0OV2Fe3Al alloy bar
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2
Fig.2 Effects of heat treatments on microstructures of Til0V2Fe3Al alloy: (a) HT1; (b) HT2; (c) HT3; (d) HT4; (e) HTS; (f) HT6;
(g) HT7; (h) HTS; (i) HT9; (j) HT10
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Fig.3
micrograph of HT3; (b) Diffraction pattern of HT3; (c)
TEM micrograph of HT4; (d) Diffraction pattern of
HT4; () TEM micrograph dark field of HT9; (f)
diffraction pattern of HT9; (g) TEM micrograph dark
field of HT10; (h) Diffraction pattern of HT10; (i)
TEM micrograph dark field of HT6; (j) Diffraction
pattern of HT6
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TEM and diffraction patterns: (a) TEM
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