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Table 1 Heat treatment process and microstructure parameters

Sample No. Heat treatment process Grain size/ Bm Volume fraction of lamellar grain / %
DI 1320 C, IOIfun, 0Q+ 1260 C, 69 h, _ 51 -6
AC + 1270 C, 5h, fan cooled( Twice)
D2 1320 C, 10 min, OQ+ 1300 C, 1.5 h, fan cooled ~ 54 ~ 95
D3 1320 C, 10 min, OQ+ 1180 C, 1.5 h, fan cooled ~ 48 ~ 10
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Fig. 1 Microstructures with same grain size

and different lamellar grain volume fractions

(a)—@=10%; (b—@~60%;
(e)—g=95%
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Fig.2 Effect of lamellar grain volume fraction (LGVF) on ambient temperature mechanical

behaviors of duplex TiAl alloys
(a) —Relationship between yield strength and LGVF; (b) —Relationship between plastic elongation and LGVF
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Fig. 3 Relationship between strain rate and ambient mechanical behavior of duplex TiAl alloys

(a) —Relationship between yield strength and strain rate;
(b) —Relationship between plastic elongation and strain rate
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Fig. 4 Secondary electron images of
fracture of different microstructures
(a)—Near Y-microstructure;
(b)—Duplex microstructure;

(¢)— MNear lamellar microstructure
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Fig. 5 Slip lines on surface of near Y-microstructure TiAl alloy specimens tensioned

at different strain rates
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(a) —At strain rate of 107 s
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Effects of volume fraction of lamellar grain and strain rate on

mechanical properties of duplex TiAl Based Alloy

/HENG Rui-tingl’ ? ZHANG Yong'gangz, CHEN Chang qiz, CHENG Guo-an'
(1. Key Laboratory of Beam Technology and Materials Modification for Ministry of Eduction,
Beijing Normal University, Beijing 100875, China;
2. Department of Materials Science and Engineering, Beijing University of Aeronautic & Astronautic,

Beijing 100083, China)

Abstract: A special heat treatment process was employed to produce a series of fine duplex microstructures with different lamellar grain vol-
ume fractions. Tensile tests were carried out at ambient temperature. It is found that the mechanical properties of the duplex alloys closely de-
pend on their microstructures. At the same strain rate, with the increase of lamellar grains volume fraction, the yield strength of alloys increas-
es and their plastic elongation decreases. In the alloys with near ¥- microstructures, ambient temperature ductility increases with the increase of

strain rate. It mainly comes from the activation of more twin deformation systems.
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