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Microstructure and Properties of Ti-1300 Alloy Bar under Different Forging Process
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( Northwest Institute for Nonferrous Metal Research, Xi’an 710016, China)

Abstract; The effects of a + 3 forging, near B8 forging and B forging on microstructure and mechanical properties of

Ti-1300 alloy bar were studied. The results show that the morphology of primary a phase is obviously different under

different forging processes. The primary o phase of Ti-1300 alloy bar is equiaxed after « + 8 forging. After near 8

forging, most of them are short rods. But discontinuous block « phase is formed along grain boundary after 8 forging.

The tensile strength of near 8 and B forged Ti-1300 alloy bars after heat treatment is significantly higher than that of

o + 3 forged. The fracture toughness of B forged Ti-1300 alloy bar is the highest, followed by near 8 forging. The tensile

strength of B8 forged Ti-1300 alloy bar is 1390 MPa and the fracture toughness is more than 70 MPa-m'?, so it is the

best forging process.
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Fig. 1 Microstructure of Ti-1300 alloy forging billet
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Table 1  Forging processes of Ti-1300 alloy
Forging Deformation
No. Process type
temperature/ C amount/ %
1 a + 3 forging 790 60
27 Near B forging 820 60
37 B forging 860 60
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Fig. 2 Microstructures of Ti-1300 alloy bars under different forging processes: (a) a + g forging; (b) near 8 forging; (c¢) B forging
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Fig. 3 Microstructures of Ti-1300 alloy bars after different forging processes and heat treatment :

(a) a+p forging; (b) near B forging; (c) B forging
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Table 2 Tensile properties and fracture toughness of Ti-1300 alloy

bars after different forging processes and heat treatment

No. R,/MPa R, ,/MPa A/% Z/% K./MPa-m"?
¥ 1358 1323 13.0  51.0 45.6

2" 1393 1345 11.5 41.0 52.7

3* 1390 1330 10.0  38.5 70.3
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Fig. 4 Fatigue crack propagation rate of Ti-1300 alloy

bars under different forging processes
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