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Creep rupture properties of
cast Ti-46.5A1-2Cr-2Nb-0.15B alloy at 650 'C

LIN Bo-chao, LIU Ren-ci, JIA Qing, CUI Yu-you, YANG Rui

(Institute of Metal Research, Chinese Academy of Sciences, Shenyang 110016, China)

Abstract: The microstructures of different parts of a cast Ti-46.5A1-2Cr-2Nb-0.15B ingot as well as the influence of
microstructure on creep rupture properties were investigated. The results suggest that the microstructure is closely related
to solidification rate, grains with lamellae parallel to the ingot’s axis are found near the edge of the ingot where
solidification is fast, while grains near the inner part of the ingot have scattered lamellar orientation on account of the
slower solidification rate. Different microstructures result in different creep rupture properties, specimens near the edge of
the ingot exhibit better creep rupture properties including creep rupture life and elongation, while specimens near the
center of the ingot have lower creep rupture life and elongation. This is due to the deformation of the two phases under

different loading direction.
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Table 1 Chemical compositions of Ti-46.5A1-2Cr-2Nb-0.15B
alloy cast ingot (mass fraction, %)
Composition Al Cr Nb B Ti
Nominal 3212 2.66 4.75 0.04 Bal.
Actual 3195  2.64 499 0.04 Bal.
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Macrostructure and microstructures of different parts of ingot: (a) Macrostructure; (b) Microstructure of edge; (c)
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Fig. 2 Fracture morphologies, cracks, and microstructures of different samples: (a) Edge; (b) Center; (c) Crack on sample’s surface;

(d) Magnified of (a); (e) Magnified of (b); (f) Longitudal microstructure and initiation sites of crack
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Fig. 3 Longitudinal microstructures of creep rupture specimens: (a) Edge; (b) Center of cast ingot as shown in Fig. 1(a)
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Table 2 Creep rupture life and elongation of samples tested

under different load stress at 650 C

Creep rupture life/h Elongation/%
Load stress/MPa
Edge Center Edge Center
460 51.80 29.05 8.56 6.32
470 62.05 19.72 11.20 8.00
490 35.17 3.53 12.48 5.04
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Fig. 4 Distributions of angle between trace line of lamellar

boundary and loading direction near fracture surface of test

samples corresponding to Fig. 3
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