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Fig.1 XRD patterns of Nb-35Ti-4C alloys before and after

heat-treatment
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Table 1 Lattice constants of Nbss and (Nb, Ti)C before and
after heat-treatment (nm)

Lattice o cast 900°C/24h 1100°C/24 h 1100 °C/72 h
constants

ans 03300  0.3297 0.3299 0.3297
amryc 04345  0.4319 0.4316 0.4314

F b7 #E Nb (PDF: 35-0789). NbC(PDF: 65-0281). (Nb,
Ti)C(PDF: 47-1418)#1 TiC(PDF: 65-0242)F] & 4% s %
43974 0.3306. 0.4473. 0.4415 F1 0.4327 nm.
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Fig.2 Microstructures of Nb-35Ti-4C alloy: (a) SE image, (b) BSE image, (c, d) TEM bright field images of eutectic structure,
(e) SAED pattern of (Nb,Ti)C, and (f) SAED pattern of Nbss
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Fig.3 Microstructures of Nb-35Ti-4C alloy after heat treatment: (a) heat-treated at 900 ‘C for 24 h; (b) heat-treated at 1100 °C for 24 h;
(c) heat-treated at 1100 °C for 72 h; (d, e) TEM bright field images of Nbss precipitation within (Nb, Ti)C; (f) SAED pattern of
Nbss; (g) SAED pattern of (Nb,Ti)C; (h) SAED pattern of interface
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Fig.4 BSE and SE images of the interface Berkovich imprints (a, b) and nanoindentation test curves (c, d): (a) as-cast state,

(b) heat-treated state at 1100 “C for 72 h, (c) load curves corresponding to indentation depth, and (d) hardness

curves corresponding to indentation depth
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Effect of Heat Treatment on Microstructure and Mechanical
Behavior of Nb-35Ti-4C Alloy

Wei Wenging®, Liu Binggiang®, Jiang Junsheng®, Cui Dawei', Wei Zunjie?, Lu Shutian®
(1. Weifang University, Weifang 261061, China)
(2. Harbin Institute of Technology, Harbin 150001, China)

Abstract: The phase composition, interface structure, microstructure evolution and mechanical behavior of the Nb-35Ti-4C alloy before
and after heat-treatment were comprehensively investigated using X-ray diffraction (XRD), scanning electron microscopy (SEM),
transmission electron microscope (TEM) and Nano Indenter’XP. The results show that as cast and heat treated Nb-35Ti-4C alloy consists
of Niobium solid solution (Nbss) and carbide of (Nb, Ti)C. The numerous secondary (Nb, Ti)C with several nanometers in size precipitates
from Nbss matrix during heat treatment. Furthermore, the secondary Nbss with a reticular structure distribution also precipitates from
carbide, the phase transformation of the carbide can be summarized as (Nb, Ti)C—(Nb, Ti)C+Nbss. The secondary Nbss nucleates along
the close- packed surface (111) of fcc (Nb, Ti)C at the early state of heat-treatment, and the strip secondary Nbss and the (Nb, Ti)C matrix
adopt a well-defined orientation relationship (OR): [011] e #/[001]yys » (111) 7y //(110)s- The hard carbide has a strong bonding
with the Nbss, and the eutectoid transformation of the large sized carbide after heat treatment leads to less possibility for the cracks
formation on the carbide surface, which in turn improves the toughness.

Key words: Nb-35Ti-4C alloy; microstructure; orientation relationship
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