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Fig.3 XRD patterns of different locations of gradient extruded
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Fig.4 SEM images of different locations of gradient extruded Ti,AINb-based alloys: (a) core, (b) middle, and (c) edge
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Fig.5 TEM images of different locations of gradient extruded Ti,AINb-based alloys: (a) core, (b) middle, and (c) edge
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Fig.6 O-phase formation during gradient extrusion of Ti,AINb-based

alloy: (a) layer O phase within a, phase and (b) rim O phase

around a, phase
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Fig.7 Dislocation densities of different locations of gradient extruded
Ti,AINb-based alloys
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Fig.9 Grain refinement during gradient extrusion of Ti,AINb-based alloys: (a—b) shear rupture of O slat phase, (c) localized dynamic

recrystallization, and (d) intracrystalline subgrains
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Table 2 Nano indentation depth and elastic recovery before and after unloading
Location Maximum indentation depth, 2 /nm Residual indentation depth, 2 /nm Elastic recovery/%
Core 1579.853 1299.171 17.76
Middle 1554.509 1108.209 28.71
Edge 1548.829 1115.776 27.96
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Fig.12 Variation curves of scratch depth with scratch length of gradient extruded Ti,AINb-based alloys under different loads (p): (a) p=40 mN and

(b) p=90 mN
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Fig.14 SEM images of nano-scratches at core (a, d), center (b, ¢), and edge (c, f) of gradient-extruded Ti,AINb-based alloys under different loads:

(a—c) p=40 mN and (d—f) p=90 mN
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Fig.15 AFM images of nano-scratches at core (a, d), center (b, €), and edge (c, f) of gradient-extruded Ti,AINb-based alloys under different loads:

(a—c) p=40 mN and (d—f) p=90 mN
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Table 3 Results of nano scratch test of gradient extruded Ti,AINb-based alloy

Scratch depth/nm Friction coefficient Wear rate/x10* nm’-(nm-mN)™
Location
40 mN 90 mN 40 mN 90 mN 40 mN 90 mN
Core 700 3200 0.7 1.05 4.1 12.4
Middle 650 2000 0.6 0.8 3.4 7.3
Edge 580 1500 0.3 0.78 2.9 53
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Influence Mechanism of Gradient Microstructure on the Properties
of Ti,AINb-Based Alloy

Li Ping, Liu Shaofeng, Ding Ruidong, Guo Shenghua, Xue Kemin
(School of Materials Science and Engineering, Hefei University of Technology, Hefei 230009, China)

Abstract: Ti,AINb-based alloy samples with gradient microstructures were obtained by gradient extrusion at 980 °C. The gradient microstructures
of Ti,AINb-based alloy samples were characterized by XRD, SEM and TEM, and their properties were studied by nanoindentation and nano-
scratch tests. The influence of gradient microstructures on the properties of Ti,AINb-based alloy was investigated. The results show that the
microstructure in the core of the gradient extruded Ti,AINb-based alloy specimen is mainly composed of the coarser B2 phase and the near-
equiaxed a, phase distributed at the grain boundaries, and the dislocation density is low, which is mainly distributed in the B2 phase and the B2/a,
phase boundaries. The microstructure in the edge is composed of smaller B2 phases, a large number of rod/slat-like O phases and a small number
of equiaxed a,/O (rim O) phases, and the dislocation density is high, which is mainly distributed at the interface between the slat/equiaxed O phase
and the B2 phase, and in the O phase and a, phase. The core of the gradient extruded specimen has the lower hardness and better plasticity. The
edge has higher hardness under various effects such as O-phase strengthening, fine-grained strengthening and dislocation strengthening, and the
wear resistance are significantly improved. The gradient microstructure can confer the good comprehensive service performance of the Ti,AINb-
based alloy.

Key words: Ti,AINb-based alloys; gradient microstructure; strength-plasticity; wear resistance
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