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Texture and its influence on tensile and recoverable properties of
hot-rolled Ni4; TigsNbg shape memory alloy sheet
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Abstract: The texture and its influence on tensile and recoverable properties of hot-rolled Niy;TizsNby shape memory
alloy sheet were studied by XRD, SEM and tensile tester to provide theoretic basis for improving mechanical and
memory properties of the alloy. The main textures of hot-rolled sheets are {001}{uv0) and {111}{uvw) fibres. The strong
components in {001}{uv0) fibre approach to {001}(010) component, and {111}(112) and {111}{165) components are
stronger in {111}(uvw) fibre along RD. The {001}(010) and {111}(132) are the strong components along TD; The
critical stress of stress-induced martensite transformation along RD is the maximum and the minimum is along 45 to RD
for hot-rolled sheet heat-treated at temperature higher than the recrystallization temperature, and some micro-cracks
appear on the fracture surface of the specimen tensioned along TD. The critical stress decreases with increasing the
cooling rate at 850 C, and texture has no obvious influence on the recoverable strain whose values are basically in the
range of 7.0%—7.4% for sheet annealed at 850 C.
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Fig.1 XRD spectrum of hot-rolled Niy;TizsNby sheet
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Fig.2 ¢,=45° sections of ODFs of hot-rolled and cold-rolled plus middle-annealed sheets along different angles to RD: (a) 0° in

hot-rolled sheet, texture components of A being (001)[010], B (001)[L§0], C (00D)[180], D (11D[275], E (11D[1
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Table 1 Room temperature tensile properties of hot-rolled
sheets tensioned along RD, 45° to RD and TD under different

conditions
Heat treatment Direction on/MPa 0/%
RD
As-hot-rolled 45° 472.04
TD
RD 613.04 90.00
600°C, FC 45° 550.70 106.43
TD 601.37 82.10
RD 576.71 97.90
850°C, FC 45° 511.15 104.64
TD 544.69 78.60
RD 475.27 99.30
850°C, AC 45° 443.90 107.57
TD 451.66 93.20
RD 475.27 100.00
850°C, WQ 45° 433.60 112.50
TD 451.66 80.70
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Fig.4 Microstructures of rolling plane in hot-rolled Nis;TiysNby sheets under different conditions: (a) As-hot-rolled; (b) 600°C,
90 min, FC; (¢) 850 ‘C, 90 min, FC
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Table 2 Recovery strains of specimens after pre-deforming

along different directions at —65 C

epe/% Tensile direction  £,/% &/% er/%
RD 12.09 4.99 7.10

15 45° 12.06 4.85 7.21
TD 11.75 4.70 7.05

RD 13.52 6.51 7.01

17 45° 13.61 6.37 7.24
TD 13.35 5.97 7.38

Note: er=¢p,—&; &y pre strain; &, — plastic strain after
unloading; e—residual strain after heating recovery.

Fig.5 Fracture surfaces of hot-rolled sheets tensioned along different directions at room temperature: (a), (b), (¢) 0°; (d), (e), (f) 45°;

(g), (h), (1) 90° (arrows showing microcracks in Fig.5(h) and broken precipitates in Fig.5(i))
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