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Annealing microstructure and properties of fine-grained TC4 wire

MAO Jiang-hong, CAO Ji-min, YANG Hua-bin

(Xi’an Saite Metal Materials Development Co., Ltd., Northwest Institute for Nonferrous Metal Research,
Xi’an 710021, China)

Abstract: The microstructure of Ti-6A1-4V (TC4) titanium alloy wire is fined and optimal performance can be obtained
by drawing. Annealed in the temperature range from 700 ‘C to 900 “C, the microstructure and properties of TC4 wire of
2.6 mm were investigated. The results show that the grain size is about 1 to 5 pm. At 700 ‘C, TC4 wire is provided with
the highest strength and good plasticity strengthened by the fine-grain. As the annealing temperature increases, the
hardness and strength of the wire are gradually reduced. The hardness and strength of the TC4 wire are rebounded with
the secondary alpha phase precipitation at 900 ‘C. The plasticity of the material first increases and then decreases. In the
annealing temperature range from 750 “C to 800 °C, the TC4 wire can achieve optimal performance.
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ZUnIE 1 s, B0 atp PAHAL. & 1(@)Fs A4
PRAFREL X 450t FLAI AR TE 2 MR TEAS 2 1) d 8 mm
FLAHIR KA, nTLU S B o A OB 582 i 5
BREAT B AH R A WIS, B 1)l
ZWBR G d 2.6 mm 2 MG AHLIL, TR B AH
SR RCR MG T o AR o PRI ) 32 B
THRE BAHRIESUR A T B0 K24
REEAS Ty /N AR AT o R WIFLARAL LA Ja B2
PSR D A0k, B RUIRA A R R )
Sro WIS N TCA & & 22 M R Bl 2,

Kl 2 fiiR i TC4 5K 45 d 2.6 mm 22 P E AR [RIR
FEIR K AL FEET SEM HE o ] 2(a) s IR KT SEM
MR, B TABALL, R p AR/, KN 1 pm
LA HIRTE M %% . B 2(b)~(D) "] LA H TC4 £k
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Fig. 1 Optical microstructure of TC4 d 8 mm bar and d 2.6

mm wire: (a) d 8 mm bar; (b) d 2.6 mm wire
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Fig. 2 SEM images of annealed TC4 d 2.6 mm wire at 700—900 °C: (a) Before heat treatment; (b) 700 C; (c) 750 C; (d) 800 °C; (e)

850 °C; (£) 900 ‘C
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Fig. 3 Mechanical properties of TC4 wire annealed at

700-900 C
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Fig. 4 Hardness of TC4 wire annealed at 700—900 C
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Fig. 5 Dimension and volume content of § phase in TC4 alloy
annealed at 700-900 ‘C
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