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Effects of diameter on microstructure and mechanical properties of
large-size TC4 titanium alloy wires in solution treated and
aged condition

ZHANG Zhi-qiang, DONG Li-min, GUAN Shao-xuan, LIU Yu-yin, YANG Rui

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

Abstract: TC4 titanium alloy wires with two different diameters were solution and aging treated in the same time.
Microstructures and mechanical properties of the heat treated samples were comparatively investigated. The details of
microstructure difference were observed and methods for improving mechanical properties of large-size TC4 titanium
alloy wires were discussed. The results show that wire diameter has a distinct influence on microstructures and
mechanical properties for large-size TC4 titanium alloy wires.

Key words: TC4 titanium alloy wire; solution and aging treatment; microstructure; mechanical property

TC4 o+p TC4
d20mm d10mm2 TC4

TC4
1 TC4

Ti TC4
B [1]

TC4 3 TC4

024-23971265 E-mail: Indong@imr.ac.cn



s675

20 1 TC4
d20 mm XRD
d10 mm Tnop/loo)a B ( Inop  p
d20 mm 2 (110) Tooonya @ (0002)
10 mm 0.143
950 15h  +540 6h 20 mm 0.206
CuK, Rigaku D/max—2400PC XRD
Shimadzu SSX—550 Tecnai G? 22 TC4
20 Shimadzu 2(a) 2(b) 10mm 20 mm
M10 TC4 SEM
1 mm/min 5 mm/min
2
2.1 TC4
X TC4
1
(a) z
Qs
£
= s
= S =
Tl E 2 E£ER%
55 s owstow
30 40 50 60 70 80
20/(°)
(b)
2 TC4 SEM
Fig.2 SEM images of TC4 wires with different diameters
after solution and aging treatment: (a) d10 mm; (b) 420 mm
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Fig.1 XRD patterns of TC4 wires with different diameters
after solution and aging treatment: (a) 10 mm; (b) d20 mm 10mm 20 mm “
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Table 1 Mechanical properties of TC4 samples with

diameters of 10 mm and 20 mm after solution and aging

treatment
Diameter of TC4 v 1py  quMPa 59% /%
samples/mm
10 1200 1130 12 47.5
20 1120 1030 15 51
Ob 00.2 Js 4

1 10 mm TC4
20 mm

80 MPa 100 MPa

2.4
3 TC4 TEM 10mm 20mm TC4

Fig.3 TEM images of TC4 wires with diameters of 10 mm(a)
and 20 mm(b) after solution and aging treatment and selected

area electron diffraction patterns(c)
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