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Effect of Heat Treatment on Microstructure and Mechanical Properties of

Cold Rolled Ti90 Alloy Tube
Li Silan, Jia Weiju, Li Qian, Mao Chengliang, Wang Ke, Zhang Siyuan, Zhou Wei
(Northwest Institute for Nonferrous Metal Research, Xi’an 710016, China)

Abstract: LDO60 three-roller cold rolling mill was used to prepare the following products: $50 mm X6 mm X L and
$67 mm x 10 mm x L Ti90 alloy tubes. The effect of annealing temperature on microstructure and mechanical properties
of the tube was studied. The results show that the microstructure of the cold rolled Ti90 alloy tube is arranged by
twisting a cluster, and after annealing at 750 °C , a basketweave microstructure with uniform « cluster is formed, and
after annealing at 930 °C , a duplex microstructure is formed. The annealing temperature has a greater impact on the
structure of the tube, and the rolling deformation only has a certain impact on the grain size of the tube. With the
increase of annealing temperature, the tensile strength at room temperature and the impact toughness at —10 °C of Ti90
alloy tube decrease first and then increase, and the elongation does not change significantly, the comprehensive
properties are the best after annealing at 930 °C.
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Table 1 Heat treatment processes of Ti90 alloy tube

No. Heat treatment process
1" 700 C/1 h/AC
2% 750 C/1 h/AC
3* 880 C/1 h/AC
47 930 C/1 h/AC
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Fig. 1  Microstructures of cold rolled Ti90 alloy tubes: (a) ¢50 mm; (b) $p67 mm
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Fig. 2 Microstructures of Ti90 alloy tubes with ¢SO0 mm after annealing at different temperatures :
(a) 700 C; (b) 750 °C; (c) 880 C; (d) 930 C

B3 $67 mm Ti90 &4+ 2 R Flig 1R K G o) B4R
Fig. 3 Microstructures of Ti90 alloy tubes with ¢p67 mm after annealing at different temperatures
(a) 700 C; (b) 750 °C; (c) 880 C; (d) 930 C

XL 2d FiE 3d AT LLAE PR, 650 mm AT B
AL $67 mm A R AN, X HE M ATEL
A B VMG, BEA IR ORI R, Tioo &
SEMBMALR R, N SREEAEN

MESHL, H 2 Ml o H 8V a3 — 2,
WO A ROV 20 252 A4k BILRL FE 1 52 il G 4L 1 2 TE
AR, WM B RN S RN 32 L A2 T
R HEAR IELRE A BE R



BTk #
20 Titanium Industry Progress 39 &

2.2 h=tksg

[l 4 h TiO0 & 48 b 2 A a1 B2 1R K Y %8 il
PIARTERE. MK 4 W LIRS, 2 FhAAR A 095 B2
FIIBE R 1R Kl BE T e i 2 A 2R A AR —
B, RIGTRiss B SRS T, e kR B S R AR
BTRE (K 4a) , Wrinleds 5Tt , B3I 2
AL 4b) o 650 mm A4 HI 67 mm 45411 % I
PURLREHIE 750 CIB KR fik, 78 930 CiB K7
i, 4k 970, 990 MPa,

a
1000 —0— —0—¢$ 50 mm L
—&— —e— (67 mm

950 |

900

R,.R,./MPa

850F R,.

750 1 1 1 1 L 1
700 750 800 850 900 95(

Temperature/C

70 &

—— —o—¢ 50 mm

60

—&— ——¢ (67 mm
r VA
50 F
40

30 F

A, ZI1%

a = AL

——8——0 A

1 1 1 1 1 1 I 1 1
700 750 300 850 900 950
Temperature/C

10

B4 TiO0 &4 F M 2R A5 Ap b Ak MR K L ) AL &
Fig. 4 Curves of room temperature tensile properties
vs. annealing temperatures of Ti90 alloy tubes:

(a) tensile strength; (b) tensile plasticity
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Fig. 5 Curves of impact properties at — 10 °C vs. annealing

temperatures of Ti90 alloy tubes
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Fig. 6  Fracture morphologies of ¢S50 mm tubes after annealing at
different temperatures: (a,b) 700 C; (c, d) 750 C;
(e, f) 880 °C; (g, h) 930 C
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