50 4% %551
2021 4 5H

BAEEEMBSIRE
RARE METAL MATERIALS AND ENGINEERING

Vol.50, No.5
May 2021

[E A B 30 # B S 5a il (R S EHA SRR I

§OR' kEF E R

, i, & S, ARE!

(1. BB T K% MERES TN, =M B 650093)
Q. mEE M ERAF, =m it 651209)

m =

A — il i 28 g TR U AR & @ W T O B, KPR @ BEL UM HEAT T I I AR B, T 90T I O I A T SR

By DR VR & RO O AL Y, Dy A MERE S IR i M RE RS R LA . SRR W] RIS 900 CTFRiE 930 C,
Wb A5l o ARAD p AR SN R 2, HR SRR SUES: L TR R 960 CIF, BOR P ARHD o AN B %

AR LU I BRI EIRIAA o M, JCAL N iy S5 R 49U A S 4141

W I A S T v, RO S RGE S 1

TRVE AR A TR o L A0 S S ot 2 S PR AR 89 n o B Y iy DR P BR 5 BB 900 "CIEI ¥ 30 min. 580 ‘CH 2%

3hjagEa itk ne s, SO ek REALLS .

FRIE . AR A A WG L8UEAR; SaErkag: R
XEHS: 1002-185X(2021)05-1775-06

REESES: TG146.23 XERFRIRED: A

8]y

FE A PR PR U . N R 450 5 i FBU () A
T R UR T e 5 R L8 ik 4% [ A i H A, T
WEE IR TT R B TR e m kB e TR %,
U35 4 A RHE 5T AR i 3 200, Bk KA 4 DL
e PSS L 0 S PR e | TR K R L KRt
RSP 10, eyt TR rh AT 3z i s U,
HAr, W TR A& S A ERE M. Prih<
JEE A 2 . RIPEAS A« RS i 5 ) L i [ B
T 38 Ji UL B ] 5 g e o ] W s 119 St 0 7 T R
FH - TP 2 6 S5 AR 1 2R e iR i el ek 421

e R PR G 4 ISR AE 800 MPa L . Jawed
SRS T N [A B2 Ti-26Nb-xZr-yMn 2k& Gk fg, &
I Ti-26Nb-4Zr-5Mn H A {8 5 (1 vk - Cheng %51
JF K B Ti-24Nb-4Zr-7.9Sn 4Kk & 4, 5 i Mk &4l gk A
Ti-6Al-4V &AL, 8 & RIS v b 35 R I S 4
f) R 6l Pk . Ossowska 26 PTWF 9T 7 K [ 4 48 F
Til3Nb13Zr KA 4 MG P e o [ I 5 b B —
T bt 4 S AT RMBOW 45 K R ) 25 P RE I T 28, W RA 7 4%
R4 (R B o A [ RN S AL B, AR AR kL
PRECHT HHAE BEAR AL L, T i B 4218 8l i Be i T2 2 U1
DIk X, 8804 #E sh L T, A B A S Bk B 1
Yang 2SR [ I AL FE LS T Ti-6A1-4V 2k 4
AL R e, 2N B LSRR S N 412,

Fs HEA: 2020-06-28

5 et P S ARG, BELBOASE S 1 o, T g el 2 1
Li ZUIHE50 T FEWRERT Ti-6Cr-5Mo-5V-4Al £k&4
YEFIMERERIEN, RIVZ A GAE a/p [l 4k f2
JERIRI A o FHRTLASE I B BAR IR M, FRAERT 2
AR AHIR A o KK 7E B IEE LS B Sk
TR, ARSI, AEI 280 A b 23 T R
FLH A AAE) o A, LSRRI AE (5 AL, TRk
S USIET TC16 BA G 4 W5 i 1R K R ALER A2 DA
SR SRR P RE RS, R I K AL S ) a
M WER B AHRRCE o AHALEG, WK, H
T p—o 5 GRS . Wu ZEUMIFST T I RO
Ti-55531 G AL 5 ERER M, 880 CEI%E 1.5 hy
620 ‘C AL 10 h I, & Grwafi . 8 Je 1 R b 24 ) 4 ik 3
BT, I RS EE  PURLERIE . IR W)
PE2> 5124 1100 MPa. 1178 MPa. 9%#1 62.8 MPa-m'?,

ARS8 DL — PO 28 v i K A 4 O 4
Baad 3 A HAEHR I (VAR) MMk, Hud. Hl
N FAELAF B0 ER G S LA AT [ 1 I R0 Ak
5T [ IS 30 T KR B B AL 2L g 24 R ol
RE T 52 M LA

1 % I

S A 4 44 SUIAY A Ti-6.0A1-3.0Zr-0.5Sn-1.0Mo-

HEEWH: mmA R IR (202002AB080001-3); [ 5 T i A vi-R1 5 H (2016 YFB0301202)
TEZRIT: M %, B, 1981 4, L, B, BB T RAMERRES TRYBE, =M B 650093, Hig: 0871-65136755, E-mail:

kmxh@kust.edu.cn



* 1776 ¢

G AR

50 4%

1.5Nb-1.0V (LL R f&i#% Ti603), R 3 IREA HFEH
I MR 2 Tie03 BK& & 455E, ARG R IKEEAT s -
BUIN L, 5 Ja AEL SRR, K F A 2 43 12 S R &
SRR E A R 1 iR AL T2 BG4
TR # A 960 °C i3k 60 min J& SR F W9 %R 7T 36 4 Lk
AT KIEL, IR N E N 68.2%;: 2R 5, Ml in#4 %2 950 C
PRI 30 min, B He ) 5 BEAT TOKIEL, RN EN
57.1%: B¢ — KELHIRM P n e 940 °C IR
20 min, HEAT = KELH], mAEEEE 8 mm, KX
N 46.7%, ELRAM I AELIE LA 820 'C, —K#EL
SR ERM AR E R e, WHIEL Tie03 G4
BOAA AT [ B I R A B, ARSI EG T2 2 FioR.

FIH &I HLE Tie03 k& A81E k10
mmx10 mmx8 mm ¥ & AHRFE, K 4CH B I ML
oG, SRJ5 Fl AR L HF:HNO;:H,0 =1:2:7 K Kroll i
FBEAT JE b, K Nikon ECLIPSE MA200 44 i 34
MU Tie03 K& e SHA . /£ PANayltical
Empyrean X ST 0% LR Cu 8 Ko 58 S AT
Ti603 WM YA/ H, HIEZEN 10°/min. FH
SHT4605 AL 42 il F v A7) e 7 BB H LI Ti603 A
M bR, WURE RS W 1 s, o
4 10 mm/min, ] ZEISS EVO18 $14 Hi 8% 73 B i A
MBS . K Leco AMH43 B4 [ 2y 8 (R 3 130 &
Ti603 HAF 4 (A, & far 200 g, FRIKET] 10s,
AMRFEMR 5 KHFHCPIIME . R = bl ik & riAL 2
R HEAT Ti603 M sl AL B AL ih 2k, Bh A &R

F 1 HEL Ti603 IR B F RS
Table 1 Chemical composition of hot rolled Ti603 sheet (/%)

Ti Al Zr Sn Mo Nb \Y% C o

Bal. 593 299 058 091 134 0.87 0.017 0.084
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Table 2 Heat treatment process of Ti603 titanium alloy

Process No. Heat treatment
1 900 C/30 min, WC; 580 ‘C/3 h, AC
2 930 C/30 min, WC; 580 'C/3 h, AC
3 960 C/30 min, WC; 580 'C/3 h, AC
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Fig.2 Microstructures of Ti603 titanium alloy sheets solution aged at different solution temperatures for 30 min
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Fig.3 Microstructure evolution of Ti603 titanium alloy sheets
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Fig.6 Fracture morphologies of Ti603 titanium alloy sheets solution aged at different temperatures: (a) 900 C, (b) 930 C, and (c) 960 ‘C
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Effect of Solution Aging Treatment on Microstructure and Properties of New High
Strength Corrosion Resistant Titanium Alloy

Xiao Han', Zhang Hongyu', Tan Cong'?, Huang Haiguang'?, Yu Kun?, Zhou Rongfeng'
(1. Faculty of Materials Science and Engineering, Kunming University of Science and Technology, Kunming 650093, China)
(2. Yunnan Titanium Industry Co., Ltd, Chuxiong 651209, China)

Abstract: A new high-strength corrosion-resistant titanium alloy was taken as the research object, and its titanium alloy hot-rolled sheet
was subjected to different solution aging heat treatments. The effects of solution aging processes on the microstructure, texture, mechanical
properties and corrosion resistance of titanium alloy sheets were studied. The results show that when the solution temperature increases
from 900 °C to 930 °C, the equiaxed a-phase and p-transformed structures are significantly increased, and they are all equiaxed
morphologies. When the solution temperature increases to 960 °C, the equiaxed a-phase and f-transformed structures decrease, and a large
number of needle-like secondary a-phases appear, and the structure changes from the equiaxed structure to the dual-state structure. With
the increase of solution temperature, the strength and hardness of the sheet increase, and the plasticity gradually decreases, while the
corrosion current density and corrosion rate show a trend of decreasing first and then increasing. After the Ti603 titanium alloy sheet is
treated at 900 °C for 30 min and aging at 580 °C for 3 h, it has the best comprehensive mechanical properties and good corrosion resistance.
Key words: corrosion-resistant titanium alloy; solution aging treatment; microstructure evolution; mechanical properties; corrosion resistance
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