Faet  FE12H
2017 4¢ 12 A

mEERMISTIE
RARE METAL MATERIALS AND ENGINEERING

\Vol.46, No.12
December 2017

Eliw AL TEXT Tie0 & &40 R K RHR 4 RERY 2

B, P

g, &/, KRE , §HX

(PE B8 MR R B A R A 7], BR7S PE% 710018)

B 2. WX 600 CH Ti60 wmif Bk & e A R L B b B, SRS 2 o' T ata’ 2 T 5 IRIRALZL, XTEE 1 2 A2
FRAE R Z L. 300 A1 600 CFAHLMPERE, T THIE o MHXTF2APEREMISE AR . SR RUIVE KSR B A2 i
BN o GRAEMH, ataBERE L 10%H1E o M, HIE o FHIFELE SRS RIKE TR o E M BRI T, s 3k
LA A sm A . o oo A RS ROR, BN RAIE o MREW AN p SRR, 890 & 5 AR
PRTS ROy e, st w8k, BERRET &, WA o XA SRR D .

KRR T o SAES: BEEL; DR WA oMl RfhiERE

FEEDES: TG146.2°3 THERFRIRED: A

XE4S: 1002-185X(2017)12-3967-05

Ti60 tk& & R IE B E L H T = K shHLES
MUIIIE o BY4RA 4, 7T LAR TliE IR AL s Se
S DL SRR A A S G T AT, REREAE 600 C K
WFaE IR, O THRTE Tie0 tk& &miRig A . g%
55 1 R DL R AR e M, AR AR — R A0 [ B R Ak
ARG AR R AL URT S 2k e 0L, Bk 4 i i ] v v
KHME LS SR FE AR T, AR AR R AT RIRR %, 7R B
SEAR T AN TR BRI KE o FESE B R AL, i
RN A S AP AR pATEE KOS R R AT
IRARHEAS, AR I B g W AR /), 3 Bh A A
RGO B ok, Tie0 %L o & &4 HEE o
SEREMEARATH, Uk, R AE D AR SR A R R
(K120 /N 35 SR (K VR A o M S BRI 2005 Ak 2 2 1

Lin 5 ANARHE 7R BB AT R IR & & i
b AL Sn. Fe Fil Cr 50 3= A T T BO/S 77 45K 1) o/ AH
M Zrv Nb. W. Mo Ml V ZE 0 RN FF K o,
I Ti60 &M B #AR IR B UL v Ml = s i f vh 5 %
% a AP, Bk A e foaBEAR T A Burgers K&
(0001)a'//(110)4+ [1120]a//[111]4, BEAR 211 N{334}p,
1E o' D A Py 3t 2 LR 4 L SRS S5 B RS o
o [RApRBsA B A s AE R, {2 Matsumoto 58 A 7E
WAL Ti-V LA K Ti-V-Sn &8 R0 KDL, BV &
G E MK AL R AFEERED o B KA, XFh o' [k
HAEA RIFHIAFLARTER T, 2B L1 o' 5 Kk
WM BRE, TR LT 60 nm K /N IE 25 1S 8, o/ T iR
WHL TS S5 B voE TN ROd R IRAE o HHI

YisHHEA: 2016-12-20
EeWmB: ExREFEHEAELD (2013DFR50090)

TEAZ K R, 3 T 5 0 B 25k A 2 SR 0200 i
Matsumoto &5 N it — 2B 5T T TiBAIAV & &1 o 5 KK
HAVRRE K 15V RE, RIVE SHLAH EH D5 o
FHIS A AR T B8 F1 7T IA 5] 43.3%, HEMHETH T Ti6AI4V &
S INTAEREDS, T Ti60 &5 o &4, 4B,
e LK EAS B AH R BA 42 I AU B, DR e 4 A L A6 3
SEAL AL, SR T I [ A T BT DASRAS IR 1 D KAk
R, —J7TH ] DU SO R T A S s A,
57 THI 0. B8 A1 B 5 A 4 P B A8 A R B 24 S B
B &N L R AE P RE R HE T

AHEFTE XS Tie0 Eh& w0l #EAT T,+10 C
(1060 C)F1 T4-10 ‘C(1040 “C)PH ¥ Kb B, %
ARG AR BRI 2 M5 RIRA L, B S 7E =0
300 ‘CLLK 600 ‘C 3 Mkt X 2 FlZH 2Lk 47 hufif
PEBEMN AR o 75 20 AT 5 IR 2 SRR A 5 o B S R 0
Eefith b, TR T WA o AR IR A 2H 2398 M () 5
H, ONEETHE S ARk B8 7T R AL B

]

1 ;X I

SLAG FH Ti60 Bk A & 1 2E R R 1 TR o K
P G AR RL  AT BR A FAE A @300
mm LA AL

R 3 YR A EFE I B 1 4 S AT T IR
W, BHISTE a+p AR DX SO, d AR5 35 SO AER (0 4
HAL, WE 1R, ZAHLSENBSHLN. R
G AR NS Ti60 Bk & 410 p #5783 B 1050 C

fEZ®EN: Do, 5, 1980 4E4, L, =& TR, VB SMERER M ARAR, PG Pi% 710018, Hi%: 029-86538751,

E-mail: dakr_sfg@126.com



+ 3968 - A S EMRS TR

46 3%

F1 KA Tie0 EEHIE XLFERS
Table 1 Chemical composition of Ti60 alloy (w/%)

Ti Al Sn  Zr Nb Ta Si Cc

Balance 6 4 4 0.7 15 04 0.06

1 Ti60 &4 @300 mm HUAR AT H A 4L 41
Fig.1 Microstructure of the @300 mm forged bar of Ti60 alloy
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Fig.2 Schematics of sampling method (a) and solution

treatments followed by quenching (b)
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Fig.3 Microstructures of the Ti60 alloy after solution treatment
and quenching: (a) 1060 ‘C and (b) 1040 C
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Table 2 Mechanical properties of Ti60 alloy with solution treated and quenched microstructures
Solution temperature/ ‘C Tensile temperature/ 'C op/MPa o0.2/MPa ol% Y% ovloo.2
Room temperature 1085 918 8.5 15 1.18
(RT) 1061 909 8 23 1.16
835 645 115 355 1.29
1060 300 850 650 12 32 131
600 740 525 16 54.5 1.41
745 550 14 44 1.35
RT 1034 872 14 34 1.19
1037 884 115 32 1.17
770 595 16.5 35 1.29
1040 300 770 595 145 41 1.29
600 655 475 155 46.5 1.38
685 480 175 45 1.43
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Fig.4 Mechanical properties of Ti60 alloy with solution treated microstructures: (a) tensile strength, (b) yield strength, (c) elongation,

and (d) reduction of area
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Fig.5 Engineering stress and strain curves of Ti60 alloy with solution treated microstructures: (a) o' and (b) a+a'
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Fig.6 Fracture morphologies of Ti60 alloy with solution treated microstructures at different temperatures: (a) «' at room temperature,

(b) a+a' at room temperature, (c) ' at 300 €, (d) a+a' at 300 €, (e) «' at 600 <€, and (f) a+a' at 600 €
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Influence of Solution Treatment on the Microstructure and Mechanical Property of
Ti60 Alloy

Luo Wenzhong, Sun Feng, Zhao Xiaohua, Zhang Xiaoyuan, Lei Jinwen
(Western Superconducting Technologies Co. Ltd, Xi’an 710018, China)

Abstract: Both of the o' and a+a’ martensite microstructures of Ti60 alloy as high temperature titanium alloy used up to 600 <C were
obtained by solution treatments at different temperatures. The morphologies of the two microstructures were compared as well as the
tensile properties at room temperature, 300 <C and 600 <C. The results indicate that all the g phase transforms to «’' phase during
quenching, and only about 10% primary « phase retains in the a+o’ microstructure. The little decrease of strength and great increase of
ductility can be attributed to the partial solution of primary « phase. The size of dimple observed on the fracture of specimens with a+a’
microstructure at room temperature is larger than that with «' microstructure. Because the retained primary « phase dedicates to the
refinement of # grains, leading to the disturbance of expansion of cracks by increasing the length of grain boundaries. The influence of the
primary o phase on the tensile properties decreases with the increasing of the tensile temperature.

Key words: near « titanium alloy; solution treatment; martensite; primary o phase; tensile property
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