EWVECI W Ei HBEERMRISEIRE \ol.44, No.4
2015 4 4H RARE METAL MATERIALS AND ENGINEERING April 2015

Ti-1300 € BA K KITA

FHRAZY BKkKR?, BIKR', Wa5°, & W2
(1. FEAE TR BEEARERE ST E, B 7% 710072)
(2. |IMKZ, M 5LBH 550025)
(3. WHdbA A& B 5ibt, BEPE 7§% 710016)

T E: W Ti-1300 & 4 £ B A BT R R KORAT NIEAT R AL . R RY . HERIREACT B R ARIR R,
RIGIRN) o AL SR RGNS LT B R ARIR B s Ab FR I, fhar B 36 38 B T o T RO K. ok KBl R
7E 840~950 °CEVEALIRMS, B Sk mIK RMETTH D=1.13X 10" exp(-2.1 X 104T)Hiik, H & FiT# 1% WS B
Q=350 kJ/mol. [ iE ) 4 840, 870 1900 CHY, i K i Ho bl [ 75 & JE T s=rm 6 n, 437928 0.31. 0.55. 0.56.

XHBEIA: Ti-1300 A ARRCKORIREG RRST
PENESES: TG146.2°3 SCERFRIRED: A

NEHS: 1002-185X(2015)04-0908-04

WHE B EkG 4Bl ik k35 AT LA 1400
MPa DA EFSRSE, OBk ESZ B AT SGE M E .
R a1 MBS B (kL RS HIITE S
o R AR HO HEBVIMBCR . Hp iR R
SHER A 4 1) 0 25 1 BB AT AR DK (R 520, AR 5 4k B 4 119
IAPE ARG AR R GG o FII, SRR S IR R 4 AR TE O
X BHE KE o HFITET AERA BRI
mit4, Ti-1300 A 42 P AL AT (0 4 B 7t Bl 42 R T &
sk E L g ARG 4, A MEREIL T Til023 4k &
&P, Ti-1300 A&k UK, EEBSMERTA.
AL FE T 20 R B B EAT TR AT, B I R
Tk AN ) R in e A R R KO B L. A T
Ti-1300 A 4 28 3o [B] 7 IF R4k R SRAS R 4F (1) 4 23R 1
fE, NI FT Ti-1300 A 47 VA A B A5 b i dkr
KKAT N Bk, A %EX Ti-1300 A 4 7E FEE i b
B ERLI K RAT AT 9T, X Ti-1300 & 411
MR B E L.

1 X @

LGRS AE R e B AT A B A H AR I =
MBI Ti-1300 &5, LIT. Bug. e
3| @12 mm B, S HENAT & 1 p AR LDy 830
+5 Co RHLUIRIT7 5 MM EUJBOARE, BT
FHHBHYH, 27 760, 790, 820. 840. 870.
900. 950 C4p Al LRid AN [FIS 18], A7k o SR 5 i Bk

It HEA: 2014-04-16

SR, S FEETEN . Mok, KA
V(HF):V(HNO3):V(H,0)=1:2:5 Fit bWk AT i, 7
Leica DMI5000M <gxAH St i 8 b 3R A7 0 42 73 7 S i 41
g1, JFi@id Image-pro-plus 6.0 44t it 40 A H~F 35 i
KB A% Do

2 HERE5SH

2.1 EAQSEREMALNTL

M Ti-1300 & @ #p FHCT B 23 75 760
790. 840, 870, 900 °C43Jjlf&ik 60 min J57K#%4, A5
e MR . B 14 Ti-1300 & 4R FEE A AR T
[E¥ 60 min J5 ML . HEATH, A4 B Ak
JRUSF I [ 3 o 2 R 2 i 2 3 K B . S [ IR R
760 F1790 CHY, WA LR A A o AHFNEEHl B AR ZHL AR,
WIHE o FEIEIH A A TESE Sl B AH 9 SR N AR R L
5 760 CHRIAEAFALIL, 790 CREAME)E, £ p -t
PRATR T B RE K ARREREIR T o AHEE WD, B
S SR RLR SN T 5.1 pm, BRI R ~F K KA R 1
% (Kl 1a, 1b). [FEFEE R T 830 C, HEAHH o
ARV, 13RS B AR [ IR 840 C
i, PSR RSN 63 ums AR N 870 CHY,
S8 dRoRE RS S 110 pm - [V IELE R 900 °C, P
R RSF R IE 169 pm, @ik ]S40 3K 7 47 159 um,
ATLLE B ki KA N (K 1c, 1d, 1le). i
SURHIL T “ KRz kL B, H B kR

HEEWA: Bis E AR RG] S5 (2012KTCG04-04); B:7548 = S RH O3 A\ H (2012KCT-23)
TEZ®IN: W, B, 1982 454, f/E, PRI, PhAb Tk K22t AR B 5 Aseie s, Bk V5% 710072, E-mail: mm.mpwan@gzu.

edu.cn



%5 4 1

JIUIEEEE . Ti-1300 & &Mk RIT + 909 -

BT .

B RO ST A L AR, R I T il i
R, ERBUMAGEEE . PRI 5 T WU A
DR R B VAR REAR T B AR IR R AR,
DARBIIYIE o MATHLAERS b, FHAS T p SRS
WIER, KK T SRR K. & e oAk
S I FEAS B8 7 R T 23 BOBURL (19 RS BLUR
SRR AR R R AR RO A S8R B A AR R R
JIA AT R AR ARER

F.. = 37 1)
2r

X, r AR, gy NI S SRS, f O RN
B EE AR BT o5 AR o . SR (D) BT, BEHE
[ BE 3G, fE TR, BISE A o M & S=BRN,
Fmax SR/, RIS ARG SR R B 19800, B kL
KRB K. FNEEITRE o HRY EURELTE B
AR BRBUNMAE g A kK KA g2 g,
[ 25 U T B e AR R P S L B R T BT R UK,
FIT LA B iR R BRI

2.2 BRKXHHE

221 BREKXFIAE

R e

i R TR R B )y 7 2 FTH R FRAIK . 7E SR IERE I
BTN, @AAWOER HIZEE ok, 58 R kLK K
AR Baeh g IR RS g R R
TR R TE M, B — N EOE . ¥ 8ds S RN
BRI EG S, RE SR B0, (R E
5] — 52 i, AT LA Arrhenius 28 30OR 5 34 [ 74 35 B X &
AR sgm, HAFH:

D? = Aexp(—Q/RT) (2)
W (2) PIAEC IR, A5,
InDlen A—lg ®)
2 2 RT
A, A CHEE R R B SR 8] R A
1) 5

£ 840~950 ‘C, fRikk 60 min [ &R E AR D
250 (3) AT BIH S A, HRAT B A I B 5~ 3 doki R
S D AR & 2

D =1.13x10" exp(~2.1x10* /T) (4)

I ¢ TR
SR (M Oy, 0«
Y=g, A

1 AN[R] [ ¥ P AR B 1 4 A 4L 41
Fig.1 Optical microstructures of Ti-1300 alloy after solution treatment at different solution temperatures: (a) 760 ‘C, 60 min; (b) 790 C,
60 min; (c) 840 °C, 60 min; (d) 870 “C, 60 min; (e) 900 C, 60 min
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Fig.2 Arrhenius-type relation between the Beta grain size (In D)

of Ti-1300 alloy and the solution temperature (1/T)
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Fig.3 Optical microstructures of Ti-1300 alloy after solution treatment at different solution temperatures for different holding time:
(a) 840 °C, 20 min; (b) 840 °C, 40 min; (c) 840 “C, 60 min; (d) 840 C, 80 min; (e) 840 C, 100 min; (f) 870 C, 20 min; (g)
870 °C, 40 min; (h) 870 °C, 60 min; (i) 870 C, 80 min; (j) 870 °C, 100 min; (k) 900 °C, 20 min; (I) 900 °C, 40 min; (m) 900 C,
60 min; (n) 900 °C, 80 min; (0) 900 C, 100 min
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Fig.4 Variation of grain size vs time of Ti-1300 alloy at different

solution temperatures
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Table 1 Grain growth exponent at different solution

temperatures
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Fig.5 Curves of InD vs Int of Ti-1300 alloy at different solution
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Grain Growth Behavior of Ti-1300 Alloy

Wan Mingpan®?, Zhao Yongging® , Zeng Weidong', Bian Hongyan?, Cai Gang?
(1. State Key Laboratory of Solidification Processing, Northwest Polytechnical University, Xi’an 710072, China)
(2. Guizhou University, Guiyang 550025, China)
(3. Northwest Institute for Nonferrous Metal Research, Xi’an 710016, China)

Abstract: Grain growth behavior and its kinetics during the solution treatment process of Ti-1300 alloy have been investigated. The results
show that the insoluble o leads to slight variation of grain size below the g transus temperature of Ti-1300 alloy, and the grain growth
become rapid above the g transus temperature of Ti-1300 alloy. The grain growth kinetics at temperatures from 840 to 950 <€ indicates that
the variation of average g grain size with solution temperature in Ti-1300 alloy obeys the following relationship:
D=1.13x10"exp(-2.1x10%/T). The activation energy value for grain growth in Ti-1300 alloy is 350 kJ/mol. It means that the grain growth
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mechanism is a self-diffusion-controlling process. When solution treated at 840, 870 and 900 <€, the grain growth exponents (7) are 0.31,
0.55 and 0.56, respectively. The values of # increase with the raise of solution temperature.
Key words: Ti-1300 alloy; grain growth exponents; grain size
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