%49 % 55 4 30
2020 4 4 A

BAEEEMBSIE
RARE METAL MATERIALS AND ENGINEERING

Vol.49, No.4
April 2020

Ti-55531 AR SKETERIRFIF IR a 1<
RERT

i ', A, AR# w

#LOR A&

(1. MEt TN R2, JE9% #al 211800)
2. TRRE BMARGEEZKESLKE, WE K7 410083)

O RMIHRAEIEA SEM M5 1 K/min FHRE A HPH BN (B+EOIR o) Ti-55531 & &R HL0HAE, RIH
ZUEAR N FOIR o BT AR o D, HOR a B0 . JESL T THER AT R RAT AT B AR 0l 3 ) 27 05 FE AT BRIR AT
AR E R MBRES) Sy 205 B, BERLIX 2 FIBS « ARSI 02 AT N, IR 45 RS SR IR 45 R AT B AR Bl 2R
RITIR o KRR %2 Gibbs-Thomson 2. # W, Gibbs-Thomson %58 AT AR a SR UFR 8 P, A1 JIR o R0
FEAR TP B B R B0 o IR o S5 (19 38 KRR P 5O St i 3 Bk S LA P B0 (K 3l g 2, o 000 o 469 )55 el 4™ o
i, AR o ROV ZZ AP BN R TR o 7EARE N KR Y BUE R BARK g g R Ay BuEs, sl

[l 52 B g RO AL PR AR A

KA Ti-55531; KA/ 3N J1%; Gibbs-Thomson RN ; 7 H#J

FEESES: TG146.23 XHERARIRED: A

TEHE: 1002-185X(2020)04-1220-07

Ti-55531 J& — PRI B K& 4, % Xl
Ti-5A1-5Mo-5V-3Cr-1Zr, 22 VSMPO A ] 5k
MR AR ILFEGEI R, HA5HARIL g &AM
ALL ) G v i v 0 A o S B R RE - B)E  [A) DG P 1
L EOBEMEI R, SN FHIE A380 HLALKEE
AL BE B N,

KRG a RS WA SV IE R DIM OC . 21D B
BREam, o MR FE A, LEH. RS
TEANGEEMIFERE MR . o MBI BN
AR Cagione) FAR Catiamennae) 2 FITESL . AL5HEE 53 52
I ogione MAFARTEZE S LA agone I B 42 L
AV A R0 T TR R v R A, R R
PIMEBAET S T ameliae FE 5 18 44077 A2 B KRR BE 14 D
Pro NI = A B K2 SUBH 5 0, I e 28 38 I3 a0 e
P AR RRE RS 52, A4S I 22 o) I BEK B 820 7 Gliameliae
(K17 201 0 A agrone IO BT LI IE Y 40 15 ARG T
FLH Gltameliae B0 AT I T 500 5 $2 7 100, Oglobe P Oltameliae 1
4 0 w] LA S B 5 5 9 M AN ) M R DS o 3K Rl A T
Otglobe A1 Gttamettae A 35 B AN RS 985 argrone v 5 A RS
B, AR BRI, HlT
Qameltac & TESAAXS FRAK, BRIIEEREEAR:  dlamelae o

YgFs BER: 2019-04-15

B RAT U, BARSRIE &, AT agone 2 AR
BAK, WA TS agiobe B tiameitae 75513
IS E) A YR B KR/ RNAT S, A e A B4 o a2
T E I agiobe M tamertae SEIILT B & BHAFHILRE )
F ke

ARFFCR A FHRAIZ KR SEM A 454 169 5 00
I T AL AN frogione I Ti-55531 G <7t
T TR agione LA BE G AT otameniae 19K K/ AT
ST TR AR ROIRAT AR AR KT B B )
2 75 FERVERAR AT AR (0 2 K AN )y 2 D7 R, A4
X2 MBS a #HINEN 1447, BIRAIX 2 MOESE a 1)
) 9125 MU A K 6 4 e LD .

1 % I

G SR FH I R 4 R BRI BB AT BR A ) AR A
Ti-55531 BKG B, W2k 1 s, RAE
B THIEL S ARVE IS HE AR 1 Ty=825+5 C, A& 4140
55, Kb e B NG R T EE AR RS AR
N HEAT [ A F T WA LR, W 993 K. Al 2 h,
B G KA . B ER S AL B 1 BT AR B
H 20.86 vol%, TLA2HN 0.5~4 pm (1) S BROR SAHERAR 1

EETH: HFE ARBFESHETH (51801101); [HBTHEAET R (JCKY2018414C020)
EHRIN: BARSC, Lo, 1986 4E4E, L, mat T RZEM R RIS TR Be/ et & @M RE 5 Be, VIR Biat 211800, Hiifi: 025-

83587270, E-mail: fuwenchen@njtech.edu.cn



E XL

FRARSCAS: Ti-55531 JHRAAT T ERIRRTR o 4K Rl s 7%

* 1221 -
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Table 1 Chemical composition of received Ti-55531
alloy (/%)
Al Mo \ Cr Zr Fe Impurity Ti
520 492 496 299 1.08 0402 0.159 Bal.

aCagigpe) 3 A0 T B FAK 10 p 5>y Ti-8.32A1-3.07Mo-
5.66V-3.28Cr-0.57Zr (at%), gione K554 Ti-10.94Al-
0.41Mo-1.06V-0.56Cr-0.56Zr (at%).
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Fig.1 SEM (a) and HAADF (b) images of solution-treated Ti-55531 alloy; (c) composition profiles in the rectangular regions in Fig.1b
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Fig.2 Dilatometric and its derivative curves at 1 K/min during

continuous heating
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Fig.3 Microstructures of solution-treated Ti-55531 alloy heated to 679 K (a), 746 K (b), 841 K (c), 938 K (d), 1010 K (e), 1060 K (f),

and 1114 K (g) at 1 K/min and then quenched in water
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Thermo-kinetic Modeling for the Growth/Dissolution of a Globes and
Lamella in Ti-55531 Under Continuous Heating Condition

Chen Fuwen', Xu Guanglongl, Zhou Kechaoz, Chang Hui', Zhou Lian'
(1. Nanjing Tech University, Nanjing 211800, China)
(2. State Key Laboratory of Powder Metallurgy, Central South University, Changsha 410083, China)

Abstract: The microstructure evolution of Ti-55531 alloy with (f+global @) microstructure composition under heating condition of 1
K/min was observed by thermal expansion and SEM, and it was found that the microstructure evolution was a lamellae precipitating,
dissolution and a globes dissolution. The kinetics equations of the growth/dissolution of the lamellar precipitate and spherical precipitate
were established. The simulation results show that the growth and dissolution of lamellar a is affected by the Gibbs-Thomson effect, which
reduces the stability of a lamella tips, thus resulting in the dissolution of o lamella tips below the equilibrium temperature. The elongation
of the a lamella tips follows the kinetics controlled by the mixed mechanism of bulk diffusion and interfacial diffusion, while the lateral
thickening is controlled by bulk diffusion, and the bulk diffusion controls the dissolution of « lamella. The global o growth at low
temperature is controlled by the volume diffusion of stable elements with a lower diffusion rate, and the solubility at high temperature is
controlled by the volume diffusion of Al with a higher diffusion rate.

Key words: Ti-55531; kinetics of growth/dissolution; Gibbs-Thomson effect; diffusion
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