EREE I A
2009 4 1H

WHEEREMBSIE
RARE METAL MATERIALS AND ENGINEERING

Vol.38, No.l
January 2009

Til4 EEFEET

R &R ST IRIT1T A

F/Zj:\ﬂ‘(#'% 17 %ﬁgéé 17 ﬂﬂ‘(}iz’ /?HT’T}:];] 17 i :{é" !
(1. PH22A00 K% 4 Jm A4 Rk om 3 6 5K B ni S0 %, BRVE 7522 710049)
Q. vHib A BIE, By i 710016)

OE: DU A & Tild(a+TiCu) W4, WT5ET A &fE 1 B TR S RMITIT A . 45 REY], Til4 [
BATGALAF Cu JURALH IS, 1o JJG B TiCu AR AT & 2 i SRl el B2 55 2 [ 25 2 T il R A BOR A DR 4 5
/N
v

[, St T Ti,Cu ML AT KRBy 228, I AR OB KRB HEAT T %%

KEIF: Tild &4 FREERE; @A mT
FEESES: TG146.2 Xk FRIRAD: A

TEHS: 1002-185X(2009)01-0042-04

it AL TR L 1 9 P A 0 S A ) ) 2 1
AU 2 (e T A2 R R TR P A R KA
BRI RIS, — % T/T,>0.5, B mEi). &
WP HEAR TG, LT A 0 S AR BB i B A
AR A A AR H P E M, R R T
hy 35 8 (R AR AR A 5 AT G IR 45 ol i sl ok i
PR B AR, S A 12 Bl B AR 5 1 LA
VERT, WA IIAFAE AT AS ZERL, JRAE B Ak P A2 N
b, (HAE SRR ZEALE B IO e Sk,
PR SR AN ) R v e g i, AT 5 S SIS
A= N W VA= R ) Ll B ¢ o o 1 P o B U
i, T RARAEAE, A A SRS S g Rk, 2k
[ A5 AR T A6 AF T (¥ iy SRR IE S 2, IR AR E o
ORI E - T R NN oLl o o oY A AL B U §
X HA B SR A ERIPR 1 AL Mg & &7 AR E
A5, 2R W AE A S I A R A SR R R,
Rl T 5 274 3t B e 35 58 R0 T A 1) TS ARS8 IR e,
WL T AN E R Tild &4 A mpT e, BEssE
Ti A& EEN THARMILMTT. Til4 5480 H
Ti,Cu A, #54E 990, 1000 Cz b2k 2 010,

1 KWAHE

B AP R A B Tild G410 25 kg H5E, 240
FWBIE R 40 mm BHM G, FPRESBRIES 625
mm, HHEEE: 950, 1000, 1050 C, iXFEAMIKA
H, DR AR B A 4. 4 A 2 B (Optical
Microscope, OM) Al 1 #§ H ¥ & 7 8% (Scanning

s HEA: 2008-01-10

Electronic Microscope, SEM), M %54 4 i STl M 2H 21
g .

2 HRREVTE

2.1 CUTEERANYH

x]SR R0 2 [ &S AR T (1050 °C) IR i At
AWM Cu SR T, HERWE 1 PR,
AL, g R ER Cu SRR AV E R T RN, 3
WALE 2 [ 28 B A JI i ek Cu e RAET
Wb, A7 KEE Cu.

AFARTEEE T, &G4 Cu LRI MHAF A
ATEERAEE 1 FioR. L, Cu 9 R BHAR R 16 A2
A I AN TR R B 1 2 5 R0 AR S5 2 & Y Cu
SEADT R, W Til4 & & aEBoGE D CamE
T ZE LG, TR 1) it 28 I 5 ] 428 e 1) i 28 B0 A% -
TP T B 2P [ A8 I A G 1 o A e 2R R B O S v
TR, SRS RET Cu ERBAY
TRE U AR, %A O R g

C = kCO(l—cf)k’1
e C b 4h G REIBE (9 R4 TR S Co s il
TCHMC LB & A C4 il R 5 K N T
WICHATRE AT WL, W g5 2R R B R /N R 0 4y
MR ks 4 k<t B, RIKHIEMWHT, W2 k>1 B0
RN AT 2R 1 AT, Cu (4 A 5 AR R i 3 3
PR OR AR G, Bl R I TH R Cu 78 A
R UEOIAE SE B AR R R AL T A R B k
ARFEE, Tild MmN EWT, RS KGT

FEETHH : FRFERFIT AT IS & I35 H (2005CCA06400)F11E X 863 il H (2002AA336040)
YEH I BRACE, Y5, 1981 44, 1o, PHasill ke 4 @ bRl ai i [ X S S0 =5, BV 742 710049, HiiE: 029-82664764, E-mail:

chenyongnan@stu.xjtu.edu.cn



5513

MoK Tild & 1 IR TB 1 8 S AT AT A <43

WOAH AT AR AT I v B3GR, AE 1 & Bk, 45 dib Y
5 170 1E A AT 7 190 8% 315 SO A AT 2R I A & IR I AR AT
Cu 7 & 10 D A7 52 386 s >4 38 B 3 31— 52 I (1050 °C)
CL & 2L e AR R A3 508 n, Cu (1943 A R 508 n, A
FFIEARAT A, BRI T & Cu agd 2%

Grain boimdary
10 pm

i e
%

90

7

(=)

50F
30+
L Cu
10L " nf'k

Hraflanh W\.J'Uhuu'.\ﬁf W A AT B e
0 5 10

Intensity/cps

Distance/um

K1 A TR&H
Fig.1 Line scanning electronic microstructure of intergrain and

grain boundary
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Table 1 Content of Cu of Til4 alloy in grain boundaries and
grain (w/%)

Grain boundaries Inside-

1 2 3
Conventional 950 22.41 26.18 22.76 21.38 23.18 14.50
Semi-solid 1000 33.18 30.71 30.4 31.07 31.34 9.63
Semi-solid 1050 35.17 38.23 37.34 37.02 36.94 9.45

Contents of Cu )
4 Average grains

Notice: 1, 2, 3, 4 are random points on grain boundary

respectively
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Fig.2 OM images of the microstructure of trigonal GB:
(a) 950 C, (b) 1000 C, and (c) 1050 C
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Fig.3 The microstructure of precipitates in GB
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Fig.4 Secondary precipitated Ti»Cu in the interface of a-Ti and
TizCu
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Fig.5 TiyCu precipitated in grain boundary(GB): (a) nucleate in GB, (b) precipitates growing, and (c) GB conarsen
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Grain Boundary Segregation Behavior of Til4 Alloy after Semi-Solid State
Deformation

Chen Yongnan', Wei Jianfeng', Zhao Yongqing®, Qu Kepeng', Wang Hui'

(1. State Key Laboratory of Mechanical Behavior of Materials, Xi’an Jiaotong University, Xi’an 710049, China)

(2. Northwest Institute for Nonferrous Metal Research, Xi’an 710016, China)

Abstract: The grain boundary segregation behavior of Til4, a new typical a+Ti,Cu alloy, was investigated after semi-solid forging at

different temperatures. The results reveal that Cu is segregated in grain boundary during semi-solid deformation and precipitated as Ti,Cu

phase during the solidification. Temperature has effects on the microstructures of precipitates. A nucleation and precipitation model of

Ti,Cu was raised to express the processing of nucleation and precipitation, which can be explained by a nonclassical nucleation and growth

theory.
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