W47 % o511 30
2018 4F 11 A

BAEERMBSIRE
RARE METAL MATERIALS AND ENGINEERING

Vol.47, No.ll
November 2018

AALTE XTI p GRS JT TLAIND 5 €
B L2 F0 1% 5E RY 52 )

fTRBE 2, 4 AL,

gif& 2, ﬁ- ‘/‘}%' 12

, BuE4 HERL NEAEZ BEA!

(1. PHIE TR 2E BEFE AR R E AL, P 154 710072)
(2. TOHEEFM R R R B AR AR g s sl TRERE, B 7% 710018)

. LIS 2 TG ThAINDIE A 4 Ti-22A1-25Nb-1Mo-1V-1Zr-0.2Si (R 7405, %) WL, RHHEM R T8
s (SEMD. I B 7 BB (TEMD FJT AEIR S0 ML AT BUWF AT T AN [ 30 A0 36T B4 T, AINDEE A 4 41 40 )
SEVERERISEN . SRR LT AHOE AR AL W B atl . AHROMIAIIERB2AI M . B IR M T, &
G AR T, BBVERRAR . T RE A ISR B TR, A A R R 9 AR A T A R A A R
SIHTIN T, A B A R A A Th ) A oo/ ORI AR R o3 25, B [ LB TR T i, W0 o/ OREAR AR A B0 b, A 4THIR
O (I AL AR FI S5, R I 36 A oo X B2 AT 3L 55, B2 b K RSB VE PR AR o I A B L B i b (M AR &5, B I
WO B BRAR, & ST AR PN, AT AN A SR AL AE IS, it R S i B2AT R AR A B b, G

TP

XHEIR: ZIC TLAIND &8 & pBIE: HOAR; ¥

PESEHES: TG146.23 XHERFRIRAG: A

XEHS: 1002-185X(2018)11-3460-08

Bl L T (R AN e, o sh AL A4 11 2 i
TR =y, 30 D) 7 B R R, s IR e R
T S B G5 RF B . Ti, AIND FE A4 PR B A %5 15 /1
Pl AR R DU I I SR A B R B H 04 650~750
CAf F A T i i g AR RH Y, SR T, Ti AIND 364 4
fERA LR R I, AR AMEEYES, W)
KR E T i LR, FHR Lt
BT AT [l 2555 TLAIND 44 g g JF g 7 —
RYWFIC. 32 B I & 44 F BORIE & & 410
PIME. AERTIAM Ti,AINb JE&S4LiFs i, mET
LU R I ST A5 R S
1% T3 501 Mo fEARBRA SMERN&0 T AR
FHI AR . BFRIE AR A MK EDY, H Mo Al Si [A]
B R E N B ERBIN 1% Ze "] i3
Ti,AINb JE45 S G TERE, H Ze B INST & 4=
T AN A 3 TSR R I VAN AT DA A A
SR WL RIGUE AR AL ), RIS AT DL AR A i
B, BE SR LS R T 2 e s b
Ti, AINb 55 G M RE S W (A IR >, e se vl 7 8 2
% JG Ti-22A1-25Nb-1Mo-1V-1Zr-0.2Si(at% ) i) Ti,AINb

IF= HEA: 2017-11-09

e

bR T & et SRAHIEAIN T & 18w & S Pk
it skig ez —0 ARG A T, SR A I pifs v]
SRAG 28 Hh oM B D (AL, X FP 4L ZUR] b T8 i
TEARAT I A5 il 2 2R A S AR e i R B MR UC G . T AR
Ti, AINbIE A G AIN T 5 1H , ke fiss AR g
2LV T 9T T Ti-22A1-25Nb & 4 I 4 2RI PERE, B
UE T T pikGE 5 ] 3k 3t B2HO I = A 44, %414
BARRENE N, (AR FR A, WA
9555 VERE A AN FIREEE (4, JLA5 T00J) 2 1k R DL
BCAR T X412 .

PALFE T2 0] Ti, AINDIE 75 4 41 23R A 7] #F 2
HEEENS P R £ G THAINDIEE S 4, T
BRI RIAAL B 5 AL PEREMANTE2E . B T kG
G 1 EVERE S R AP UL, ARWF I BT 7 AN [A) $Akh 2
X T BB ) 22 JUTi, AINDIE £ 4 2 2RI P BE A S

s

1 £ I§

3 G AR QAR AR . B alien . gL L AR
PRI ERFE T A & 42 . F2Ti-22A1-25Nb-1Mo-1V-1Zr-

EETH: HxARREES (51601146); M LFHATE (2017M613234)

fEZE BN K, 9,
heysh1210@126.com

1982 44, fl4, WEHESMERERGHARAR, Bt i 710018, HiG: 029-86538751, E-mail:



%11 4]

TR RS AL XTI B 8B 122 TC Ti AIND S5 B2 VR RE Y 52

* 3461

0.2Si (JRT 4, %) 2 Uik, 7R a5 5
TSR3 UG ] 2% ORI Sy D440 mm ¥ [ A1 TR 855 -
K V) E 7 I AE THAINDIE & 48558 L D) E @5 mmx 1
mm i& £ B AT 2 o (DSC), B WK1, 44
Ti-22 Al-xNbAH B A1 ZE $455 # 45 R 7€ ap, +B2—B2 [ Al
HAREE 1060 Co Rk, HEFELE1080 C B2 HLAH
DX BEREAT 2 KRB, AR AT 1040 °C
AT 248 G E M EDTIOR ST B @15 mmx70 mm
(ARE LA X R B b B AT AN TR BT i Fab 3, B4R
AL PRI WKL,

0.2

987.7 C

0.1F

0.0t 1

Exo.

0.1F 10603 °C

Heat Flow/mW

-0.2

03}

_04 L L L L L L L
900 950 1000 1050 1100
Temperature /°C

K1 2 JCTLAINbE: S £ # 1DSCHl 25
Fig.1 DSC curve of multi-composition Ti,AINb based alloy in

heating process
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Table 1 Heat treatment and their abbreviation of multi-

composition Ti;AINb based alloy

Abbreviation Heat treatment
ST1 950 ‘C/1.5 h/WQ
ST2 975 ‘C/1.5 h/WQ
ST3 1000 C/1.5 h/WQ
ST4 1025 C/1.5 h/WQ
STA1 975 C/1.5 /WQ+750 C/6 h/AC
STA2 975 “C/1.5 h/WQ+800 °C/6 h/AC
STA3 975 “C/1.5 h/WQ+850 “C/6 h/AC
STA4 975 “C/1.5 h/WQ+900 °C/6 h/AC
STAS 950 “C/1.5 h/WQ+800 °C/6 h/AC
STA6 1000 ‘C/1.5 h/WQ+800 °C/6 h/AC
STA7 1025 C/1.5 h/WQ+800 ‘C/6 h/AC
1000 °C/1.5 h/WQ+ 975°C/1.5 h/WQ+750 C/
SSTAL1 6h/AC
1000 ‘C/1.5 h/WQ +975 ‘C/1.5 h/WQ+800 C/
SSTA2 6 WAC
1000 C/1.5 h/WQ +975 “C/1.5 h/WQ+850 C/
SSTA3 6 WAC
1000 ‘C/1.5 h/WQ +975 C/1.5 h/WQ+900 C/
SSTA4 6 WAC

Note: WQ: water quenching; AC: air cooling
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Fig.2 Microstructures and XRD pattern of as-forged multi-composition Ti,AINb based alloy: (a) OM image; (b) XRD pattern; (¢) SEM

back scatter electron image; (d, e) TEM image and corresponding SAED pattern
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Fig.3 Microstructures (a~d) and XRD patterns (e) of the alloy solution-treated at different temperatures: (a) 950 ‘C, (b) 975 C,

(c) 1000 °C, and (d) 1025 C
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Fig.4 Microstructures of the alloy solution-treated at different temperatures and then aged at 800 ‘C: (a) 950 C, (b) 975 C, (c) 1000 °C, and

(d) 1025 °C; (e) the measured microstructural parameters
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Fig.5 Microstructures of alloy solution treated at 975 °C and then aged at different temperatures: (a) 750 C, (b) 800 C, (c) 850 C,

and (d) 900 ‘C; (e) the measured microstructural parameters
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Fig.6 Microstructures of alloy solution treated at 1000 and 975 °C and then aged at different temperatures: (a) 750 C, (b) 800 C,

(c) 850 C, and (d) 900 °C; (e) the measured microstructural parameters
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Fig.9 Tensile fracture morphologies of multi-compositional Ti,AIND alloy: (a, ¢) macro-fractograph of room temperature tensile sample;
(e, g) macro-fractograph of high temperature tensile sample; (b, d) micro-fractograph of room temperature tensile sample;

(f, h) micro-fractograph of high temperature tensile sample
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Effect of Heat Treatment on Microstructure and Mechanical Properties of Near-f# Forged
Ti,AINb Based Alloy

He Yongsheng %, Hu Rui', Luo Wenzhong?, He Tao', Lai Yunjin®, Du Yujun®, Liu Xianghong?, Yang Jieren'
(1. State Key Laboratory of Solidification Processing, Northwestern Polytechnical University, Xi’an 710072, China)

(2. Shaanxi Province Engineering Laboratory for Aerial Material, Western Superconducting Technologies Co., Ltd, Xi’an 710018, China)

Abstract: The new multi-compositional Ti;AINb alloy Ti-22A1-25Nb-1Mo-1V-1Zr-0.2Si was treated by the process of near § forging and heat
treatments. The effects of heat treatments on the microstructure and mechanical properties were analyzed by the scanning electron microscopy
(SEM), transmission electron microscopy (TEM) and tensile test machine. The results show that the initial microstructure consists of the primary
o, phase, the needle like O phase and the matrix B2 phase. On the one hand, with the increase in solid solution temperature, the alloy strength is
enhanced at room and high temperature, but the alloy ductility is reduced. On the other hand, with the increase in aging temperature, the variation
of strength and ductility is completely opposite, compared to the increase in solid solution temperature. The primary alpha phase volume fraction
(a2/0O) is mainly influenced by the solid solution treatment for the alloy. With the increasing of the solution temperature, the volume fraction of
primary a, /O alpha phase is reduced, enhancing the strengthening effect of needle like O phases. At the same time, the grain boundary pinning
effect of the a; to B2 phase is weakened, and then the growth of B2 grain decreases the plasticity. The morphology of precipitated phase is
mainly affected by aging treatment. With the decrease in aging temperature, the thickness of precipitated fine O phase is decreased to enhance the
strengthening effect of O phase, thus decreasing the volume fraction of B2 phase and the ductility of the alloy.

Key words: Ti;AIND alloy; near f forging; micro-structure; tensile properties
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