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Fig.1 XRD patterns of the alloy in different states
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Fig.2 Microstructures of as-cast (a), HIPed (b) and annealed (c) alloy



© 3462 » A S EMES THE 549 %
1200
§ 1.0} a
8 08 1000 - CastHIP
i bee < 800 Hr
o bee 24 a i
Z 0.6} hep g
K= —— Liquid 2 6001
2.1 o g
E 04 ol % 400
Q
§ 0.2F 200
A 0 0 " 1 " 1 " 1 " O
400 800 1200 1600 2000 0.00 0.02 0.04 0.06 0.08 0.10 0.12 0.14
Temperature/C Strain
1000 20
. blig
B, ]
B3 VB 0B T U A A o ) . . ij
Fig.3 Calculated phase transition curves of the alloy during E 112
= 110X
equilibrium solidification E _ éo\
o ]
& 16
Hal R, A NP mE L 900 MPa, JEffR ‘2‘
N 2%; A REFRE G OB KBS HLLL S, & &P 10

SREEAT FTEAG, 22590k 850 B 830 MPa, [r] I} 4 {3
SR INE] 5% 1%, HAEFR)E A4t R n Ol
B Ti; Al 3 A S A AT,

B 5 N ASFPIRS R A &b il BE T DS,
K 5a F L, B8R AW OB, Wy X oy i
U W A I R B . SR RS A SRR R
G A e B 5 A 4 T T Pl 250 2 o T 2 1 - T AL
W7 435 XA T LA B KLY = S AL, L b 40,
Sk Ak, P& Sb e £ RT3 U HH R N SRR 4% A 2
Wit . AL HA S AW ES W E Sc fin, KX
S LT )BT iRy, R X 3 A B 4 B R B b
2, RO PSRN R ER A W R AE

3 BiTSIHE

HRIEE 3 457, Ti-20A1-22Nb 4 4 111 i i [ 1%
2: L—>B2—B2+01—-B2+0—02+B2+0—>a2+4+0.

Cast HIP HT

Fla  RIRPIRES T B0 G b g U B e B g - A% i 2 K% r fei 1 e od
ERERING
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Transformation of Solidified Structure and Mechanical Behavior of Ti-20A1-22Nb Alloy

Zhu Langping'*?, Lu Xin', Hou Yaqing®, Nan Hai**, Qu Xuanhui'
(1. University of Science & Technology Beijing, Beijing 100083, China)
(2. AECC Beijing Institute of Aeronautical Materials, Beijing 100095, China)
(3. Beijing Engineering Research Center of Advanced Titanium Alloy Precision Forming Technology, Beijing 100095, China)
(4. General Iron and Steel Research Institute, Beijing 100081, China)

Abstract: Ti-20A1-22Nb (at%) alloys were prepared by investment casting. The microstructures and tensile properties at room temperature
of as-cast, hot isostatic pressed and annealed alloys were analyzed. The results show that solidified alloy consists of  matrix, fine acicular
o2 phase and a small amount of O phase. The as-cast alloy has course widmanstatten structure. Besides, the phase transformation inside
original /B2 grain is incomplete owing to non-equilibrium solidification. Loose defect and inhomogeneity of microstructures cause low
plasticity of the material. The loose defects are eliminated by hot isostatic pressing in the two-phase region of a2+f/B2, acicular a2 phase
precipitates fully in the original grains, the microstructure homogeneity improves, and the elongation of the alloy increases from 2% to 5%.
After annealing treatment in the a2+/B2+0 three-phase region, the supersaturated f phase transforms to the equilibrium state. Through the
peritectoid transformation of f/B2+a2—0, ring-shaped O phase forms around needle-shaped a2 phase, and the elongation further increases
to 11%.
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