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ABSTRACT: The paper aims to optimize the plasticity and promote the application of Ti3;Al alloy. Microstructures such as
proportion, shape and dimension of a, phase in Ti;Al alloy were observed and the dynamic mechanical properties were tested
with scanning electron microscope and Split Hopkinson Pressure Bars System. Influences of structural change on dynamic me-
chanical properties and the influence mechanism were analyzed. After solid solution heat treatment, the phase proportion of
primary o, phase in Ti-24A1-14Nb alloy increased from 47.5% to 56.8%; plate of a, phase grew up and became wider; after sol-
id solution + aging heat treatment, plate of cataphracted primary a, phase in alloy changed to plate bundling shape; a large
number of tiny needle shaped secondary a, phase separated from large plate of primary a, phase. Al element in B2 phase de-
creased. The solution strengthening effect between Al element and B2 phase was weaken, resulting strength decrease of B2
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phase and increase of plasticity. Meanwhile, refinement of microstructure would increase the transformation harmony of a,

phase and B2 phase in alloy during compressive deformation. Solid solution and aging can improve and enhance the plasticity of

TiyAl alloy effectively.

KEY WORDS: Ti3Al alloy; heat treatment; microstructure characteristics; compressive properties
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Tab.1 Heat treatment of as-cast Ti-23Al-14Nb alloy
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TA1

TA2 1000 C/1 YWQ

TA3 1000 ‘C/3 h/FC

TA4 1100 ‘C/3 h/WQ

TAS 800 ‘C/25 hW/FC

TA6 1000 C/1 YWQ+800 °C/25 h/FC
TA7 1000 °‘C/3 h/FC+800 °C/25 h/FC
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Fig.1 Example of photos processed with Image-Pro Plus software
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Fig.2 Microstructure of as-cast Ti-23A1-14Nb alloy
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Tab.3 Fraction of a, phase and B2 phase in Ti-23A1-14Nb
alloy before and after heat treatment
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Fig.3 Microstructure before and after solid solution heat treatment
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Fig.4 Microstructure of Ti-23Al-14Nb alloy after aging treatment



16 I A A

2018 4F 5 H

25 LTI, M A 0,—B2 BYAHAR IR B2 T (1000 C)
BV, KB ENIFR] o M1 HLHIR D H) TA2 G4
Bl B2 Ve HIAR B o R RN TA3 B4, M47E
0, —B2 BIAHZS IR B L F (1100 °C)E %5 kA4, ]
3| EA B — B2 LS TA4 &4 . B+
SEFRAEHE G A o MHROHTH , ZRAS ] o HIAR SRR
S R H AR o HHEDHY TAS & 4 FHEV) A a FHR
kBl oA B K E A/ DE IR o, FHEY TA6 FNI

TA7 &% .

2.3 XH}EELENFHEEER RN

R BT O A 2 AR A A A g 2 M R Y 52
i, X Hab HET AN [F RO 2R Ti-24A1-14Nb
G AT A RS T2 e, JExr g R T T iR
M Hr s, s R r .

fi] 95 PR A T S5 A 4 1Y B0 2SR 46 EL N ) - LN AR

MZE LA Sa. FIAI, HAH— B2 fHT TA4 545
JEfe s, ik 1806 MPa, TM¥AMEAM2E, I ABIRN AR
1A 0.06. BEE o, FHELFIR3E N, A 4505 01 W R %,
IAPE R ERE R, TA3 A& ISR N AR &k 0.53,
H & Sb aTal, 520t A B TA3 &4
I, Znt S E TS, TAS &4 Bk, iy
PLFABH S, I SR R 1 2% 553K 0,58, 48 TA3 #2155 9.4%,
VLA S a MIMRSANIE A FIF A& 4 0T ek
Fo AN, EEXT TA2 G4 TA3 & & b7 d sk
AhER, BT AR o AHARARIA] SRS A 6 KN
INEEF IR IR A o Y TAG B4 H1 TAT 54, Zhas
Frz e ae I F M ( WIE 5c¢), TA6 fil TA7 ¥R HH
B TA2 A4 TA3 A 4 WEAR A0 5 B RN TR 4 A 98 1
I SRR R AR B 9% L) b, G RHAEHL KA 2% fal BT
4i/NEEF R o F1A A F Ti-23A1-14Nb & 4 ¥ PERY

o

- TA2
—4—TA3 —— TA3
—o—TAS5 600 —o— TA6

True stress/MPa
—
=)
S
S

- TA7

2000, 1600
1600
; - 1200
=W =W
= 1200 =
F 2 soof
£ 800 —~TAl &
w w
. - TA2 :
E 400 - TA3 £ 400
— TA4
1 1 1 1 1 0 1
=01 02 03 04 05 06 0.1

True strain

a o, TSR R Y Ti-23A1-14Nb

02 03 04 05 06
True strain

b RIETEARFUR o e, 4

01 02 03 04 05 06
True strain
¢ MRALFEET S Ti-23A1-14Nb
Eaa, M HE

P s 3 a2 FW ) - BN A% il £k

Fig.5 True stress-strain curves of dynamic compression
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