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Abstract : Lightweight is the eternal theme in the aerospace field. TiAl alloy has a density of 3. 9-4. 2 g/cm’,
which is 1/2 of nickel based superalloy. It has excellent properties of light mass and heat resistance and has
important application value in the manufacture of hot-end components of aerospace equipment. However,
TiAl alloy has inherent brittleness, low plasticity at room temperature and poor thermal deformation
ability, which makes it difficult to process and form, high cost, and limits its large-scale application. Based
on the review of the development and application status of TiAl alloy, the research progress of hot forming
technology such as casting, powder metallurgy, thermoplastic forming, and additive manufacturing is
reviewed. The thermoplastic forming technology, including canned-extrusion, isothermal forging, near-
isothermal forging, and canned-rolling, is emphasized. The main problems of the existing plastic forming
technology are poor plasticity, high forming difficulty, low forming efficiency, and insufficient
performance. In the future, the development direction of plastic forming of TiAl alloy should be high
efficiency and low cost near net forming, while improving the utilization rate and mechanical properties of
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the material.
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Fig.2 Hot processing map of TiAl alloy with true strain of 0. 65!
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Fig.3 DRX mechanism under different deformation conditions'™ (2)1200 °C;(b)1300 °C
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Table 1 Results of canned extrusion

Alloy Process parameter

Microstructure Mechanical property

Ti-45A1-5Nb-0. 8Mo-0. 3Y!!
Ti-45A1-6Nb-1Mo! ¢!
TNM% Extrude at 1290 °C

Ti-44. 5A1-4Nb-0. 5Mo-0. 1B Extrude at 1280 °C

Extrude at 1300 ‘C+1340 °C/10 min heat treatment Near lamellar RT,5,=802. 3 MPa, 5,=835. 6 MPa,0=0. 75%
Extrude at 1265 ‘C+1200 °C/4 h heat treatment

1000 C,8=350%

RT,0,=868 MPa,5,=930 MPa,d=1%

Full lamellar 800 °C,6,=663 MPa,5,=869 MPa,d=6.7%
RT,0,=783 MPa,,=810 MPa,5=0.92%

Full lamellar 850 “C,0,=511 MPa, 5,=680 MPa,d=3. 6%

Triphase

T BLR B, 0 45 1R A — B0 4 B 45 77
T LT RO L R, BT B 4
SEPERE , FUR 5 R 2L TS B , 2 B TR 2
4 A L1 BB T T O TR S 2 R
T
2.3.3 SRS

SRR R SLEUR ORI A 035, O
R A SR FE B AR M 00 . o T LA
B BB E . M T LA I L 25 S B
TR B (P BEEL 6 T P R R 07, L
WLJE — IR AR 36 AT ARG 9B

T 1E Leistritz 22 AR AL A S ENBLE  7F B 25 5%
PET AR AR A8 1 45 45 TNM & 4 047 P4 45
e, S AT AL T, A T 200 mm K AR
AN, IR 2014 AR BN T s h R 42 A320 &
L. FEE 2 22 B R Tl K 2% Bambach %5 58 T
4 4 B K SPS il £ TNB-V5(Ti-45A1-5Nb-0. 2B-
0. 2C) A 4 Ay F0m T & REASE M RE , SPS B i s i
FH BRAR o ALy foRL2H 8 35 ) S AL 20 B O T R AT
RN T o AR R AU H 249 R 0. 8 Mo 1oz 9 I 1z AR
HOR X (10 °~10 2 s )RR/ S0 (e t+y) 55
il 2 2 R M R AR R X (10 ~10" s,
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(W, B) A 4 ok i v 30 4 90 25 VL 4B 2, Il e 05 L B T
L JE R T AL y UGS R R R e R 244,
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1300 °C), K15 7 S A (R 35 y WS FIE i 2 4L 4,
i F DRX 1 & 2B, J5 bR By R 31 A8 05 B, 7€ 800 °C
T HEAT LA S G i K R KRN f R X 22
[i] fy 07 3 4% v, B 2R AL A Eh 22 RO Tl 08 4 4 i
By oK i A 1 W 24 2 73 Ry A T 25 i 5 DRX i br
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XFA722 B RS G AT T AR, BE E e
AN TC 2480, AR R = 4R 25 R R BT A
SE A 4% AR BORE S T AT22 4 4 MR T
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P4 2B 4722 f B v (1) S = 4EB RIS R (2)
(a) MR IR 5 (b) iR 18
Fig. 4 Tsothermal forged 4722 alloy blade(1) and 3D digital scanning results(2)
(a)front of blade ; (b)back of blade
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Fig.5 Forging forming results of as-cast 4722 alloy"
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(a) TiAl ingot; (b)section view of pancake ; (¢)microstructure of ingot; (d )microstructure of pancake
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