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Microstructure and Properties of Hot Continuous Rolling Plate of TA10 Titanium Alloy
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Abstract: Effects of hot continuous rolling on microstructure and room-temperature tensile properties of TA10 ti-
tanium plate at 930 C were investigated. The results indicate that the « + Ti, Ni lamellar structure in the ¢-TA10
titanium alloy is effectively broken by hot rolling, and the « matrix, grain boundary Ti, Ni particles and fine g
particles dispersedly distributed in the ¢ matrix are obtained, where the grain boundary Ti, Ni and 8 particles in
the matrix are zonal distributed parallel to the rolling direction. Compared with the as-cast structure, there exists
a Mo-poor transition zone around Ti, Ni particles in the hot rolling plate, which is absent around fine dispersed j3
particles in the o-Ti matrix. The ¢ matrix in the deformed microstructure exhibits strong texture, and the room-
temperature tensile properties of plates show strong anisotropy. The transverse Young’s modulus, yield strength
and tensile strength are higher than those of rolling ones.
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Tab.1 Chemical composition of TA10, rolling plate %
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Fig.1 Sampling position diagram of hot continuous

rolling plate of TA10, titanium alloy
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Fig.4 EBSD images of L section in hot continuous rolling plate of TA10, titanium alloy
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Fig.3 BSE images of L section in hot continuous

rolling plate of TA10, titanium alloy
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in hot continuous rolling plate of TA10, titanium alloy
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Fig.6 TEM bright field images of typical microstructures of hot continuous rolling plate of TA10, titanium alloy as well as

diffraction patterns at different positions
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Fig.7 TEM bright field images of fine particles in grains of hot continuous rolling plate of TA10, titanium alloy as well as

EDS surface scanning results
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Tab.3 Room-temperature mechanical properties of hot

continuous rolling plate of TA10, titanium alloy specimens
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Effects of W Content on the Microstructure and Mechanical Properties of Ti-48Al Alloy
Yan Jiangfei'*, Zhu Dongdong®*, Dong Duo*, Wang Gang', Ma Tengfei’, Wang Xiaohong®
(1.School of Materials Science and Engineering, Anhui Polytechnic University;
2.Key Laboratory of Air-driven Equipment Technology of Zhejiang Province, Quzhou University)
Abstract ; Effects of W content on the microstructure and mechanical properties of Ti-48Al alloy fabricated by vac-
uum arc melting were investigated. The results indicate that the alloy is characterized by typical dendrite morphol-
ogy with B2 phase precipitation inside after W addition. With the increase of W content, the dendritic structure is
gradually refined and the volume fraction of B2 phase is gradually increased. The room-temperature compression
test results reveal that the compressive strength and compressibility of the alloy present a trend of increasing
firstly and then decreasing with the increase of W content, where the compressive strength of 4% W alloy reaches

1 750.07 MPa, and the optimal compressibility is 29.15%.
Key Words: TiAl Alloy, Tungsten, Dendrite Segregation, B2 Phase, Mechanical Properties

W fa HEE:2022-05-11; &4 fm U B H #9:2022-06-01

EEWH:FHZXARPFEERIIIH (52171120,52071188)

FE—AEFE 201999 AR WA B L BT S AR ZBIOIEWI(241000) . E-mail : yif16318@163.com

BEIEE RAL T, 1986 4R A U W LA JH (324000) , E-mail : zhudd8@ 163.com

SIARK BIL L RAR HE % W TR Tid8Al &8 K 4RI ]. Refh i oA 64 42 ,2023,43(4) :549-553.
YAN J F, ZHU D D, DONG D, et al. Effects of W content on the microstructure and mechanical properties of Ti-48Al alloy[ ]J]. Special
Casting & Nonferrous Alloys, 2023, 43(4):549-553.

[26] GIBBS G B, GRAHAM D, TOMLIN D H. Diffusion in titanium neering, 2001, A(319-321): 409-414.

and titanium-niobium alloys [ J]. Philosophical Magazine, 1963, [32] EVANS W J, JONES J P, WHITTAKER M T. Texture effects

8(92): 1 269-1 282. under tension and torsion loading conditions in titanium alloys[ J].
[27] NAKAJIMA H, KOIWA M. Diffusion in q-titanium[]J]. Defect International Journal of Fatigue, 2005, 27(10): 1 244-1 250.

and Diffusion Forum, 1993, 95-98.: 775-782. [33] SINGH A K, SCHWARZER R A. Texture and anisotropy of me-
[28] LIU R, LIU D, TAN J, et al. Textures of rectangular extrusions chanical properties in titanium and its alloys[J]. Z. Metallkd..

and their effects on the mechanical properties of thermo-mechani- 2000, 91(9) . 702-712.

cally treated, lamellar microstructure, Ti-47Al-2Cr-2Nb-0.15B[]J]. [34] JONES TP, HUTCHINSON W B. Stress-state dependence of slip

Intermetallics, 2014, 52 110-123. in Ti-6Al-4V and other HCP metals[J]. Acta Metall., 1981, 29
[29] BIaEHE .08 TR, EYUE. TCI7 5k & &M AETE L 2 b i RA A kb (6): 951-968.

{78 % Burgers 56 & M REIR [ B A 4 Ja AR5 TR, 2017, 46 [35] NEERAJ T, SAVAGE M F, TATALCVICH J, et al. Observation

(10): 2 895-2 899. of tension-compression asymmetry in « and « /g titanium alloys[J].
[30] ZENG Z, JONSSON S, ROVEN H ]. The effects of deformation Philosophical Magazine, 2005, 85(2-3): 279-295.

conditions on microstructure and texture of commercially pure Ti [36] GERHARD W, BOYER R, COLLINGGS E W, ed al. Materials

[J]. Acta Mater., 2009, 57(19): 5 822-5 833. Properties Handbook: Titanium Alloys{ M]. OH: ASM Interna-
[31] BACHE M R, EVANS W ]. Impact of texture on mechanical prop- tional, 1993.

erties in an advanced titanium alloy[ J]. Materials Science and Engi- (gﬁ?fﬁ . 3‘([] h%ﬁ)

549



