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Fig.1 OM (a) and SEM (b) microstructures of TC20 titanium alloy
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Table 1 Solution aging treatment process parameters of TC20

titanium alloy

Sample te;gleurg?urle/ Cooling tem?g:gtgure/ Cooling
No. C method © method
1 - - - -
2 900 wWQ - -
3 950 wQ - -
4 1000 WQ - -
5 1050 WQ - -
6 950 WQ 500 AC
7 950 WQ 550 AC
8 950 WQ 600 AC

Note: WQ: water quenching; AC: air cooling; solution time: 0.5 h;

aging time: 4 h
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Kl2 TC20 (k& &briEREhf (CT) WFe R
Fig.2 Size diagram of standard compact tensile (CT) sample of

TC20 titanium alloy
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Fig.3  Microstructures of TC20 titanium alloy at different
solution temperatures for 0.5 h: (a) 900 C, (b) 950 C,
(c) 1000 °C and (d) 1050 C
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Fig.4 Vickers hardness of TC20 titanium alloy at different

solution temperatures for 0.5 h

Bl R S5 VA IR 2800 TC20 BRA < AL ZURI 77 2 1R RE ) 52 1)

Fig.5 Microstructures of TC20 titanium alloy at different aging
temperatures for 4 h: (a) 500 C, (b) 550 C, and (c) 600 ‘C
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Fig.6 Vickers hardness of TC20 titanium alloy at different aging

temperatures for 4 h
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Table 2 Room temperature tensile mechanical properties and fracture toughness of TC20 titanium alloy

Sample Tensile Yield Section Elastic Fracture

No. strength/MPa  strength/MPa Elongation/% shrinkage/%  modulus/GPa  toughness/MPa m*?
1 891 813 15.49 28.86 112.49 67.7

6 1106 1019 5.71 9.94 113.11 87.6

7 1080 1023 3.09 3.06 113.42 74.4

8 1078 1028 2.86 5.32 115.28 67.0

Fig.7

K7 TC20 Bk < hrfislre (il 1 SEM [ Fy
Fracture SEM images of the TC20 titanium alloy tensile samples: (a) sample 1, (b) sample 6, (c) sample 7, and (d) sample 8
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Fig.8 Fracture SEM images of the TC20 titanium alloy CT samples: (a) sample 1, (b) sample 6, (c) sample 7, and (d) sample 8
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Miaofei( 5k # %) et al. Special Casting and Nonferrous

Effect of Solution Aging on Microstructure and Mechanical Properties
of TC20 Titanium Alloy

Zhong Mingjun, Wang Kelu, Lu Shigiang, Ouyang Delai, Cui Xia, Li Xin
(Nanchang Hangkong University, Nanchang 330063, China)

Abstract: TC20 titanium alloy was subjected to different solution aging treatments. The effects of different solution aging treatment
parameters on microstructure, mechanical properties and fracture morphology of TC20 titanium alloy were analyzed by tensil e test at room
temperature and plane strain fracture toughness test, combined with optical microscope, scanning electron microscope and micro Vickers
hardness tester. The results show that when the solution temperature is constant, the strength and hardness of the alloy increase, while the
plasticity and toughness decrease with the increase of the aging temperature. When the solution aging process is at 950 °C for 0.5 h with
water quenching, and then aging at 500 °C for 4 h with air cooling, the alloy can reach a good strength and toughness match. At this time,
the tensile strength of the alloy is 1106 MPa, the yield strength is 1019 MPa, and the fracture toughness is as high as 87.6 MPa m*2 The
fractures of the forged TC20 titanium alloy tensile and compact tensile (CT) specimens without solution aging treatment show typical
ductile fracture morphology characteristics, while the fractures of the specimens treated with different solution aging treat ments are mainly
quasi-cleavage fracture and cleavage fracture. As the aging temperature increases, secondary cracks and voids on the fracture surface of the
tensile specimen gradually appear, the plasticity gradually decreases, the size of the dimples of the CT specimen gradually becomes smaller
and shallower, and the fracture toughness gradually decreases.

Key words: TC20 titanium alloy; solution aging; microstructure; mechanical properties; fracture toughness
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