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Table 1 Test number of compression tests™!

Deformation Deformation

temperature/C degree/% Strain Rate/s™ No.

965 20 0.01,0.1,1 1,2,3

965 35 0.01,0.1,1 4,5,6

965 50 0.01,0.1,1 7,8,9

965 65 0.01,0.1,1 10, 11, 12
970 20 0.01,0.1,1 13, 14,15
970 35 0.01,0.1,1 16, 17, 18
970 50 0.01,0.1,1 19, 20, 21
970 65 0.01,0.1,1 22,23,24
975 20 0.01,0.1,1 25, 26, 27
975 35 0.01,0.1,1 28, 29, 30
975 50 0.01,0.1,1 31,32,33
975 65 0.01,0.1,1 34, 35, 36
980 20 0.01,0.1,1 37,38, 39
980 35 0.01,0.1,1 40, 41, 42
980 50 0.01,0.1,1 43, 44, 45
980 65 0.01,0.1,1 46, 47, 48
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Fig.2 Microstructures after deformation at different temperatures
and 950 C/100 min/WQ +800 C/8 h/AC: (a) 965 C,
35%, 0.1 s%; (b) 970 °C, 35%, 0.1 s%; (c) 975 °C, 35%,
0.1s™; (d) 980 'C, 35%, 0.1 s
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Fig.5 Microstructures after deformation with different degrees
and 950 ‘C/100 min/WQ +800 C/8 hAC: (a) 970 C,
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Fig.8 Microstructures after deformation at different strain
rates and 950 ‘C/100 min/WQ+800 ‘C/8 h/AC: (a) 975
‘C, 50%, 0.01 s™; (b) 975 “C, 50%, 0.1 s%; (c) 975 C,
50%, 1 s™
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Fig.11 Volume fraction of lamellar a: (a) No.1~No.12 at 965 C; (b) N0.13~No0.24 at 970 °C; (c) No0.25~N0.36 at 975 C;

(d) No.37~No.48 at 980 C
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Table 2 Comprehensive mechanical properties of tri-modal microstructure via different hot processes

. Room-temperature  High-temperature (500 ‘C) Elongation  Impact toughness/  Fracture toughness/
Microstructure ) 112
strength, Rm/MPa strength, Rn/MPa Z1% Jcm MPa m
Fig.13al™ 1098 774 16.8 - 88.6
Fig.1301% 1105 753 15.96 45.44 -
Fig.13c?Y 935-980 645~660 14~16 - 84.4~97.7
Fig.13d"% 937 525 21.9 43.3 95.15
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Evolution Mechanism of Lamellar a in Tri-Modal Microstructure
of TA15 Ti-Alloy during Near g Deformation

Ma Chao, Sun Zhichao, Han Feixiao, Yang He
(State Key Laboratory of Solidification Processing, Northwestern Polytechnical University, Xi'an 710072, China)

Abstract: Near-f deformation combined with subsequent heat treatment process provides a possible way to obtain the tri-modal
microstructure for TA15 Ti-alloy. As an important component of tri-modal microstructure, the evolution of lamellar a, which determines
damage tolerance properties, is complex and difficult to control in the process of near g deformation and subsequent heat treatment. At the
same time, the tri-modal microstructure has strict requirements on the composition and morphology of final microstructure, especially on
lamellar a. In this paper the microstructure evolution behavior of TA15 Ti-alloy after deformation and 950 <C, 100 min, WQ+800 <C, 8 h,
AC under different deformation conditions (deformation temperature, deformation degree and strain rate) were investigated via the thermal
simulation test and metallographic test. The evolution mechanism of lamellar o in tri-modal microstructure was revealed. Based on the
obtained results, taking high damage tolerance as target, the reasonable range of near £ deformation condition were determined to obtain
lamellar a possessing excellent fracture toughness and microstructure meeting requirement of tri-modal microstructure. Experimental and
theoretical analyses show that for TA15 Ti-alloy the tri-modal microstructure of excellent performance could be obtained within the
deformation condition range. The results can provide a guide for obtaining the tri-modal microstructure and excellent lamellar o via near-$
deformation processing.

Key words: TA15 alloy; tri-modal microstructure; near g forging; heat treatment; lamellar «
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