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Study on Multi-level Full Lamellar Structure and Impact Properties of TC21 Titanium Alloy
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Abstract; The full lamellar structure evolution and impact toughness of TC21 titanium alloy were studied by using
optical microscope( OM) , field emission scanning electron microscopy (FESEM) and instrumented charpy impact testing
machine under different annealing temperatures. The results show that multi-level full lamellar structure can be
obtained when TC21 titanium alloys are annealed at 720 °C, 770 C and 820 °C after solution treatment at 980 °C.
Additionally, the thickness of a platelets and grain boundary o phase, as well as the size of o colonies increase with
the increase of annealing temperature, while the size of 8 grain remains unchanged. Moreover, the fraction of low angle
boundaries increases also in the multi-level microstructure as increasing annealing temperature, resulting in the
increase in crack initiation energy and crack propagation energy of TC21 titanium alloy during impact test, as well as
the fraction of crack propagation energy increasing. With the increase of annealing temperature, the fracture mechanism
gradually changes from transgranular to intergranular and along colony boundary.
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Fig. 1 Original microstructure of TC21 titanium alloy forging billet
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Fig. 2 Microstructures of TC21 titanium alloy annealed at different temperatures: (a)720 °C; (b)770 C; (c)820 C
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Table 1  Microstructural parameters of TC21 titanium alloy
annealed at different temperatures

Thickness of Thickness of .

Temperature « colony . B grain
a platelet . grain boundary
/C size/ pm size/ pum
/pm a phase/pm

720 1.01 13.22 1.31 442.92
770 1. 14 21. 46 1. 98 440. 51
820 1. 66 65.16 2.53 443.77
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Fig. 3 EBSD images of TC21 titanium alloy annealed at different
temperatures: (a)770 C; (b)820 C
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alloy annealed at different temperatures
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—O— Experimental curve at 720 C
—O—Fitting curve at 720 C
—A— Experimental curve at 770 C
— —Fitting curve at 770 C
—{—Experimental curve at 820 C
- ——Fitting curve at 820 C
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Fig. 5 Impact load-displace curves of TC21 titanium alloy

annealed at different temperatures
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Fig. 7 Impact fracture morphologies of TC21 titanium alloy annealed
at different temperatures: (a)720 C; (b)820 C
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