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Fig.1 Microstructures of four alloys after corresponding heat treatments: (a) TA15, (b) Ti-6432, (c) TC21, and (d) Ti-15Mo
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Table1 Tensile, impact and dynamic compression properties of four alloys
Alloy Tensile properties Impact energy/J Dynamic compression properties :
Rw/MPa Rpo.2/MPa A% ZI% € o/MPa Elem* gl
TA15 995 942 155 48 36.0 0.27 1530 420 3580
Ti6432 1171 1127 12.0 32 32.0 0.20 1821 270 2050
TC21 1164 1107 15.0 23 25.0 0.32 1558 504 3980
Ti-15Mo 718 536 36.0 84 262 0.34 1134 374 4060
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Table 2 Penetration depth of crater for four alloys

Alloy TC21 Ti-6432 TA15 Ti-15Mo
Thickness of target/mm 22 22 22 30
Penetration depth/mm 17.3 17.8 17.4 213
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Fig.2 Morphologies (a;~as) and surrounding microstructures (bi~bs, c1~C4) of shell hole of four alloys: (a1, by, c1) TAL5, (az, b2, o) Ti-6432,

(as, bs, ¢3) TC21, and (a4, b, c4) Ti-15Mo
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Relationship Between Static, Dynamic Properties and Ballistic
Performance of Typical Titanium Alloys
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Abstract: The tensile properties, impact properties, dynamic mechanical property and ballistic performance were tested for four kinds of typical
titanium alloys of TA15, Ti-6432, TC21 and Ti-15Mo. The microstructures of the different alloying sheets after penetration test of bullet were
analyzed. The results show that there is no direct relationship between impact properties and tensile properties for four alloys. For static tensile
properties and dynamic mechanical properties, there is a law that high tensile strength corresponds to high dynamic compression rheological stress
and high elongation corresponds to high homogeneous plastic strain. However, this law is only a reflection of the trend, and there is no
corresponding proportional relationship between the specific values. For dynamic performance and ballistic performance, the order of dynamic
properties of the four alloys is TC21>TA15>Ti-15Mo>Ti-6432, and the order of ballistic performance is TC21>TA15>Ti-6432>Ti-15Mo.
From the specific value, the difference of dynamic properties for four alloys is obvious but the difference of penetration depth is not obvious,
which is at the same level. Besides, the penetration depth of Ti-15Mo is obviously larger than that of other alloys, which shows that the dynamic
performance can not fully reflect the ballistic performance. The above results are mainly related to different microstructure types and different
deformation damage mechanisms in the damage process.

Key words: titanium alloy; tensile properties; impact properties; dynamic mechanical property; ballistic performance
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