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Review on Investigation and Application of Titanium Armors
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Abstract; This paper reviewed progress of research in the field of titanium armors all around the world to deepen our

understanding and drive the application of titanium armors, especially the application and further investigation of titanium

armors. The science and engineering of titanium armors, included ballistic performance and failure mechanism of

titanium armors, ballistic performance of monolithic and constitutive part of titanium alloy in armor configurations,

fundamental science research of titanium armors; ballistic performance and armor plates standardization, included

method on evaluation of ballistic performance, the index and database of ballistic impact properties, standard of

titanium plates in armor application lay down; Finally, the recent application of titanium armors was reported and

further investigation was discussed.
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Macro-damage features of titanium alloy target under different penetration conditions( projectile fired from the top to the bottom) ;
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(a) fragment simulation projectile; (b)armor piercing projectile; (c)long-rod like simulation projectile
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Table 1  Ballistic performance of titanium alloys in armor system
developed by different foreign institutes ( E ,—mass
efficiency; K. —space efficiency)
Institute Material E, E,
ARL, UTEP T1§A14V(AP, API) 1.2~1.4 —
Ti5553 ( APDSFS) 1.6~1.8 0.9
Pohang UST Ti6Al4V 1.44 —
DMRL B-CEZ 1.2~1.4 —
Israel’s Rafael Ti6Al4V 1.2~1.4 —
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Fig.2 Damage models of titanium alloy impacted: (a)plugging; (b)fragmentation; (c)combination of plugging and fragmentation
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Fig. 3 Damage morphologies of Ti6Al4V alloy detected by XCT
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Fig. 4 Basic structure of titanium matrix composites investigated(a)

and schematically illustrated damage features(b)
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Table 2 Mechanical properties of low-cost titanium alloys

developed in China

Alloys Hj;?;zss R,/MPa R,,/MPa A/%  7/%
TCA 32.0 950 850 125 35
Tis322 340 1100 970 10 20
Ti2LC 360 1150 1000 115 33
Ti$sS 350 1130 980 10 25
TIGAMV* 300 862 793 12 25

* According to Mil-DTL-46077G.
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Table 3  Classification of the titanium alloys defined
by MIL-D46077G

Class Explanation Represent alloy
Class 1 Extra low interstitial Ti6Al4V ELI
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A higher oxygen level . .
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Timetal LCB,
Class 4 Low cost titanium alloy
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Fig. 6  Application of titanium alloys on the M1A2 battle tank
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Fig. 7 Armored vehicle parts made of Ti6Al4V alloy: (a)turret of

“Bradley” infantry fighting vehicle; (b) protection ring of

“Stryker” wheeled armored vehicle
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