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� 1  R5@S678�o67��L67� 12.7 mm��@

�@���� 

Fig.1  Terminal ballistic laboratory and the core of the 

12.7 mm AP 
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� 2  �� Ti6Al4V<"=JK��� 

Fig.2  Configurations of the Ti6Al4V targets assembled 
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� 3  Ti6Al4V<"=>¡¢£¤ 

Fig.3  Optical microstructure of the Ti6Al4V alloy: (a) rolling 

direction and (b) vertical direction 
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� 1  Ti6Al4V �������	
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Table 1  Quasi-static and dynamic mechanical properties of Ti6Al4V alloy 

Materials Hardness, HRC 

Ultimate tensile 

strength/MPa 

Yield strength/MPa  Elongation/% Area reduction/% 

Ti6Al4V 32.0 971 892 16 36 

Materials 

Dynamic 

hardness/GPa 

Dynamic compressive 

strength/MPa 

Failure strain/% 

Energy 

absorbed/MJ·m
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� 4  Ti6Al4V<"=JK>¥¦�§ 

Fig.4  Residual depth of penetration for the Ti6Al4V  

targets 
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� 5  HI Ti6Al4V<"=JK>X¨©ªtu«¬ 

Fig.5  Macro-damage features of the face (a~e) and back surfaces (f~j) for the Ti6Al4V targets: (a, f) AR10, (b, g) AR15, (c, h) AR20,  

(d, i) AR25, and (e, j) AR30 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

� 6  HI Ti6Al4V<"=JK>X®¯ 

Fig.6  Perforated channels of the monolithic Ti6Al4V targets 
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� 7  Ti6Al4V<"=JK AR15L AR30>¡¢tu«¬ 

Fig.7  Micro-damage features of the Ti6Al4V targets AR15 and 

AR30 

 

 

 

 

 

 

 

 

 

� 8  HI Ti6Al4V <"=JK AR30 �>°±��²�³�
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Fig.8  Bifurcation of adiabatic shear bands and adiabatic shear 

bands induced micro-cracks in the monolithic Ti6Al4V 

target AR30 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

� 9  Ti6Al4V<"=JK AR30L ARAR>X¨©ªtu«¬ 

Fig.9  Face (a~c) and back surfaces (d~f) of the Ti6Al4V targets: (a, d) AR30, (b, e) ARAR:AR1, and (c, f) ARAR:AR2 
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� 10  Ti6Al4V<"=JK AR30L ARAR>X®¯ 

Fig.10  Macro-damage features of the Ti6Al4V targets AR30 and ARAR 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

� 11  Ti6Al4V<"=JK AR30L ARAR>¡¢tu«¬ 

Fig.11  Micro-damage features of the Ti6Al4V targets AR30 and 

ARAR 

 

ïT 11A³pd�XYTi6Al4V���«¬AR30

�²Â Ti6Al4V���«¬ ARAR2ÃÄíî�ì=

*¬��¦C�«¬ AR30 ïWCXYê*�1á

âÖ¡�Ñw�UT 10Dªl«òR�2��6åÄ

sd*à¼áâã÷$e®¯�°±�v²�¢Lá

âÖ¡�6À�@�Ê@C	³ÆÇ Ti6Al4V���

����*C��´

[17,19,20]

B²Â«¬ ARAR�ïW

12Â��m*áâ	
µ¶@ 0�2°] AR1*L

m¡(eU4*�Äæç�zT 11 D·¸òR�B�

®6K���i¥! C ½*Äs�÷v²Â Ti6Al4V

���«¬Dm�°] AR1 D�¹2à¼áâã*

®¯�@�UT 12òRB 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

� 12  PQ Ti6Al4V <"=JK ARAR �°±��²>¸¹

º» 

Fig.12  Intersection of adiabatic shear bands in the double- 

layered Ti6Al4V targets ARAR 
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Effects of Target Thickness and Macroscopic Interface on the Ballistic Performance of 

Ti6Al4V Titanium Alloy 
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Abstract: Effects of target thickness and macroscopic interface on the ballistic performance of Ti6Al4V titanium alloy were investigated. 

The monolithic Ti6Al4V titanium alloy with thickness varied from 10 mm to 30 mm and the armor configurations of the double-layered 

(15+15) mm Ti6Al4V titanium alloy were normally impacted by the 12.7 mm AP. The results show that the ballistic performance increases 

with the increase of the target thickness. Significant improvement is observed when the target thickness varies between 15 mm and 20 mm, 

which is considered to be related to the failure mechanism involved. The 30 mm monolithic Ti6Al4V titanium alloy is more effective than 

the (15+15) mm double-layered Ti6Al4V titanium alloy, which is related to the fact that no shear strength exists on the macroscopic 

interface between the double-layered targets. 

Key words: Ti6Al4V; ballistic performance; target thickness; interface 
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