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Fig.1 Terminal ballistic laboratory and the core of the
12.7 mm AP

S AAE T 12.7 mm 738 2 F R B R AR AL
B, ZBRHLFRLSH T12A & &Mk, T30 g5 %
SRR, 0 N T R I A Ok (830+15) m/s. 4 JRESE R
S IAFI Ti6AI4V BK-& A E T RE B AR 14 10 m
(IALE, LL 45 mm (¥ 603 25 FARVE N AR, iS5 1%
M Ti6A14V EK-& S FEMC A ) FE RS 29 2 30 mm, DLff
?%'cﬁiﬂﬁe*)iﬂ’]ﬂﬂr&““f%i’])f%Eﬁ%ﬂﬁ’]?ﬁﬂﬁ iR
TIE 2 3o A5 R R D A AR N B8 I 2 A 1) ik R AN A2 £
DR AR S g o £ AT BRIE SE G M LS G AR E
12.7 mm 38 77 Ff g s otos s B, w1 pros.

WEEHUB N T, 7€ Ti6AI4V k& S EER
oo EJE: 10, 15, 20, 25 A130 mm) x150 mmx
150 mm (R FEAR, fE1FFRFE LSS b T (YRR ) /D CGif
BHEHA) KKK 091, 1.36, 1.82, 2.27 f12.73. &
5 i IR Ti6A14V K& & A 25 0 7 = I an 1] 2 By
No Bl TIOAIAV KA xR T, 35 TSR I )&
250, IR : AR10. ARI5. AR20. AR25.
AR30; XUZSEM MM B o6, Wik%i'5: ARAR.
ARI1. AR2, 1 AR1 K/RXUZHEH ARAR H55 1 )=
AU, AR2 KIRXUZHEM ARAR W55 2 JZH#EMR. AT
HERA I 3R1S Ti6AI4V BK& S Prap i pe, 4l
BRABIEAT 3 A R S 52 560 - B A HLAE 603 2 4R
AR FIR I AR E DR UEAS [R] 355 S G 3 b [A)
PRORT 3 59 AR . PRAESEES 5 K Ti6Al4V BK& 4
&Mﬁﬁé‘ém*% TF, 2 T e 2 A 4403 e Ak 1)
o3, #)ﬂﬂé U ASOUL A5 93 R I8 1) 43 #T

2 HRSITE

2.1 WAL FERES HF R
Ti6A14V KA S M IO A 23 3 fros. v
PLE B, Tl MR IG5 7 i W 5%, 3 & WA

AR10 ARI5 AR20 AR25

AR30 ARAR

2 F5I Ti6A4V Bk S #EAR R R ]
Fig.2 Configurations of the Ti6AI4V targets assembled
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Fig.3 Optical microstructure of the Ti6Al4V alloy: (a) rolling

direction and (b) vertical direction

(R JEE R 5 T A%, IR A Ti6AI4V Bk A Sk ¥ 5L 81
HT IR SR AL R AR, S o« RS 15~
20 pm. Ti6AI4V EK & G I EF I J1 % R RE LK 1.
2.2 Ti6AMV K& &R M B2

K BER MK G, Ti6AI4V KA 434 i
¥ AR10. AR15. AR20. AR25. AR30 X2 ¥
ARAR, fE 603 % AN F 15k 4 58 ¥ 4 il b 27.33,

23.00, 15.67, 11.82, 8.75 #1 10.83 mm, WI&l 4
BioR o
WOLLE B, i TieAl4V BK & & R

ART0~AR30 15k 42 75 % Bl A5 #E AR S B85 000 386 o ify 3%
Wik, X EW], FE 12.7 mm %7 R R
ZAET, B TI6AI4V BE G 4 AR 1 st ok g 2 I
HTIE N, RO SRS B A, H T e RE AR
WJZ TiI6AI4V BE A £ 4B ARAR A B ) 25 J5 15 349 )t
Ti6AI4V Ek & 4500 AR30, HAE S HEE K, X
W, JEW SR G IAAF] T TieAl4V EKA 4 i
PPk BE 0 F

HASVER AL, 45 TI6AI4V Bk A 4 UM AR 5 T
H 15 mm $ K2 20 mm I, ILFER A 5 AR kN A
K, WBPPTTERE I T BN (2 47%).

1 TiCAUWV RKEENEBHNTHF 144
Table 1 Quasi-static and dynamic mechanical properties of Ti6Al4V alloy

Ultimate tensile

. . S S
Materials Hardness, HRC strength/MPa Yield strength/MPa Elongation/% Area reduction/%
Ti6A14V 32.0 971 892 16 36

. Dynamic Dynamic compressive . N Energy
Materials hardness/GPa strength/MPa Failure strain/% absorbed/MJ-m™ B
Ti6A14V 4.95 1504 20 304
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Fig.4 Residual depth of penetration for the Ti6Al14V

targets

2.3 BEMER TioAI4V SKE S Hs8 4 RERY S M A 12

H T DI R EXTE T Ti6AI4V K& & hiif
PEREISE W AR, TFRE T o o i RO AR ) 2 3oM 53 1
TES3 KT

HORLSZ K f5 . ¥ Ti6AI4V R A 4 HE R
AR10~AR30 Hy [ 75 R LW B 5 Pros. Hor,
AR TR AR, N HE T I R AE . B
Ti6Al4V K& 4800 AR10~AR30 3 1 JE i & 6
Fis

454 TI6AIAV K& G HEBATH  8F F0 0 £ 4 A A
FIH A, WTLUER, X /D /N 1, Ti6Al4V K
A A ARLO T B A Y B R VR,
ST 5 LA [ AT ph JERRAE, IX KB, Ti6Al4V
BRA e AR ARTO PR 453493 485 20 0A e 1k b ZE R8I s 4 T/D
h1.82 B, Ti6Al4V Ek& 4 HEH AR20 [l 5 #0H I



F1W B EEAS . R AR ) S X TIGAIAV ER-& S fi st B 0 5 © 245«

50 mm

Kl s )5 Ti6AI4V Bh& S¥UR T . 1 S0 R AL
Fig.5 Macro-damage features of the face (a~e) and back surfaces (f~j) for the Ti6A14V targets: (a, f) AR10, (b, g) AR15, (c, h) AR20,

(d, i) AR25, and (e, j) AR30
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Fig.6 Perforated channels of the monolithic Ti6Al4V targets
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Fig.7 Micro-damage features of the Ti6Al4V targets AR5 and
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Fig.8 Bifurcation of adiabatic shear bands and adiabatic shear
bands induced micro-cracks in the monolithic Ti6AI4V

target AR30

Bl 9 Ti6Al4V Sh& 4 HU AR30 Rl ARAR [T 35 ¥ B3 45 R 4iE
Fig.9 Face (a~c) and back surfaces (d~f) of the Ti6Al4V targets: (a, d) AR30, (b, ) ARAR:ARI, and (c, f) ARAR:AR2
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Fig.10 Macro-damage features of the Ti6Al4V targets AR30 and ARAR
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Fig.11 Micro-damage features of the Ti6Al4V targets AR30 and
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 Ti6AI4V 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 Ti6AI4V 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.
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