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Effect of thermo-mechanical processing on
ballistic performance of Ti-6Al-4V alloy
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Abstract: The S region and a+f region forged Ti-6Al-4V plates with a thickness of 40 mm were impacted by 7.62 mm
AP and long-rod penetrator. The ballistic performance of Ti-6Al-4V target forged in a+f region is optimum than that of
the Ti-6Al-4V target forged in f region. Further, post ballistic metallurgical observations find that the white-etching bands
occur both in the f region and a+f region forged Ti-6Al-4V targets impacted by 7.62 mm AP, and deformed bands only
occur in target forged in a+f region. In the a+f region forged equiaxed Ti-6Al-4V target impacted by long-rod penetrator,
the penetration of the projectile is a process of eroding of the penetrator and fragmentation of the target, in which
adiabatic shear bands and adiabatic shear band cause cracks.

Key words: Ti-6Al-4V alloy; thermo-mechanical processing; ballistic performance

KA G IR LA v ) L it 5 R A iR P JEg ol
TRZ MRS E MRS e, B 20 tHat 90
FEAREA, T Ti-6AI-4V BKE ST T KRR #E
Ml S, SEEG R 0T B AR 2 HTSL, Ti-6A1-4V
BR A 4 HUa vk i Lb 2 AN 1) o v g vT DL i bk
80% 2,

RGSMEREE N 3 2K o BKB 4. ap KB
LA B KA 4. Ti-6A1-4V Bk &R M) atp A

s HER: 2013-07-28; &iTHHEA: 2013-10-10

&, HAHASIRE ) 990~1 000 C, JHfR#E N 800~
1 000 MPa, 70575515 4 900~1 200 MPa, {1 %k 8%~
15%. E1%F Ti-6A1-4V EKEEPrif it ReMm sk il

LR BIY)AT 2 Ti-6A1-4V KA 4R & AR BT MR 1)
. LEPPINPIFI GREBE WIS T Ti-6Al- 4V 4k
B R B RRAE, R Ti-6A1-4V EK4 4
B LAFE ZERUI PR . LEE 2P Wi oy i B

B XUSHB LRI Ti-6A1-4V Bk & SRt ae

WIEEE: FEXHE, EI#d%, [t HiE: 010-68913951; E-mail: chengxw@bit.edu.cn



s546

A G

2013412 H

DT BAT S 20 Ti-6Al-4V 4K54r . AC/E#
AR T T 2345 T 2 28 Ti-6Al-4V IG5
B WESE T HE U SRR BT R R, PR IS
BB 8 T 2 SO0 R 453 7 43 A A DA R oD T 1205
Ti-6A1-4V 4K S AR TP RE R i A o

SERAE FH AR S A B TS AR T Be g4t 2
B Ti-6AL1-4V BRG BHORL 3 28 H B X ot X AR
RAF, BB TS BECE LN A PR K AR Ak B
JE: 800 °C, Rk 1h, ¥

DI AR ANFSRATRE, b O
KR HE GBT 228—2002 . 4 AR EELE I B e I
{# Fi§ Kroll J&7% (H,O 88 mL, HF 2 mL, 1 HNO; 10
ml) 0l 5~10 s. ] Zeiss 210 YeBidb AT &AM 2%,
A5 FH OGBS B 1R S AH 23 BT 8 F Micro-image  Analysis
& Process M & 2H 2R S5 H AR /N LE 1 56 o 2 L i
AHANSEEGAT Instron J7 REIRIGHLITIE, SEIGRY AR 2l
107, FBr T O VA 3 R ST 8E Hitachi S-
4800 M %2,

H4 AN [) A DX B3 i BSORE W JRE S 7 ) B E 150

Velocity
Sound-absorbing probe
device
Gun
6m 2m

mm X 150 mm X 40 mm S P IE P sEe . 4
FRTE SIS N 1 R LR R 7.62 mm AP MK
20 25 3 A AR AU HEAR , 7.62 mm AP FIHKAT 2 2 H
FRERSIIE 1 R. REZIh 5.1 g 1Y 7.62 mm AP 5
Ori T12A 950, JCAERE HRC 2924 65; il 44.5
g FORAF R 2 gt ol 93 B9 A4, KR
h 13,9 SR SIS v, SAACH A WA, 7.62 mm
AP HH L) Jy(840£10) m/s, KA % H g £ Sy
1300 m/s. 0 SRR T RO, —FH T
YU MBRAE R8T, o1 T e o B iy
TERI A3 HT

2 FEREQWH

2.1 fEMLALRLEM

2 B IX A atp KAL) Ti-6AL-4V BG5S URHT
R AL GE P 2 fron. K 2 ATLIES: &4 p X
BILI Ti-6A1-4V EKG SRR AT LY Fr JR 41 2145
FIRFAE, 157 2RI o AHIB A0 AT 3 b 18] B AHL,  FEASHE
FHFRICA Ly M4 otp XHGE K Ti-6Al-4V EK54x
OR} Ry BLAS PR S A 2R 1, S5l o AHTR) 3 AT 36 IR
B, AW AR BT 25 EHSWR L T, B

A
v
N

Bl 2 E S = AR R

Fig. 1 Schematic illustration of terminal ballistic laboratory
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Fig. 2 Microstructures of forged Ti-6A1-4V plates: (a) Equiaxed microstructure; (b) Lamellar microstructure
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Table 1 Mechanical properties and ballistic performance of

forged Ti-6A1-4V plates
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Fig. 3 Fractographs of forged Ti-6Al-4V plates: (a) Equiaxed microstructure; (b) Lamellar microstructure
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Fig. 4 Macro-damage of forged Ti-6Al-4V plates: (a) Target having equiaxed microstructure impacted by 7.62 mm AP; (b) Target
having lamellar microstructure impacted by 7.62 mm AP; (c), (d) Double-layered targets having equiaxed microstructure impacted by

105 simulating penetrator
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Fig. 5 Micro-damage characteristic of forged Ti-6Al-4V plates impacted by 7.62 mm AP: (a) Equiaxed microstructure;

(b) Lamellar microstructure
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Fig. 6 Micro-damages of double-layered Ti-6Al-4V targets having equiaxed microstructure impacted by 105 simulating penetrator
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