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Abstract; Ballistic performance and failure mechanism of the high-strength low-cost Ti5322 alloy with thickness of 45

mm impacted by the 105 mm rod-like armor piercing simulating projectile were investigated, and the effect of impact

angle on ballistic performance was also discussed. The results show that, the mass efficiency £ is about to be 1. 80,

and the space efficiency E| is about to be 1. 02. Analysis of the macro- and micro-damage features of the perforated

Ti5322 alloy conduced find that, the behavior of adiabatic shear bands plays a key role in failure mechanism. As was

observed, the eroding between the 105 mm rod-like armor piercing simulating projectile and the Ti5322 alloy facilitate

the deformation and fragmentation of the target on the one hand, and on the other hand, effectively absorbe and

consume the mass and the energy of the rod-like projectile.

Key words: Ti5322 alloy; ballistic performance; failure mechanism; the behavior of adiabatic shear bands

ARG B i TS IR [mDRE & e
JeL VAL A S5 A ) 9 8 — o AR IR AR A B 5 i 4
B KT A A AT AT 1 P 5 44 gk
B, BRFTIE N T R MRV IC . B 0 TERE
WS R A7 A BRPERESS s LAIR A5 U0 I 75
S ERSA RS G, DRI G 2 A B ST
FEYERERPTEERE S

FEl A A8 1 6 26 T BR A0 B s P g S

IFE HHE: 2019 -06 -25
BEEE: ABO986—), F, Mit, mIBEH.

U HLET R T KBS TAE, 95 RG50S0 56
BT TORIE AR 5 B (FSP) | 85 2F H g
(AP) | Ji5EHa 38 2 H1 5 ( APDSFS ) XJ A [a] J& B2 Bk
4, JLHJE TI6AV & 4 & S IR L5, 45
BT IR B V50, JREAr T RGBS 4
{38 PR #E MIL-A-46077 (A-G) 217~ %50 % i
TR TARKAZ LSS 4., e at kTR
SR TIOAdV & & i 08, MHRa iR 5
FERHKAR LI 10 (945 A 4 AT 28 3 Fn 21

HBERIKAFFEHRELT, TOAMV & 4 ¥ Y
Praf Pk e L 34 5 ke AN 2 5 T 29 60% ~ 80% , Murr



52 4 I R

7o R AR BAS TiS322 & B PT S R SR S BAIT 72 15

SEHOTURIESEIAN N, TIOAIAV 3 4 ¥R LI wh 5E b 5 iF
F10 I P4 00 A X R 8 e 2 L T 3 B9
Wt % AL 2 0 B 5, TI6AAV 4 4 AR P 4
YN B HAR K 0 ML BSOSO B W I, X s
A T 24 BT VA R M SR T O AR 2K B 3
R, Zheng %" I J& T 45 fh 4 4080 5 2 20 41
TI6AIAV & 4 AR 22 WL O BIE S, & BRI 4 41
IR BIBR A 4 HL AR HURI R [R], T b 22 5 2 ph A
G e 3BT U R BRAL AT R R [ B R B0 . 4R,
H A7 E N AMEEA OC TAUAK A 4 7R KT 28 L4
SR ) A R AL R RO RIS 0

ik, VAFRFE B 3 A A R AR AR TiS322
e R S, SRR HER 105 mm K P
FECLIBE R AT K 5 B (R I S 0, 4 HOMR A 2 L
OB I IE 5 HAT s v RS2 s pL B, B 7E % e
SRR RIS %

1 £ &

S T R R AR TiS322 & @ Aokt P AL A
04 R I Bk S Ak A 4 WF 5% BT P 350 4 J 4 R
AR A w44, H A U Ti-5. 15A1-3. 02V-
1. 90Fe-2. 15Cr-0. 0740-0. 018C-0. 007N-0. 002H, B #H
AR (892 £5)C

Ti5322 &4kt B4l 21 2 B 3L R B 2
HAVRHIE, WK1 FroR, XA 2420 kA
A o AHFIILRIGR A 9 /D B B A8 B AHA Y. %G 4 e
—PER ARG 4, PURREE N 1 121 MPa, JEfiloR
FEoh 987 MPa, FEAH Ny 13.0% , Wi 4 F N
32.0% , WICHHEEE(HRC) K 34.0, SRR N 5. 22
GPa, ZNA PR E N 1 531 MPa, W% N 425
16.5% , whaERIkEE N 253 MI/m’, Ti5322 &40k

B 1 AR A TiS322 &4ttt 2488 A
Fig. 1  Metallograph of high strength low-cost Ti5322 alloy plate

5 BT E A A E A AR B (900 MPa 4% 5 )
TI6AMV &4 PRI, AL T £ 200 MPa 928 2%

M Ti5322 &4 Hb EYIBUR ~F 2 45 mm x 150
mm x 150 mm F#EAR, K5 603 %& H A ME Bl
AR IR B i A S, o B4R A, K
RN 5 2 THE B 02 10 m (947 &, i S #E
3105 mm KAF2E AU I BRI, SEFThusi
PEREMN K, ] 2 SR 2% o i S 00 4 B & K], 105
mm FFECZE B SR B 500 i 93W 295 4l ik, o
BHEAAHR6 mm, KB N 13.9, &g 4 g,
T A (1 350 £50) m/s

Targetrack .
Opto—electronic
P .
« high speed camera

=
T

Velocity probes

' 93
x )
)|

Sound-absorbing device

105 rod-like Gun
simulating Terminal ballistic laboratory
projectile

B2 AsBELTHEETER

Fig. 2 lustration of terminal ballistic test device

%2 GJB 5119—2002 4 H kLB 4 R 50 7
) AT RAT 2 AR A PR RE T . o T HERA
AT TiS322 A4 WA BT IRPERE, AR ARIEST 3
YA RS S, S [R] S S0 58 S ) B R T 3 %
SN ELAR . LA 3 IRESCEAS R 603 3 K sk 4
FIRMAEARTYE, AR5, W TiS322 A4
BRI BT T 230 T, — 2 S BT 2 WL A8 47 1R
T —2YAE R TR R, R G A B
LW ORI TTE S

2 GRS

2.1 fsikse

B B P R AL E, R RAETE [7] 55 Bt i 450 F &
Ja 2B FH DR AR 40 1 R0 34 4 AN Y 22 55 i
)R 47 R B B IR FRAEAE [A) 35 5 25 A T 4 Jm o 1Y
FARFRGTRRE RE AN TR AN R 22 5. TR Bl 37 &
E, FzS [P 240 E R RITEIT

E, = [pRHA *(Tyo - Ty) ]/(pTiSBZZ - b)

E = (Tyy =Ty)/b=E, X (prsp/priua)



BTk B3t R
16 Titanium Industry Progress 37 %

:—l‘«tq:‘ PRHA ~ PTi53zzﬁ%U%ﬁ]ﬁﬁ%$%ﬂ*ﬂ Ti5322 %%
MR Ty e iHEZ 105 mm FF=CABE 40 56 e 15 {211
BBk A 48 X 28 8, HU 65 mm; Ty &S5 Yy
e R B AR 2 IR s b SR IR AR A JEEE

SEESINAS 603 35 ke HAR (1 - B R AR SR IR Y
1917 mm, @A E] TiS322 & 40 B B3
REE, N 1.80, =PRI E N 1.02, AL,
Ti5322 S4BT B3 R4 E,, L TR HA R & T
2580% , =S [AIBH 4 R AL £S5 Y B AR AE > .

S o PR ) 2 F T AR, BRE SR
TERAT 2 H iR A 0F R Fr 2 B0 p b sk e o
— T IR B 20% ~ 40% , 3% 1] fig 5 5 S0 A P 2t 7R
HER S A AR A O LR RN BT ST B G
2.2 RBWMIRGHEHE

& 3 Sh Ti5322 A4 MR B 2 MBS . 5%
i 2E RS MK A A MR AR L, A 2 H A
SAR IR BB AR TR B RN o 28 0 0 10 A AR Y
BN, K10 £2) mm, 29 R BIRIRH EAR Y 2 £ i
U R B 5 B0 AR U b B DL R AR K, T (8

2)mm,

B 3 Ti5322 &4 ¥eir oy E NS B R
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Fig. 13 Morphology of micro-damage at location F in fig. 11 of
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