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Table1 Chemical composition of TC4, TA15, TA18 and f20C (/%)

Alloys Al \Y Mo  Zr Fe Si c 0o N H Sn Zn Cr Ti
TC4 61 42 - - 014 <0.01 0.16 0.01 0.001 - - - Bal.
TA15 64 19 15 20 0.02 0.02 0.01 0.07 <0.01 <0.001 - - - Bal.
TA18 3.0 284 - - 012 - 0.02 0.09 0.02 0.002 1.8 - - Bal.
p20C  5.12 - 448 18 0.52 - 0.01 0.08 0.02 0.002 11 2.9 25 Bal.

1-impact bar; 2-input bar; 3-strain gauge; 4-sample; 5-output bar;
6-absorbing bar; 7-damper; 8-strain measuring device;
9-waveform storage device; 10-data processing system
K1 Hopkinson Bar %% &/~ & K

Fig.1 Scheme diagram of Hopkinson Bar
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Table 2 Results of ballistic experiments 4 TC4, TA15. TA18. B20C B\FE1Z) A H N Jy- R AR il 25
Alloys A3 steel TC4 TAL5  TA18 p20C Fig.4 True stress-strain (o-¢) curves at 4000 s™ strain rate of
DOP/mm  22.2 6.2 7.5 6.1 4.7 TC4, TA15, TA18 and 520C
N - 2.42 2.19 2.42 2.61
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Fig.3 Plastic deformation and fracture of four species at 4000 s
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Fig.5 Dynamic strength (a), ductility (b), impact absorbing
energy (c) and DOP (d) of TC4, TA15, TA18 and $20C

alloys
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M 4 iR,
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Table 3 Results of quasi static compression tests

Compression strength, Fracture strain,

Alloys Rn/MPa e
TC4 1211 0.24
TAL5 1156 0.26
TA18 1160 0.34
£20C 1474 0.20

x4 EREBSHMAESER

Table 4 Results of quasi static tensile tests

Alloys Yield strength,  Tensile strength, Elongation,
Ry/MPa Rm/MPa A%
TC4 796 837 3.57
TA15 752 807 2.88
TA18 562 601 1357
p20C 1052 1101 2.14
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Fig.6 Damage situation of the front side and back side of titanium alloy targets

—m—Quasi-static compression strength
1500 F —e—Quasi-static tensile yield strength
—a—Quasi-static tensile strength

—w—Dynamic compression strength
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Fig.7 Compression strength, yield strength, tensile strength and

dynamic compression strength of cast titanium TA18, TC4,

TA15, and 520C
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1) 1E#iESEkE 4 p20C. TAL8. TC4 I TALS
t, p20C 1) A3 T BUEA e/ NRR FIRME 4.7 mm,
Iy A eSS 4 TCA. TAL5 F1 TAL8 1K 22%.
37%AH1 23%, H. L5 & B4 R A AH N A &K E 2.61,
IX S 55 i AR A 4 p20C B AR PR g

2) ¥ BEKA 4 p20C MIBIASELERE . MRS
PO 5 R Y 7 A A JEE TR e R R 7 S b R A 4
Wik 1578, 1474, 1052 Al 1101 MPa, %58 {5 7E 4 Fb
KRG ¥ i I, 3R B2 TR 4 0 B T A A i
X 551G AR A S LB BE I S TR T ) s 4 FhEE
ERRA SR Th . ShASEEME IR ST RN AR
07 5 A K 2 ) 5 T 1 R S IR — E B R R, KA
i TRSC ) 325 S8 1 R e 24 SR X B 1 R ) 5 )
AR RETER .

3) BHIESKE 4 p20C HAR IET H L T RN 10
mmx12 mm SIS, 1E 4 FEESRE &P g R
BRI, [FIB VA R B B ) s ER A I &, (R
HpuoatEae 2 R M.

SEHK References

[1] Zhou Wei(JE %), Ge Peng(% ), Xin Haiying(3 i) et al.
Rare Metal Materials and Engineering (% & 4 J& # ¥l 5 T1%)
[3], 2013, 42(4): 781



%5 8 RIS FEIE ARG &) A TR TR RERIT 7E - 2239 -

[2] Zhang Zigiang(3k H 5&). Armor Technology(Z i 57 3 5 R 2 [8] Yao Junchen(#kf& i), Wen Lifang(SC Wi 757), Han Shoubo(%#

fih)[M]. Beijing: Weapons Industry Press, 2000: 161 F#9%) et al. Journal of Materials Engineering(¥1 % T.72)[J],
[3] Gao Wa(® ), Zhang Cunxin( 3 f#15). Titanium Industry 2008, 6: 46
Progress(#k kit i)[J], 2008, 25(3): 6 [9] Zhao Shougen(i#* ##R), He Zhu(fT ), Yang Jialing(# 5 %)
[4] Gonzalez Jorge F. RTO AVT Specialists' Meeting on "Cost et al. Journal of Beijing University of Aeronautics and
Effective Application of Titanium Alloys in Military Astronautics(db 5T 4 i R K 5 2% ) [J], 2007, 33(8): 982
Platforms" [C]. Norway: RTO-MP-069( 1), 2003 [10] Lu Shouke(#%5¢ %), Shi Guochuan(52H JIl), Chen Xia([%
[5] Wang Yanling, Hui Songxiao, Liu Rui et al. Transactions of ) . Computer Development and Application(H i F & 5 B
Nonferrous Metals Society of China[J], 2015, 25: 429 F)[31, 2010, 23(9): 47
[6] Sukumar G, Singh B B, Bhattac-harjee A et al. International [11] Liu Qinghua(Xi&4£), Hui Songxiao(Z#A%%), Ye Wenjun
Journal of Impact Engineering[J], 2013, 54: 149 (™3¢ E) et al. Chinese Journal of Rare Metals(fi# 4:J&)
[7] Mithun K. Thesis for Master[D]. Akron: The University of [J], 2012, 36(4): 520
Akron, 2008

Mechanical Properties and Ballistic Performance of As-cast Titanium Alloys

Yu Donghui, Fan Qunbo, Wang Fuchi, Xia Yumeng, Mu Xiaonan
(Beijing Institute of Technology, Beijing 100081, China)

Abstract: A series of experiments were conducted on as-cast titanium alloys $20C, TC4, TA15 and TA18, including the ballistic test, the
dynamic compression test, the quasi-static tensile test, as well as the quasi-static compression test. Based on the experiments, factors affecting
the ballistic performance of as-cast titanium alloys were compared. Results show that as-cast titanium alloy f20C has the minimum of DOP,
which is 4.7 mm, about 22%, 37% and 23% less than that of as-cast titanium alloys TC4, TA15 and TAL8, respectively. Besides, mass
efficiency of p20C is 2.61 which is the maximum among the four as-cast titanium alloys, indicating that $20C has the best ballistic performance.
Furthermore, dynamic compression strength, quasi-static compression strength and quasi-static tensile yield strength together with quasi-static
tensile strength of $20C are 1578, 1474, 1052 and 1101 MPa, respectively, larger than the corresponding values of the other three titanium
alloys. While the impact absorbing energy, dynamic ductility and critical fracture strain and fracture elongation don’t reflect the ballistic
performance very well. In addition, the cratering size of the target frontage of f20C is 10 mm>12 mm, being the biggest one among the four
as-cast titanium alloys, without obvious shearing plugging damage.

Key words: as-cast titanium alloy; ballistic performance; dynamic mechanical property; quasi-static mechanical property
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