Bok ol fo®w OB TR
2014 4E 11 A JOURNAL OF NETSHAPE FORMING ENGINEERING

B EEFIEAT ZK0 ZFAEMERTH

iR, TR, TFH, I E
(Fhdb 2 MRRLE S TR, KJE 030051)

FE: SRRRES(AEBES AEBATS SFRLTH+T6 &) ZK60 464 Fe i b 1T T i & ik i
F(500 m/s) EHRHBAR, SRAN HRBELRE, MRl TGRAT OO T E,
BLEA ZK60 A Yot B A BT e Bk A HR B EE LT, RABREST, A A SRR, BT
T +T5 & ZK60 462 e M 83T, B Bl B JU-F R AR s @ I w2547, @2 T #
WRE LS e A A AR R a9 X 2 X, JLA T 4 ZK60 4562456 h e AR A & B A A s
IR RF G IR

KB R TEE,; ZK60 4464 +&; AR

DOI; 10.3969/]. issn. 1674-6457.2014.06. 009

fhESES: TG113.25%3 XERERIRAD: A NERES. 1674-6457(2014)06-0063-05

Deformation Behavior of ZK60 Alloy at High Strain Rate

ZHANG Zhi-min, YU Jian—-min, WANG Zi-tian, YANG Ya—-qin
(College of Materials Science and Engineering, North University of China, Taiyuan 030051, China)

ABSTRACT: The impact process and failure characteristic ofdifferent states ZK60 alloy ( hot deformation, defoprmation+
T5, deformation+T6) under high speed impact by steel bullet have been innestigated. The results showsthat ZK60 alloy has
better defensible performance because of shear ship appears in the shot hole back of target plate. The defensible perform-
ance of hot deformed + TS5 state ZK60 alloy is better. The cracks hardly appear around the crater. The relation between
shear depth and mechanical properties of target plate material is established by linear regression equation. The relation states
shows that only whencomprehensive mechanical properties of ZK60 alloy could reach the most ideal state, the material can
obtain excellent defensible performance.
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Table 1 Mechanical properties of the target plate at
different state

B o s o = Roa 4
a2 /MPa / MPa / %
11 IS (340 °CLe=1.59) 280 250 16.7

12 PV (340 C,e=1.59)+T5 & 265 235 19.4
13 PASIE(340 C,e=1.59)+T6 & 245 189  33.3
21 PVIFIEA(340 °C,e=2.07) 295 260 22.2
22 PVIFIE(340 C,e=2.07)+T5 & 270 162 13.9
23 PVIFIE(340 °C,e=2.07)+T6 2% 255 196 33.3
31 AL (420 C,e=1.59) 199 141 33.3
32 PIE(420 C,e=1.59)+T5 & 245 205 13.9
33 PUIE(420 C,e=1.59)+T6 & 240 205 16.7
41  PUIEA (420 °C,e=2.65) 260 188 27.8
42 PAE(420 C,e=2.65)+I5 4 260 215 22.2

43 PETE(420 C,e=2.65)+T6 &% 240 210 16.7
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Fig. 1 Experiment device for high speed impact magnesium

alloy target plates
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Fig. 2 Morphology of bullet hole after impact(340 °C)
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Fig. 3Morphology of bullet hole after impact(420 °C)
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Fig. 4 Morphology of bullet hole on the back plate after impact
(340 C)
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Table 2 Crater depth on the back plateathigh speed

impact
e M TR [ b ESTIRE
I h/mm I h/mm
1 11 2.44 7 31 5.08
2 12 4.50 8 32 4.70
3 13 3.40 9 33 5.40
4 21 4.80 10 41 3.34
5 22 4.90 11 42 3.08
6 23 4.94 12 43 4.10
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Fig. 5 Morphology of bullet hole on the back plate after impact
(420 C)
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Fig. 6 Relationship between the mechanical properties of target plate material and crater depth (h)
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