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Dynamic properties and rod jet simulation of copper-based bulk metallic glasses
ZHOU Bingwen', MENG Fandi', ZHANG Quanxiao®, TIAN Kaiwen?, HUANG Weiming?, MENG Linggang',

YA Bin', ZHANG Xingguo'
(1. School of Materials Science and Engineering, Dalian University of Technology, Dalian 116024, China;
2.Ningbo Branch of Chinese Academy of Ordnance Science, Ningbo 315103, China)

Abstract: In order to explore the applicability of copper-based bulk metallic glasses to shaped charge liner, which
have high strength, high hardness and glass-forming ability, rods of CussZrssAlsAgs alloys were prepared by
water-cooled copper mold method. Static compressive properties and fracture morphology and dynamic compressive
properties at different strain rates were studied. The formation process of shaped charge rod jet was simulated by
using AUTODYN-2D. The results show that well-developed uniform distributional vein patterns exist on the static
compressive fracture surface. The dynamic compressive strength firstly increases and then decreases with the strain
rate increasing indicating the alloy has strain-rate sensitivity. The simulation analyze shows that shaped charge liners
of copper-based bulk metallic glasses has good jet-forming abilities and analysis is hard to neeking. These features
endow the copper-based bulk metallic glasses with fine penetration ability when used as shaped charge liner.
Keywords: copper-based bulk metallic glasses; dynamic compressive; strain rate; rod jet simulation
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Fig.1 Static compressive stress-strain curve and fracture
morphology of CussZrazAlsAgsbulk metallic glasses
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Table 1 Dynamic compressive experimental data of
CussZra3AlaAgsbulk metallic glasses at different pressure
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Fig.2 CussZra3AlsAgsbulk metallic glasses remaining after SHPB
experiment
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Fig.3 Dynamic compressive stress-strain curve of
CussZrazAlsAgsbulk metallic glasses at different strain rates

# 2 CussZrsAlsAgs BURE i & G AR MAZ R KZh &S
R
Table 2 Dynamic compressive strength of CussZrasAlsAgsbulk
metallic glasses at different strain rates

s VA e BADURHEE 04/MPa
1 1260 640
2 1330 730
3 1420 800
4 1480 530
5 1670 550
6 1770 480
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Table 3 The explosive parameters
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Fig.4 Structure and finite element model of shaped charge liners

P, EIBAR DR, EHRE T, A
S T S PO R AN T AR AL, WG 8 R0 S P A
PRERIREEIX ], AR 5, A Db

R 5. R 6 2RISR IR i & AR R 4
R 24 B B8 B T 3 R o AN [ B 20 B A QR
FT BT 2 LA S Bl B2 A R R 2, 1 6 e
FOBMT 2L 0 RO A FE BB I TR R G I i 26, 181 7
N AR AT ORHAUAN TR I 220 T ) Sk 83k 2 0o EE 1S
DL UL RS Bl P2 5 e A P2 ) ZE B it 2 . T DA

i A PR T,

B R AR e e BEEBRAAAE B AT S U AR PO T AR T 5 A

K5 PRI SR TRAS R Z0 R B RO IR

Fig.5 Shape of rod jets about two materials at different times
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Table 5 Head and tail speeds and rod jet lengths of rod jets about Cu-based bulk metallic glasses at different times
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R 6 FHAT AEHFRAEA RIS 2R i 3k R o B2 B A AR it 2
Table 6 Head and tail speeds and rod jet lengths of rod jets about copper at different times
ik [a] 10us 15us 20us 25us 30us 35us 40us 45us 50us S55us 60ps 65us
kA /mes! 4310 4633 4849 4968 5029 5013 4980 4946 4910 4902 4854 4835

JEEE/ms! 387

A E/mm 19

408 490 535 574 606 637 651 655 680 757 760

39 61 82 104 125 146 167 188 208 229 250
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Fig.6 Variation of forming length with time for two different rob
jets
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Fig.7 Variation of velocity difference between head and
head-to-tail with time for two different rod jets
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