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Fig. 1 Mesh division for pressure casting of the amorphous alloy shaped charge liner
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Fig. 3 Real picture of the vacuum die casting equipment and mold cavity of the amorphous alloy
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Fig. 4 Simulation results of the temperature field in the filling process
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Fig. 5 Simulation results of the solidification field in the filling process

EEEREIERLEEUT, FHAgLEET
fEREST RO, NRELIRERFNEE, *
BRIIFEBUNEELERRERRLEELLT,
P EEMDRITERNRES . ETREDERERTLL
MERE|, £2.10 sBY, HESEARILEZTEEE,
WREHD L TILRRFIR . JEERSEE—F

(b)0.22s

(d) 0.48s

1XF15.5 sF127.5 sAY, HEBMFINBEZTINSENE
S5%IUEEMNERE . MEEIRERTLURI, 7£155 s
BT, S ERRENSSD ISR EmIRAR 7 REEE
E—FLA L, HEHEHERFSAZE27.5 sif, ALd
MERR, WREIDHBEREEET2SE, EibfE
1096 CENFETZ T, BAEIREAI0.48 SRR 5T



Vol.74 No.2 2025

FOUNDRY Ejj%ﬁ

1022.4 z
950.8 :
Mg |=

Lo
7360 "

664.4 .
592.8 < 2
521.2
449.6
378.0
306.4
234.8
163.2
91.6
20.0

(a) 0.66s

(c)155s

(b)210s

4

(d) 275s

Ele BREIIZREDELILER
Fig. 6 Simulation results of the temperature field during solidification process
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Fig. 7 Simulation results of the solidification field during solidification process
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Fig. 8 Simulation results of the temperature-time curve of the amorphous-forming alloy
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Numerical Simulation of the Pressure Casting Process of Amorphous Alloy
Shaped Charge Liner

ZHAO Xiao-xiao, JIANG Bo-yu, WANG Ming-ming, CAO Li-jun, FENG Hong-wei, GONG Liu-kui, HUANG
Wei
(China Ordnance Science and Research Institute Ningbo branch, Ningbo 315000, Zhejiang, China)

Abstract:

By using ProCAST software, the temperature change and solidification behavior of Cu-Zr-Al-Er-based
amorphous alloy shaped charge liner were studied during the pressure casting process. The results showed
that the amorphous alloy could complete the filling and solidification process of the pouring system within
27.5 s at a pressure casting process of H13 steel at 1 096 °C. The simulation results of different pouring
temperatures and mold materials showed that the alloy could cool to below the glass transition temperature (T,)
within 2.5 s, meeting the formation conditions of Cu-based amorphous alloy. Non-crystalline alloy shaped
charge liner billet were prepared by high pressure casting, and high-quality amorphous shaped charge liner
samples were obtained by CNC machining. The XRD and DSC tests showed that the pressure-cast shaped
charge liner presented amorphous microstructure.
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amorphous alloy; pressure casting; numerical simulation; cooling rate; temperature field
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