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Fig. 1 Dimensions of the specimen
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Fig. 2 Schematic diagram of the 3D model of an injection mold cavity
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Tab. 1 Characteristic parameters of MggCu,sY,, amorphous alloy

wE WA S g/ Wy HiBE FIAAZe  WRAALR  BOEEEE tRahik
(grem®)  (J-kg'-K') (J-kg*-KY (W-m'-K')  (J-kg") (kg-m*-s™) /G I WEErC JREIC
3.22 1000 600 200 247 x 10° 0.1 426 484 147 208

Fx2 HEEMPCuCOBeRIHNIESEL
Tab. 2 Thermophysical properties of CuCoBe mold
materials

R (grem®) Y (J-kgh) PG, (We-m™t-K?)

8.36 0.49 x 10° 330
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Abstract:

In the magnesium-based amorphous alloy injection molding process, the mold cavity structure design has an
important impact on the formation of amorphous alloys. Aiming at the technical bottleneck of insufficient
cooling rate and significant crystallization tendency caused by the traditional mold structure, this paper carries
out systematic numerical simulation and structural optimization of the mold cavity based on the techniques
of computational fluid dynamics and finite element analysis. Through the construction of the cavity model
and mesh division, the simulation found that the original cavity mold pouring and overflow system on the
sample thermal impact was significant, resulting in the minimum cooling rate of only 108 <C /s, below
the critical cooling rate of amorphous alloys, part of the region of the cooling temperature after the initial
crystallization temperature, there was a risk of sample crystallization. By optimizing the casting and overflow
system, the cavity volume was reduced to 50 000 mm?® (72.7%), and the number of meshes was reduced to
8 997 497(64.6%), which effectively reduced the raw materials loss and the simulation complexity. After
optimization, the solidification time of metal liquid filling was significantly shortened, the temperature of
specimen area reduced to below the initial crystallization temperature, and the minimum cooling rate increased
to 230 “C /s, which was 113% higher than that before optimization. At the same time, the charging time was
only 0.669 5 s, which satisfied the condition of amorphous phase formation. This paper provides a reference
for the mold cavity design of magnesium-based amorphous alloy injection molding, which is significant for
improving the quality and productivity of amorphous alloy products.
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