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Finite Element Anaysis for forming of bulk amorphous materials
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Abstract

The purpose of this study is to clarify the bulk/sheet forming characteristics of bulk amorphous alloysin
the supercooled liquid state. The temperature dependences of Newtonian viscosities of amorphous materials
are obtained based on the previous experimental works. Finite element analyses for compression forming and
sheet deep drawing of amorphous materials are performed. Effects of friction coefficients and temperature
are examined and formability of amorphous material is explained in detail.

MEMS

Fig. 1

**

E-malil : ydee@kookmin.ac.kr
TEL : (02)910-4677 FAX : (02)910-4839

. (Supercooled liquid
state)

(Fig2 ).

.-'f-_! Bty o
[ == i rf--a.,.'__ Ay
f ) i *_I ¥ = \

GrainsizeDg € Width of V-groove Wy
@ir %E\
GrainsizeDgy & Width of V-groove Wy

Fig. 1 Deformation mechanism and microformability of
superplastic alloy of polycrystalline aggregates
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Fig. 2 Deformation mechanism and microformability of
amorphous alloy in the supercooled liquid state
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Fig. 3 Characteristic flow curvesin the supercooled
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Fig. 4 Temperature dependence of normal viscosity in
the supercooled liquid state (Pd 4oCusgNi1oP20)
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Fig.5 Characteristic flow curvesin the supercooled
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Fig. 6 Temperature dependence of normal viscosity in
the supercooled state (ZrssAl10CuzgNis)
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Table. 1 Material properties

zr-pmG | Superplastic
Aluminum
Young' s ModulugPa] let+16 69e+9
Poisson’ sratio 0.33 0.33
Constitutive egn 1 03
s =kMelxe.ls =k e,
Thermal  expansion
- 1.01e-05 2.36e-5
coefficient [1/ K] ©
Specific heat
746 900
[Vkg-sec]
Density  [kg/m3] 6100 2705
Conductivity
21 231
[J/mrsec-K]
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Fig. 12 Distribution of Temperature of Superplastic
material
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Fig. 13 Schematic and Finite Element Mesh of Multi-
head Punch Deep Drawing
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Fig. 14 Deformation during Multi-Head Punch Deep
Drawing

Fig. 15 Deformation during Multi-Head Punch Deep
Drawing
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