Micro-forming is a suited technology to manufacture very small metallic parts(several mm~gm). Micro-forming of
Zrg;Cui7NizAlg bulk metallic glass(BMG) as a candidate material for this developing process are feasible at a relatively low
stress in the supercooled liquid state without any crystallization during hot deformation. In this study, micro-formability of a
representative bulk metallic glass, Zrg,Cu;7NijsAlg, was investigated for micro-forging of U-shape pattern. Micro-formability
was estimated by comparing Rt values (=A#Ag), where Ag is cross-sectional area of U groove, and A; the filled area by
material. Microforging process was simulated and analyzed by applying finite element method. FEM simulation results
should reasonable agreement with the experimental results when the material properties and simulation conditions such as top
die speed, remeshing criteria and boundary conditions tightly controlled. The micro-formability of Zrg,Cu;;NijzAlg was
increased with increasing load and time in the temperature range of the supercooled liquid state. Also, FEM Simulation using
DEFORM was confirmed to be applicable for the micro-forming process simulation.

Key Words :

2t "'Ff‘*( ALl RFS XM EEZ|
gt H (24 CHsr Z[AH Xt

i

A study on the micro-formability of Zrs;Cu;7Nii3Alg bulk metallic glass using
micro-forging and finite element method application

S. G. Kang(Mechanical and Automotive Engineering, University Of Ulsan),
Y. S. Na(Advanced Materials Research Division, Korea Institute of Machinery and Materials),
K. Y. Park(Mechanical Eng. Dept., UOU), S. C. Son(Mechanical Eng. Dept. UOU ),
J. H. Lee(Advanced Materials Research Division, Korea Institute of Machinery and Materials)

ABSTRACT

Finite Element Method(-3+8.24~1)
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Micro-forming(vle] 2= 43 &), Micro-forging(vle] 22 ), Bulk Metallic Glass(E2 2 w42 ),
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Fig. 1 Schematic illustration of micro-forging system
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Fig. 2 SEM microphotographs of U-grooved die with 30

m width

a9 3 e vlolaR H3AYL T F HIYS
H7ral7] gk FIRA AR o R A, nlo]la R 539
UE @ael Al wmAs 48 F vlolam 23
of AALE R Ao WK HZH APAS
Hrrstdet. mlelaz A A HIHFA Ry gk
U & FdE Aze ddded Ao dig U &
Fgo wA A0 M(ReA/A)E e, 72
o] oA Ao Z RS TSl ZrAdl EA
N gEel 4342 s

I'= B
] [f

High Resolution Surface Profiler
{HRSP) Observation

$

i % The geometrical ransferability was

~ estimated by comparing the ratio of Image analyses
i The Nowed area to U-grooved area. é
R =AfA, (A : the flowed area of the -

i material, A, : U-grooved area)

Fig. 3 Evaluation system of micro-formability for Zr-
based BMG
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Fig. 6 Variation of micro-formability with time
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Fig. 8 Variation of micro-formability with temperature
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Fig. 10 Simulations results at different loads of
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