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ABSTRACT

In this paper, stability of ultra precisio
unit is analyzed, this unit is the kernel unit
precision processing machine, According
alteration of shape and material about
stability investigation is performed.

Through this stability investigation, trial
is reduced in design and manufacture, at the
time, we are accumulated foundation data for

control,
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Fig.1 FEM Modeling of Ultra Precision Cutting Unit
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Fig. 2 Cutting Force of Micro Cutting Machine

Table 1 Material Properties

Unit Material |E kg/mr'| v | e ke/mr
PZT AE(0505D16 44001 034 250e-6
Byte Zig Mild steel 21,000 026 7.8e-6
Tool Holder| Tungsten 68,7301 0.22{ 1.48e-6
Byte Tip Diamond 114550; 0.20| 3.50e-6
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Fig.3 Von-Mises Stress Distribution
of Micro Stage(Aluminum)
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Fig.4 Von-Mises Stress Distribution
of Micro Stage(Copper)

Fig.5 Von-Mises Stress Distribution
of Micro Stage(Spring Steel)

Table 2 FEM Data According to material Alteration on

Micro Stage
Hinge Type Round(Circle)
PZT load 0
Radial(25Kg), Axial(100Kg),
Byte load .
Main{-140Kg)
Type Aluminium| Cooper |Spring steel
Pzt E(ke/mf) 7,000 9,800 19,000
Material
. v 0.32 0.30 0.26
propeties
o (ke/ur) 27e-6 8.6e-6 7806
Tmax On Stage(kg/m)| 3676 3771 3936
Yielding stress(kg/mi) 21 42 40
Criterion Factor 7.352 7.54 7.872
"Y' (kg/mnf) (100%) (102.6%) | (107.1%)
Safety Factor 2.86 557 508
Crack No No No
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Fig.8 Response of Displacement (Spring Steel)

Table 3 Displacement Response of Byte Tip According
to material Alteration on Micro Stage
Hinge Type Round(Circle)
PZT load 85Kg

Byte load Radial(0Kg), Axial(OKg), Main(0Kg)
Xl -21.237700] -155298000f -8.31574000
(100%) (73.1%) (39.2%)
Displacement| | | -41.956700 -306252000) -16.33500000
of Byte tip (100%) (73.0%) (38.9%)
Zm | *0:163368 +0.0785229 -0.00316555
(1009%) (48.1%) (1.94%)
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