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ABSTRACT

Manufacturing capability at the micro or nano scale production field is requested strongly in view of parts and

product miniaturization.

Miniaturized parts and products will introduce lots of benefits in terms of high precision

functionality and low energy consumption. This paper presents the results of micro milling machine tool development
for micro machining process. Finite element analysis has been performed to know the relationship between design

dimensional variables and structural stiffness in terms of static, dynamic, thermal aspects. Performance evaluation

through machining has been tested and discussed for achievable machining characteristics.
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Fig.- 1 Conceptual CAD model for micro. milling

machine development
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Fig. 2 Finite element modeling for analysis of micro

milling machine
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Fig. 3(a) Static stiffness variation of micro milling
machine with respect to spindle overhang
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Fig. 3(b) Thermal stiffness variation of micro milling
machine with respect to spindle overhang
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Fig. 3(c) Natural frequency variation of micro milling
machine with respect to spindle overhang

length
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Fig. 4 Variation of straightness error with respect to
feed rate and depth of cut for 1-dimensional

linear trajectory machining

Fig. 5 Circular arc profile for 2-dimensional trajectory

machining test



N
Q

~ « Outer edge
16 \\ . S
2 . « inner edge
12 \ .
2 ® M,—-"
5 z
£8
5 S
w
) J"’f
0 v r
0 200 400 600
Inner Radius ()
Fig. 6 \Variation of percentage form error for
2-dimensional circular arc trajectory

machining

Fig. 7 Machined surface profile for 3-dimensional
sculptured surface machining
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Fig. 8 Cutting force prediction with 100 micron too! on

7075-T6 aluminum alloy with developed micro
milling machine
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