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The Finite Element Analysis for a Micro Turbine

Fabricated by LIGA-like Process
J. Oh, B. Choi, and N. Kim
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Abstract

The finite element analysis of a micro turbine was made to investigate safety margin of its
operating condition for the high aspect ratio nickel micro turbine blades fabricated by conventional
LIGA-like method. From our study, we found that the fabricated turbine could not exceed its yield
strength even if the pressure difference between inlet and outlet of turbine blade was about 44kPa, and
the correlation of friction coefficient and the maximum stress, caused by contact friction between outer
diameter of shaft and inner diameter of turbine blade, was somewhat reciprocal. The maximum stress
was decreased with the increasing contact friction, when turbine blade was in its state of rotation. By
the results of our study, we conclude that it is possible to fabricate metal micro turbine more easily
than surface micromachining technology and to operate with no risk of metal structure’s damage,
which is caused by yield strength, if the operating condition with the design of micro turbine itself are
optimized. It is useful to adopt other applications which have the contact problems between a moving
part and the fixed one in micro structures.
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Fig. 5. Stress distribution of the turbine blade for
the initial state ( z=0.3)
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Fig. 9. Stress distribution of the shaft for Fig. 12. Stress distribution of the turbine blade for
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