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Table 1 Mechanical properties of 1Cr18Ni9Ti
Materials Module of elasticity/Pa Poisson's ratio
1Cr18Ni9Ti 1.95 X 10" 0.3
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Table 2  Structural parameters of bellows (units: mm)
Total Numbers ave
Ttems Wavelength Thickness
length  of wave height
U shape 24 10 1.8 2.41 0.16
S shape 24 10 1.8 2.5 0.16
C shape 24 10 1.8 1. 06 0.16
Rectangle
24 10 1.8 1. 06 0. 16
shape
Triangle
24 10 1.8 1.88 0.16
shape
3.2
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Fig. 6 Meshes of bellows
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Table 3  Characteristics of bellows
Items Stoke/mm Linearity/ (%)
U shape 0.714 0.371
S shape 0. 855 0.161
C shape 0. 06 0.173
Rectangle shape 0.106 0. 89
0.133 0.135

Triangle shape
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YUAN Wen-quan, GONG Yan, ZHANG Wei, WANG Xue-liang, NI Ming-yang, ZHAO Lei
(Changchun Institute of Optics , Fine Mechanics and Physics ,Chinese Academy of Sciences,Changchun 130033, China)

Abstract; Geometrical nonlinearity of a fine objective lens’ bellows actuator was analyzed with finite
element method, and characteristics of bellows actuator were evaluated by linearity. Geometric nonlinear
deformations of some common bellows(U shape, S shape, C shape, rectangle shape and triangle shape)
were analyzed via the finite element method, the stoke and linearity of these actuators were obtain with the
least square method. The results show that: the S shaped bellows, of which linearity is up to 0.161%, is
the best one for large stoke bellows actuator, and the triangle shaped bellows, of which linearity is up to
0.135%, is the best one for small stoke bellows actuator.

Key words: Fine objective lens; Pneumatic; Bellows; Geometrical nonlinearity; Finite element method



