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Abstract Linear actuator is a kind of guide rail different from other rails as an important component widely used in the
production of precise instrument. It is an essential element to implement the function of guidance and accurate locating. It can
provide theoretical foundations to insure the devices working stably by establishing and analyzing the static model. This
investigation takes KR26 made by THK corporation and based on Hertz contact theory for example firstly —the contact
stiffness is solved by studying the contact between a single ball and groove. Then the total stiffness is studied by modeling a
analytical model — which would be discussed in two different conditions which differs in considering preload or not. The
expression of total stiffness and the force —deformation curve would be solved and the comparison with the test from THK
corporation would be showed. Finally  the finite element model would be established and prove the correctness of theoretical
analysis.
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Tab.l Parameters of KR26

D,/ mm 2.778mm
/
/N 1.5-25 pum
17
THK
THK-
EX50 304 SUS440C  9Cr17
KR26 2 o E=193GPa E=
200GPa v,=0v,=0.3 r,=Dw/2 12y
0.515~0.525 r,=0.52Dw
3 o
2 KR26
Tab.2 Material Properties of KR26
/GPa
THK-EX50 193 0.3
SUS440C 200 0.3
THK-EXS50 193 0.3
3 KR26
Tab.3 Result of Parameters
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Fig.8 Comparison Between Theoretical Analysis and Finite

Element Analysis of Three Ball-Groove Contact
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