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A Study on the Motion Constraint of Rotating Spindle in the Parallel Part
at Locking Plate

J.H. Lim’, J. I Shim, D. S. Han, S. W. Lee(Dept. of Mech. Eng., DAU Graduate School),
G. J. Han(Dept. of Mech. Eng., DAU), T. H. Kim(Dept. of Mech. Eng., K.L.T.)

ABSTRACT

Actuator being used in the ship supplies engine with air. When actuator is out of order, engine is not operated.
This out of order is due to fracture of piston or rotating of spindle in the case of plastic deformation of parallel part
in locking plate. For this reason, locking plate must be guaranteed enough strength. Therefor in this paper, the effects
of changes with the clearance of between spindle and parallel part, the contact height of parallel part and spindle, the
side circle diameter of parallel part and the width of locking plate in the designated torque are investigated. The
result of this investigation shows the relation between locking plate and spindle.
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Table 1 Mechanical properties of each part

Division Spindle Locking plate
Material SM45C $5400
Elastic modulus 210 GPa 210 GPa
Poisson's ratio 03 0.3
Yield strength 490 MPa 235 MPa
Tensile strength 686 MPa 450 MPa
Socket Pin hole

10

Locking plate

Fig. 1(a) Geometrical model of locking plate and spindle

Fig. 1(b) Finite element model of locking plate and spindle
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Fig. 2(a) Parameters of analysis
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Fig. 2(b) Motion of spindie
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Fig. 3 Reaction torque generated by spindle according
to the clearance of between spindle and parallel part
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Fig. 4 Reaction torque generated by spindle according
to the contact height of parallel part and spindle
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Fig. 5 Reactiontorque generated by spindl according
to the side circle diameter
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Fig. 6 Reaction torque generated by spindle according
to width of the locking plate
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