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

Jong Hyun Lim’, Geun Jo Han®, Jae Joon Shim’, Dong Seop Han',
Seong Wook Lee” and Tae Hyung Kim™

ABSTRACT

The function of main starting valve for marine engine is to supply cylinder with the air to start marine
engine. But, if the spindle, one of the main starting valve components, doesn't rotate accurately at the designated
air preésure, the marine engine may have some trouble in starting. So, to resolve the problem due to spindle
rotation in the main starting valve, the blocking device (blocking plate, limit switch, etc.) is installed in the upper
part of spindle to constrain the rotation. So, in this paper we introduced the rotation constraining ability of
blocking plate prevent the spindle from mis-working in
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the main starting value of the marine engine.
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1(a) Geometrical models of blocking plate
and spindle

Fig.

Fig. 1(b) Finite element models of blocking plate
and spindle
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Table 1 Mechanical properties of each material
Division Spindle Blocking plate
Material SM45C SS400

Elastic modulus 210 GPa 210 GPa
Poission's ratio 0.3 0.3

Yield strength 490 MPa 235 MPa
Tensile strength 686 MPa 450 MPa
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Table 2 Comparison of FEM and theoretical result

Angle o, 20,3 0 2 Error
[deg] [MPa] | [MPa] | [Mpa] [%]
0.3 48 32 70 54.3
0.4 83 55 74 252
0.5 121 81 95 15.1
0.6 164 109 118 7.3
0.7 203 135 142 4.7
0.8 236 157 164 4.1
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Fig. 6 The reaction torque characteristic with respect
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Fig. 7 The reaction torque characteristic with respect
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