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The Effect of the Gap of Spline on the Deflection of Propeller Shaft
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Abstract

A propeller shaft is the device which is used to transmit the power between two shafts in a
vehicles, an industrial machinery, etc. The end of spline is worm due to the deflection of the propeller
shaft, and a lifetime of it is reduced, because it for industrial machinery has the length of 2,500 mm,
the weight of 300 kg, and the sliding distance of +250 mm. Accordingly in this study we analyzed the
effect of the gap of spline on the deflection of a propeller shaft carrying out the finite element
analysis, in order to determine the proper gap of spline to minimize the deflection of it. We adopt
10-kinds of gap of spline from 0.05mm to 0.5 mm at interval of 0.05 mm as the design parameter for
the finite element analysis and the centrifugal force as the load condition.
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Fig. 1 Meshed shape of a propeller shaft
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Fig. 2 Boundary conditions of the propeller shaft
for the finite element analysis
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Fig. 3 Displacement distribution of the propeller
shaft (as the gap is 0.05 mm)
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Table 1 The maximum deflection of the propeller
shaft (Drmax) With respect to the gap (Gs)
of a spline [mm]

GS Df,max GS Df,max
0.05 0.058 0.30 0.073
0.10 0.061 0.35 0.078
0.15 0.063 0.40. 0.083
0.20 0.066 0.45 0.087
0.25 0.070 0.50 0.092
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Fig. 4 Max. deflection of a propeller shaft with
respect to the gap of spline
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