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ABSTRACT

A water jet propeller is a key component that generates propulsion during the start of a naval vessel.
When failure or breakage occurs, the vessel cannot operate. Recently, a flow analysis and structural analysis
were conducted to understand the cause of damage to a bolt on a water jet. In particular, the stress and
strain acting on the fastening bolt (impeller shaft and tail shaft) were examined to determine the extent of
misalignment between the impeller shaft and the tail shaft of the water jet propeller. The study determined
that stress and strain were concentrated on the impeller shaft and the tail shaft bolt. The alignment of the
propeller impeller shaft and the tail shaft increased significantly in response to the tail shaft bolt. Failure of
the tail shaft bolt fastening can lead to misalignment between the impeller shaft and the tail shaft.
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Table 1 Material property

Type Bolt Impeller/shaft
(S450) (STS630)
Density 7850k g/m’ 7820kg/m’
Poisson’s ratio 0.29 0.272
Shear modulus 80GPa 77GPa
Yield strength 490MPa 869MPa
Tensile strength 686MPa 993MPa
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Fig. 12 Result of strain distribution

Fig. 13 Result of displacement distribution
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Fig. 18 Photograph of bolt breakage

Table 2 Maximum stress and safety factor of bolt

Maximum stress | Maximum stress |Safety factor

Misalignment (at system) (at bolt) (at bolt)
0.15mm 33.2MPa 30.1MPa 16.3
4.0mm 741.1MPa 545.8MPa 0.9

Fig. 19 Shaft misalignment
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