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Abstract

Endurance of ship hull can be estimated by existing regulations and fatigue estimation methods.

These can be applied to the hull materials that are recommended by ship regulations but can't be applied to

new materials. In this study, structural force in the worst sailing condition is obtained by the acceleration

measurement test of small polyethylene boat and the endurance of small polyethylene hull is estimated by

rainflow cycle counting method and linear cumulative damage rule.
polyethylene boat is 1.8MPa and much lower than the fatigue strength of at least 5.9MPa for the fatigue

Maximum Von-Mises stress on the
life

of 1x10° cycles. Fatigue life of the polyethylene boat hull is estimated to be 6,229 years.

Key Words : Acceleration Measurement Test, Endurance, Hull, Linear Cumulative Damage Rule, Polyethylene
Boat, Rainflow Cycle Counting Method, Ship Regulation.
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[Table 1] Dimension of polyethylene boat

Overall Overall Aspect Engine Number

length width ratio horsepower | of crew
(m) (m) (ps) (Person)
6.5 2.1 0.35 139 6

(c) Side view
[Fig. 1] Line drawings of polyethylene pleasure boat

(d) Front view
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[Table 2] Mechanical properties of Daelimpoly TR-418BL

Elastic Poisson’ Yielding | Ultimate Eloneation
modulus | * Sf.o s strength | strength N (éa) ©
GPay | ™M° | MPa) | (MPa) o
O, — € 1.1 0.42 38 91 810
o, €, 11 0.42 27 27 810
2.2.2 O2AI™
T ZAHES KS B ISO 1143[10]0]1 4 A|bstar =
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[Fig. 2] S-N curve of Daelimpoly TR-418BL
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[Fig. 3] Overview of sallmg test
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[Fig. 4] Acceleration measurement in sailing test
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(a) structural model

(b) boundary condition

[Fig. 5] Boat structural model for bottom pressure

[Fig. 6] Meshing for the boat subjected to bottom pressure
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’ Static structural analysis by unit forces ‘
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Fatigue life prediction of boat by
Rainflow cycle counting method and
Palmgren-Miner rule

[Fig. 71 Estimation procedure for fatigue life of polyethylene
boat
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(b) Total deformation

[Fig. 8] Maximum Von-Mises stress and total deformation in
sailing test
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