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Fatigue analysis of longitudinal stiffeners in high-speed
aluminum alloy ships under slamming

ZHANG Fan'?, HU Jia—jun®, LI Chen—feng'
(1. Harbin Engineering University, Harbin 150001, China; 2. China Ship Scientific Research Center, Wuxi 214082, China)

Abstract: Aiming at the difficuties of fatigue evaluation of slamming stress response for high-speed ships,
this study analyzes the stress response and fatigue damage based on the measured data of the bow of a small
high-speed aluminum alloy ship, by combining with fatigue tests on two typical longitudinal bulkhead-
penetrating structures, with the linear cumulative damage theory. The research confirms that the stress
response under slamming pressure exhibits obvious impact characteristics, and the stress amplitude no longer
follows the Rayleigh distribution. The results show that fatigue cracks may occur at the measuring points after
212 hours of continuous navigation under the test conditions. This achievement deepens the understanding of
the dynamic characteristics of slamming stress and provides a reference for the anti-fatigue design of
longitudinal bulkhead-penetrating structures of high-speed aluminum alloy ships.
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Fig.1 Location of the test points
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Fig.2 Time-domain curve of measuring point S1
0 oF
-100 —100 F
=200 200 F
g 0 = 300}
g ‘=
an —400 7 —400
=500
=500 +
-600
=600 +
~700 s s s s s
200 400 600 800 1000 626
Time/s Time/s
(a) (b)

Pl 3 S2 ) s F sk sl i 2

Fig.3 Time-domain curve of measuring point S2
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Fig.4 Time-domain curve of measuring point S3
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Tab.4 Fatigue cumulative damage of typical joints under measured data
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Tab.5 Fatigue life deduced from measured data
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