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Effect of Island-Reef Environment on Fatigue Performance of Lifting Lug
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ABSTRACT: The work aims to study the corrosion characteristic of lifting lugs in island-reef environments and its effect on
fatigue performance. By natural environment test of the lifting lug used for a missile in a typical island-reef environment, the
fatigue performance of the lifting lug were tested by a variable amplitude fatigue test. At the same time, the fracture corrosion
morphology and element content were analyzed to study the effect of the island-reef environment on the fatigue performance.
The results showed that: after one year of natural environment test, corrosion occurred to the zinc-nickel layer on the lifting lug
surface, which showed the characteristics of non-uniform corrosion. During the test period, as the time prolonged, the average
fatigue fracture cycle times of the lug decreased, the ductile fracture characteristics of the fatigue fracture surface weakened, and
the hydrogen content increased. MnS inclusions were found in the inner part of the lifting lug and located at the bottom of the
ligament. The pitting pits on the surface of the lifting lug and the inclusion of MnS inside the lug can promote the initiation and
growth of the crack under fatigue loading, and reduce the fatigue resistance of the lug. Therefore, the corrosion and quality
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control must be strengthened to improve the corrosion fatigue performance of lifting lugs.

KEY WORDS: lifting lug; island-reef environment; corrosion; inclusion; variable amplitude loading; fatigue performance
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Fig.1 Cross-sectional morphology of lifting lugs
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Fig.2 Fatigue test load spectrum
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Fig.3 Macroscopic morphologies of lifting lug after exposure on Yongxin Island for different periods
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Fig.4 Surface morphologies and components of lifting lugs after different periods of test
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Fig.5 Cycle numbers of fatigue fracture of lifting
lugs on Yongxing Island after different
periods of exposure
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Fig.6 Fracture macroscopic morphology of lifting lug
after fatigue test
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Fig.7 Fatigue fracture morphology of lifting lugs on Yongxin Island after different periods of exposure
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Fig.8 Cross-sectional microstructure and element distribution of unexposed lifting lugs
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Fig.9 Cross-sectional microstructure and element distribution of lifting lugs after 1 a of exposure on Yongxing Island
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Fig.10 Corrosion depth of lifting lugs in Yongxing island-reef environment after different periods of exposure
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