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Failure Analysis Case Studies
1 : Fracture of Motor Block Chain ; and 1] : Fracture
of Rotor Shaft in Marine Diesel Generator

Toru NoGucHI and Noboru SHIRAMINE
(Received December 20, 1988)

Abstract

Failure analysis was performed on two fracture occurences. In case I, a motor block
chain used for hanging a 370 kgf steel door fractured by low cycle fatigue after five and a half
years of service. Overwinding resulted in about 3000 kgf loads on the chain, much higher
than the block capacity of 500 kgf. The overload was repeated several hundred times over
the service period. A limit switch to eliminate overwinding did not work because the switch
lever fractured at an early stage, possibly by accidentally being exposed to the full door
weight.

In case II, a forged rotor shaft in a marine diesel generator fractured by high cycle
torsional fatigue. Inspection showed cracks in seven other generator shafts of the same
specification in service. The excess stress was shown to be caused by torsional resonance
of the shaft system. A small fillet radius increased the stress, and a corrosive environment
accelerated the crack propagation at the same time as it lowered the fatigue strength.
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