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Fatigue Analysis for Levitation Rail of Urban Maglev System
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ABSTRACT

A levitation rail is placed on the top of track structure to operate Maglev vehicles and a part
of track that link up with a sleeper is applied repeated load in Maglev vehicles operation. This
paper aimed to verify validity of design for levitation rail, through the fatigue analysis about load
which is applied to levitation rail in Maglev vehicles operation and impact load occurring in an
emergency landing. Load conditions applied design load(23kN/m) in normal operation and skid drop

load(24kN/m) in vehicle drop. And boundary conditions are consider bolt fixing and welding.
Through static analysis, weak point and maximum stress of levitation rail could be obtained.
S—-N(stress-life) method was used in oder to predict fatigue life, and Goodman relationship was
applied to consider a effect of mean stress. Also damage was calculated by using Miner's. As a
result of fatigue analysis, levitation rail had a fatigue life which was more than requirement
(106cycle) in all analysis conditions. Assumption that 108~109cycles is infinite life, all analysis

conditions had infinite life except a case under drop load and bolt fixing(1.21X106).
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ABSTRACT

A levitation rail is placed on the top of track structure to operate Maglev vehicles and a part of
track that link up with a sleeper is applied repeated load in Maglev vehicles operation. This paper
aimed to verify validity of design for levitation rail, through the fatigue analysis about load which is
applied to levitation rail in Maglev vehicles operation and impact load occurring in an emergency
landing. Load conditions applied design load(23kN/m) in normal operation and skid drop
load(24kN/m) in vehicle drop. And boundary conditions are consider bolt fixing and welding.

Through static analysis, weak point and maximum stress of levitation rail could be obtained.
S—-N(stress-life) method was used in oder to predict fatigue life, and Goodman relationship was
applied to consider a effect of mean stress. Also damage was calculated by using Miner's. As a
result of fatigue analysis, levitation rail had a fatigue life which was more than requirement
(1060ycle) in all analysis conditions. Assumption that 108~109cycles is infinite life, all analysis

conditions had infinite life except a case under drop load and bolt fixing(1.21X106).
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