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Damage Analysis of Train Rail Fishplate
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{Abstract)

The subway is one of the most common and important means of transportation in
modern society. In order to use the subway safely, tracks are necessary, but trains are
prone to derailment and collisions. In order for the train to run safely on the track,
the fishplate that connects the line connection is used. The damaged railway was a
fishplate for connecting subway lines used for 11 years, and damage analysis and
countermeasures were presented. Beach marks were observed on both fracture
surfaces, and striations appeared at the range of crack propagation. The damaged part
is Cr carbide, which has a higher hardness than the base metal, and is judged to be
embrittled and destroyed by fatigue. The SM50C fishplate was subjected to a cyclic
stress of about 59% of the upper limit of tensile-compression fatigue limit, but
inclusions were the cause of failure. In order to prevent fatigue failure of the SM50C
steel fishplate, the occurrence of inclusions should be minimized and processed to
have a homogeneous structure when manufacturing the fishplate. In addition,
compressive residual stress is given through surface modification such as peening to
control crack generation. It is necessary to minimize the change in shape that can
become a stress concentration part along with accurate fastening of the bolt, and to
design the stress distribution to be as uniform as possible.
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Fig. 1 Fishplate of damaged railway

Table 1. Chemical compositions of SM50C steel (Wt%)

C Si Mn P S Cr
0.47~0.53]0.15~0.35]0.6~0.9| €0.03 | €0.035 | 0.2

Table 2. Mechanical properties after heat treatment
according to KS D 3752 standard
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Fig. 2 Appearance of fastened fishplate
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Fig. 5 SEM observation of crack initiation point of
A portion in Fig. 3
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Fig. 6 Striation of crack initiation part of A portion
in Fig. 3
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Table 3. Chemical compositions of indusion (wt,%)

C|Si|Mn| S |Cr| O | Al |Ca|Zn| Pe

5.18/0.40]0.55|0.17]0.39| 1826 | 2.89(0.33|1.04 | 70.79

Fig. 8 EDS analysis results of inclusions at the
origin of fracture
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