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Abstract, A perodical unevenness of the munnin
submarine railway tunnel. One of the causes has
friction and wheel load variation induced by so
various coefTicients of friction on the rail, though
diffraction and Raman scaltering speclroscopic a
rail as a process o solve the periodic unevenness

Introduction

On ascending slope of submarine milway tunn
rails is occasionally formed. They are often calle
large but slight longitudinal roll-stip phenomenon
load variation excited by trains passing on il wi
friction between a wheel and a mil 15 regarded
oxvhydroxides with various coetTicients of friction
the corrugated il before lifetime of il itself, O
ascending slope of mountain tunnel. The aathy
between the submarine tunnel and the mountain t

In this study, the kinds of iron oxides and oxy
rall in both the sobmarine tunnel and mountad
facilitated analytical methods to identify the kinds
have been attempted. Especially, Raman scatter
applying the vibrational energy between atoms o
has been focused on, These days, Raman spectror
expected o be the on-site analyring method.

After the identification of the msts atificial
diffraction (XRD) and Raman scattering speciro
been compared. In this paper, the authors report @

Experiments

Sample Preparation Process. At first, iron
specimens in the environment like submarine tung
wel conditions, dry conditions and 1% sodium cl
for steel plate specimens” preparation were deeid
they are shown in Fig 1. We carnied out XRD on
materials, and then carried out Raman analysis an
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