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ABSTRACT

Surface damage that caused by the impact of dispersed particles in solid or gas flow
is called erosion. It happens in many industrial components and is recognized as a
reasonable cause of material failure. In recent years, an increasing number of
apparatuses are used at elevated temperature and with the working conditions
becoming severe, the phenomenon of high temperature erosion has received more and
more attention. In an attempt to reduce the manufacturing and maintenance costs, the
development of excellent thermal and wear resistant materials for different
applications has always a major focus.

Multi-component cast irons with the addition of carbide forming elements such as
Cr, Mo, W, V and Nb have been proved to exhibit good resistance to erosive wear due
to the retention of hardness by hard carbides dispersed in the matrix, even at elevated
temperature. In this thesis, various multi-component cast irons were prepared as
experimental materials and the high temperature erosive wear characteristics was
investigated to provide guidance for material composition design.

In Chapter 1, research background and purpose of this thesis were described.

In Chapter 2, production method of various experimental materials which were used
in this research were described. Evaluation method of erosive wear characteristics was
also stated.

In Chapter 3, using Fe-C-Mn-Cr-V based multi-component cast iron, the influence
of Cr addition on erosive wear characteristics was investigated at 873 K and 1173 K.
Cr dissolved in the matrix helped control the formation of oxides, resulting in
improved thermal resistance. Cr also promoted the formation of carbides, especially
M-Cj3 carbides, which were effective in enhancing the matrix strength to improve the
erosive wear characteristics.

In Chapter 4, using Fe-C-Cr-Mo-W-Nb based multi-component cast iron, the
influence of Ni addition on erosive wear characteristics was investigated at 1173 K.
With the feature of encouraging the carbide formation and remaining good heat
resistance, Ni was proved to be effective to improve the erosive wear characteristics.

In Chapter 5, using Fe-C-Cr-Mo-W-V-Co based multi-component cast iron, the



influence of C contentand Ni addition on erosive wear characteristics was investigated
at 1173 K. It has been clear that high temperature hardness and oxidation
characteristics greatly changed due to the changes in C content and Ni addition. The
improvement of high temperature hardness and oxidation characteristics are important
factors in high temperature erosive wear and the addition of Ni is effective for this
improvement.

In Chapter 6, main conclusions obtained in this research were reviewed.
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