( 1-3-2)
SUMMARY OF Ph.D. DISSERTATION

School Student | dentification Number SURNAME, Fird name
Integrated Design Engineering AKEBONO, Hiroyuki
Title
Fatigue Properties of Thermally Sprayed Steel
with Ni-Based Self-Fluxing Alloy and Its Controlling Factor
Abstract

Thermd spraying is one of the most popular surface coating techniques which can create various
properties on the surface of a subdtrate by bonding molten or semi-molten high performance dloys. This
process has been usad in severd fields of indudiries for the improvement of corroson and wear resstance of
the materids and dso used as athermd barrier coating for gas turbine blades. To achieve the mogt efficient
useof thistechniquein practice, it isvery important to darify the fatigue properties of thermally sprayed sted.
However, very few sudies have been carried out on the fatigue properties of thermaly sprayed sed.

In this gudy, a high cyde fatigue properties of the sted thermidly sorayed with a sdf-fluxing dloy were
investigated with specid dtention to the rel ation between the coating microgtructure and the fatigue strength.

Chapter 1 describesthe mativation pedific to thisthesswhile discussing the previous sudiesrdaed to the
characteridic of thethermaly sprayed sted.

In chapter 2, the fatigue properties of the three types of thermally sprayed specimens with different heating
periods in the fusng process were investigated to make dear the effects of fusng conditions on the
microgructures and on fatigue properties. The results show that, (i) hegting periods strongly affectsthefatigue
properties, the longer the heating periods, the lower the fatigue srength, (i) the fatigue strength of the
specimen fused in a short period by usng an induction heating system is much lower then that of the
pecimen fused by a vacuum furnace. This is because a ddamination between the coating layer and the
ubstrate occurs during the fatigue process.

In chepter 3, to investigate the effects of the surface roughness of a subgrate on fatigue properties of a
thermally sprayed specimen, three types of orayed specimens with a different surface roughness of the
ubdtrate were prepared. The results show that, (i) in the case of the interface delamination mode, the surface
roughness of the subdtrate affects the faigue properties; the rougher the subdrate, the higher the faigue
grength, (i) in the case of the surface fracture mode, the roughness of the subdirate surface has no effect on
the fatigue strength of the sprayed specimen.

In chapter 4, the effects of the coating thickness on faigue properties of thermally sorayed specimenswere
invedtigated. As a reault, it became dlear that coeting thickness strongly affects the fatigue properties of the
sorayed specimens, the thinner the coating thickness, the higher the fatigue strength. This is because the
thinner coating contains smaler and less coating defects.

Chapter 5 summarizesthe results of thisstudy.




