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PRAPAPORN SILAWONG : ABRASION RESISTANCE OF
COPPER-ALLOYED AUSTEMPERED DUCTILE CAST IRON.

THESIS ADVISOR : USANEE KITKAMTHORN, Ph.D., 123 PP.

AUSTEMPERING/SINGLE-STEP/TWO-STEP/AUSFERRITE/ABRASION

WEAR/ WEIGTH LOSS/WEAR RATE

This research studied the abrasion resistances of Cu-alloyed and unalloyed
austempered ductile cast irons. The irons were subjected to single-step and two-step
austempering processes at the temperature of 280, 300, and 320 degree celsius for the
total times of 60, 90, and 120 minutes. The specimens were cut into the final size of
25 x 60 x 5 mm and the surfaces were polished to ensure that the surface roughness
was less than 3 microns. Abrasion wear testing was carried out on two-body Suga
abrasion tester using 1 newton for apply load. Specimen weigth losses were measured
and worn surfaces were observed by scanning electron microscope. In addition, the
microstructures and mechanical properties i.e. hardness, yield strength, tensile
strength and impact energy were investigated. Results showed that wear rates of Cu-
alloyed austempered ductile cast iron were higher than those of unalloyed
austempered ductile cast iron and their mechanical properties were lower. These were
due to the addition of Cu which delayed the phase transformation from austenite into
ausferrite during austempering treatment and thus resulted in coarser ausferrite
maxtrix microstructure. It was also found that two-step austempering process reduced
the wear rate especially for low temperatures treatment such as 280 degree celsius.
Wear rate of Cu-alloyed ductile cast iron austempered by two-step process at 280

degree celsius for 120 minutes was 0.0582 milligrams per meter, whereas that



austempered by single-step was 0.1091 milligrams per meter. The two-step
austempering process at higher temperature such as 320 degree celsius did not reduce
wear rate. Although the lowest wear rate was found in the unalloyed ductile cast iron
treated by two-step process at initial temperature of 320 degree celsius for a total time
of 60 minutes, this was due to the presence of martensite in the matrix. The worn
surfaces of all austempered ductile cast iron were found to exhibit features which are

grooving, tearing, scratching, and pitting.
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