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WATTANAPORN CHONHAI : THREE - BODY ABRASION WEAR OF
AUSTEMPERED DUCTILE CAST IRON. THESIS ADVISOR :

ASSP. PROF. USANEE KITKAMTHORN,Ph.D., 89 PP.

AUSTENIZATION/AUSFERRITE/ABRASION WEAR/VOLUME LOSS

The effects of austenitizing time on abrasion wear resistance and mechanical
properties of austempered ductile iron was studied. The austempering treatment was
carried out by austenitizing at 900 °C for 30, 60 and 90 minutes and then quenching
in salt bath at 280 °C and 360 °C for 60, 90 and 120 minutes respectively. The
microstructure of austempered specimens were investigated by optical microscope.
The quantitative analysis of austenite volume fractions was performed by X — ray
diffraction technique. Three — body dry sand/rubber wheel abrasion wear resistance
was tested according to the ASTM G65. Scanning electron microscope was also used
for worn surface investigation. Mechanical properties including hardness and impact
energy were determined. The results showed that the austempered specimens
exhibited higher hardness and wear resistance than as — cast specimen. Hardness of
austempered ductile iron increased with austenitizing time from 30, 60 to 90 minutes.
The hardness tended to decrease when the austempering temperature increased from
280 to 360 °C. Furthermore, the hardness of the specimens which were austenitized at
the same condition decreased with austempering time from 60, 90 to 120 minutes.
This was due to the higher volume of ausferrite formed and higher stability of
austenite. Therefore, the martensite volume fractions decreased with austempering
time. The volume losses of specimens were found to decrease with increasing

austenitizing time 30, 60 to 90 minutes. The specimens austenitized for 30 minutes



exhibited highest volume loss and lowest hardness value due to the presence of
allotriomorph ferrite. Such results indicated that austenitization for 30 minutes was
too short. Therefore, austenite exhibited low hardenability and thus allotriomorph
ferrite formed during quenching into the molten salt. Inadditions, some of specimens
had the same hardness value but the microstructure constituents were different. This
resulted in different volume loss values. For example, the microstructure of specimen
which was austenitized for 30 minutes and austempered at 280 °C for 90 minutes
comprised ausferrite, martensite and some allotriomorph ferrite. The latter
microstructure is soft and could cause high volume loss. The specimen which was
austenitized for 90 minutes and austempered at 280 °C for 120 minutes has lower
volume loss since the microstructure mainly consisted of ausferrite and there is no
allotriomorph ferrite in the microstructure. Moreover, three — body abrasive worn
surface revealed that the wear mechanisms involved cracking, plowing, and shearing.
Cracks were found to initiate in the matrix at the graphite/matrix interface in all of

specimens.
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