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DARARAT ARPARJIRASAKUL : WEAR RESISTANCE OF AISI 440C
MARTENSITIC STAINLESS STEEL AND AISI D2 COLD WORK TOOL
STEEL. THESIS ADVISOR : ASST. PROF. USANEE KITKAMTHORN,

Ph.D., 81 PP.

WEAR/COLD WORK TOOL STEEL/MARTENSITIC STAINLESS STEEL

This research studied 1) wear rates of the cold work tool steel AISI D2 and
martensitic stainless steel AISI 440C, 2) relationship between wear rates and hardness
values, and 3) relationship between wear rates and microstructures of the quenched
and tempered steels. Disc and pin samples of both steels were machined. The
thickness and diameter of discs were 5 mm, and 25 mm, respectively where as those
of pins were 20 mm, and 5 mm, respectively. All AISI 440C and D2 samples were
austenitized for an hour at 1050°C, and 1020°C, respectively. The samples were then
cooled in air and sub-zero treated with liquid nitrogen at -196°C. All discs were
further tempered at 600°C. Pins were tempered at 150, 300, 450, and 600°C. The
treated pins and discs were ground and the surface roughness was controlled at 0.8 pm.
Wear tests were carried out using pin-on-disc wear testing apparatus. Test loads were
10 and 50 N. Testing distances were 200-1,000 m. Weight losses were determined.
Worn surfaces were investigated by stereoscopic microscope. Wear rates were
obtained from the plots of wear volumes versus sliding distances in each test
condition. Microstructure and hardness were also studied. The results showed that
microstructure of AISI 440C and D2 after quenching and tempering consisted of

tempered martensite, primary carbides, and secondary carbides. Volume and number



of secondary carbides increased with an increase of tempering temperature.
Therefore, hardness decreased with tempering temperature. Friction forces occurred
during pin-on-disc tests were recorded. It was found that friction forces decreased
with an increase of pin tempering temperature. Wear rates of AISI 440C were higher
than those of AISI D2. The highest volume loss was found in the test using AISI
440C pin tempered at 600°C. The lowest volume loss was found in the test using
AISI D2 pin tempered at 150°C. Wear rate of pin and disc increased when the
hardness of pin decreased. Worn surface of AISI 440C after wear testing at 10 N
loading showed adhesive wear in pin tempered at 150°C, mixed of adhesive and
abrasive wears in pin tempered at 300 and 450°C, and abrasive wear in pin tempered
at 600°C. In case of AISI D2, all samples showed adhesive wear. After wear testing
using 50 N loading, all pins of AISI 440C and D2 revealed abrasive wear. Severe
wear occurred in pin tempered at high temperature and wear debris of AISI 440C

were larger than those of D2.
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