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Effect of Microstructure on Abrasive Wear Resistance in High Carbon Steel
Kimiyoshi Takeda, Hiroyuki Jufuku, Satoshi Tagashira, Akifumi Hiramatsu
Synopsis :

Wear resistance is one of the most significant properties of the steels used as machine parts after various heat treatment. In the
quench and tempered 0.85% carbon steel, we investigated the wear testing condition whether two-body or three body abrasive wear
occurs, and the effect of microstructure on the specific wear amount in the each wear mode. Main results obtained are as follows ;

(1) Abrasive wear mode which is two-body or three-body wear, depends on tempering hardness and adhesion force of grain particles in
the grindstone disk.

(2) Specific wear amount increases with increasing the hardness of specimens in case wear mode transits from three-body wear to two-
body wear.

(3) Specimen which exhibits pearlite structure shows less specific wear amount than those having tempered martensite or ferrite and

spherical cementite structure in both two-body and/or three-body abrasive wear mode.
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Fig.1 Schematic illustrations of abrasive wear. (a) is two-body abrasive wear and (b) is three-body abrasive wear.
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Table 1 Comparison of two-body and three-body abrasive wear
characteristics
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Table 2 Chemical compositions of steel used

(mass%)
C Si Mn P S
SK85 0.81 0.24 0.39 0.022 0.009
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Fig.2 Microstructure of hot-rolled steel used.
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Table 3 Producing methods of specimens
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Fig.4 Measuring parts of wear track.
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Table 4 Details of grindstone disks
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Fig.5 Microstructures of tempered martensites having various hardness.
Hardness is (a) 300HV, (b) 400HV, (c) 500HV, (d) 600HV and (e) 700HV.
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Fig.6 Effect of tempering hardness on specific wear amount.
The opponent materials are (a) CBN120, (b)GC120 and (c)
CBN400.
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Fig. 7 SEM micrographs showing wear surfaces and wear particles of specimens after wear testing. Opponent material is CBN120.
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Fig.8 SEM micrographs showing wear surfaces and wear particles of specimens after wear testing. Opponent material is GC120.

H B 52 3 £ #Ht No.87(2006)



R OM 7 7V > 7 BEREVE AT RN 1 O 2

63

R - i
= Ll o
ol
&
b
#

9 CBN400 % JH\» 725k ER T D BEFEIR & KEFER) O SEMBIESHT A

Fig.9 SEM micrographs showing wear surfaces and wear particles of specimens after wear testing.

Opponent material is CBN400.
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Fig.10 Wear modes in wear testing.Opponent materials are CBN120, GC120 and CBN400.
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Fig.12 Effect of microstructures on specific wear amount.
Opponent material is CBN120.
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Fig.11 Microstructures of specimens having various structure morphology.
(a) pearlite, (b) tempered martensite, (c) ferrite and spherical cementite.
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Fig.14 Sectional microstructures of thickness section after wear testing. (a) pearlite, (b) tempered martensite,

(c) ferrite and spherical cementite.
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