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The Study of Structural Change due to Abrading in Carbon Steel

Kazuo KITAGAWA, Fumio SEKI, Masuzé UEDA, and Shinji SAKATA

Synopsis:

In Carbon steel, quenching method is used frequently to obtain the wear resistibility of sliding surface
because of its convenience. However it can be considered that the structiral change due to frictional
heating under severe sliding condition have not a little influence on wear behavior.

Then in this paper, the structural change of quenched and tempered S45C carbon steel due to abradmg was
studied in a point of view of hardness change and microstructure, and moreover the relation between the

structural change and wear behavior was discussed.

Main results obtained for quenched materials were as follows.
1) Assliding load increased, the hardness just under sliding surface dccreased and the minimum point
that appeared in hardness distribution curve in the vicinity of sliding surface shifted to deep point decreasing

its value,

2) It was found that the martensite in the vicinity of sliding surface disappeared and spheroidal cemen-

tite precipitated under heavy sliding load.

3) Wear resistibility was very favorable when sliding load was slight, however the effect of quenching
became weak extremely due to softening of surface layer when sliding load was heavy.

4) When the material which was softened by abrading was abraded again, the wear decreased under
heavy sliding load, but increased under light sliding load.

Above results indicate that the hardening method by quenching is available only when the sliding con—

dition is always mild.
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Fig. 2. Relation between wear rate and sliding
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Fig. 5. Relation between the wear resistibility
ratio and sliding load, showing that the
effect of quenching become weak as
increase of load.
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Fig. 7. X-ray diffraction patterns of wear
debris for quenched materials.
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Fig. 8. Hardness distribution curves for quenched
and tempered materials.
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Fig. 10. Change of hardness just under sliding
surface by increase of sliding load.
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Photo. 1. Optical microstructure of surface layer
of quenched material.

a) Plasticflow,is not obvious: abraded
under 25 kg.

b) Showing the gross ‘plastic flow;
abraded under 45 kg.

¢ ) Showing the sliding surface is tea-
red off from matrix: abraded un-
der 65 kg.

Sliding direction
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Fig. 12. Schematic representation of sliding sur-
face under heavy sliding load.
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Photo. 2. Electron microstructure of surface layer.

a) Showing the plastically flowed la-
yer in the vicinity of sliding sur-
face and martensite of inner part:
quenched material abraded under
35 kg.

b) Showing the spheroidal cementite
precipitated: quenched material
abraded under 65 kg.

¢ ) Showing coarse cementite broken
in flat plate: tempered material
abraded under 65 kg.
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Fig. 13. Effect of pre-abrading on wear for
quenched material, showing that the wear
resistibility under slight sliding load is
weakened by pre-abrading (pre-abrading
load is 35 kg).
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