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Abstract

This study is mainly concerned with the friction and wear properties for the specimens of crank
shaft which are made of ductile cast iron. The friction and wear tests were carried out for the nor-
malized ductile cast iron specimens and their properties were compared with each other at reheat-
ing temperatures(550C, 600, 650C) and in dry condition at different friction velocity(0.94 m/s,
1.88m/s, 2.83m/s) range. After austenized at 9107, it is observed that, the higher the reheating
temperature is, the hardness becomes decrease, which is supposedly attributed to the fact that the
amount of pearlite, austenite matrix is reduced by reheating after normalizing, and that, as the
reheating temperature goes up, the pearlite generated is less and the interval between the
pearlites were widened, at last to make pearlite globular.

At the low velocity, the friction coefficient increases in the beginning and gets stabilized as the
sliding distance increases. As the friction velocity grows, the friction coefficient decreases, suppos-
edly since the abrasive wear is heavier at low velocity than at the high velocity as the friction tem-

perature at low velocity is lower than at high velocity.
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Table 1 Chemical compositions of specimen and
pin

Compositions
wt.%)| C | Si [Mn| P| S |[Cu|Mg|NilCr

Materials

Ductile

. 3.54)2.83|0.58,0.03|0.009/0.50[0.03] — | —
cast iron

Pin(SUS420J2)|0.330.78|0.46| 0.02|0.008| — | — [0.26113.3

Table 2 Mechanical properties

Item | Tensile strength | Elongation | Hardness
Materia (MPa) (%) (HRB)
Duct‘11e 547 0.9 o1
cast iron
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Fig.1 Heat treatment conditions of specimen
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Fig. 2 Schematic illustration of friction and wear
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Fig. 4 Effect of tempering temperature on the
fraction of pearlite area
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Fig. 5 Effect of heat treatment condition on hard-
ness
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Fig. 6 Effect of friction velocity on friction coeffi-
cient at 0.94 m/s along with sliding distance
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Fig. 7 Effect of friction velocity on friction coeffi-
cient at 1.88 m/s along with sliding distance
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Fig. 8 Effect of friction velocity on friction coeffi-
cient at 2.83 m/s along with sliding distance
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Fig. 9 Effect of tempering temperature on friction
coefficient at 550 C along with friction time
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Fig. 10 Effect of tempering temperature on fric-
tion coefficient at 600°C along with friction
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Fig. 11 Effect of tempering temperature on fric-
tion coefficient at 650C along with friction
time
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Fig. 12 A relationship between wear mass at fric-
tion velocity and reheating temperature

Fig. 13 The layer of oxidation and nodular
graphite
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