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Study on the Wear Characteristiés of Gray Cast Iron under
Dry Rolling Condition

Chang Ock CHOI* Dong Yun KIM**

Abstract

This study has been carried out to investigate into the difference of rolling life and rolling wear characteri-
stics for various gray cast iron under unlubricated dry rolling condition by amsler type wear test with 9.09%
sliding.

The results obtained from this study are summerized as follows:

1) It has been found that the amount of rolling wear id decreased when tensile strength and hardness are low,
and then the rolling life up to generation of abnormal wear is conspicuously increased.

2) At the given condition the amount of rolling wear has been found to decrease as carbon equivalent of gray
cast iron increases and resistance of crack propagation is an important factor on improvement of wear
characteristics.

3) The amount of rolling wear is increased with increasing rolling revolution and wear of gray cast iron under
dry rolling condition is characterized by three modes; initial wear, stationary wear and abnormal wear.

4) It has been found that the amount of rolling wear is increased with increasing maximum compressive stress

and extremely increased when maximum compressive stress is over 59.1kg.f/mm
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Tabhle 1. Chemical composition of gray cast
iron for specimens (wt %)

Comp,
Spec- C Si | Mn P S | Cr (CE

imen

GC15 13.30 | 2,660,656 |0,057(0,026] - 1[4.19
GC20 13,27 12.3810.,69 10,059]10,064] - 14,06
GC25 13.25 11.9210.78 [0.065{0.060] - | 3.89

GC30 13.22 {1,87]10,7 |0,065]0,064}0,57 | 3.84

Table 2, Mechanical properties of gray cast
iron for specimens

Specimen ’Eﬁxzs;glfzf/s;ﬁr;mg— Hardness (Hg)
GC 15 12,7 143
GC 20 18.8 171
GC 25 23,6 190
GC 30 27.3 219

l©) GC 25(X100) (4 GC 30( X100

Photo I Microstructure of gray cast iron
for specimens (0,2% nital etched)
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Fig.1 Specimen of Amsler type wear test

Photo .2 The Shimadzu—Nishihara metal
abrasion testing machine type 2,
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Fig, 2 Schematic representation of Amsler
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P : Load : kg
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r, : Radius of upper side test specimen
: 15mm

r, : Radius of lower side test specimen
: 15 mm

b : Width of test specimen : Sum
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Fig.3 Relation between weight loss and
the number of revolution for various
specimens of gray cast iron,maximum
compressive stress 41 8 kg+fmi and
sliding ratio 9_09%,
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Fig .4 Relation between weight loss and
the number of revolution for various
specimens of gray cast iron, maximum
compressive stress 54 .0 kg-f/mt and
sliding ratio 9,09 %,
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Fig.5 Relation between weight loss ratio
and the number of revolution for
various specimens of gray cast iron
maximum compressive stress 41 8 kg-f~/
mh and sliding ratio 9. 09%,
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Fig .6 Relation between weight loss ratio
and the number of revolution for
various specimens of gray cast iron,
maximum compressive stress 54 Okg-1/
mi and sliding ratio 9 .09%,
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Fig.7 Relation between rolling life and
maximum compressive stress up to pit
generation for various specimens of
gray cast iron in rolling wear test
of sliding ratio 9. 09%
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(a) The initial state (b) The final state

of pit generation, of pit generation,
(X 20) (X 20)

Photo .3 Wear surfaces of GC 15 for gray
cast iron up to pit generation for
rolling wear test as viewed in the
zoom stereo microscope, maximum
compressive stress 41,8 kg-f “mk and
sliding ratio 9,09 %,

" b) GC 20 (X 200)

(¢] GC 25 (X 200) [d) GC 30 (X 200)

Photo 4 Wear surfaces of various specimens
for gray cast iron at identical
condition as viewed in the scanning
electron microscope,

(b) Elongated crack
(X 1000)

(a) Oxidized wear
debris (X 1000)

Photo 5 Wear surfaces of GC 15 for gray
cast iron as viewed in the scanning

electron microscope,
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