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A Study on the Depositional Wear between Different Metals

M. K. Shin, W.H. Leigh

Abstract

The Wear becomes the most complicated cause of making various machineries short lives.

In the studies by many scholors so far, the accurate and perfect methods to eliminate it
completely are not found yet owing to many affected factors.

On this view point of Depositional Wear, the wear test with seven different specimens
from the part of frequent usage of which are carbon steel, nickel, copper, aluminum, zinc,
lead and tin was attempted to make clear the relation between the wear of different metals
and their melting point, crystal structure, sliding speed, load and lattice factors.

The results of this study are summerized as follows;

1) Worn amount of each metal is maximum when each metal is same quality.

2) The easier becomes the formation of solid solution in the course of friction proceeding,

the more it results in worn amount of each metal.

3) The samer is each metal in crystal structure as well as lattice factor, the more it

results in worn amount of each metal.

These results might be of use in designing machineries, selecting materials and operating

machineries.
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Table 1. The relation between apparent
contact area and real contact area
Apparent contact area between
copper plates(21cm?)

Fig. 3. A flat surface approaching another with
conical asperites
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Fig. 4, Schematic representation of a conical

asperity being deformed and worn by a
flat suface.
(a) flat surface approaching; (b) defor-
mation of the conical asperity; (c) flat
surface has slid past the area of contact
producing wear debris.
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Table 4. Crystal structure, lattice, factor, Vicker’s hardness and melting point of specimens

Specimens TCrystal structure , Lattice factor(A°) Vicker’s hardness Melting point(C®)
S45C B.C.C “ 2. 8664 105 f 1520
Ni F.C.C i 3.5238 106 :‘ 1452
Cu F.C.C | 3. 6147 60 | 1083
Al F.C.C 4.0496 20 % 658
Zn H.C.P 1 2.6649 45 i 419
Fb F.C.C | 4.9502 4 } 315
Sn B.C.C ] 5.8315 6 | 321
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