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A Study on Theoretical Analysis of Wear between Different Metals.

By M. K. Shin, W. H. Reigh

Abstract

The perfect and accurate methods to control the wear are not made clear so far.

For this phenomenon only mating surface has been studied.

In order to control the wear the essence of it has to be made clear.

It is reported that adhesive wear might occure as a result of plastic deformation, the
fracture and removal or transfer asperities on close contacting surfaces.

On this view point the plastic flow was attempted to compare with fluid or electromag-
netic flow.

The partial differential equations of equilibrium for the plane strain deformation will
make use of the method of characteristics.

The characteristic curves or characteristics of the hyperbolic equation coincide with the
slip lines by R. Hill’s papers.

By Hencky’s stress equation, it is evident that if P and ¢ are prescribed for a boundary
condition then it may be possible to proceed along constant « and B lines to determine
the value of the hydrostatic pressure everywhere in the slip line field net work.

A wedge formation mechanism has been considered for an explanation of this matters.

The analysis shows that there is a critical value, which depends on the hardness ratio
and the shear stress on the interface, for the top angle of asperity is less than this critical
value, the asperity can yield plastically despite of being harder than the mating surface.

* EgH, BRREXR
* EFH, HHETHEK

46)



© 0~ T

&Es !

a, B

]‘?19 kz .
Hl, Hg :

(‘9:)/:0

Ty Oy o

o
Txy

+k:
P:

01,02,03 .

[+ 2B

g:

D BB
PERQ)
El,Ez N

xR HET

REL B Bl BT Eai v

Nomenclature

A

S P2 U] G R

D BB EEY

HE G

P

D RPERE

R

P XEEo. 2 ) afiol

BB E D74
g

DEAERER
EOREBR e FHR BAKE
P REE FEB S AR
PEREmY WE

BB

T o] FRpe] BRE 1o HA
PR ABe} A 19

vl 28 #x}e
pitt

Am ABst #E 29
#

n] 22 i

R 1,29 BERBIHIRES
Bk 1,29 @

HEARE R

) H,

: @fs‘fﬂiﬁl

1t/ke, 0</<1
$fPE 0 W] EA

EI EEFRAA ] x50 EHRS
sk Yol HaystAl
st BETIET

IR BY T HE

WK BT

RS

ot FHEN
C]_:
Cz:

[

B o wE —2fH
B, BHE WE M
B S) ED

BRI me Bh

P 22 M HE )RR ) o)
pist

A}o]

137

1. E ]
B f#st] slsted BRe BME ER
3 o WEESE gleh
EBEEMS drtskd 2 K@ MYE 479

Ao = - o vtx] Alps (ffzch Y

e i3k e B A EgdloE BR
BBERL-S of ck3] Apeh®

o] ZA:fde] wiEw Mol ] A& HESE M
ool JdxclE BEEEHA A Bhe E A
ol m HEREMES) E#Eol vt FMiEG W HEs e
o HiTMEAE stz sl A BEREET of
T A Helzte AE o4+

fido] Hingdel =t ZFEEm MMl e A
Z TAA |\ mRel fEel SfistA sl
t}.

o] [ #slel F+ Hiol HE WE £BT
# Herze] R wlels] HEEH = MERT S
gheba Mow #Mme] Ff8aeql [Hel s+ (Fig.l

\&/

()
(a) The contact under no load.
(b) The contact under a limited load.

Fig. 1. The contact between a spherical plane
and a pland. If the load is not so big,
the deformation is elastic. The range of
the contact is given by Herz formula.
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plastic range

( b)

(2) When average mean pressure is about 1.1
Y,=1.1Y), the plastic deformation is st-
arted from the point Z positioned under
the surface.

(b) After starting to deform all material around
indenter will flow plastically. In this step,
P,=3Y

Fig.2. Plastic deformation of plane surface when
harder sphere is pressed to softer plane
than sphere.
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Fig. 3. Stresses on a small curvilinear element
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