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2.1  The Nature of Surfaces

A solid surface, or more exactly a
solid-gas or solid-liquid interface,
has a complex structure and complex
properties depending on the nature of
the solids, the method of surface

preparation, and the interaction
between the surface and the
environment. Properties of solid
surfaces are crucial to surface
interaction because surface

properties affect real area of contact,
friction, wear, and lubrication. In
addition to tribological functions,
surface properties are important in
other applications, such as optical,
electrical and thermal performance,
painting, and appearance.

Solid surfaces, irrespective of their

method of formation, contain
irregularities or deviations from the
prescribed geometrical form
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2.1 Ban chét cua bé mit

Mot bé mat ran, hay chinh xac hon mot bé mat phan cach
ran-khi hoac ran-long, c6 cau tric va tinh chat phic tap phu
thudc vao ban chat cua chat ran, cac phuong phap ché tao
bé mit, va sy tuong tac gitta bé mat va moi trudng. C4c tinh
chat bé mit ran rat quan trong ddi véi qua trinh tuong tac bé
mat vi tinh chat bé mat anh huéng dén dién tich tiép xuc,
ma sét, sy mai mon, va boi tron trong thuc té. Ngoai viéc
anh huong dén ma sat, tinh chat bé mat dong vai trd quan
trong trong nhiéu ung dung, chang han nhu quang hoc, dién
nhiét, son, va trang tri.

Cac bé mit ran, bat ké phuong phap ché tao, thudng khong
ddng déu hoic léch so véi dang hinh hoc tiéu chuan
(Whitehouse, 1994; Bhushan , 1996, 1999a , b; Thomas ,
1999). Su khong dong déu cua bé mat ¢ thé ¢ nhiéu mirc




(Whitehouse, 1994; Bhushan, 1996,
1999a,b; Thomas, 1999). The
surfaces contain irregularities of
various orders ranging from shape
deviations to irregularities of the
order of interatomic distances. No
machining method, however precise,
can produce a molecularly flat
surface on conventional materials.
Even the smoothest surfaces, such as
those obtained by cleavage of some

crystals, contain irregularities, the
heights of which exceed the
interatomic distances. For
technological  applications,  both

macro- and micro/nanotopography of
the surfaces (surface texture) are
important (Bhushan, 1999a,b).

In addition to surface deviations, the
solid surface itself consists of several
zones having physico-chemical
properties peculiar to the bulk
material itself (Figure 2.1) (Gatos,
1968; Haltner, 1969; Buckley, 1981).
As a result of the forming process in
metals and alloys, there is a zone of
work-hardened or deformed material
on top of which is a region of
microcrystalline  or  amorphous
structure that is called the Beilby
layer. Deformed layers would also be
present in ceramics and polymers.
These layers are extremely important
because their properties, from a
surface chemistry point of view, can
be entirely different from the
annealed bulk material. Likewise,
their ~ mechanical  behavior is
influenced by the amount and depth
of deformation of the surface layers.
Many of the surfaces are chemically
reactive. With the exception of noble
metals, all metals and alloys and
many nonmetals form surface oxide

d6 khac nhau tir su sai léch hinh dang cho dén sy khong
dong deéu & quy md khoang cach nguyén tir. Tuy nhién,
chua co6 phuong phap gia cong chinh xac co thé tao ra mot
bé mit phang & cap d6 phan tir trén cac vat liéu truyén
thdng. Tham chi d6i véi nhitng bé mat nhin nhat, chang han
nhu nhitng bé mat thu duoc trong qua trinh cét tinh thé ciing
khong ddng déu, cac do cao cd thé vuot qua khoang céch
nguyén tir. Di véi cac ung dung cdng nghé, ching ta can
ca anh t0-pd vi md, micro va nano cta cac bé mat (két cau
bé mat) (Bhushan, 1999a, b).

Cung voi su sai léch bé mat, ban than bé mat rin ciing chua
mét sé ving c¢6 tinh chat hda-ly khac thuong so véi vat lisu
khéi (Hinh 2.1) (Gatos, 1968; Haltner , 1969; Buckley ,
1981). Vi tu cach 1a két qua cta qua trinh hinh thanh trong
kim loai va hgp kim, c6 mét vang vat liéu khé gia cong
hodc bién dang, & trén né 1a mot ving vi tinh thé hosc cau
tric vo dinh hinh duoc goi 1a 16p Beilby. Trong gbm va
polyme ciing c6 nhitng 16p bién dang. Tir quan diém hda
hoc bé mit, nhitng 16p ndy cuc ky quan trong do tinh chat
ctia ching ¢6 thé khac hoan toan véi vat lieu khdi duoc .
Tuong ty, tinh chit co hoc cta ching do sé luong va muc
d6 bién dang cua cac 1op bé mat chi phoi.

depth of deformation: c6 thé dich 1a d6 sau bién dang
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P(h): Prob(z < h) (2.7)|

I - I >
l
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| |

p(z) = (2.8a)

Bl<h)= [ p(e)dz=P(h) (2.8b)

p(h, <2<h,)= [ " ple)dz=P(n,)-P(h) (2.80)

2
_ 1 . B (Z— m)
P(Z) " (zn)l,.-z bxp[ = ] (2.9a)
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erf(h) =

P(—l <z* Sl)=0.682
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m, = Jm (z— m)2 p(z) dz = ¢*

(2.16b)
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= éj:(z— m){1 p(z) dz

(2.18)
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and mean curvature = (2.20b)
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