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INFLUENCE OF THE LINEAR TENSION OF WETTING 

PERIMETER ON DROP SPREADING ON A PLANE SURFACE 

A. R. Novoselov 

Tver State University 

Chair of General Physics 

Estimations of the linear tension of wetting perimeter based on the 

thermodynamic perturbation theory were used for a theoretical study of its 

effect on the liquid drop spreading on a plane surface. It is shown that the 

motion force of spreading of spherical and cylindrical drops is liable to 

distinct contributions from the linear tension.  

Keywords: thermodynamic perturbation theory, linear tension of wetting 

perimeter, microdrop spreading 

.

,

.

 (

) ,

.

, t

, .

 ( )

 ( dtd ).

.

- 107 -На
уч
на
я б
иб
ли
от
ек
а Т
вГ
У



.  " ". 2009.  6. 

,

.

.

,

. ,

,

,

[1].

F

( ,

) :

0cosmF ,

m = ( sv – sl)/ , , sv sl – 

 – ,  – .

,

( ).

.

, l

s v.

:

)]([lim lvsvsl
R

R ,

 – ,

R, ;  – 

.

, , ,

,

.

 [2], 

.

.

- 108 -На
уч
на
я б
иб
ли
от
ек
а Т
вГ
У



.  " ". 2009.  6. 

,  [3]. 

:

2
cos

2
ctg)ctg()1(3 ma ,

 – , m = ( sv – sl)/ . m  1, m = 

cos .

.

,

, .

 ( /r) ,

r

.  ( ( / )( / r))

( )

.

 (cos  = x).

Ff ,

:

r

x

xr
xmf

1
.

V, r x, :

2

3

113

21

xx

xxr
V ,

3

2

21

113

xx

xxV
r .

r, :

.
22

13

1

1

1

2

11

2
19

12

1

1
1

11

2
19,,

3
2

2
3

2

xx

x

m

x

x

xx

x
x

x

x

x

x
m

xx

x
xxmmxf

 = a V
1/3

N
1/3

,

N .  = 0.

- 109 -На
уч
на
я б
иб
ли
от
ек
а Т
вГ
У



.  " ". 2009.  6. 

. 1 

m .

. 1, m = 0,8, 

 = 37 . ,

, ,

.

,

 (  cos  = x).

,

. . 1, ,

 0,034, N  2500. 

,

f

.

.  1 .  

m,

,

,

,

.

. 1, 

 (m = 0,  = 90 ),

.

.

.

N,

.

- 110 -На
уч
на
я б
иб
ли
от
ек
а Т
вГ
У



.  " ". 2009.  6. 

 (r ),

f1

(x):

r

x

x
xmf

1
1 .

V = onst, :

2

2

2

2

2

1

1cos

122

13

1

1

cos1

1cos
3,,1

x

xxxa

x

xx

x

m

xaxx

xxxa
xmmxf

 = (N a)
1/2

.

,

. ,

( ),

.

.

.

,

.

1. , . . -  / . .

, . . . .: , 1976. 232 .

2. , . .

 / . .

 // . . 1966. . 168.  2. . 388-391. 

3. Samsonov, V.M. Investigation of the microdrop surface tension and the linear 

tension of the wetting perimeter on the basis of similarity concepts and the 

thermodynamic perturbation theory / V.M. Samsonov, L.M. Shcherbakov, A.R. 

Novoselov, A.V. Lebedev // Colloids and Surfaces. 1999. V. 160.  2. P. 199. 

:
 – . .- . ,

.

- 111 -На
уч
на
я б
иб
ли
от
ек
а Т
вГ
У




