
 

Stress balance on a free surfare

Stress jump conditions

Usually via variational analysis we are able to derive the governing

equations for the system and appropriate bes to solve such equations

However we have discussed the key best may be directly
illustrated by

line force balance at sort of triple phase contact line We indeed

can also obtain governing equation
in a similar manner stress balance
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Stokes theorem Theline integral of a vector field over a loop is equal to the flux

of it curl through the enclosed surface

Let I f x k where b is an arbitrary constant vector Wethushave

Now we use standard vector identities
to see
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We may choose I V1 and recall axe I Onethus obtain
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This is true for arbitrary A the integrand must vanish Onethus obtains

the infalstressbalance equetion
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Normal stress balance

Dr mustbetangentto thesurface
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Thejump in normal stress pressure across the interface is balanced by the

curvature pressure

Shearstress balanie
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The jump in tangential stress Marangonistress across the interface

is caused by thegradients in 2 may resultfrom gradients
in

temperature T or chemical composition c at the interface since
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Back to the stress tensor rewritten as

I 1 E
Neg sign Deviatoric stress

due to

pressure

Consider fluid static no flow E É 0,78 0 Plugging stress tensor into

normal stress balance equation
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Take gradient on both side we have
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The gradient of K can cause pressurejumpgradient
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Surface normal curvatures
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The normal to the surface is
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The local curvature can be computed as 19 7 I
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340
Fluid Statics

Two dimensional sessile drop

Across the L V surface using Laplace equation
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From the inner side of LV surface to 5 L interface we have
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We rewrite the ODE as
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Boundary conditions

3 x o
o H 0 coso KII

Linearization by assuming Oct he Hx I

1 Bolt P

subject to

3 1 0 0 H
1

0 I I 3 cost Oclose too

We then have

Hp F H AetB Be cosh B x

H l Etpt where P can be deterimed by
contact

angle condition

s
solution to strain
distributionin a fibre in a

matrix EFFLÉE



Hxx Bon Bo 1 360I I

g y
Ill x hix ai se

Whatis op Contactangle solution

I l hake Pff Ici cosas

Kak Ici cosas i

Cheek ko i coso a na

Bo I Hxx Bolt p

Awayfromtheedge Hxx Bon n Bi's l H BE

Near the edge He Need to consider tix more formally

Axl Pti En as Bon

p JaCi coso Bok H TzCi coso Bi

Check him J2 t coso g I t coso lee

In LASTCLASS WEDREW THIS

hit
a Iyer

iiithis calculation but the truthI IeB


