
The Schlichting boundary layer under SAW 
Pattern formation and contact line displacement 

Ofer Manor, Leslie Yeo, James Friend 
Micro/Nanophysics Research Laboratory 
Monash University 

MONASH University 
Engineering 



SAW 

Sound 

Schlichting 
flow 

Radiation pressure 

Eckart flow 

Rayleigh 
flow 

droplet 

~streaming recirculation 

~~ 
x 

SAW leaky SAW substrate 

Background SAW induced streaming 



Lithium 
Niobate __ 
substrate 

Surface 
displacement 0 

(nm) 

o 

IDT (32 MHz) 
Inter Digital Transducer 

Wave absorber 

Rayleigh SAW 

! LDV measurement 

30 90 120 x(/Lm ) 

SAW Device Propagating SAW 



Wixforth et ai, 2004 
Scortesse et ai , 2002 
Liquid Patterning 

Tandiono et ai, 2010 
(microfluidic cavitation) 

Alzuaga et ai , 2005 
Daniel et ai, 2005 
Wixforth et ai , 2004 
Renaudin et ai, 2005 

I 

Tan et ai , 2007 
Dorrestijn et ai , 2007 
{M. Dentry (MNRL)) 
(Particle separation) 

Background 

Qi et ai, 2008;2010 
{D. Coll ins (MNRL)) 
(Atomizat ion) 

Tan et ai , 2007 
Girardo et ai, 2008 
(pumping fluid in 
micro channels) 

SAW induced microfluidics 
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Advancing Rayleigh SAW 
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Dimensionless quantities 

- (3-1/k- 1 1 
7) = SAW « 
E _ U/CSAW« 1 

(boundary layer thickness) / (SAW wave length) 

Mach number: (Flow velocity) / (Sound speed) 
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-SAW excitation 

-Stationary wave generation (close structures) 

*Manor, Friend and Yea; 
J . Fluid Mech. ; submitted 2011 
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Dimensionless quantities 

- (3- I/k- 1 1 
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Key results (dimensional) - flow induced by SAW 
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IHigh frequency SAW excitation I 

Drift Flow 

-Slip boundary condition 
-aggregate patterning 

*Manor, Friend and Yea; 
J. Fluid Mech.; submitted 2011 

-Contact line displacement 
-Spreading films, drops 

" Rezk. Manor. Friend and Yeo; 
Accepted to Nature communications 
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