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T h e  liq u id  d ro p le t im p ac t on  a  so lid  su rface  h as  b een  s tu d ie d  fo r m o re  th an  a 
cen tu ry . T h e re  a re  v a r io u s  k in d s  o f  ap p lica tio n s  m o stly  in  th e  in d u s tr ia l a reas su ch  as 
sp ray  co a tin g , sp ray  p a in tin g , d e liv e ry  o f  ag ricu ltu ra l c h em ica ls , sp ray  co o lin g  in  steel 
in d u s try , and  in k -je t p r in tin g , as w e ll as soil e ro s io n  d u e  to  ra in  d ro p  im pac t. E arly  
re se a rch e s  a ttem p ted  to  id en tify  th e  im p o rtan t p a ra m e te rs  in f lu e n c in g  th e  final 
o u tc o m e  im p ac t o n  a  so lid  su rface  b y  a llo w in g  a n a tu ra l fa llin g  o f  liqu id  d ro p le ts . 
R e c e n t re se a rch e s  h av e  tr ie d  to  q u an tify  the  in flu en ce  o f  all p a ra m e te rs  in  o rd e r  to  
o b ta in  a  b e tte r  u n d e rs ta n d in g  o f  the  im p ac t p h en o m en a .

V a rio u s  p h e n o m e n a  can  be u sed  to  d e sc rib e  fro m  th e  liq u id  d ro p le t im p ac t 
o n to  so lid  su rfaces . T h e  p h e n o m e n a  o f  liqu id  d ro p le t im p a c t are  g ro v e m e d  by  severa l 
fa c to rs  su ch  as  th e  p ro p e r tie s  o f  liq u id  so lu tio n  an d  th e  ty p e  o f  so lid  su b stra te , s ize  
an d  h e ig h t o f  liq u id  d ro p le ts . T he p ro p ertie s  o f  liq u id  so lu tio n  a re  d en sity , v isco sity , 
and  su rfa c e  ten s io n . R e g a rd in g  the  p ro p e rtie s  so lid  su rfaces , th e  su rface  free  energ y  
w h ic h  can  b e  e x p re sse d  in te rm s o f  h y d ro p h o b ic ity  o r  h y d ro p h ilic ity  su rfa c e  and 
su rface  ro u g h n e ss  can  p la y  an  im p o rtan t ro le  in  th e  im p a c t p h e n o m e n a . T h e  in itia l 
s tag e  o f  a  fa llin g  liq u id  d ro p le t w h ic h  is co n s id e red  to  a ffe c t s ig n if ic a n tly  th e  im p ac t 
p h e n o m e n a  d e p e n d s  o n  th e  size, th e  in itia l h e ig h t an d  d en s ity  o f  th e  liq u id  d ro p le t. 
T h e  im p a c t p h e n o m e n a  o f  a  fa llin g  liq u id  d ro p le t on  a  so lid  su b s tra te  can  be  c la ss ified  
in to  d iffe re n t o u tc o m e s  su ch  as d ep o sitio n , c o ro n a  sp lash , re c e d in g  b reak -u p , 
re b o u n d , and  p a rtia l re b o u n d  (R io b o o  e t  a l, 2003 ).

P re v io u s  re se a rc h e s  tr ied  to  d escrib e  th e  liq u id  d ro p le t im p a c t o n to  so lid  
su rface s  b y  u s in g  b o th  an a ly tic a l and  n u m erica l m e th o d s  in  o rd e r  to  o b ta in  b e tte r  
a c c u ra cy  d ro p le t m o d e l. T h e re  are sev era l d im e n s io n le ss  p a ra m e te rs  u sed  to  d esc rib e  
th e  im p a c t p h e n o m e n a  su c h  as f la tten in g  fac to r (Ç) w h ic h  is d e f in e d  as th e  ra tio  o f  
film  th ic k n e ss  to  th e  d ro p  d iam ete r. T h is  p a ra m e te r  u se d  to  o b se rv e  th e  c h a n g e  o f  
d ro p le t th ic k n e ss  in  v e r tic a l d irec tio n . T he  sp re a d in g  fa c to r  (P) w h ic h  is d e fm d e d  as 
th e  ra tio  o f  th e  d ro p le t d ia m e te r  in  h o rizo n ta l d ire c tio n  to  th e  o rig in a l d ro p le t d ia m e te r 
b e fo re  im p a c tin g  th e  so lid  su rfa c e .T h e  w eb e r n u m b e r  (W e) and  R e y n o ld s  n u m b e r  are 
re sp e c tiv e ly  d e fin e d  as th e  ra tio  o f  inertia l fo rce  to  th e  su rface  te n s io n  an d  v isco u s
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force . H o w e v e r  th e se  d im e n s io n le s s  p a ra m e te rs  a re  still n o t s ig n if ic a n t to  ex p la in  the  
w h o le  p h e n o m e n a  o f  liq u ig  d ro p le t im pact.

A lth o u g h  sev era l s tu d ie s  o f  d ro p le t im p a c t p h e n o m e n a  w ere  co n d u c ted , few  
an a ly se s  o f  re b o u n d  h av e  b e e n  rep o rted . T he p u rp o se  o f  th is  re se a rch  w as to  observe  
th e  re b o u n d  p h e n o m e n a  o f  th e  im p ac t o f  w a te r  d ro p le ts  on  a  su p e r  h y d ro p h o b ic  
su rface  w h ich  w a s  a  p la sm a -tre a te d  p o ly p ro p y le n e  film  c o a te d  on  a g la ss  su rface . A  
h ig h -sp e e d  c a m e ra  w as u se d  to  cap tu re  th e  im a g e s  o f  fa llin g  d ro p le ts  o n  th e  su rface  
an d  th e  re b o u n d in g  w a te r  d ro p le ts  in  m illise c o n d  ran g e  (2 9 0 0  im ag es  p e r  second). 
T h e  im p a c t v e lo c ity  w a s  v a r ie d  by  ad ju s tin g  th e  n eed le  h e ig h t in  o rd e r  to  o b ta in  
v a r io u s  re b o u n d  p h e n o m e n o n . T h e  v o lu m e  a n d  th e  c e n te r  o f  m a ss  o f  liq u id  w ate r 
d ro p le ts  w ere  o b ta in e d  by  u s in g  th e  2 0 0 7  A u to C A D  p ro g ram . M o reo v e r, the  
m o v e m e n t o f  th e  re b o u n d e d  d ro p le ts  in  th e  a ir  b y  o b se rv in g  th e  c h a n g e s  o f  th e  cen te r 
o f  m a ss  o f  th e  w a te r  d ro p le ts  w as  u sed  to  ca lc u la te  b o th  k in e tic  an d  p o te n tia l energ y  
b e fo re  an d  a fte r  im p ac ts .
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