
CHAPTER I

1.1 In t r o d u c t io n

INTRODUCTION

Coatings techno logy  is bo th  an art and a science. A  coa ting  is used to describe  

any m a te ria l tha t m ay be app lied  as a th in  fd m  laye r to a surface. Paints are used to  

describe p igm en ted  m ate ria ls  d iffe re n t from  c lear f ilm s  w h ic h  are m ore  p ro p e r ly  ca lled  

lacquers o r varn ishes. The purpose o f  pa in ts , is to  g ive  p ro te c tio n  aga inst co rro s ion  o r 

to be requ ired  fo r  deco ra tive  [1 ],

The fo llo w in g  is the com pos itio n  o f  pa in t, w h ic h  also ind ica tes  the fu n c tio n  o f  

the m a in  com ponents .

(1 ) V eh ic le  o r b inde r ( f i lm  fo rm in g  m a in  cons titu en t) p ro v id e s  the basis o f  

con tinuous f i lm , sea ling o r o the rw ise  p ro te c tin g  the surface to w h ic h  the pa in t is 

app lied .

(2 ) P igm en t p rov ides opac ity , co lo r, and o the r o p tic a l o r v is u a l e ffects .

(3 ) A d d it iv e  m in o r components ( f i lm  fo rm in g  sub -cons titu en t) have a w ide  

va rie ty  and e ffec ts e.g. cata lysts, driers, f lo w  agents.

(4 ) So lven t ( f i lm  fo rm in g  assistant cons tituen t) used to d isso lve  the veh ic le  

and to ad jus t the v is co s ity  to make the pa in t app lica tio n  easier. The  so lven ts  evaporate  

and do no t rem a in  in  the pa in t f i lm  a fte r app lica tion .

M a jo r  d iffe re n t occurrence between the po lym e rs  o r res ins is used in  pa in ts  

fo rm u la tio n  fo r  d if fe re n t purposes [2 ], There are the d iffe rences  be tw een the methods  

o f  app lica tio n  and cure , the substrate, and the cond itio n s  o f  use.
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P rio r techn iques fo r im p ro v in g  co rros ion  resistance o f  m e ta l have used heavy  

chrom ate trea tm ent, how eve r c h rom ium  is h ig h ly  to x ic , ca rc in ogen ic  and 

env iro nm en ta lly  u n fr ie n d ly . The propose o f  th is s tudy is, consequen tly ; to  im p ro ve  the  

co rros ion  resistance and adhesion pe rfo rm ance and e lim ina te  the use o f  chrom ate . The  

app lica tio n  o f  o rgan ic coa ting onto steel is a imed at p ro te c tio n  steel surface from  

co rros ion . E p o x y  resin is com m on ly  used as the o rgan ic  coa ting  on to  steel due to its  

strong adhesion, good chem ica l resistance, exce lle n t toughness, hardness and 

f le x ib i l i ty .  H ow eve r, epoxy  based coa ting  gene ra lly  does no t have good  res istance to  

w eathe ring  in  sun ligh t. The exposure to the u ltra v io le t l ig h t com ponen t o f  s u n lig h t 

results in  a surface degrada tion  phenom enon, kn ow n  as cha lk in g , w h ic h  changes bo th  

the gloss and co lo r o f  the o r ig in a l coa ting . To  ove rcom e th is  p rob lem , s ilane cou p lin g  

agent has been used fo r  im p ro v in g  adhesion between the surface o f  in o rg a n ic  m a te ria l 

treated w ith  silane coup ling  agents and o rgan ic resin. S ilanes, in  the presence o f  wa te r, 

hyd ro ly ze  to s ilano ls , w h ich  spon taneously condense to o lig om e ric  s iloxanes capable  

o f  fo rm in g  cova len t “  oxane”  bonds to the m ine ra l surface. The  o lig o m e r ic  s iloxane  

la ye r is m o d if ie d  b y  its reactions w ith  the res in  du rin g  fa b r ic a tio n  o f  com pos ites . The  

s iloxane la ye r m us t d iffu se  in to  the resin phase and copo lym e rize  o r fo rm  an 

in te rpene tra ting  p o lym e r ne tw o rk  (IP N ) w ith  the m a tr ix  res in  d u r in g  fa b r ic a t io n  [3 ]. 

The re su ltin g  interphase reg ion  m ust have ce rta in  cha rac te ris tics  fo r  o p tim um  

pe rfo rm ance , i.e. the interphase reg ion  shou ld  have lo w  w a te r ab so rp tion , h ig h  r ig id ity  

o f  c ro ss lin k in g  reac tion  between s iloxane and reaction  v / ith  the resin .

1.2 T h e  O b je c t iv e  o f  R esea rch

In  th is  s tudy , the use o f  silane coup ling  agent and epoxy  res in  based coa ting  

and f lo o r in g  m ateria ls  is fo r im p roved  p roperties o f  co rro s io n  p ro te c tio n , adhesion,



3

com pressive strength and elevated tem perature resistance. A ls o  inves tiga ted , the  

op tim um  ra tio  o f  silane coup ling  agents to epoxy, such as, a p p lic a tio n  is de te rm ined .

C oa ting  com pos ition  was prepared con ta in in g  o f  IPN  fo rm a tio n s  epoxy  resin  

by  the reac tion  o f  an am ine cu ring  agent and in o rg an ic  n e tw o rk  was fo rm ed  by  

h y d ro ly z in g  and condensing o f  silane, the IN P ’ s can be app lie d  on to  steel surface to  

be treated b y  spraying. The benefits o f  th is  w o rk  is to  im p ro ve  ph ys ica l p rope rties  o f  

epoxy res in  b y  silane coup ling  agent, w h ich  has been app lied  on the surface o f  the  

steel.
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