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DESCRIPT ION  

 

MELAMINE DECORATIVE  LAMINATED  SHEET  

 

TECHNICAL F IELD  

[ 0001 ]  Th i s  i nven t i on  r e l a t e s  t o  a  me l amine  d e c o ra t i v e  

l am ina t ed  sh ee t  hav i ng  a  me l am ine  r e s i n  l ay e r.  

 

BACKGROUND  ART  

[ 0002 ]  Conven t i o na l l y,  a  me l am ine  d e c o ra t i v e  

l am ina t ed  s hee t  has  b e en  p r e f e r ab l y  u s ed  f o r  a  

ho r i z on ta l  s u r f a c e  su ch  a s  a  c oun t e r,  a  d e sk ,  and  

o the r s  b e c au s e  o f  i t s  e x c e l l en t  p r o pe r t i e s  i n  s u r f a c e  

ha r dnes s ,  he a t  r e s i s t anc e ,  a b ras i on  r e s i s t anc e ,  and  

t he  l i k e .   Th e  me l am in e  d e c o ra t i ve  l am ina t ed  s h ee t  

i s  g en e ra l l y  o b t a i ned  b y  s ta c k in g  a  me l am ine  r e s in  

impr e gna t ed  pa t t e rn  p ape r,  wh i ch  i s  o b t a i n ed  b y  

impr e gna t i ng  a  p at t e rn  b as e  pape r  f o r  a  d e c o ra t i ve  

l am ina t ed  sh ee t  w i th  a  r e s i n  l i qu i d  c ompo s ed  

p r imar i l y  o f  me l am ine - f o rma ldehyde  r e s i n  and  

d r y i ng  th e  impregnat e d  p a t t e rn  b as e  p ape r,  and  a  

pheno l  r e s i n  impre gna t e d  c o r e  p ape r,  wh i ch  i s  

o b t a i n ed  b y  imp regna t i n g  a  k r a f t  pape r  w i th  a  r e s i n  

l i qu i d  c ompos ed  p r imar i l y  o f  p heno l - f o rma ldehyde  

r e s i n  and  dr y i ng  th e  impr e gna t ed  k r a f t  p ape r,  and  
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t hen  app l y i n g  h ea t  and  p r e s sur e  t he r e t o  w i th  a  f l a t  

p l a t e  p r e s s i ng  mach in e  ( s e e  Pa ten t  Do cumen ts  1 - 5 ) .  

Pa t en t  Do cumen t  1 :  Unexamined  J apanes e  P a t en t  

Pub l i c a t i on  No .  6 - 1 99528  

Pa t en t  Do cumen t  2 :  Unexamined  J apanes e  P a t en t  

Pub l i c a t i on  No .  2 005 - 199495  

Pa t en t  Do cumen t  3 :  Unexamined  J apanes e  P a t en t  

Pub l i c a t i on  No .  2 005 - 146272  

Pa t en t  Do cumen t  4 :  Unexamined  J apanes e  P a t en t  

Pub l i c a t i on  No .  2 003 - 292870  

Pa t en t  Do cumen t  5 :  Unexamined  J apanes e  P a t en t  

Pub l i c a t i on  No .  2 000 - 119354  

 

D ISCLOSURE OF  THE INVENTION  

PROBLEMS TO  BE  SOLVED  BY  THE  INVENTION  

[ 0003 ]  Al thou gh  a  me l am ine  d e c o r a t i ve  l am inat e d  

sh ee t  e x c e l s  i n  s u r f ac e  ha rdn es s ,  hea t  r e s i s t an c e ,  

a br as i o n  r e s i s t anc e ,  and  t he  l i k e ,  wh i c h  ar e  

p r op e r t i e s  o f  me l am ine  r e s i n ,  t he  me l amine  

d e c o r a t i ve  l ami na te d  she e t  i s  d i s advan tag eou s  i n  

t ha t  a  s u r f a c e  t he r e o f  i s  e a s i l y  s t a i n ed  w i t h  g r e as y  

d i r t  s u ch  as  a  f i n ge r pr i n t  ( s ebum  membrane ) .   

E spe c i a l l y,  i n  a  c a s e  o f  an  embo s s ed  de c o r a t i ve  

l am ina t ed  sh ee t  hav ing  as pe r i t i e s  on  a  su r f ac e  

t he r e o f ,  an  adhe r i ng  f i n ge r p r i n t  i s  h i gh l y  v i s i b l e  i n  
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c on t r a s t  t o  i t s  s u r r ound in gs  b e caus e  an  embos s ed  

p o r t i on  has  l ow  g l o s s i n e s s  due  t o  d i f f u s e d  r e f l e c t i on  

o f  l i gh t s ,  wh e r e as  a  p o r t i o n  t o  wh i c h  a  f i n ge r p r i n t  

a dhe r e s  e xh i b i t s  a  we t  c o l o r.   A f u r t he r  

d i s advant ag e  i s  t ha t  pa t t e r ns  on  a  p r i n t e d  p ape r  

c ann o t  be  c l e a r l y  o b s e r ved  due  t o  r e f l e c t i on  o f  l i gh t s  

and  wh i t e  b l u r  o n  a  me l am ine  r e s i n  l a ye r.  

[ 0004 ]  The  p r e s en t  i n v en t i o n  was  made  i n  v i ew  o f  t h e  

a bo ve - de s c r i be d  p r o b l ems ,  and  has  an  o b j e c t  t o  

p r o v i d e  a  me l am ine  de c o r a t i ve  l am ina t e d  s he e t  

wh i ch  makes  a  f i n ge r p r i n t  and  t h e  l i k e  l e s s  

no t i c e ab l e .  

 

MEANS  TO  SOLVE  THE  PROBLEMS  

[ 0005 ]  The  p r e s en t  i n ven t i on  p r o v i de s  a  me l amine  

d e c o r a t i ve  l am ina te d  s hee t  i n c l ud ing  a  me l am ine  

r e s i n  l a ye r  and  a  l ow  r e f r a c t i v e  i nde x  l a ye r  hav in g  a  

l ower  r e f r a c t i v e  i nde x  t han  t ha t  o f  t h e  me l amine  

r e s i n  l a ye r  and  f o rmed  uppe r  t han  t he  me l am ine  

r e s i n  l a ye r.  

[ 0006 ]  S inc e  t h e  l ow  r e f r a c t i v e  i nd e x  l a ye r,  wh i c h  i s  a  

c omponen t  o f  t h e  p r e s en t  i n ven t i on ,  h as  a  l ower  

r e f r a c t i v e  i nde x  t han  th at  o f  t h e  me l am in e  r e s i n  

l a ye r,  a  r e f r a c t i v e  i nde x  d i f f e r enc e  b e tween  an  

adhe r i n g  f i n ge r pr i n t  and  t he  l ow  r e f r ac t i v e  i nde x  
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l a ye r  i s  sma l l e r  t han  t ha t  b e tween  an  adhe r i ng  

f i n ge r p r i n t  and  t he  me l am ine  r e s i n  l a y e r.   

A c c o rd ing l y,  t h e  f i n g e r pr i n t  a dhe r i n g  t o  t h e  

me l ami ne  d e c o r a t i ve  l am ina t e d  s h ee t  o f  t h e  p r e s en t  

i nv en t i o n  i s  l e s s  n o t i c eab l e  t h an  t he  f i n ge r pr i n t  

a dhe r i n g  d i r e c t l y  t o  t h e  me l ami ne  r e s i n  l ay e r.  

[ 0007 ]  The  l ow  r e f r a c t i v e  i n de x  l aye r  p r e f e r ab l y  has  a  

l ow  r e f l e c t i v i t y.   I n  su ch  a  c a s e ,  t h e  l ow  r e f l e c t i v i t y  

and  t h e  l ow  r e f r a c t i v e  i nde x  o f  t h e  l ow  r e f r a c t i v e  

i nde x  l a ye r  c an  r e du c e  r e f l e c t i o n  o f  l i gh t s  and  wh i t e  

b l u r  o n  t h e  me l am in e  d e c o r a t i v e  l am inat e d  sh e e t ,  

and  wh en  t h e  me l am ine  d e c o ra t i ve  l amina t ed  s h ee t  

has  pa t t e rn s  on  a  p r i n t e d  p ape r,  t he  pa t t e r ns  c an  be  

c l e ar l y  o b s e r ved ,  whe r e by  d e s i gn  c har a c t e r i s t i c s  a r e  

impr o ved .  

[ 0008 ]  The  l ow  r e f r a c t i v e  i n de x  l a ye r  p r e f e r ab l y  has  a  

r e f r a c t i v e  i n de x  o f  1 . 5 5  o r  l e s s .   A r e f r a c t i ve  i nde x  

o f  t h e  adhe r i ng  f i n ge r p r i n t  i s  app r o x ima te l y  1 . 4  t o  

1 . 5 ,  whe r e as  t ha t  o f  t h e  me l am ine  r e s i n  l aye r  i s  

a pp r o x ima t e l y  1 . 6  t o  1 . 7 .   The r e f o r e ,  th e  

f i n ge r p r i n t  a dhe r i ng  t o  t h e  me l am in e  de c o r a t i ve  

l am ina t ed  s h ee t  c an  be  made  l e s s  no t i c e ab l e  b y  

s e t t i n g  t h e  r e f r a c t i v e  i nde x  o f  t h e  l ow  r e f r a c t i v e  

i nde x  l aye r  t o  1 . 55  o r  l e s s ,  b e c au s e  t he  r e f r a c t i v e  

i nde x  d i f f e r enc e  b e twe en  t h e  adhe r i n g  f i n ge r p r i n t  
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and  t h e  l ow  r e f r a c t i v e  i nd e x  l aye r  i s  sma l l e r  than  

t ha t  be tw een  t he  adhe r i ng  f i ng e rp r i n t  and  th e  

me l ami ne  r e s i n  l a ye r.  

[ 0009 ]  The  l ow  r e f r ac t i v e  i nd e x  l a ye r  p r e f e r ab l y  h as  

wa t e r / o i l  r epe l l enc y.   The  f i n g e r pr i n t  i s  th e r eby  

made  d i f f i c u l t  t o  a dhe r e  t o  t h e  me l am ine  de c o r a t i ve  

l am ina t ed  s he e t .   Es pe c i a l l y,  i n  a  c a s e  whe r e  t h e  

me l ami ne  d e c o r a t i ve  l am ina t e d  sh ee t  i s  embos s ed ,  

t he  f i n ge r p r i n t  i s  r epe l l e d  due  t o  wa t e r / o i l  

r epe l l e nc y  o f  t h e  l ow  r e f r a c t i v e  i nde x  l ay e r,  and  

adhe r e s  i n  s phe r i c a l  s h ape ,  whe r e by  th e  f i n ge r p r i n t  

b e c omes  l e s s  no t i c eab l e  ow i ng  t o  d i f f u s e d  r e f l e c t i o n  

o f  l i gh t s  on  t h e  s u r f ac e  t o  wh i ch  th e  f i n g e r pr i n t  

a dhe r e s .  

[ 0010 ]  When  t he  l ow  r e f r ac t i v e  i nde x  l ay e r  has  

wa t e r / o i l  r epe l l enc y,  i t  i s  p r e f e r ab l e  t ha t  a  wa te r  

c on t a c t  ang l e  o f  t he  l ow  r e f r ac t i v e  i nd e x  l aye r  i s  90 °  

o r  mor e ,  an d  th at  an  o l e i c  a c i d  c on t a c t  ang l e  o f  th e  

l ow  r e f r a c t i v e  i nde x  l a ye r  i s  4 5 °  o r  mor e .   An  e f f e c t  

o f  r e du c i n g  adhes i on  o f  a  f i ng e rp r i n t  t o  t h e  

me l ami ne  de c o r a t i ve  l am inat e d  s hee t  i s  t h e r eby  

made  f u r t h e r  r emarkab l e .  

[ 0011 ]  The  l ow  r e f r a c t i v e  i nde x  l a y e r  a c c o r d ing  t o  t h e  

p r e s en t  i n v en t i o n  may  be  c ompo s ed  p r imar i l y  o f  ( a )  

a  c o l d  g l as s  c oa t i n g  a gen t  o r  ( b )  a  s i l o xane  
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gr a f t - t ype  po l ymer  ob t a i ned  by  c ompos i t i n g  f l u o r i ne  

r e s i n  o r  a c r y l i c  r e s i n  w i th  s i l o xane .   The  l ow  

r e f r a c t i v e  i nd e x  l a ye r  may  c on s i s t  o f  on l y  ( a )  o r  ( b ) ,  

o r  may  f u r the r  c on t a in  o th e r  c omponent s  added  

t he r e t o .  

 

BR IEF  DESCRIPTION  OF  THE  DRAWINGS  

[ 0012 ]  FIG .  1  i s  a  s e c t i ona l  s i d e  v i ew  s how ing  a  

s t ru c tur e  o f  a  me l am in e  d e c o r a t i ve  l amina t ed  s h ee t  

1 .  

 

EXPLANATION  OF  REFERENCE NUMERALS  

[ 0013 ]  C…a me l am ine  r e s i n  impre gna te d  pa t t e rn  p ape r,  

D…a  pheno l  r e s i n  impr egna t e d  c o r e  p ape r,  E…a  

me l ami ne  r e s i n  impre gnat e d  o ve r l a y  pape r  c o a t e d  

w i th  c o l d  g l a s s ,  E ’…a  me l am ine  r e s i n  impregna t ed  

o v e r l a y  pap e r  c oa t e d  w i t h  a  s i l o xane  g r a f t - t ype  

p o l yme r,  F…a  c o l d  g l a s s  c oa t i n g  l aye r,  F ’…a  

s i l o xane  g r a f t - t ype  po l ymer  c oa t i n g  l a y e r  

 

BEST  MODE FOR  CARRYING OUT  THE  INVENTION  

[ 0014 ]  Here in a f t e r,  t h e  p r e s en t  i n v en t i on  w i l l  b e  

d e s c r i b e d  i n  d e t a i l .   Me thods  f o r  manu f ac tur i ng  a  

me l ami ne  d e c o r a t i ve  l am ina te d  sh ee t  a c c o r d ing  t o  

t he  pr e s en t  i n ven t i on  i n c l ude  t h e  f o l l ow i ng :  
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( 1 )  To  s t ac k  a  me l am ine  r e s i n  impre gna t ed  p a t t e r n  

pap e r,  t o  wh i ch  a  l ow  r e f r a c t i v e  i nde x  l aye r  f o rm ing  

agen t  w i th  wat e r / o i l  r epe l l e nc y  ( f o r  e xamp l e ,  ( a )  a  

c o l d  g l as s  c oa t i n g  a g en t  o r  ( b )  a  c oa t i n g  c ompos i t i o n  

i n c l ud in g  a  s i l o xane  g r a f t - t ype  po l ymer  o b t a i n ed  b y  

c ompos i t i n g  f l u o r i n e  r e s i n  o r  a c r y l i c  r e s i n  w i th  

s i l o xane ,  an d  a  cu r i ng  a g en t )  i s  app l i ed ,  on  a  c o r e  

mat e r i a l ,  a nd  t hen  t o  a pp l y  h e at  and  p r e s sur e  

th e r e t o  ( f o r  e xamp l e ,  h eat i n g  t emper a t ur e :  

110 - 180 ºC ,  p r e s s u r i z ed  c ond i t i on :  5 - 1 0  MPa ) ;  

( 2 )  To  s t a c k  a  me l am ine  r e s i n  impr e gna t e d  o v e r l ay  

pap e r,  t o  wh i ch  a  l ow  r e f r a c t i v e  i nde x  l aye r  f o rm ing  

agen t  w i th  wa t e r / o i l  r epe l l en c y  i s  app l i e d ,  on  a  c o r e  

mat e r i a l  and  a  me l am ine  r e s i n  impre gna t ed  p a t t e r n  

pap e r,  and  t h en  t o  app l y  h e a t  and  p r e s s ur e  t h e r e t o  

( f o r  e xampl e ,  he a t i ng  t empe r a tu r e :  110 - 180 ºC ,  

p r e s su r i z ed  c ond i t i o n :  5 - 10  MPa ) ;  

( 3 )  To  p r e par e  a  t r an s f e r  s he e t  b y  app l y i n g  a  l ow  

r e f r ac t i v e  i nde x  l a y e r  f o rm ing  agen t  w i th  wa t e r / o i l  

r epe l l en c y  t o  a  b a s e  mat e r i a l ,  t o  d i s po s e  t h e  t r an s f e r  

s hee t  o n  a  me l amine  r e s i n  impre gna t e d  pa t t e rn  

pap e r,  wh i ch  i s  t o  b e  an  upp e rmo s t  l ay e r,  t o  s t a ck  th e  

me l am ine  r e s i n  impre gna t e d  p a t t e r n  pap e r  o n  a  c o r e  

mat e r i a l ,  to apply heat and pressure thereto (for example, 

heating t empe ra tur e :  110 - 180 ºC ,  p r e s sur i z ed  

c ond i t i o n :  5 - 1 0  MPa ) ,  and  t o  r emove  t he  b as e  
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mat e r i a l  t he r e a f t e r ;  

( 4 )  To  p r e par e  a  t r an s f e r  s hee t  b y  app l y i n g  a  l ow  

r e f r ac t i v e  i nd e x  l a ye r  f o rm ing  agen t  w i t h  wa t e r / o i l  

r epe l l en c y  t o  a  b a s e  mat e r i a l ,  t o  d i s po s e  t h e  t r an s f e r  

s hee t  o n  a  me l am ine  r e s i n  impre gna t e d  o ve r l a y  p ape r,  

t o  s t a ck  t he  me l am in e  r e s i n  impr e gna t e d  o v e r l ay  

pap e r  on  a  c o r e  mat e r i a l  an d  a  me l am ine  r e s i n  

impr e gna t ed  p a t t e r n  pap e r,  t o  a pp l y  h ea t  and  

pr e s su r e  th e r e t o  ( f o r  e xamp l e ,  h ea t i ng  t empera t ur e :  

110 - 180 ºC ,  p r e s sur i z ed  c ond i t i on :  5 - 10  MPa ) ,  and  t o  

r emove  t he  b as e  mat e r i a l  t h e r e a f t e r ;  and  t h e  l i k e .   

[ 0015 ]  The  c o r e  mat e r i a l  may  be  o b t a i n ed ,  f o r  e xampl e ,  

b y  impre gnat i n g  a  k r a f t  p ape r  hav ing  a  bas i s  we i gh t  

o f  a bou t  1 50 - 300  g /m 2  w i t h  a  r e s i n  l i qu i d  c ompo s ed  

p r imar i l y  o f  pheno l  r e s i n ,  and  d r y i ng  th e  

impr e gna t ed  k ra f t  p ape r.   A de g r e e  o f  impre gna t i o n  

o f  pheno l  r e s i n  may  be  s e t  t o ,  f o r  e xamp l e ,  3 0 - 8 0% .   

The  d e gr e e  o f  impr e gna t i o n  c an  b e  c a l cu l a t e d  b y  t h e  

f o l l ow in g  mathemat i c a l  f o rmu l a  1 .  

[ 0016 ]  [Mathemat i c a l  f o rmu la  1 ]  

          
W eight after         W eight before 
im pregnation   im pregnation 

D egree of im pregnation  ＝                                         × 100 
 (%) 
    W eight before im pregnation  
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The  me l am ine  r e s i n  impre gna te d  p a t t e r n  p ape r  

may  be  o b t a i n ed ,  f o r  e xamp l e ,  by  impre gna t i ng  a  

d e c o r a t i ve  pape r  f o r  u s e  i n  a  d e c o ra t i ve  l am ina te d  

sh ee t  hav ing  a  b as i s  we i gh t  o f  a b ou t  8 0 - 140  g /m 2  

w i t h  a  r e s i n  l i qu i d  c ompos ed  p r imar i l y  o f  

me l ami ne - f o rma ldeh yde  r e s i n  a t  a  d e g r e e  o f  

impr e gna t i o n  o f  7 0 - 1 60% ,  and  d r y i ng  th e  

impr e gna t ed  d e c o ra t i ve  pape r.  

[ 0017 ]  Fur the rmore ,  i n  o rde r  t o  impr o ve  a b ras i o n  

r e s i s t anc e  o n  a  s u r f ac e  o f  t h e  me l am in e  d e c o ra t i ve  

l am ina t ed  s hee t ,  i t  i s  po s s i b l e  t o  s t a ck  th e  me l am ine  

r e s i n  impre gna t ed  o ve r l ay  p ape r,  wh i ch  was  

ob t a i n ed  by  impre gna t i n g  an  o v e r l ay  b as e  p ape r  

w i th  a  r e s i n  l i qu i d  c ompos ed  p r imar i l y  o f  

me l ami ne - f o rma ldeh yde  r e s i n ,  a s  an  uppe rmos t  

l a ye r,  and  t h en  t o  a pp l y  h e at  and  p r e s sur e  t he r e t o .   

The  me l amine  r e s i n  impregnat e d  o ve r l ay  pape r  may  

be  ob t a i ned ,  f o r  e xamp l e ,  b y  impre gna t i ng  an  

o v e r l a y  bas e  p ape r  h av in g  a  b a s i s  we i gh t  o f  a b ou t  

2 0 - 60  g /m 2  w i t h  a  r e s i n  l i qu i d  c ompos ed  pr imar i l y  o f  

me l ami ne - f o rma ldeh yde  r e s i n  a t  a  d e g r e e  o f  

impr e gna t i o n  o f  200 - 400% ,  and  d r y i n g  th e  

impr e gna t ed  o ve r l ay  bas e  pape r.  

[ 0018 ]  An  e xamp l e  o f  t h e  c o l d  g l a s s  c oa t i n g  a g en t  i s  

one  wh i c h  c an  be  o b t a i ned  b y  i o n i z i ng  
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a l c oho l - s o l ub l e  o r gan os i l i c on  c ompound  i n  a  

s o l u t i on  c ompos ed  o f  w at e r  and  o r gan i c  s o l v en t ,  and  

add i ng  t h e r e t o  ha l o gen  and  bo r o n  a s  c a t a l y s t s .  

[ 0019 ]  A r o l e  o f  B 3 +  i on  i s  t o  p r even t  a  d e c r e as e  i n  an  

amount  o f  S iO 2  due  t o  g ene r at i o n  and  vo l a t i l i z a t i o n  

o f  S iF 6  b y  r e a c t i n g  w i th  F -  i on .   B 3 +  i on  r e a c t s  w i th  

F -  i on  t o  g ene r a t e  BF 4 -  c omp l e x  i on ,  an d  B  i n  t h e  

BF 4 -  c ompl e x  i o n  i s  r e p l a c e d  e x t r eme l y  e a s i l y  b y  S i  

i n  S i (OR ) n  t o  o b t a i n  S iF - n + 1  c ompl e x  i o n .   

Hydr o l y s i s  and  dehydr a t i ng  c ond ens a t i on  

r ep r e s en t ed  by  t he  f o rmu l ae  be l ow  a r e  a c c e l e r a t ed ,  

and  a s  a  r e s u l t ,  me t a l - o x i d e  g l as s  i s  o b t a i ned  a t  

o r d in ar y  t empera t ur e  r ange .   R e s i dua l  B 3 +  i on  i s  

v apo r i z e d  and  d i s appear s  a s  B (OCH 3 ) 3  b y  th e  

p r e s en c e  o f  me th ano l  (CH 3 + ) ,  and  F -  i on  i s  vapo r i z ed  

and  d i s appear s  a s  HF  b y  c a t a l y t i c  r ea c t i on  w i th  OH -  

g r oup  o r  o t he r s  c on t a in ed  i n  t he  b as e  mat e r i a l  and  

t he  l i k e .   He r e ,  R  r ep r e s en t s  an  a l k y l  g r oup ,  M  

r ep r e s en t s  a  me ta l ,  and  X  r e p r e s en t s  ha l o gen .  

[ 0020 ]  B 3 +  +  4X -  → BX 4 -  

    M (OR ) n  +  BX 4 -  +  n / 2H 2O → MX - n + 1  +  nROH +  B 3 +  

    MX - n + 1  +  nH 2O →  M(OH) n  +  ( n+1 )X -  

    M (OH) n  →  me ta l - o x i de  g l a s s  +  H 2O  

    An  e xampl e  o f  a  c ompound  r e l ea s i ng  bo r on  i o n  

B 3 +  i s  t r i a l k oxybo r an  B (OR) 3 ,  o f  wh i c h  
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t r i e t h o xybo r an  B (OEt ) 3  i s  p r e f e r ab l e .   

Conc en t ra t i on  o f  B 3 +  i o n  i n  a  r ea c t i o n  s o l u t i on  i s  

p r e f e r ab l y  i n  a  r ange  o f  f r om  1 . 0  t o  10 . 0  mo l / l i t e r.   

Ha l o gen  i on  i s  p r e f e r ab l y  F - ,  C l - ,  o r  a  m i x tur e  

t he r e o f .   A c ompound  us ed  a s  ha l o gen  i on  s ou r c e  

may  be  any  one  wh i ch  p r o duc e s  F -  i on  and  C l -  i o n  i n  

t he  r e a c t i o n  s o l u t i on .   F o r  e xamp l e ,  ammon ium  

hydr o gen  f l u o r i d e  NH 4F•HF,  s o d ium f l u o r i d e  NaF,  

and  t h e  l i k e  a r e  p r e f e r ab l e  a s  F -  i on  s ou r c e ,  and  

ammon ium  ch l o r i de  NH 4Cl  and  t h e  l i k e  ar e  

p r e f e r ab l e  a s  C l -  i on  s our c e .  

[ 0021 ]  As  examp l e s  o f  c ommer c i a l l y  a va i l ab l e  c o l d  

g l a s s  c oa t i n g  agen t s ,  S IRAGUSITAL -A6200 ,  

S IRAGUSITAL -B4373 (BN)  ( b o th  ar e  manu f a c tu r ed  

b y  Bokut o  Kas e i  Kogyo  Co . ,  L t d . ) ,  an d  t he  l i k e  c an  be  

l i s t ed .  

[ 0022 ]  An  e xamp l e  o f  a  s i l o xan e  g r a f t - t ype  p o l yme r  

ob t a i n ed  b y  c ompos i t i n g  f l uo r i ne  r e s i n  o r  a c r y l i c  

r e s i n  w i th  s i l o xan e  i s  a  c ompos i t e  o f  f l uo r i n e  r e s i n  

o r  a c r y l i c  r e s i n  and  s i l o xane .   Spe c i f i c a l l y,  s u ch  a  

p o l yme r  c an  b e  o b t a i n ed  by  c opo l ymer i z i n g  f o l l ow ing  

c omponen t s :  ( α )  2 - 7 0%  by  we i gh t  o f  o r gan i c  

s o l ven t - s o l u b l e  f l u o r i ne  r e s i n  h av i ng  r ad i c a l  

p o l yme r i z ab l e  u nsa t ur at ed  b ond  v i a  u r e t hane  bond ,  

( β )  4 - 4 0%  by  we i gh t  o f  p o l y s i l o xane  wh i c h  i s  r ad i c a l  
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po l yme r i z ab l e  a t  one  en d  sh own  b y  th e  f o l l ow i ng  

f o rmu l a  1  (whe r e i n  R 1  r e pr e s en t s  a  h ydr o g en  a t om o r  

a  h ydr o c a rbon  gr oup  hav ing  1  t o  1 0  c a r bon  a t oms ,  R 2 ,  

R 3 ,  R 4 ,  R 5 ,  and  R 6 ,  wh i ch  may  be  mu tua l l y  s ame  o r  

d i f f e r en t ,  r e pr e s en t  a  h ydr og en  a t om  o r  a  

hyd r o c ar b on  g r oup  hav ing  1  t o  1 0  c a r bon  a t oms ,  and  

n  r e p r e s en t s  an  i n t e ge r  o f  2  o r  mor e ) ,  and / o r  

p o l y s i l o xane  wh i c h  i s  r ad i c a l  p o l ymer i zab l e  a t  on e  

end  shown  by  t h e  f o l l ow i ng  f o rmu la  2  (whe r e i n  R 7  

r ep r e s en t s  a  h yd r ogen  a t om  o r  a  hyd r o c a rb on  g r oup  

hav i ng  1  t o  10  c a r bon  a t oms ,  R 8 ,  R 9 ,  R 1 0 ,  R 1 1 ,  an d  R 1 2 ,  

wh i ch  may  be  mutua l l y  s ame  o r  d i f f e r en t ,  r ep r e s en t  

a  h yd r o gen  a t om  o r  a  h yd r o c a r bon  g r oup  hav i ng  1  t o  

1 0  c a rb on  a t oms ,  p  r ep r e s en t s  an  i n t e g e r  o f  0  t o  1 0 ,  

and  q  r ep r e s en t s  an  i n t e ge r  o f  2  o r  mor e ) ,  an d  ( γ )  

1 5 - 9 4%  by  we i gh t  o f  r ad i c a l  p o l ymer i zab l e  monome r  

wh i ch  i s  unr ea c t i ve  t o  t h e  c omponen t  ( α )  unde r  

r ad i c a l  p o l ymer i za t i o n  r e a c t i on  c ond i t i o n ,  e x c e p t  

p o l yme r i z a t i on  r ea c t i o n  w i th  a  d oub l e  b ond .  

[ 0023 ]  [F o rmu l a  1 ]  
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[ 0024 ]  [F o rmu l a  2 ]  

 

    Ano the r  e xamp l e  o f  a  s i l o xane  g ra f t - t ype  

p o l yme r  o b t a i ned  b y  c ompos i t i n g  f l uo r i n e  r e s i n  o r  

a c r y l i c  r e s i n  w i th  s i l o xane  i s  on e  wh i ch  i s  o b t a i ned  

b y  c o po l ymer i z i n g  f o l l ow in g  c omponen t s :  ( α )  2 - 7 0%  

by  we i gh t  o f  o r gan i c  s o l ven t - s o l ub l e  f l u o r i n e  r e s i n  

hav i ng  r ad i c a l  p o l ymer i z ab l e  u n sa tur at e d  bond  v i a  

u r e thane  bond ,  ( β )  5 - 5 5%  by  we i gh t  o f  p o l y s i l o xane  

wh i ch  i s  r ad i c a l  p o l ymer i z ab l e  a t  on e  e nd  s hown  b y  

t he  a b o ve  f o rmu la  1 ,  an d / o r  p o l y s i l o xane  wh i c h  i s  

r ad i c a l  p o l ymer i zab l e  a t  o n e  e nd  shown  b y  t h e  a b ov e  
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f o rmu l a  2 ,  ( γ )  5 - 55%  by  we i gh t  o f  monomer  h av i ng  an  

a l k o xys i l y l  g r oup ,  ( δ )  15 - 5 0%  by  we i gh t  o f  monome r  

hav i ng  a  h yd r o xy l  g r oup ,  and  ( ε )  0 - 7 3%  by  we i gh t  o f  

monomer  h av in g  a  f unc t i o n a l  gr oup  wh i ch  i s  

un r e a c t i v e  t o  t h e  a bo v e  c omponen t s  ( α )  t h r ough  ( δ )  

e x c e p t  r ad i c a l  p o l yme r i za t i on .  

[ 0025 ]  An  e xamp l e  o f  a  s i l o xan e  g r a f t - t ype  p o l yme r  

ob t a i n ed  b y  c ompos i t i n g  f l uo r i ne  r e s i n  o r  a c r y l i c  

r e s i n  w i th  s i l o xan e  i s  one  i n  wh i ch  an  a c r y l i c - t ype  

( c o ) po l ymer  c on t a in i ng  a  cu rab l e  g r oup ,  hav ing  

r ad i c a l  p o l yme r i zab l e  un sa t u ra t e d  bond  v i a  

u r e thane  bond  and  a l s o  b e i ng  s o l ub l e  i n  o r gan i c  

s o l ven t ,  i s  u s ed  i n  p l a c e  o f  t h e  c omponen t  ( α ) .  

[ 0026 ]  Examp l e s  o f  c ommer c i a l l y  a va i l ab l e  s i l o xan e  

g r a f t - t ype  po l ymer s  ob t a i n ed  b y  c ompos i t i ng  

f l u o r i n e  r e s i n  o r  a c r y l i c  r e s i n  w i th  s i l o xane  i n c l ude  

ZX - 036 ,  ZX - 022 ,  ZX - 022H ,  ZX - 007C ,  ZX - 001 ,  

ZX - 028R  ( a l l  a r e  manu f a c t ur ed  by  Fu j i  Kas e i  Kogyo  

Co . ,  L t d . ) .  

[ 0027 ]  As  a  cu r i ng  a g en t ,  on e  wh i c h  c an  r ea c t  w i th  th e  

hyd r o xy l  g r oup  i n  t he  s i l o xane  g r a f t - t ype  po l yme r s  

ob t a i n ed  b y  c ompos i t i n g  f l uo r i ne  r e s i n  o r  a c r y l i c  

r e s i n  w i th  s i l o xan e  may  b e  a r b i t r a r i l y  s e l e c t e d ,  and  

examp l e s  o f  s u ch  cu r i ng  a g en t s  i n c l ude  

an i l i ne a l dehyd e  r e s i n ,  u r e a  r e s i n ,  me l am ine  r e s i n ,  
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po l y i s o c yanat e ,  b l o c ked  p o l y i s o c yana t e .   Wher e  th e  

s i l o xane  g r a f t - t ype  p o l ymer  i n c l ude s  a  monomer  

hav i ng  an  a l k o xys i l y l  g r oup ,  a  s i l i c a t e - b as ed  c u r i ng  

a gen t  may  be  u s ed .   R eac t i v e  g r oup /OH  ( e qu i va l en t  

r a t i o )  i s  p r e f e r ab l y  1 . 0  o r  mor e  b e c au s e  cu r i n g  c an  

be  t he r e by  su f f i c i en t l y  c ar r i e d  o u t .  

[ 0028 ]  In  a  c a s e  wh e r e  t he  l ow  r e f r a c t i v e  i nd e x  l a ye r  

f o rm in g  ag en t  w i th  wat e r / o i l  r epe l l enc y  i s  a pp l i e d  t o  

a  s u r f a c e  o f  t h e  me l am ine  r e s i n  impr e gna t e d  p a t t e r n  

pap e r  o r  t h e  me l amine  r e s i n  impre gna t e d  o v e r l ay  

pap e r,  k nown  me thods ,  f o r  e xampl e ,  a  s p r ay  c oa t  

me thod ,  a  g r a vu r e  c oa t  me th od ,  a  b ar  c o a t  me thod ,  a  

kn i f e  c o a t  me t hod ,  a  r o l l  c o a t  me thod ,  a  b l ad e  c oa t  

me thod ,  a  d i e  c oa t  me th od ,  a  c u r ta i n  c o a t  me t hod  

c an  be  emp l o yed .  

[ 0029 ]  An  a f t e r - d r i ed  t h i cknes s  o f  a  c oa t i n g  o f  a  l ow  

r e f r a c t i v e  i nde x  l a ye r  i s  p r e f e r ab l y  i n  a  r ange  f r om  1  

t o  1 0  µm  when  t h e  c o l d  g l a s s  c oa t i n g  a gen t  i s  u s ed .   

When  t he  s i l o xane  g ra f t - t ype  p o l ymer  o b t a i ned  b y  

c ompos i t i n g  f l u o r i ne  r e s i n  o r  a c r y l i c  r e s i n  w i th  

s i l o xane  i s  u s e d ,  t h e  a f t e r - d r i ed  t h i cknes s  o f  a  

c oa t i n g  o f  a  l ow  r e f r a c t i v e  i nde x  l a ye r  i s  i n  a  r ange  

f r om  0 . 1  t o  1 00  µm ,  p r e f e r ab l y  i n  a  r ange  f r om  0 . 5  t o  

5 0  µm.   B y  s e t t i n g  t he  t h i cknes s  o f  t he  c oa t i n g  i n  

su ch  r ange s ,  a  wa te r  c on t ac t  an g l e  on  a  su r f a c e  l a ye r  
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o f  t he  me l amine  d e c o r a t i ve  l am ina t e d  s h ee t  b e c omes  

9 0°  o r  mor e ,  an  o l e i c  a c i d  c on t a c t  an g l e  on  th e  

su r f a c e  l ay e r  o f  t he  me l am ine  d e c o r a t i ve  l am ina t ed  

sh ee t  b e c omes  4 5 °  o r  mor e ,  an d  a  r e f r a c t i v e  i nde x  o f  

t he  su r f a c e  l a ye r  o f  t he  me l am ine  d e c o ra t i ve  

l am ina t ed  s hee t  b e c omes  1 . 55  o r  l e s s ,  wh i c h  a l l ows  

t he  me l am in e  d e c o r a t i ve  l am ina t e d  sh ee t  t o  b e  

e x t r eme l y  e x c e l l en t  i n  an t i - f i n ge r p r i n t  p r o pe r t y.   

When  t h e  a f t e r - d r i e d  th i cknes s  o f  t h e  c oa t i n g  i s  

e qua l  t o  o r  b e l ow  the  upp e r  l im i t  o f  th e  abo ve  r ange ,  

p o o r  appear anc e  due  t o  wh i t en i ng  i s  l e s s  l i k e l y  t o  

o c c ur.   When  th e  a f t e r - d r i ed  th i cknes s  o f  th e  

c oa t i n g  i s  e qua l  t o  o r  ab o ve  th e  l ower  l im i t  o f  t h e  

a bo ve  r an ge ,  u ne vennes s  i n  a pp ea ranc e  i s  l e s s  l i k e l y  

t o  o c cur.  

[ 0030 ]  Examp l e s  o f  b a s e  mat e r i a l s  u s ed  f o r  p r o duc ing  

t he  me l am ine  d e c o r a t i ve  l am ina t e d  s hee t  o f  t h e  

p r e s en t  i n ven t i o n  b y  a  t r ans f e r  me thod  i n c l ude  a  

p l a s t i c  f i lm  and  a  me ta l l i c  f o i l .   A s  a  p l a s t i c  f i lm ,  a  

p o l ye s t e r  f i lm ,  a  po l ye th y l ene  f i lm ,  a  p o l ypr opy l ene  

f i lm ,  a  c e l l o phane ,  a  d i a c e t y l c e l l u l o s e  f i lm ,  a  

t r i a c e t y l c e l l u l o s e  f i lm ,  an  a c e t y l c e l l u l o s e  bu t y r a t e  

f i lm ,  a  p o l y v i ny l  c h l o r i d e  f i lm ,  a  p o l y v i n y l i d ene  

ch l o r i de  f i lm ,  a  p o l y v i n y l  a l c oho l  f i lm ,  an  e thy l ene  

v i ny l  a l c oho l  f i lm ,  a  p o l y s t y r ene  f i lm ,  a  
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po l y ca r bona t e  f i lm ,  a  p o l yme thy l pen t ene  f i lm ,  a  

p o l y su l f one  f i lm ,  a  p o l y e th e r  k e t one  f i lm ,  a  

p o l ye th e r  s u l f o n e  f i lm ,  a  p o l y e th e r im id e  f i lm ,  a  

p o l y im ide  f i lm ,  a  f l u o r o r e s i n  f i lm ,  a  n y l on  f i lm ,  an  

a c r y l i c  f i lm ,  and  t he  l i k e  c an  be  u s ed .  

[ 0031 ]  Examp l e s  o f  me t a l l i c  f o i l s  i n c l ude  a  g o l d  f o i l ,  a  

s i l v e r  f o i l ,  a  c oppe r  f o i l ,  a  z i n c  f o i l ,  an  i n d i um  f o i l ,  

an  a l um inum  f o i l ,  a  t i n  f o i l ,  an  i r on  f o i l  ( i n c l ud i ng  a  

s t a i n l e s s  s t e e l  ( SUS )  f o i l ) ,  a  t i t an i um  f o i l .  

    T he  pr e s en t  i n ven t i on  w i l l  h e r e i na f t e r  b e  

d e s c r i b e d  by  Embod imen t s  and  Compar a t i ve  

Examp l e s ,  wh i ch  do  no t  l im i t  t he  pr e s en t  i n ven t i o n  

i n  any  way.  

Embod imen t  1  

[ 0032 ]  1 .  P r e para t i on  o f  a  c o l d  g l a s s  c oa t i n g  a g en t  (A )  

    A l c oho l - s o l ub l e  o r gan i c  s i l i c on  c ompound  ( e . g . ,  

S i (OR ) 4 )  was  m i x ed  w i th  a l c oho l s  ( e . g . ,  i s op r o pano l ) .   

Then  b o r on  i o n  B 3 +  an d  ha l o gen  i o n  F -  wer e  added  

t he r e t o  a s  c a t a l y s t s ,  an d  pH  was  ad jus t e d  t o  4 . 5 - 5 . 0 ,  

whe r e by  a  o n e - c omponen t  c o l d  g l as s  c oa t i n g  a gen t  

(A )  ( c ommer c i a l  n ame :  S IRAGUSITAL -A6200  

manu fa c t u r ed  b y  Bokut o  Kas e i  K ogyo  C o . ,  L t d . )  was  

ob t a i n ed .  

[ 0033 ]  2 .  P r o duc t i o n  o f  a  me l amine  r e s i n  impre gna te d  

o v e r l a y  pape r  ( B )  
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    A me l am ine  r e s i n  impr egna t ed  o v e r l a y  pape r  (B )  

was  o b t a i n ed  b y  impre gnat i n g  a  b l a c k  o ve r l a y  p ape r  

hav i ng  a  b as i s  we i gh t  o f  4 0  g /m 2  w i t h  a  r e s i n  l i qu i d  

c ompos ed  pr imar i l y  o f  me l am ine - f o rma ld ehyde  r e s i n ,  

and  dr y i ng  t h e  impre gna t ed  o ve r l ay  pape r.   A 

d e gr e e  o f  impr egnat i o n  o f  t h e  r e s i n  was  300%  

a c c o rd ing  t o  a  c a l c u l a t i n g  me t hod  s hown  b y  th e  

a bo ve  mathemat i c a l  f o rmu la  1 .  

[ 0034 ]  3 .  P r o duc t i o n  o f  a  me l amine  r e s i n  impre gna t e d  

pa t t e rn  p ape r  (C )   

    A me l amine  r e s i n  impre gnat e d  p a t t e r n  pape r  

(C )  was  o b t a i n ed  by  impre gna t i n g  a  b l a ck  bas e  p ape r  

f o r  u s e  i n  a  d e c o r a t i ve  l am ina t ed  s hee t  hav in g  a  

b as i s  we i gh t  o f  100  g /m 2  w i t h  th e  r e s i n  l i qu i d  

c ompos ed  pr imar i l y  o f  me l am ine - f o rma ld ehyde  r e s i n ,  

and  dr y i ng  t he  impre gna te d  b as e  pape r.   A de gr e e  o f  

impr e gna t i o n  o f  t he  r e s i n  was  1 00%  a c c o rd in g  t o  th e  

c a l c u l a t i n g  me thod  sh own  by  t h e  a bo v e  

mathemat i c a l  f o rmu la  1 .  

[ 0035 ]  4 .  P r oduc t i on  o f  a  pheno l  r e s i n  impre gna t ed  

c o r e  p ape r  (D )  

    A pheno l  r e s i n  impr e gna t e d  c o r e  p ape r  (D )  was  

ob t a i n ed  b y  impr e gna t i ng  a  k ra f t  pap e r  hav in g  a  

b as i s  we i gh t  o f  2 00  g /m 2  w i t h  a  r e s i n  l i qu i d  

c ompos ed  pr imar i l y  o f  ph eno l - f o rma l deh yde  r e s i n ,  
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and  dr y i ng  t he  impre gna t e d  k r a f t  pape r.   A de gr e e  

o f  impr e gna t i on  o f  t h e  r e s i n  was  5 0%  a c c o rd in g  t o  

t he  c a l cu l a t i n g  me thod  sh own  by  t he  a bo ve  

mathemat i c a l  f o rmu la  1 .  

[ 0036 ]  5 .  P r o duc t i o n  o f  a  me l amine  r e s i n  impre gna t e d  

o v e r l a y  pape r  c o a t e d  w i t h  c o l d  g l as s  (E )  

    A me l am in e  r e s i n  impre gna t e d  o ve r l a y  p ape r  

c oa t e d  w i th  c o l d  g l a s s  ( E )  was  o b t a i n ed  b y  app l y i ng  

t he  c o l d  g l a s s  c oa t i n g  a gen t  (A )  t o  a  s u r f a c e  o f  t he  

me l ami ne  r e s i n  impr e gna t ed  o ve r l ay  pape r  (B )  b y  a  

b ar  c o a t  me thod  and  dr y i ng  t he  me l am ine  r e s i n  

impr e gna t ed  o v e r l a y  p ape r  (B )  as  a  p r e l im i nar y  

t r ea tmen t  s o  t ha t  an  a f t e r - d r i e d  t h i c knes s  o f  c oa t i ng  

t he r e o f  b e came  1  µm .   The  me l am ine  r e s i n  

impr e gna t ed  o v e r l a y  pape r  c o a t ed  w i t h  c o l d  g l as s  

(E )  h as  a  l a ye r  o f  t h e  c o l d  g l a s s  c oa t i n g  ag en t  (A )  

( he r e i na f t e r  r e f e r r ed  t o  a s  a  c o l d  g l a s s  c oa t i ng  

l a ye r )  f o rmed  on  a  s u r f a c e  t he r e o f .  

[ 0037 ]  6 .  P r o duc t i on  o f  a  me l am ine  de c o r a t i ve  

l am ina t ed  sh ee t  

    A s  s hown  i n  F i g .  1 ,  f i v e  s hee t s  o f  t h e  pheno l  

r e s i n  impre gna t ed  c o r e  p ape r  (D ) ,  a  s h ee t  o f  th e  

me l ami ne  r e s i n  impre gna t ed  pa t t e rn  pape r  (C ) ,  and  

a  s hee t  o f  t h e  me l am ine  r e s i n  impre gna t e d  o ve r l a y  

pap e r  c oa t e d  w i th  c o l d  g l as s  (E )  we r e  s ta c ked ,  and  
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hea t  and  p r e s sur e  we r e  app l i ed  t h e r e t o  f o r  80  

m inu te s  a t  a  t emper a tu r e  o f  135 ºC  and  a  p r e s su r e  o f  

8  MPa ,  whe r e by  a  me l am ine  d e c o r a t i ve  l am ina t ed  

sh ee t  1  hav ing  a  l ow  r e f r ac t i v e  i nde x  l a ye r  w i th  

wa t e r / o i l  r ep e l l en cy  ( t he  c o l d  g l as s  c oa t i n g  l a ye r  

(F ) )  f o rmed  on  a  su r f a c e  t he r e o f  was  o b t a i n ed .  

Embod imen t  2  

[ 0038 ]  A me l am ine  d e c o ra t i ve  l amina t e d  sh ee t  hav ing  a  

l ow  r e f r a c t i v e  i n de x  l aye r  w i th  wa t e r / o i l  r epe l l e n cy  

f o rmed  on  a  su r f a c e  t h e r e o f  was  ob t a i ned  i n  a  s ame  

manner  a s  i n  Embod iment  1  e x c ep t  t h a t  an  

a f t e r - d r i e d  th i cknes s  o f  t h e  c o l d  g l a s s  c oa t i n g  l a ye r  

(F )  was  5  µm .  

Embod imen t  3  

[ 0039 ]  A me l am ine  d e c o ra t i ve  l amina t e d  sh ee t  hav ing  a  

l ow  r e f r a c t i v e  i n de x  l aye r  w i th  wa t e r / o i l  r epe l l e n cy  

f o rmed  on  a  su r f a c e  t he r e o f  w as  o b t a i ned  i n  th e  

s ame  manner  a s  i n  Embod imen t  1  e xc e p t  t ha t  an  

a f t e r - d r i e d  t h i cknes s  o f  t h e  c o l d  g l a s s  c oa t i n g  l a ye r  

(F )  was  1 0  µm .  

Embod imen t  4  

[ 0040 ]  The  c o l d  g l a s s  c oa t i n g  a gen t  (A ) ,  t h e  me l amine  

r e s i n  impre gnat ed  o ve r l a y  p ape r  (B ) ,  t h e  me l amine  

r e s i n  impregna t ed  p a t t e r n  p ap e r  (C ) ,  and  t he  pheno l  

r e s i n  impre gna t ed  c o r e  p ape r  (D )  we r e  p r o duc ed  i n  
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t he  s ame  manne r  a s  i n  Embod iment  1 .  

[ 0041 ]  Then  a  t r an s f e r  s h ee t  was  p r e pa r ed  b y  app l y i ng  

t he  c o l d  g l a s s  c oa t i n g  a gen t  (A )  t o  a  s u r f a c e  o f  an  

OPP  (O r i en te d  P o l ypr opy l ene )  f i lm  w i th  a  t h i cknes s  

o f  3 0  µm  by  a  b a r  c oa t  me thod  s o  a s  t o  o b t a i n  an  

a f t e r - d r i e d  t h i cknes s  o f  c o a t i n g  o f  1  µm .   The  

t r ans f e r  s hee t  has  t he  c o l d  g l a s s  c oa t i n g  l a ye r  (F )  

f o rmed  on  a  s u r f ac e  t he r e o f .  

[ 0042 ]  Af t e r  t h at ,  t h e  a bo v e  t r an s f e r  s hee t ,  t h e  

me l ami ne  r e s i n  impre gnat ed  o ve r l ay  p ape r  (B ) ,  th e  

me l ami ne  r e s i n  impre gna t ed  pa t t e rn  pape r  (C ) ,  and  

t he  phe no l  r e s i n  impre gnat e d  c o r e  p ape r  (D )  we r e  

s t a ck ed  i n  t h i s  o r de r,  and  h e a t  and  pr e s s ur e  we r e  

app l i e d  t he r e t o  i n  t he  s ame  manner  a s  i n  

Embod imen t  1 .   F i na l l y,  t h e  OPP f i lm  was  r emoved ,  

whe r e by  a  me l amine  d e c o ra t i v e  l am ina t e d  s h ee t  

hav i ng  a  l ow  r e f r a c t i v e  i nde x  l a ye r  w i th  wa t e r / o i l  

r epe l l e nc y  ( t h e  c o l d  g l a s s  c oa t i ng  l a ye r  (F ) )  f o rmed  

on  a  su r f a c e  t h e r e o f  w as  o b t a i n ed  a s  s h own  i n  F i g .  1 .  

Embod imen t  5  

[ 0043 ]  A me l am ine  d e c o ra t i ve  l amina t e d  sh ee t  hav ing  a  

l ow  r e f r a c t i v e  i n de x  l aye r  w i th  wa t e r / o i l  r epe l l e n cy  

f o rmed  on  a  su r f a c e  t h e r e o f  was  o b t a i ned  i n  a  s ame  

manner  a s  i n  Embod iment  4  e x c ep t  t h a t  an  

a f t e r - d r i e d  t h i cknes s  o f  t h e  c o l d  g l a s s  c oa t i n g  l a ye r  
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(F )  f o rmed  on  t h e  su r f a c e  o f  th e  OPP f i lm  was  5  µm .  

Embod imen t  6  

[ 0044 ]  A me l am ine  d e c o ra t i ve  l amina t e d  sh ee t  hav ing  a  

l ow  r e f r a c t i v e  i n de x  l aye r  w i th  wa t e r / o i l  r epe l l e n cy  

f o rmed  on  a  su r f a c e  t he r e o f  w as  o b t a i ned  i n  th e  

s ame  manner  a s  i n  Embod imen t  4  e xc e p t  t ha t  an  

a f t e r - d r i e d  t h i cknes s  o f  t h e  c o l d  g l a s s  c oa t i n g  l a ye r  

(F )  f o rmed  on  t h e  s u r f ac e  o f  t he  OPP f i lm  was  1 0  µm .  

Embod imen t  7  

[ 0045 ]  A me l am ine  d e c o ra t i ve  l amina t e d  sh ee t  hav ing  a  

l ow  r e f r a c t i v e  i n de x  l aye r  w i th  wa t e r / o i l  r epe l l e n cy  

f o rmed  on  a  su r f a c e  t he r e o f  w as  o b t a i ned  i n  th e  

s ame  manner  as  i n  Embod imen t  1  e x c e p t  t ha t  a  c o l d  

g l a s s  c oa t i n g  a g en t  (A’ )  b e l ow  was  u s ed  i n  p l a c e  o f  

t he  c o l d  g l a s s  c o a t i n g  a g en t  (A ) .  

(A c o l d  g l a s s  c o a t i n g  a g en t  (A’ )  i n  Embod iment  7 )  

    A c o l d  g l a s s  c oa t i n g  a gen t  (A’ )  i s  a  

two - c omponent  c oa t i n g  a gen t  ( c ommer c i a l  n ame :  

S IRAGUSITAL -B4373 (BN)  manu f ac tur e d  b y  B okut o  

Kas e i  Kogyo  Co . ,  L t d . )  c o n t a in ing  a l c oho l - s o l ub l e  

o r gan i c  s i l i c on  c ompound  ( e . g . ,  S i (OR ) 4 )  a s  a  b a s e  

c ompound  and  b o r on  i on  B 3 +  a nd  ha l o g en  i o n  X -  a s  

c a t a l y s t s .   The  b as e  c ompound  and  t h e  c a t a l y s t s  a r e  

m i xed  a t  a  r a t i o  o f  10 : 1 ,  and  a r e  u s ed  a f t e r  d i l u t ed  

w i th  a  d i l u t i n g  s o l ve n t  t o  an  ar b i t r a r y  
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c on c en t r a t i on .  

Embod imen t  8  

[ 0046 ]  A me l am ine  d e c o ra t i ve  l amina t e d  sh ee t  hav ing  a  

l ow  r e f r a c t i v e  i n de x  l aye r  w i th  wa t e r / o i l  r epe l l e n cy  

f o rmed  on  a  su r f a c e  t h e r e o f  was  ob t a i ned  i n  a  s ame  

manner  a s  i n  Embod iment  7  e x c ep t  t h a t  an  

a f t e r - d r i e d  t h i cknes s  o f  t h e  c o l d  g l a s s  c oa t i n g  l a ye r  

(F )  was  1 0  µm .  

Embod imen t  9  

[ 0047 ]  1 .  P r epar a t i o n  o f  a  s i l o xane  gr a f t - t ype  p o l yme r  

c oa t i n g  s o l u t i on  (A ” )  

    A s  a  s i l o xane  g r a f t - t ype  p o l ymer  ob t a i n ed  b y  

c ompos i t i n g  f l u o r i ne  r e s i n  w i th  s i l o xane ,  ZX- 022 -H  

(hyd r o xy l  g r oup  va lue :  120 ,  a c i d  v a lu e :  0 ,  k i nd s  o f  

s o l ven t s :  x y l en e / bu t y l  a c e t a t e / i s o pr opy l  a l c oho l ,  

manu fa c t u r ed  by  Fu j i  K as e i  Kogyo  Co . ,  L t d . )  was  

us ed .   A s  a  c u r i ng  ag en t ,  a  p o l y i s o c yana te - bas ed  

cu r i ng  agen t  ( c ommer c i a l  n ame :  CORONATE  HX,  

manu fa c t u r ed  b y  N ipp on  P o l yur e thane  Indus t r y  Co . ,  

L t d . )  was  us e d .   The  s i l o xane  g r a f t - t ype  p o l yme r  

and  t he  c u r i ng  a gen t  we r e  m i xed  s o  a s  t o  a ch i e v e  a  

r a t i o  o f  NCO /OH  =  1 . 2 ,  an d  d i bu t y l t i n  d i l aur a t e  was  

add ed  t he r e t o  a s  a  c a t a l y s t  i n  an  amount  e qu i va l en t  

t o  0 . 1  w t%  o f  a  s o l i d  c on t en t  o f  th e  s i l o xan e  

g r a f t - t ype  po l ymer.   Su ch  a  m i x t ur e  was  d i l u t e d  
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ar b i t r a r i l y  w i th  i s opr opano l ,  whe r e by  a  s i l o xane  

g r a f t - t ype  p o l ymer  c o a t i n g  s o l u t i o n  (A ” )  was  

ob t a i n ed .  

[ 0048 ]  2 .  P r odu c t i on  o f  th e  me l am in e  r e s i n  

impr e gna t ed  o ve r l ay  pape r  (B )  

    The  me l amine  r e s i n  impr e gna te d  o ve r l a y  p ape r  

(B )  was  o b t a i n ed  b y  impr e gna t i ng  t he  b l a ck  o ve r l a y  

pap e r  hav in g  t h e  b as i s  we i gh t  o f  4 0  g /m 2  w i t h  t h e  

r e s i n  l i qu i d  c ompo s ed  p r imar i l y  o f  

me l ami ne - f o rma ldeh yde  r e s i n ,  and  dr y i ng  t he  

impr e gna t ed  o ve r l ay  pape r.   The  d e gr e e  o f  

impr e gna t i o n  o f  t he  r e s i n  was  3 00%  a c c o rd in g  t o  th e  

c a l c u l a t i n g  me thod  sh own  by  t h e  a bo v e  

mathemat i c a l  f o rmu la  1 .  

[ 0049 ]  3 .  P r odu c t i on  o f  th e  me l am in e  r e s i n  

impr e gna t ed  pa t t e rn  p ape r  (C )   

    T he  me l am ine  r e s i n  impr e gna t e d  pa t t e r n  p ape r  

(C )  was  o b t a i n ed  b y  impr e gna t i ng  t h e  b l ac k  b a s e  

pap e r  f o r  u s e  i n  a  d e c o ra t i v e  l am ina t ed  sh e e t  h av i ng  

t he  bas i s  we i gh t  o f  1 00  g /m 2  w i t h  t he  r e s i n  l i qu i d  

c ompos ed  pr imar i l y  o f  me l am ine - f o rma ld ehyde  r e s i n ,  

and  dr y i ng  t h e  impre gna t e d  b as e  pape r.   The  de gr e e  

o f  impre gna t i on  o f  t he  r e s i n  was  1 00%  a c c o rd ing  t o  

t he  c a l cu l a t i n g  me thod  sh own  by  t he  a bo ve  

mathemat i c a l  f o rmu la  1 .  
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[ 0050 ]  4 .  P r o du c t i on  o f  t h e  phen o l  r e s i n  impre gna te d  

c o r e  p ape r  (D )  

    The  pheno l  r e s i n  impre gna t ed  c o r e  p ape r  (D )  

was  o b t a i ned  by  impre gna t i ng  t he  k ra f t  p ape r  

hav i ng  t he  b as i s  we i gh t  o f  2 00  g /m 2  w i t h  t h e  r e s i n  

l i qu i d  c ompos ed  p r imar i l y  o f  p heno l - f o rma ldehyde  

r e s i n ,  and  d r y i ng  th e  impre gna t e d  k ra f t  pape r.   The  

d e gr e e  o f  impr egna t i on  o f  t h e  r e s i n  was  5 0%  

a c c o rd ing  t o  t he  c a l cu l a t i n g  me thod  sh own  b y  th e  

a bo ve  mathemat i c a l  f o rmu la  1 .  

[ 0051 ]  5 .  P r o duc t i o n  o f  a  me l amine  r e s i n  impre gna te d  

o v e r l a y  p ape r  c oa t e d  w i th  th e  s i l o xane  g r a f t - t ype  

p o l yme r  (E ’ )  

    A me l am in e  r e s i n  impre gna t e d  o ve r l a y  p ape r  

c oa t e d  w i th  t he  s i l o xane  g r a f t - t ype  p o l ymer  (E ’ )  was  

ob t a i n ed  b y  app l y i n g  t h e  s i l o xan e  g r a f t - t ype  

p o l yme r  c o a t i n g  s o l u t i on  (A ” )  t o  a  s u r f a c e  o f  t he  

me l ami ne  r e s i n  impr e gna t ed  o ve r l ay  pape r  (B )  b y  a  

b ar  c o a t  me thod  and  dr y i ng  t he  me l am ine  r e s i n  

impr e gna t ed  o v e r l a y  p ape r  (B )  as  a  p r e l im i nar y  

t r ea tmen t  s o  t ha t  an  a f t e r - dr i e d  t h i cknes s  t he r e o f  

b e c ame  0 . 5  µm .   The  me l am ine  r e s i n  impregna t ed  

o v e r l a y  p ape r  c oa t e d  w i th  th e  s i l o xane  g r a f t - t ype  

p o l yme r  (E ’ )  h a s  a  s i l o xane  g r a f t - t ype  p o l ymer  

c oa t i n g  l a y e r  ( F ’ )  f o rmed  on  a  su r f a c e  t h e r e o f .  
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[ 0052 ]  6 .  P r o duc t i on  o f  a  me l am ine  de c o r a t i ve  

l am ina t ed  sh ee t  

    A s  s hown  i n  F i g .  1 ,  f i v e  s hee t s  o f  t h e  pheno l  

r e s i n  impre gna t ed  c o r e  p ape r  (D ) ,  a  s h ee t  o f  th e  

me l ami ne  r e s i n  impre gna t ed  pa t t e rn  pape r  (C ) ,  and  

a  s hee t  o f  t h e  me l am ine  r e s i n  impre gna t e d  o ve r l a y  

pap e r  c oa t e d  w i th  t h e  s i l o xane  g r a f t - t ype  p o l yme r  

(E ’ )  w e r e  s t ac k ed ,  and  h e at  and  p r e s s ur e  we r e  

app l i e d  t he r e t o  f o r  80  m i nu t e s  a t  a  t emper at ur e  o f  

1 35 ºC  and  a  p r e s su r e  o f  8  MPa ,  whe r e by  a  me l amine  

d e c o r a t i ve  l am ina t e d  s he e t  hav ing  a  l ow  r e f r a c t i v e  

i nde x  l a ye r  w i t h  wat e r / o i l  r e pe l l enc y  ( t he  s i l o xan e  

g r a f t - t ype  p o l ymer  c o a t i n g  l a ye r  ( F ’ ) )  f o rmed  on  a  

su r f a c e  t he r e o f  was  o b t a i n ed .  

Embod imen t  1 0  

[ 0053 ]  A me l am ine  d e c o ra t i ve  l amina t e d  sh ee t  hav ing  a  

l ow  r e f r a c t i v e  i n de x  l aye r  w i th  wa t e r / o i l  r epe l l e n cy  

f o rmed  on  a  su r f a c e  t h e r e o f  was  ob t a i ned  i n  a  s ame  

manner  a s  i n  Embod iment  9  e x c ep t  t h a t  an  

a f t e r - d r i e d  t h i c knes s  o f  t h e  s i l o xan e  g r a f t - t ype  

p o l yme r  c o a t i n g  l a ye r  (F ’ )  w as  1 0  µm.  

Embod imen t  11  

[ 0054 ]  A me l am ine  d e c o ra t i ve  l amina t e d  sh ee t  hav ing  a  

l ow  r e f r a c t i v e  i n de x  l aye r  w i th  wa t e r / o i l  r epe l l e n cy  

f o rmed  on  a  su r f a c e  t he r e o f  w as  o b t a i ned  i n  th e  
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s ame  manner  a s  i n  Embod imen t  9  e xc e p t  t ha t  an  

a f t e r - d r i e d  t h i c knes s  o f  t h e  s i l o xan e  g r a f t - t ype  

p o l yme r  c o a t i n g  l a ye r  (F ’ )  w as  5 0  µm.  

Embod imen t  1 2  

[ 0055 ]  A me l am ine  d e c o ra t i ve  l amina t e d  sh ee t  hav ing  a  

l ow  r e f r a c t i v e  i n de x  l aye r  w i th  wa t e r / o i l  r epe l l e n cy  

f o rmed  on  a  su r f a c e  t h e r e o f  was  ob t a i ned  i n  a  s ame  

manner  as  i n  Embod iment  1 0  e x c e p t  t ha t  ZX - 007 -C  

(h yd r o xy l  v a l ue :  5 8 ,  a c i d  va l u e :  5 ,  k i nds  o f  s o l ven t s :  

x y l e ne / bu t y l  a c e ta t e ,  manu f a c tu r ed  b y  Fu j i  K as e i  

Kogyo  Co . ,  L t d . )  was  us ed  a s  a  s i l o xane  g ra f t - t ype  

p o l yme r  o b t a i n e d  b y  c ompos i t i n g  f l uo r i ne  r e s i n  w i th  

s i l o xane .  

Embod imen t  1 3  

[ 0056 ]  A me l am ine  d e c o ra t i ve  l amina t e d  sh ee t  hav ing  a  

l ow  r e f r a c t i v e  i n de x  l aye r  w i th  wa t e r / o i l  r epe l l e n cy  

f o rmed  on  a  su r f a c e  t he r e o f  w as  o b t a i ned  i n  th e  

s ame  manner  a s  i n  Embod iment  10  e x c e p t  t ha t  

ZX - 001  (h ydr o xy l  v a l u e :  9 4 ,  a c i d  v a l u e :  0 ,  k i nds  o f  

s o l ven t s :  x y l ene / i s obu tano l ,  manu f a c tu r ed  by  Fu j i  

Kas e i  Kogyo  C o . ,  L t d . )  was  us ed  a s  a  s i l o xan e  

g r a f t - t ype  po l ymer  ob t a i ned  by  c ompos i t i n g  f l u o r i ne  

r e s i n  w i th  s i l o xan e .  

Embod imen t  1 4  

[ 0057 ]  A me l am ine  d e c o ra t i ve  l amina t e d  sh ee t  hav ing  a  
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l ow  r e f r a c t i v e  i n de x  l aye r  w i th  wa t e r / o i l  r epe l l e n cy  

f o rmed  on  a  su r f a c e  t he r e o f  w as  o b t a i ned  i n  th e  

s ame  manner  a s  i n  Embod iment  10  e x c e p t  t ha t  

ZX - 028 -R  ( h ydr o xy l  v a l ue :  1 00 ,  a c i d  v a l ue :  5 ,  k i nds  

o f  s o l ven t s :  bu t y l  a c e t a t e ,  manu f a c tu r ed  b y  Fu j i  

Kas e i  Kogyo  C o . ,  L t d . )  was  us ed  a s  a  s i l o xan e  

g r a f t - t ype  p o l ymer  o b t a i n ed  b y  c ompos i t i n g  a c r y l i c  

r e s i n  w i th  s i l o xan e .  

Embod imen t  1 5  

[ 0058 ]  A me l am ine  d e c o ra t i ve  l amina t e d  sh ee t  hav ing  a  

l ow  r e f r a c t i v e  i n de x  l aye r  w i th  wa t e r / o i l  r epe l l e n cy  

f o rmed  on  a  su r f a c e  t he r e o f  w as  o b t a i ned  i n  th e  

s ame  manner  a s  i n  Embod iment  10  e x c e p t  t ha t  

ZX - 022  (h yd r o xy l  va l u e :  120 ,  a c i d  v a lu e :  5 ,  k i nds  o f  

s o l ven t s :  x y l en e /  bu t y l  a c e t a t e ,  manu f a c tur ed  b y  

Fu j i  Kas e i  Kogy o  Co . ,  L t d . )  was  u s ed  a s  a  s i l o xan e  

g r a f t - t ype  po l ymer  ob t a i ned  by  c ompos i t i n g  f l u o r i ne  

r e s i n  w i th  s i l o xan e .  

Embod imen t  1 6  

[ 0059 ]  A me l am ine  d e c o ra t i ve  l amina t ed  sh ee t  hav ing  a  

l ow  r e f r a c t i v e  i n de x  l aye r  w i th  wa t e r / o i l  r epe l l e n cy  

f o rmed  on  a  su r f a c e  t he r e o f  w as  o b t a i ned  i n  th e  

s ame  manner  a s  i n  Embod iment  10  e x c e p t  t ha t  

ZX - 036  ( h ydr o xy l  v a l ue :  119 ,  k i n ds  o f  s o l ven t s :  bu t y l  

a c e t a t e / 2 - pr o pan o l ,  manu f a c tu r ed  b y  Fu j i  K as e i  
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Kogyo  Co . ,  L t d . )  was  us ed  a s  a  s i l o xane  g ra f t - t ype  

p o l yme r  o b t a i n ed  b y  c ompos i t i n g  ac r y l i c  r e s i n  w i th  

s i l o xane .  

Embod imen t  1 7  

[ 0060 ]  A me l am ine  d e c o ra t i ve  l amina t e d  sh ee t  hav ing  a  

l ow  r e f r a c t i v e  i n de x  l aye r  w i th  wa t e r / o i l  r epe l l e n cy  

f o rmed  on  a  su r f a c e  t he r e o f  w as  o b t a i ned  i n  th e  

s ame  manner  a s  i n  Embod imen t  10  e x c ep t  th a t  a  

b l o ck ed  po l y i s o c yana t e - b as ed  c u r i ng  a g en t  

( c ommer c i a l  n ame :  CORONATE  2507 ,  manu f a c tu r ed  

b y  N ippon  Po l yur e thane  I ndus t r y  Co . ,  L td . )  was  

us ed  a s  a  c u r i ng  a gen t .  

Embod imen t  1 8  

[ 0061 ]  A me l am ine  d e c o ra t i ve  l amina t ed  sh ee t  hav ing  a  

l ow  r e f r a c t i v e  i n de x  l aye r  w i th  wa t e r / o i l  r epe l l e n cy  

f o rmed  on  a  su r f a c e  t he r e o f  w as  o b t a i ned  i n  th e  

s ame  manner  a s  i n  Embod imen t  10  e x c ep t  th a t  a  

b l o ck ed  po l y i s o c yana t e - b as ed  c u r i ng  a g en t  

( c ommer c i a l  n ame :  Sumidu l e  BL3173 ,  manu f a c tu r ed  

b y  Sumika  Baye r  Ur e thane  Co . ,  L t d . )  was  u s ed  a s  a  

cu r i ng  a gen t .  

Embod imen t  1 9  

[ 0062 ]  A me l am ine  d e c o ra t i ve  l amina t ed  sh ee t  hav ing  a  

l ow  r e f r a c t i v e  i n de x  l aye r  w i th  wa t e r / o i l  r epe l l e n cy  

f o rmed  on  a  su r f a c e  t he r e o f  w as  o b t a i ned  i n  th e  



 

30 

s ame  manner  a s  i n  Embod imen t  10  e x c ep t  th a t  a  

b l o ck ed  po l y i s o c yana t e - b as ed  c u r i ng  a g en t  

( c ommer c i a l  name :  Desmodu l e  BL4265SN ,  

manu fa c t u r ed  b y  Sumika  Baye r  Ure thane  Co . ,  L t d . )  

was  us e d  as  a  c u r i ng  a gen t .  

Embod imen t  2 0  

[ 0063 ]  A me l am ine  d e c o ra t i ve  l amina t e d  sh ee t  hav ing  a  

l ow  r e f r a c t i v e  i n de x  l aye r  w i th  wa t e r / o i l  r epe l l e n cy  

f o rmed  on  a  su r f a c e  t he r e o f  w as  o b t a i ned  i n  th e  

s ame  manner  a s  i n  Embod imen t  1 0  e x c e p t  t ha t  th e  

f o l l ow in g  was  us ed  a s  a  s i l o xane  g r a f t - t ype  p o l yme r  

c oa t i n g  s o l u t i on  (A” ) .  

(A s i l o xane  g ra f t - t ype  p o l ymer  c o a t i n g  s o l u t i on  (A ” )  

i n  Embod iment  2 0 )  

    A s i l i c a t e - b a s ed  cu r i n g  agen t  ( c ommer c i a l  n ame :  

Me thy l  S i l i c a t e  5 1 ,  manu fa c t u r ed  b y  Co l c oa t  Co . ,  

L t d . )  w as  us ed  a s  a  cu r i n g  agen t ,  and  2 0  p ar t s  

t he r e o f  w e r e  mi xe d  w i th  1 00  p a r t s  o f  t h e  s i l o xane  

g r a f t - t ype  p o l yme r.   7  pa r t s  o f  a l um inum  e thy l  

a c e t o a c e t a t e•d i i s op r opy l a t e  ( c ommer c i a l  n ame :  

ALCH ,  manu f a c tur ed  b y  Kawaken  F in e  Chemi c a l s  

Co . ,  L t d . )  w e r e  u s ed  a s  a  c a t a l y s t ,  an d  2 0  p a r t s  o f  

a c e t y l a c e t one  we r e  added  t h e r e t o  a s  a  r ea c t i o n  

s t opp in g  ag en t .   E xc ep t  f o r  t h e  a bo ve ,  a  s i l o xan e  

g r a f t - t ype  p o l ymer  c o a t i n g  s o l u t i o n  (A ” )  was  
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pr oduc e d  i n  t h e  s ame  manner  a s  i n  Embod imen t  1 0 .  

Embod imen t  2 1  

[ 0064 ]  The  s i l o xane  g r a f t - t ype  p o l ymer  c o a t i n g  

s o l u t i on  (A ” ) ,  t he  me l amine  r e s i n  impre gna t ed  

o v e r l a y  p ape r  ( B ) ,  th e  me l amine  r e s i n  impre gnat e d  

pa t t e rn  p ape r  (C ) ,  and  t h e  pheno l  r e s i n  impregna t ed  

c o r e  pap e r  (D )  we r e  pr o du c ed  i n  t he  s ame  manne r  a s  

i n  Embod iment  9 .  

[ 0065 ]  Then  a  t r an s f e r  s h ee t  was  p r e pa r ed  b y  app l y i ng  

t he  s i l o xane  g r a f t - t ype  p o l ymer  c oa t i n g  s o l u t i on  (A ” )  

t o  th e  su r f a c e  o f  t h e  OPP (O r i en t e d  Po l yp r opy l ene )  

f i lm  w i th  th e  t h i c knes s  o f  3 0  µm by  a  ba r  c oa t  

me thod  s o  a s  t o  o b t a i n  an  a f t e r - d r i e d  t h i c knes s  o f  

c oa t i n g  o f  0 . 5  µm .   The  t r an s f e r  s hee t  h as  t h e  

s i l o xane  gr a f t - t ype  po l ymer  c oa t i n g  l a ye r  (F ’ )  

f o rmed  on  a  s u r f ac e  t he r e o f .  

[ 0066 ]  Af t e r  t h at ,  t h e  a bo v e  t r an s f e r  s hee t ,  t h e  

me l ami ne  r e s i n  impre gna t ed  o ve r l ay  p ape r  (B ) ,  t he  

me l ami ne  r e s i n  impre gna t ed  pa t t e rn  pape r  (C ) ,  and  

t he  phe no l  r e s i n  impre gnat e d  c o r e  p ape r  (D )  we r e  

s t a ck ed  i n  t h i s  o r de r,  and  h e a t  and  pr e s s ur e  we r e  

app l i e d  t he r e t o  i n  t he  s ame  manner  a s  i n  

Embod imen t  9 .   F i na l l y,  t h e  OPP f i lm  was  r emoved ,  

whe r e by  a  me l amine  d e c o ra t i v e  l am ina t e d  s h ee t  

hav i ng  a  l ow  r e f r a c t i v e  i nde x  l a ye r  w i th  wa t e r / o i l  
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r epe l l e nc y  ( t he  s i l o xane  g r a f t - t ype  po l ymer  c o a t i ng  

l a ye r  (F ’ ) )  f o rmed  on  a  su r f a c e  t h e r e o f  was  ob t a i n ed .  

Embod imen t  2 2  

[ 0067 ]  A me l am ine  d e c o ra t i ve  l amina t e d  sh ee t  hav ing  a  

l ow  r e f r a c t i v e  i n de x  l aye r  w i th  wa t e r / o i l  r epe l l e n cy  

f o rmed  on  a  su r f a c e  t h e r e o f  was  ob t a i ned  i n  a  s ame  

manner  a s  i n  Embod imen t  2 1  e x c e p t  t ha t  an  

a f t e r - d r i e d  t h i c knes s  o f  t h e  s i l o xan e  g r a f t - t ype  

p o l yme r  c o a t i n g  l a y e r  (F ’ )  f o rmed  on  t he  s u r f ac e  o f  

t he  OPP f i lm  was  1 0  µm.  

Embod imen t  2 3  

[ 0068 ]  A me l am ine  d e c o ra t i ve  l amina t e d  sh ee t  hav ing  a  

l ow  r e f r a c t i v e  i n de x  l aye r  w i th  wa t e r / o i l  r epe l l e n cy  

f o rmed  on  a  su r f a c e  t he r e o f  w as  o b t a i ned  i n  th e  

s ame  manner  a s  i n  Embod iment  21  e xc e p t  th a t  an  

a f t e r - d r i e d  t h i c knes s  o f  t h e  s i l o xan e  g r a f t - t ype  

p o l yme r  c o a t i n g  l a y e r  (F ’ )  f o rmed  on  t he  s u r f ac e  o f  

t he  OPP f i lm  was  5 0  µm.  

Expe r iment a l  Examp l e  1  

    A me l am ine  d e c o r a t i ve  l amina te d  sh e e t  hav ing  a  

l ow  r e f r a c t i v e  i n de x  l aye r  w i th  wa t e r / o i l  r epe l l e n cy  

f o rmed  on  a  su r f a c e  t he r e o f  w as  o b t a i ned  i n  th e  

s ame  manner  a s  i n  Embod imen t  1  e xc e p t  t ha t  an  

a f t e r - d r i e d  t h i cknes s  o f  t h e  c o l d  g l a s s  c oa t i n g  l a ye r  

(F )  was  0 . 5  µm .  
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Exper iment a l  Examp l e  2  

A me l am ine  de c o ra t i ve  l amina t e d  sh ee t  hav ing  a  

l ow  r e f r a c t i v e  i n de x  l aye r  w i th  wa t e r / o i l  r epe l l e n cy  

f o rmed  on  a  su r f a c e  t he r e o f  w as  o b t a i ned  i n  th e  

s ame  manner  a s  i n  Embod imen t  1  e xc e p t  t ha t  an  

a f t e r - d r i e d  t h i cknes s  o f  t h e  c o l d  g l a s s  c oa t i n g  l a ye r  

(F ’ )  w as  1 5  µm.  

Expe r iment a l  Examp l e  3  

    A me l am ine  d e c o r a t i ve  l amina te d  sh e e t  hav ing  a  

l ow  r e f r a c t i v e  i n de x  l aye r  w i th  wa t e r / o i l  r epe l l e n cy  

f o rmed  on  a  su r f a c e  t he r e o f  w as  o b t a i ned  i n  th e  

s ame  manner  a s  i n  Embod imen t  9  e xc e p t  t ha t  an  

a f t e r - d r i e d  t h i c knes s  o f  t h e  s i l o xan e  g r a f t - t ype  

p o l yme r  c o a t i n g  l a ye r  (F ’ )  w as  0 . 0 5  µm.  

Expe r iment a l  Examp l e  4  

    A me l am ine  d e c o r a t i ve  l amina te d  sh e e t  hav ing  a  

l ow  r e f r a c t i v e  i n de x  l aye r  w i th  wa t e r / o i l  r epe l l e n cy  

f o rmed  on  a  su r f a c e  t he r e o f  w as  o b t a i ned  i n  th e  

s ame  manner  a s  i n  Embod imen t  9  e xc e p t  t ha t  an  

a f t e r - d r i e d  t h i c knes s  o f  t h e  s i l o xan e  g r a f t - t ype  

p o l yme r  c o a t i n g  l a ye r  (F ’ )  w as  1 50  µm .  

Compara t i v e  Examp l e  1  

    The  pheno l  r e s i n  impre gna t ed  c o r e  p ape r  (D ) ,  

t he  me l am ine  r e s i n  impr e gna t e d  p a t t e r n  p ape r  (C ) ,  

and  th e  me l am ine  r e s i n  impre gna t e d  o v e r l a y  p ape r  
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(B )  we r e  p r odu c ed  i n  t h e  s ame  manner  a s  i n  

Embod imen t  1 .   Then ,  f i v e  sh e e t s  o f  th e  phen o l  

r e s i n  impre gna t ed  c o r e  p ape r  (D ) ,  a  s h ee t  o f  th e  

me l ami ne  r e s i n  impre gna t ed  pa t t e rn  pape r  (C ) ,  and  

a  s hee t  o f  t h e  me l am ine  r e s i n  impre gna t e d  o ve r l a y  

pap e r  (B )  we r e  s t ac ked ,  and  h e at  and  p r e s s ur e  we r e  

app l i e d  f o r  8 0  minut e s  a t  a  t emper a tu r e  o f  135 ºC  

and  a  p r e s s ur e  o f  8  MPa ,  whe r eby  a  me l amine  

d e c o r a t i ve  l amina te d  sh ee t  was  o b t a i n ed .  

[ 0069 ]  Then ,  t h e  me l am ine  d e c o r a t i ve  l am ina te d  sh ee t s  

p r oduc e d  i n  Embod iment s  1  t h r ough  23 ,  

E xp e r iment a l  Examp l e s  1  t h r ough  4 ,  and  

Compara t i v e  Examp l e  1  we r e  e va lu at ed .  

(E va l ua t i on  me t hod )  

( i )  E va lua t i on  u s i ng  an  a c t ua l  f i ng e r pr i n t  

    An  a c t ua l  f i ng e r pr i n t  w as  a t ta c hed  t o  a  s u r f ac e  

o f  e a c h  me l am ine  d e c o ra t i v e  l am ina t e d  sh ee t ,  an d  i t  

was  v i sua l l y  e va l ua t e d  h ow  no t i c e ab l e  th e  

f i n ge r p r i n t  w as .   E va lua t i on  c r i t e r i a  a r e  a s  f o l l ows :  

○ :  The  f i n g e rp r i n t  i s  no t  no t i c e ab l e  

∆ :  The  f i n g e rp r i n t  i s  s l i gh t l y  n o t i c eab l e  

× :  The  f i n ge rp r i n t  i s  no t i c e ab l e  

[ 0070 ]  ( i i )  Eva l u at i on  us i ng  an  ar t i f i c i a l  f i n ge rp r i n t  

l i qu i d  

    F r om  a  v i ewpo in t  o f  quant i f i c a t i on  and  
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r ep r odu c i b i l i t y,  an t i - f i n ge rp r i n t  p r o pe r t y  was  

e va lua t e d  us i ng  an  a r t i f i c i a l  f i n ge r p r i n t  l i qu i d .   

E va l u a t i on  me t hod  i s  a s  f o l l ows :  

[ 0071 ]  A s o l u t i o n  h av i ng  a  t r i o l e i n  c on t en t  o f  20%  was  

p r epar ed  us i ng  me tho xypr opano l  a s  a  d i l uen t ,  and  

f ou r  pa r t s  o f  Kan t o  l o am  we r e  added  t he r e t o ,  

whe r e by  an  a r t i f i c i a l  f i n g e r pr i n t  l i qu i d  was  

ob t a i n ed .   The  ar t i f i c i a l  f i n ge rp r i n t  l i qu i d  was  

un i f o rm ly  app l i ed  t o  an  ac r y l i c  p l a t e  w i th  a  b a r  

c oa t e r,  and  t he  ac r y l i c  p l a t e  wa s  d r i ed  a t  1 00 ºC  f o r  

t h r e e  mi nu t e s .   A s i l i c on e  c ap  ( d i ame t e r :  5 0  mm)  

was  p l ac e d  o n  t h e  a c r y l i c  p l a t e ,  and  t h e  a r t i f i c i a l  

f i n ge r p r i n t  l i qu i d  was  t r an s f e r r ed  t o  t he  s i l i c on e  

c ap  by  app l y i ng  a  l o ad  o f  300  g / cm 2  f o r  1 0  s e c onds .   

Then  t h e  s i l i c on e  c ap  was  p l a c e d  on  e a ch  t e s t  

s p e c imen  (me l amine  d e c o r a t i ve  l am ina t e d  sh e e t ) ,  

and  t he  a r t i f i c i a l  f i n ge r pr i n t  l i qu i d  was  t r ans f e r r ed  

t o  t he  t e s t  s pe c imen  by  app l y i ng  a  l o ad  o f  3 00  g / cm 2  

f o r  10  s e c onds .   A su r f a c e  c o l o r  d i f f e r enc e  b e tween  

be f o r e  and  a f t e r  t r an s f e r  o f  t h e  a r t i f i c i a l  f i n g e r pr i n t  

l i qu i d  was  meas ur ed ,  an d  an t i - f i ng e r pr i n t  p r op e r t y  

was  e va lua t ed  u s i ng  ∆E  va lu e  ( t he  sma l l e r  t h e  ∆E  

va lue  i s ,  t he  mor e  e x c e l l e n t  an t i - f i n ge r p r i n t  

p r op e r t y  i s ) .  

    ( i i i )  C on ta c t  ang l e  measu r ement  
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    Appr o x imat e l y  5  µ l  o f  d e i o n i z e d  wa t e r  o r  o l e i c  

a c i d  i s  p l a c e d  on  a  s u r f ac e  o f  e a ch  me l amine  

d e c o r a t i ve  l amina t e d  sh ee t ,  and  a  c on t a c t  an g l e  was  

measur ed .   Th e  c on t a c t  ang l e  was  f o und  b y  

measur i ng  f i ve  c on t a c t  an g l e s  a t  f i v e  d i f f e r en t  

p o i n t s  o n  wh i c h  t h e  de i on i z e d  wa t e r  o r  o l e i c  a c i d  i s  

p l a c e d ,  and  c a l cu l a t i n g  an  a v e rage  v a lu e  t he r e o f  

r ounded  t o  t he  n e a r e s t  who l e  number.   CA-X  t ype  

c on t a c t  ang l e  me t e r  manu f ac tur e d  b y  K yowa  

In t e r f a c e  S c i en c e  Co . ,  L t d .  was  u s ed  a s  an  

i n s t rumen t  measur i ng  a  c on t a c t  an g l e .    

    ( i v )  C l a r i t y  e va lu a t i on  

    C l a r i t y  o f  p r i n t e d  pa t t e rn s  o f  e a c h  me l amine  

d e c o r a t i ve  l am ina te d  s hee t  w as  v i s ua l l y  e va lu a t ed  

unde r  o b l i que  l i gh t .   C r i t e r i a  o f  c l a r i t y  a r e  a s  

f o l l ows :  

○ :  The  p r i n t e d  pa t t e rn s  c an  b e  c l e a r l y  o b s e r ved  

∆ :  Re f l e c t i on  o f  l i gh t s  and  wh i t e  b l u r  ar e  s l i gh t l y  

o b s e r ved  

[ 0072 ]  ( v )  Re f r a c t i v e  i nde x  measur emen t  

    A r e f r a c t i v e  i nde x  o n  a  su r f a c e  o f  e a ch  me l amine  

d e c o r a t i ve  l amina t e d  sh ee t  w as  measur ed  w i th  

DR -M2 mu l t i -wave l eng th  Abbe  r e f r a c t ome t e r  

(manu f a c tu r ed  b y  At ago  C o . ,  L t d . ) .   Re f r a c t i v e  

i nde x  was  measu r ed  a t  a  wave l eng t h  o f  5 89  nm .  



[0073] (vi) Abrasion resistance measurement 

Abrasion resistance of each melamine 

decorative laminated sheet was measured according 

to JIS K 6902;1998 (testing method for laminated 

thermosetting high-pressure decorative sheets) 

(Evaluation results) 

Tables 1 and 2 show the evaluation results. 

[0074] [Table 1] 

after-
anti-fingerprint contact angle abrasion 

application dried 
property [0 ] 

refractive resistance 

method thickness 
appearance artificial clarity 

index abrasion 
actual 

( tL m) fingerprint 
fingerprint water oleic acid value 

liquid [times] 

Embodiment (1) 1 0 0 0.4 105 60 0 1.46 973 
1 

Embodiment (1) 5 0 0 0.5 105 61 0 1.46 954 
2 

Embodiment (1) 10 0 0 0.4 107 61 0 1.44 966 
3 

Embodiment (2) 1 0 0 0.4 107 61 0 1.45 945 
4 

Embodiment (2) 5 0 0 0.4 106 60 0 1.46 981 
5 

Embodiment (2) 10 0 0 0.5 107 61 0 1.45 978 
6 

Embodiment (1) 1 0 0 0.4 104 60 0 1.44 982 
7 

Embodiment (1) 10 0 0 0.4 105 61 0 1.45 947 
8 

Experimental (1) 0.5 uneven 0 0.8 104 60 0 1.45 959 
Example 1 

Experimental (1) 15 
whitened 0 0.5 106 63 0 1.46 949 

Example 2 in part 

[0075] [Table 2] 
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after-
anit-fingerprint contact angle abrasion 

appli-
dried 

handling of property [' ] 
refractive resistance 

cation 
appear-

impregnated clarity 
thickness ance actual 

artificial 
oleic index abrasion 

method [tL m] 
paper fingerprint water value 

fingerprint 
liquid 

acid (times] 

Embodiment (1) 0.5 0 0 0 0.8 103 47 0 1.51 952 
9 

Embodiment (1) 10 0 0 0 0.7 101 49 0 1.50 971 10 

Embodiment (1) 50 0 0 0 0.6 102 49 0 1.53 958 
11 

Embodiment (1) 10 0 0 0 0.7 101 48 0 1.51 985 
12 

Embodiment (1) 10 0 0 0 0.9 100 47 0 1.50 979 
13 

Embodiment (1) 10 0 0 0 0.7 102 48 0 1.50 950 
14 

Embodiment (1) 10 0 0 0 0.7 103 49 0 1.51 982 
15 

Embodiment (1) 10 0 0 0 0.8 102 47 0 1.51 977 16 

Embodiment (1) 10 0 0 0 0.8 101 48 0 1.50 964 
17 

Embodiment (1) 10 0 0 0 0.9 100 47 0 1.51 965 
18 

Embodiment (1) 10 0 0 0 0.7 102 48 0 1.52 939 
19 

Embodiment (1) 10 0 0 0 0.8 102 46 0 1.51 973 
20 

Embodiment (2) 0.5 0 0 0 0.7 101 46 0 1.52 982 
21 

Embodiment (2) 10 0 0 0 0.8 103 47 0 1.51 934 
22 

Embodiment (2) 50 0 0 0 0.9 102 49 0 1.53 940 
23 

Experimental (1) 0.05 uneven 0 0 1.2 100 45 0 1.54 957 Example 3 

Experimental (1) 150 0 warpage 0 1.1 102 48 0 1.53 976 Example 4 

Comparative - - 0 0 X 5.9 73 23 L::. 1.66 971 Example 1 

In tables 1 and 2, "application method (1)" 

indicates a method in which a coating is applied to a 

surface of an impregnated paper, and "application 

method (2)" indicates a method using a transfer 

sheet, in producing each decorative laminated sheet. 

[0076] As shown In tables 1 and 2, each of the 

melamine decorative laminated sheets of 
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Embod imen t s  1  t h r ough  23  was  e x c e l l e n t  i n  t ha t  a  

f i n ge r p r i n t  was  l e s s  n o t i c eab l e ,  had  a  l a r ge  c on t a c t  

ang l e  a ga i ns t  wa t e r  and  o l e i c  a c i d  ( had  wa t e r / o i l  

r epe l l e nc y ) ,  h ad  an  e x c e l l e n t  c l a r i t y,  h ad  a  sma l l  

r e f r a c t i v e  i nde x ,  and  h ad  a  h i gh  a br as i o n  r e s i s tanc e .   

I n  a dd i t i o n ,  e a ch  o f  t he  me l am in e  de c o r a t i ve  

l am ina t ed  s he e t s  o f  Embod imen t s  1  th r ou gh  23  h ad  a  

go od  appear an c e ,  and  wh i t en i ng  and  warpage  we r e  

no t  o bs e r ved .  

[ 0077 ]  In  c on t r a s t ,  th e  me l am ine  de c o r a t i ve  l am ina te d  

sh ee t  o f  C ompar a t i ve  Examp l e  1  was  p o o r  i n  t h a t  a  

f i n ge r p r i n t  was  no t i c eab l e ,  h ad  a  smal l  c on t a c t  

ang l e  aga in s t  w at e r  and  o l e i c  a c i d ,  d i s p l ayed  a  p o o r  

c l a r i t y,  and  h ad  a  l a r g e  r e f r a c t i v e  i nd e x .  

[ 0078 ]  In  t he  me l am ine  d e c o r a t i ve  l am ina t e d  s hee t  o f  

E xpe r iment a l  Exampl e  1 ,  t he r e  o c cu r r e d  app l i c a t i o n  

unevenn es s  i n  app ear anc e ,  t h e r e by  r e s u l t i n g  i n  p o o r  

a pp earanc e  t h e r e o f .  

[ 0079 ]  Al thou gh  t he  me l am ine  d e c o r a t i ve  l am ina te d  

sh ee t  o f  Expe r imen t a l  Examp l e  2  had  an  e x c e l l en t  

an t i - f i n ge r p r i n t  p r ope r t y  and  an  e x c e l l en t  c l a r i t y,  

wh i t en in g  was  o b s e r ved  i n  pa r t ,  t h e r e by  r e s u l t i n g  i n  

p o o r  a ppear anc e  t he r e o f .  

[ 0080 ]  In  t he  me l am ine  d e c o r a t i ve  l am ina t e d  s hee t  o f  

E xpe r iment a l  Exampl e  3 ,  t he r e  o c cu r r e d  app l i c a t i o n  
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unevenn es s  i n  app earanc e .  

[ 0081 ]  The  e va lu a t i o n  r e su l t  o f  t he  me l amine  

d e c o r a t i ve  l am ina t ed  s hee t  o f  E xpe r iment a l  

Examp l e  4  wa s  s l i gh t l y  i n f e r i o r  t o  t ha t  o f  

Embod imen t s  1  t h r ough  23  i n  hand l i n g  be c aus e  th e  

impr e gna t ed  p ape r  o f  Expe r imen ta l  Examp l e  4  was  

f ound  t o  b e  war p ed .  

 



CLAIMS 

1. A melamine decorative laminated sheet compns1ng : 

a melamine resin layer; and 

a low refractive index layer having a lower refractive 

index than a refractive index of the melamine resin layer 

and formed upper than the melamine resin layer, 

wherein the low refractive index layer is composed 

primarily of: 

(a) a cold glass coating agent; or 

(b) a siloxane graft-type polymer obtained by 

compositing fluorine resin or acrylic resin with siloxane . 

2. The melamine decorative laminated sheet according 

to claim 1, 

wherein the refractive index of the low refractive 

index layer is 1.55 or less. 

3. The melamine decorative laminated sheet according 

to claim 1 or 2, 

wherein the low refractive index layer has water/oil 

repellency. 

4. The melamine decorative laminated sheet according 

to claim 3, 

1 

syyp

syyp
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wherein a water contact angle of the low refractive 

index layer is 90° or more, and an oleic acid contact angle 

of the low refractive index layer is 45° or more. 

2 

syyp

syyp
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