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Description 

This  invention  relates  to  urethane  resin  compositions  which  exhibit  excellent  drying  characteristics 
and  weathering  resistance  and  also  provides  coating  films  with  improved  performance. 

Heretofore,  the  two-part  polyurethane  coatings  consisting  of  acrylic  polyols  and  aliphatic 
polyisocyanate  compounds,  because  of  their  excellent  properties,  have  found  widened  application  in  the 
automobile  repairings,  electric  appliances  for  household  uses,  roof  tiles,  chemical  plants,  sidings  for 
buildings,  and  the  like.  As  the  aliphatic  polyisocyanates  being  utilized  for  these  coatings,  there  are 
generally  used  derivatives,  such  as  a),(o'-diisocyanato-dimethylbenzene  (hereinafter  referred  to  briefly  as 
"XDI"),  bis(isocyanatomethyl)cyclohexane  {hereinafter  referred  to  briefly  as  "H6XDI"),  3-isocyanatomethyl- 
3,5,5-trimethylcyclohexylisocyanate  (hereinafter  referred  to  briefly  as  "IPDI"),  4,4'- 
methylenebis(cyclohexylisocyanate)  (hereinafter  referred  to  briefly  as  "H12MDI"),  hexamethylene 
diisocyanate  (hereinafter  referred  to  briefly  as  "HDI")  and  trimethylhexamethylene  diisocyanate 
(hereinafter  referred  to  briefly  as  "TMHDI").  However,  the  coating  films  derived  from  these  aliphatic 
isocyanate  derivatives  and  acrylic  polyols  have  both  advantageous  and  disadvantageous  physical 
properties  as  shown  in  Table  1,  and  neither  of  them  is  well-balanced  in  the  physical  properties  that  are 
required  in  the  aforementioned  application  fields. 

10 

15 

Table   1 :  
20 

P h y s i c a l   p r o p e r t i e s  
r e q u i r e d   of  t h e  
r e s u l t i n g   c o a t i n g   f i l m  

XDI HgXDI IPDI  H12MDI HDI TMHDI 

25 
Dry ing   p r o p e r t y  
M e c h a n i c a l   p r o p e r t i e s  O  © 
W e a t h e r i n g   r e s i s t a n c e  

30 Chemica l   r e s i s t a n c e  

No te :   The  marks  , © , 0 /   A ,   and  x  ,  s t a n d   for   " E x c e l l e n t " ,  
"Good",  " F a i r "   and  "Poor" ,   r e s p e c t i v e l y .  

For  example,  it  is  required  of  the  paints  for  automobile  repairing  uses  to  meet  all  of  the  above- 
described  requirements.  For  the  purpose  of  solving  the  problem,  there  has  been  proposed  a  method 
(Japanese  Published  Examined  Patent  Application  No.  19273/1980)  of  using  as  an  isocyanate  component 
polyisocyanate  mixtures  consisting  of  hexamethylene  diisocyanate  derivatives  and  3-isocyanatomethyl- 
3,5,5-trimethylcyclohexyl  isocyanate  derivatives,  but  the  method  is  found  to  fail  to  satisfy  all  of  the  above- 
described  requirements. 

In  view  of  the  circumstances  as  mentioned  above,  the  present  inventors  conducted  research  to 
improve  the  physical  properties  of  coating  films,  such  as  drying  property,  mechanical  properties, 
weathering  resistance  and  chemical  resistance,  and  as  a  result,  found  that  the  mixing  at  a  specifically 
defined  ratio  of  a,a,a',a'-tetramethyl-xylylene  diisocyanate  derivatives  and  hexamethylene  diisocyanate 
derivatives  can  yield  satisfactory  results.  This  finding  has  led  to  the  completion  of  this  invention. 

Thus,  this  invention  relates  to  a  urethane  resin  composition  which  comprises  i)  a  polyisocyanate 
component  consisting  of  an  a,a,a',a'-tetramethyl-xylylene  diisocyanate  (hereinafter  referred  to  briefly  as 
"TMXDI")  derivative  and  a  hexamethylene  diisocyanate  derivative  in  a  weight  ratio,  based  on  solids,  of 
20:80  to  80:20  and  ii)  an  acrylic  polyol. 

TMXDI  which  is  useful  in  this  invention  includes,  for  example,  m-TMXDI,  p-TMXDI  and  mixtures 
thereof.  These  have  the  following  structural  formulae  and  are  produced  by  the  methods  described  for 
example  in  U.S.  Patent  Nos.  3,290,350,  4,130,577  and  4,439,616. 
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The  TMXDI  derivative  which  is  used  in  this  invention  includes,  for  example,  prepolymers  having 

isocyanate  groups  at  their  terminals  formed  by  reacting  m-TMXDI,  p-TMXDI  or  a  mixture  thereof  as 
mentioned  above  with  a  low-molecular-weight  polyol  at  an  excess  isocyanate/hydroxyl  ratio. 

The  low-molecular-weight  polyol,  which  is  usable  in  the  production  of  such  prepolymers,  includes,  for 
5  example,  dihydric  alcohols,  such  as  ethylene  glycol,  propylene  glycol,  1,2-butylene  glycol,  1,3-butylene 

glycoi,  1,6-hexanediol,  diethylene  glycol,  dipropylene  glycol,  neopentyl  glycol,  neopentyl  glycol 
hydroxypivalate,  triethylene  glycol,  hydrogenated  bisphenol  A,  xylylene  glycol  and  1,4-butylene  glyco  ; 
trihydric  alcohols,  such  as  glycerol,  trimethylolethane,  trimethylolpropane  and  1,2,6-hexanetr.ol; 
tetrahydric  alcohols,  such  as  pentaerythritol;  and  propylene-oxide  or  ethylene-oxide  adducts  of  the  above- 

descnbed^po  yoj^  ^   ^ ^   ^ ^   ^  ^   ̂ mixture.  The  prepolymers  derived  from  TMXDI  and  the 

above-mentioned  low-molecular-weight  polyols  can  be  produced  by  carrying  out  a  reaction  at  an  NCO 

qroup/OH  group  ratio  (equivalent  ratio)  of  generally  2.0  to  15,  preferably  4  to  8,  at  a  temperature  of 

normally  40  to  140°C,  preferably  70  to  100°C,  and  removing,  if  desired,  the  unreacted  isocyanate  monomers 
15  by  means  of  the  conventionally  employed  thin-layer  distillation  or  extraction  technique.  Organometallic 

catalysts  based  on  tin,  lead,  zinc  and  iron  may  be  utilized  in  this  reaction. 
The  HDI  derivative,  which  is  useful  in  this  invention,  includes,  for  example,  prepolymers  having 

isocyanate  groups  at  their  terminals  formed  by  reacting  HDI  with  the  above-described  low-molecular- 

weight  polyols  in  the  presence  of  excess  isocyanate  groups  in  a  manner  similar  to  the  reaction  of  TMXD 
20  with  low-molecular-weight  polyols  as  mentioned  above,  biuret  derivatives  obtained  by  the  reaction  of  HDI 

with  water  or  amines  (e.g.,  isobutylamine,  n-propylamine,  allylamine)  or  dimerized  and  trimenzed  products 

produced  by  allowing  HDI  to  a  reaction  with  use  of  a  dimerization  or  trimerization  catalyst  for  organic 
diisocyanates.  These  polyisocyanates  can  be  used  alone  or  as  a  mixture. 

The  mixing  ratio  of  the  TMXDI  derivative  to  the  HDI  derivative  is  in  such  amounts  as  correspond  to  a 
25  weiqht  ratio  as  converted  on  a  solid  basis  in  the  range  of  20/80  to  80/20,  preferably  in  the  range  of  30/70  to 

70/30  The  TMXDI  derivative/HDI  derivative  ratio  of  less  than  20/80  results  in  deteriorated  drying  property, 
thus  bringing  about  sticking  of  dusts,  sagging  and  migration  of  metallic  colors.  On  the  other  hand,  the 
TMXDI  derivative/HDI  derivative  ratio  of  above  80/20  decreases  mechanical  properties  and  also 
deteriorates  flexibility,  adhesion  and  impact  resistance  of  the  resulting  coating  film. 

30  in  these  polyisocyanate  mixtures,  there  are  often  used  organic  solvents  not  having  hydrogen  active  to 
the  NCO  group  in  order  to  improve  the  processability.  As  such  organic  solvents,  there  can  be  employed,  tor 
example,  ester  solvents,  such  as  ethyl  acetate,  n-butyl  acetate  and  isobutyl  acetate;  ether  ester  solvents, 
such  as  2-ethoxyethyl  acetate;  aromatic  hydrocarbon  solvents,  such  as  toluene  and  xylene;  and  ketone 
solvents,  such  as  methyl  ethyl  ketone,  methyl  isobutyl  ketone  and  cyclohexanone. 

35  The  acrylic  polyol,  which  is  usable  in  this  invention,  includes,  for  example,  those  having  a  molecular 
weight  of  1,000  to  100,000  and  a  hydroxyl  value  of  20  to  200,  particularly  60  to  120.  Such  acrylic  polyols  are 
obtained  by  copolymerizing  hydroxyl-containing  monomers  such  as  2-hydroxyethyl  methacrylate,  z- 
hydroxypropyl  methacrylate,  2-hydroxyethyl  acrylate,  hydroxypropyl  acrylate  and  N-methylolacrylamide 
with  for  example,  styrene,  methyl  methacrylate,  ethyl  methacrylate,  n-butyl  methacrylate,  isobuty 

40  methacrylate,  tert-butyl  methacrylate,  acylonitrile,  methacrylonitrile,  methyl  acylate,  ethyl  acrylate,  n-butyl 
acrylate,  isobutyl  acrylate,  tert-butyl  acrylate,  2-ethylhexyl  acrylate  or  2-ethylhexyl  methacrylate.  If  desired, 
such  acrylic  polyols  may  be  those  formed  by  copolymerizing  the  above-mentioned  monomers  additionally 
with  amino-containing  monomers,  such  as  2-diethylaminoethyl  methacrylate  and  tert-butylammoethyl 
methacrylate,  glycidyl-containing  monomers,  such  as  glycidyl  acrylate  and  glycidyl  methacrylate,  amide- 

45  containing  monomers,  such  as  acrylamide  and  methacrylamide,  or  acid-group  containing  monomers,  such 

as  acrylic  acid,  methacrylic  acid,  maleic  anhydride,  crotonic  acid,  fumaric  acid  and  itaconic  acid  as  well  as 
furthermore  fumarates  or  itaconates. 

When  the  acrylic  polyol  has  a  molecular  weight  of  less  than  1,000,  the  resulting  coating  film  may 
exhibit  lowered  physical  properties,  for  example,  decreased  flexibility,  weathering  resistance  and  chemical 

50  resistance,  whereas  a  molecular  weight  of  more  than  100,000  may  increase  the  viscosity  and  in  some 
instances  deteriorates  the  payability.  Also,  a  hydroxyl  value  of  less  than  20  may  deteriorate  the  chemical 
resistance  of  the  coating  film,  while,  on  the  other  hand,  a  hydroxyl  value  of  more  than  200  sometimes 
deteriorates  its  flexibility,  impact  resistance  and  adherence. 

The  urethane  resin  compositions  of  this  invention  are  two-part  polyurethane  resin  compositions  which 
55  comprise  i)  the  above-described  polyisocyanate  component  consisting  of  the  TMXDI  and  HDI  derivatives 

and  ii)  the  above-mentioned  acrylic  p o l y o l . .   , 
The  formulating  ratio  of  the  above  components  i)  and  ii)  is  preferably  in  the  NCO/OH  equivalent  ratio  ot 

0.2  to  3.0,  particularly  0.7  to  1.5. 
Though  the  compositions  of  this  invention,  as  such,  can  be  used  e.g.  as  a  clear  lacquer  or  adhesive, 

so  they  may  be  incorporated  with  coloring  pigments  or  fillers,  dispersing  agents  such  as  silicones,  amines, 
polyethers  polyesters,  castor  oil,  synthetic  waxes  and  bentonite,  defoaming  agents,  levelling  agents, 
thixotropic  agents,  stabilizers  such  as  benzotriazoles,  hindered  amines  and  hindered  phenols,  and  catalysts 
e.g.  based  on  tin,  lead,  zinc  and  iron. 

Application  is  normally  carried  out  by  the  use  of  an  air  spray  gun  or  airless  spray  gun,  and  can  also  be 

65  conducted  by  means  of  a  brush,  roll  coater,  flow  coater,  by  dipping  or  electrostatic  coating.  In  order  to 
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adjust  the  viscosity  suited  for  these  application  methods,  the  above-described  solvents  and  mixtures 
thereof  are  used. 

The  application  rate  preferably  is  in  such  an  amount  as  may  provide  a  coating  film  of  a  thickness  of 
about  15  to  100  u. 

5  The  urethane  resin  compositions  of  this  invention  thus  obtained  can  provide  coating  films  with 
excellent  drying  property,  mechanical  properties,  weathering  resistance  and  chemical  resistance,  and  are 
advantageously  used,  for  example,  as  a  paint  for  automobile  repairing  uses. 

The  reference  examples,  examples  and  comparative  examples  described  below  illustrate  this 
invention  more  specifically;  the  terms  "part"  and  "%"  should  be  understood  to  be  on  a  weight  basis. 

10 
Reference  Example  1 

Production  of  the  isocyanate  derivatives 
(i)  Production  of  the  TMXDI  Prepolymer  (a). 

Charged  in  a  reaction  vessel  were  976  parts  of  m-TMXDI,  44.7  parts  of  trimethylolpropane  (hereinafter 
15  referred  to  briefly  as  "TMP")  and  0.05  part  of  dibutyltin  dilaurate,  and  a  urethane  production  reaction  was 

carried  out  at  80  to  85°C  for  4  hours,  with  stirring  under  a  stream  of  N2.  The  completion  of  the  reaction  was 
confirmed  by  use  of  the  amine  equivalent  method,  and  the  reaction  mixture  was  cooled.  Subsequently,  the 
excessive  m-TMXDI  was  removed  by  a  wiped  film  distillation  apparatus  under  the  conditions  of  the  wall 
surface  temperature  of  150  to  155°C  and  the  pressure  of  0.1  to  0.2  mmHg  (0.133  to  0.266  mbar).  The 

20  resulting  m-TMXDI-TMP  prepolymer  was  diluted  with  ethyl  acetate  to  give  a  prepolymer  solution  with  a 
solid  content  of  75%,  NCO  equivalent  of  440  and  viscosity  of  2,100  mPa.s  (at  25°C). 

(ii)  Production  of  the  TMXDI  prepolymer  (b). 
Charged  in  a  reaction  vessel  were  976  parts  of  m-TMXDI,  31.3  parts  of  TMP,  13.5  parts  of  1,3-butylene 

25  glycol  (hereinafter  referred  to  briefly  as  "1,3-BG")  and  0.02  part  of  1,1,3,3-tetrabutyl-1,3-diacetoxy- 
distannoxane,  and  a  urethane  production  reaction  was  carried  out  at  80  to  85°C  for  4  hours  with  stirring 
under  a  stream  of  N2.  The  completion  of  the  reaction  was  confirmed  by  means  of  the  amine  equivalent 
method,  and  the  reaction  mixture  was  cooled.  Subsequently,  the  excessive  m-TMXDI  was  removed  with 
use  of  an  extraction  column  at40°C  using  n-hexane  as  an  extraction  solvent.  The  resulting  m-TMXDI-TMP- 

30  1,3-BG  prepolymer  was  diluted  with  ethyl  acetate  to  give  a  prepolymer  solution  with  a  solid  content  of  75%, 
NCO  equivalent  of  445  and  viscosity  of  1,800  mPa.s  (at  25°C). 

(iii)  Production  of  the  HDIderivative  (c). 
Charged  in  a  reaction  vessel  were  840  parts  of  HDI,  252  parts  of  trimethyl  phosphate  and  9  parts  of 

35  distilled  water,  and  a  urea  production  reaction  was  carried  out  at  65  to  75°C  for  2  hours  with  stirring.  The 
completion  of  the  urea  production  was  confirmed  by  the  amount  of  CO2  gas  evolved,  and  then  a  biuret 
reaction  was  conducted  at  a  temperature  raised  to  110  to  125°C  for  3.5  hours.  The  reaction  solution  was 
cooled,  and  the  unreacted  m-TMXDI  and  trimethyl  phosphate  were  removed  by  use  of  a  wiped  film 
distillation  apparatus  under  the  conditions  of  the  wall  temperature  of  145  to  1  50°C  and  pressure  of  0.1  to  0.2 

40  mmHg  (0.133  to  0.266  mBar).  The  biuret  derivative  of  HDI  was  diluted  with  ethyl  acetate  to  a  solution  with 
an  NCO  equivalent  of  241,  viscosity  of  110  mPa.s  (at  25°C)  and  solid  content  of  75%. 

Reference  Example  2 
(i)  Production  of  an  acrylic  polyol. 

45  By  following  the  conventional  procedure,  46.8  parts  of  methyl  methacrylate,  28.0  parts  of  n-butyl 
acrylate,  2.0  parts  of  acrylic  acid  and  23.2  parts  of  2-hydroxyethyl  methacrylate  were  copolymerized  in  a 
mixture  of  50  parts  of  toluene  and  50  parts  of  butyl  acetate  to  give  an  acrylic  polyol  solution  with  a 
molecular  weight  of  13,000,  hydroxyl  value  of  50,  viscosity  of  550  mPa.s  (at  25°C)  and  solid  content  of  50%. 

50  (ii)  Production  of  a  white  enamel. 
A  1122  parts  quantity  of  the  above  acrylic  polyol,  513.6  parts  of  Taipek  (titanium  oxide;  produced  by 

Ishihara  Sangyo  Kaisha  of  Japan),  264.4  parts  of  xylene,  164.4  parts  of  butyl  acetate  and  2.0  parts  of  BYK- 
354  (BYK-Mallincrodt  Co.)  were  subjected  to  blending  in  a  Pebble  mill  for  25  hours  to  give  a  white  enamel 
with  a  hydroxyl  equivalent  of  2,000. 

Example  1 
A  2,000  parts  quantity  of  the  white  enamel  as  obtained  in  Reference  Example  2  was  mixed  with  246.8 

parts  of  the  m-TMXDI  prepolymer  (a)  and  105.8  parts  of  the  HDI  derivative  (c),  and  after  the  mixture  was 
diluted  with  a  solvent  mixture  of  ethyl  acetate/cellosolve  acetate  =  50/50  to  a  spraying  viscosity,  it  was 

eg  applied  to  a  hot  rolled  steel  plate  treated  with  iron  phosphate  to  a  thickness  of  coating  film  of  30  to  40  u, 
followed  by  conditioning  at  ambient  temperature  for  7  days.  The  resulting  coating  film  exhibited  physical 
properties  as  shown  in  Table  2. 

The  formulations  as  employed  in  this  Examples  are  as  follows: 
m-TMXDI  prepolymer  (a)/HDI  derivative  (c)  =  70/30  (a  weight  ratio  on  a  solid  basis). 

6S  Number  of  NCO  groups  in  the  polyisocyanate  mixture/number  of  OH  groups  in  the  acrylic  polyol  =  1  .0. 
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Example  2 
A  paint  prepared  by  mixing  the  ingredients  in  accordance  with  the  following  formulations  in  a  manner 

similar  to  that  of  Example  1  provided  the  coating  film  with  physical  properties  as  shown  in  Table  2. 
m-TMXDI  prepolymer  (a)/HDI  derivative  (c)  =  50/50  (a  weight  ratio  on  a  solid  basis). 

5  Number  of  NCO  groups  in  the  polyisocyanate  mixture/number  of  OH  groups  in  the  acrylic  polyol  -  1  .0. 

Example  3 
A  paint  prepared  by  mixing  the  ingredients  in  accordance  with  the  following  formulations  in  a  manner 

similar  to  that  of  Example  1  provided  the  coating  film  with  physical  properties  as  shown  in  Table  2. 
10  m-TMXDI  prepolymer  (a)/HDI  derivative  (c)  =  30/70  (a  weight  ratio  on  a  solid  basis). 

Number  of  NCO  groups  in  the  polyisocyanate  mixture/number  of  OH  groups  in  the  acrylic  polyol  =  1  .0. 

Example  4 
A  paint  prepared  by  mixing  the  ingredients  in  accordance  with  the  following  formulations  in  a  manner 

is  similar  to  that  of  Example  1  provided  the  coating  film  with  physical  properties  as  shown  m  Table  2. 

m-TMXDI  prepolymer  (b)/HDI  derivative  (c)  =  50/50  (a  weight  ratio  on  a  solid  basis). 
Number  of  NCO  groups  in  the  polyisocyanate  mixture/number  of  OH  groups  in  the  acrylic  polyol  =  0.7. 

Example  5 
20  A  paint  prepared  by  mixing  the  ingredients  in  accordance  with  the  following  formulations  in  a  manner 

similar  to  that  of  Example  1  provided  the  coating  film  with  physical  properties  as  shown  in  Table  2. 

M-TMXDI  prepolymer  (b)/HDI  derivative  (c)  =  50/50  (a  weight  ratio  on  a  solid  basis). 
Number  of  NCO  groups  in  the  polyisocyanate  mixture/number  of  OH  groups  in  the  acrylic  polyol  =  1  .5. 

25  Comparative  Example  1 
A  paint  prepared  by  mixing  the  ingredients  in  accordance  with  the  following  formulations  in  a  manner 

similar  to  that  of  Example  1  provided  the  coating  film  with  physical  properties  as  shown  in  Table  2. 
m-TMXDI  prepolymer  (a)/HDI  derivative  (c)  =  90/10  (a  weight  ratio  on  a  solid  basis). 
Number  of  NCO  groups  in  the  polyisocyanate  mixture/number  of  OH  groups  in  the  acrylic  polyol  =  l  .0. 

30 
Comparative  Example  2 

A  paint  prepared  by  mixing  the  ingredients  in  accordance  with  the  following  formulations  in  a  manner 
similar  to  that  of  Example  1  provided  the  coating  film  with  physical  properties  as  shown  in  Table  2. 

m-TMXDI  prepolymer  (a)/HDI  derivative  (c)  =  10/90  (a  weight  ratio  on  a  solid  basis). 
35  Number  NCO  groups  in  the  polyisocyanate  mixture/number  of  OH  groups  in  the  acrylic  polyol  =  1  .0. 

Comparative  Example  3 
A  paint  which  was  prepared  by  mixing  the  ingredients  in  accordance  with  the  formulation  comprising 

2,000  parts  of  the  white  enamel  as  obtained  in  Reference  Example  2,  150  parts  of  j  a  P o l y m e r   _(w.th  an 
40  NCO  equivalent  of  400  and  solid  content  of  75%:  Takenate®  D-140N,  produced  by  Takeda  Chemical 

Industries,  Ltd.  of  Japan)  from  IPDI  and  TMP  and  150  parts  of  the  HDI  derivative  as  obtained  in  Reference 

Example  1,  provided  the  coating  film  with  physical  properties  as  shown  in  Table  2. 
The  formulations  as  employed  in  the  Comparative  Example  are  as  follows: 
IPDI  prepolymer/HDI  derivative  (c)  =  50/50  (a  weight  ratio  on  a  solid  basis). 
Number  of  NCO  groups  in  the  polyisocyanate  mixture/number  of  OH  groups  in  the  acrylic  polyol  =  1.0. 
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Claims 

1.  A  urethane  resin  composition  which  comprises  i)  a  polyisocyanate  component  consisting  of  an 
a,a,a',a'-tetramethyl-xylylene  diisocyanate  derivative  and  a  hexamethylene  diisocyanate  derivative  in  a 5  weight  ratio  on  a  solids  basis  of  20/80  to  80/20  and  ii)  an  acrylic  polyol. 

2.  A  urethane  resin  composition  as  claimed  in  Claim  1,  wherein  the  a,a,a',a'-tetramethyl-xylylene 
diisocyanate  derivative  is  a  prepolymer  obtained  by  the  reaction  of  a,a,a',a'-tetramethyl-xylylene 
diisocyanate  with  a  low-molecular-weight  polyol  at  an  excess  isocyanate/hydroxyl  ratio. 

3.  A  urethane  resin  composition  as  claimed  in  Claim  1,  wherein  the  hexamethylene  diisocyanate 
10  derivative  is  a  prepolymer  obtained  by  the  reaction  of  hexamethylene  diisocyanate  with  a  low-molecular 

weight  polyol,  a  biuret  derivative  obtained  by  the  reaction  of  hexamethylene  diisocyanate  with  water  or  an 
amine  or  a  dimerized  or  trimerized  product  of  hexamethylene  diisocyanate. 

4.  A  urethane  resin  composition  as  claimed  in  Claim  1,  wherein  the  weight  ratio  of  the  a,a,a',a'-tetra- 
methyl-xylylene  diisocyanate  derivative  to  the  hexamethylene  diisocyanate  derivative  on  a  solids  basis  is 

15  in  the  range  of  30/70  to  70/30. 
5.  A  urethane  resin  composition  as  claimed  in  Claim  1,  wherein  the  acrylic  polyol  is  one  having  a 

molecular  weight  of  1,000  to  100,000  and  a  hydroxyl  value  of  20  to  200. 
6.  A  urethane  resin  composition  as  claimed  in  Claim  1,  wherein  the  NCO/OH  equivalent  ratio  of  the 

components  i)  and  ii)  is  in  the  range  of  0.2  to  3.0. 
20  7.  A  urethane  resin  composition  as  claimed  in  Claim  1,  wherein  the  NCO/OH  equivalent  ratio  of  the 

components  i)  and  ii)  is  in  the  range  of  0.7  to  1.5. 

Patentanspruche 

25  1.  Urethanharzzusammensetzung,  die  i)  einem  Polyisocyanatbestandteil,  der  aus  einem  a,a,a',a'- 
Tetramethylxylylendiisocyanatderivat  und  einem  Hexamethylendiisocyanatderivat  in  einem 
Gewichtsverhaltnis  auf  Feststoffbasis  von  20/80  bis  80/20  besteht,  und  ii)  ein  Acrylpolyol  enthalt. 

2.  Urethanharzzusammensetzung  nach  Anspruch  1,  worin  das  a,a,a',a'-Tetramethylxylylendiiso- 
cyanat-  derivat  ein  Prapolymer  ist,  das  durch  Reaktion  von  a,a,a',a'-Tetramethylxylylendiisocyanat  mit 

30  einem  Polyol  mit  niedrigem  Molekulargewicht  bei  einem  UberschuSverhaltnis  von  Isocyanat  zu  Hydroxyl 
erhalten  wird. 

3.  Urethanharzzusammensetzung  nach  Anspruch  1,  worin  das  Hexamethylendiisocyanatderivat  ein 
Prapolymer,  das  durch  Reaktion  von  Hexamethylendiisocyanat  mit  einem  Polyol  von  niedrigem 
Molekulargewicht  erhalten  wird,  ein  Biuretderivat,  das  durch  Reaktion  von  Hexamethylendiisocyanat  mit 

35  Wasser  oder  einem  Amin  erhalten  wird,  oder  ein  dimerisiertes  oder  trimerisiertes  Produkt  von 
Hexamethylendiisocyanat  ist. 

4.  Urethanharzzusammensetzung  nach  Anspruch  1,  worin  das  Gewichtsverhaltnis  des  a,a,a',a'-Tetra- 
methylxylylendiisocyanat  derivates  zum  Hexamethylendiisocyanatderivat  auf  Feststoffbasis  in  Bereich  von 
30/70  bis  70/30  liegt. 

40  5.  Urethanharzzusammensetzung  nach  Anspruch  1,  worin  das  Acrylpolyol  ein  Molekulargewicht  von 
1.000  bis  100.000  und  einen  Hydroxylwert  von  20  bis  200  besitzt. 

6.  Urethanharzzusammensetzung  nach  Anspruch  1,  worin  das  NCO/OH-Aquivalentverhaltnis  der 
Bestandteile  i)  und  ii)  im  Beriech  von  0,2  bis  3,0  liegt. 

7.  Urethanharzzusammensetzung  nach  Anspruch  1,  worin  das  NCO/OH  Aquivalentverhaltnis  der 
45  Bestandteile  i)  und  ii)  im  Bereich  von  0,7  bis  1,5  liegt. 

Revendications 

1.  Une  composition  de  resine  urethanne  qui  comprend  i)  un  constituant  polyisocyanate  consistant  en 
so  un  derive  de  diisocyanate  d'a,a,a',a'-tetramethyl-xylylene  et  en  un  derive  de  diisocyanate 

d'hexamethylene,  avec  un  rapport  en  poids,  sur  le  base  des  solides,  compris  entre  20/80  et  80/20,  et  ii)  un 
polyol  acrylique. 

2.  Une  composition  de  resine  urethanne  telle  que  revendiquee  dans  la  revendication  1,  ou  le  derive  de 
diisocyanate  d'a,a,a',a'-tetramethyl-xylylene  est  un  prepolymere  obtenu  par  reaction  du  diisocyanate 

55  d'a,a,a',a'-tetramethyl-xylylene  avec  un  polyol  de  basse  masse  moleculaire,  avec  un  exces  de  groupes 
isocyanates  par  rapport  aux  groupes  hydroxyles. 

3.  Une  composition  de  resine  urethanne  telle  que  revendiquee  dans  la  revendication  1,  ou  le  derive  de 
diisocyanate  d'hexamethylene  est  un  prepolymere  obtenu  par  reaction  du  diisocyanate  d'hexamethylene 
avec  un  polyol  de  basse  masse  moleculaire,  un  derive  de  biuret  obtenu  par  reaction  du  diisocyanate 

60  d'hexamethylene  avec  de  I'eau  ou  une  amine  ou  un  produit  dimerise  ou  trimerise  du  diisocyanate 
d'hexamethylene. 

4.  Une  composition  de  resine  urethanne  telle  que  revendiquee  dans  la  revendication  1  ,  ou  le  rapport  en 
poids  du  derive  du  diisocyanate  d'a,a,a',a'-tetramethyl-xylylene  au  derive  du  diisocyanate 
d'hexamethylene,  sur  la  base  des  solides,  est  compris  dans  la  domaine  de  30/70  a  70/30. 

65  5.  Une  composition  de  resine  urethanne  telle  que  revendiquee  dans  la  revendication  1,  ou  le  polyol 
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acrylique  est,  tin  polyol  ayant  une  masse  moleculaire  comprise  entre  1000  et  100000  et  un  indice 
d'hydroxyle  compris  entre  20  et  200. 

6.  Une  composition  de  resine  urethanne  telle  que  revendiquee  dans  la  revendication  1,  ou  le  rapport  en 
equivalents  NCO/OH  des  constituents  i)  et  ii)  est  compris  entre  0,2  et  3,0. 

7.  Une  composition  de  resine  urethanne  telle  que  revendiquee  dans  la  revendication  1  ,  ou  le  rapport  en 
equivalents  NCO/OH  des  constituents  i)  et  ii)  est  compris  entre  0,7  et  1,5. 
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