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Description 

Background  of  the  Invention 
This  invention  relates  to  a  resin  composition  and  a  laminate  produced  therefrom  particularly  suitable 

5  for  multi-layer  printed  circuit  boards  excellent  in  heat  resistance  and  high-frequency  electrical  properties. 
Laminates  made  from  phenol  resins,  epoxy  resins  and  polyimide  resins  have  mainly  been  used  as 

laminating  materials  for  multi-layer  printed  circuit  boards.  With  recent  progress  for  high  speed  treatment  of 
large  scale  computers,  printed  circuit  boards  excellent  in  high-frequency  electrical  properties  have  been 
demanded  in  order  to  improve  the  signal  transmitting  rate.  Particularly,  in  order  to  shorten  the 

/o  transmission  delayed  time  and  to  thin  the  thickness  of  circuit  boards,  printed  circuit  boards  having  a  low 
dielectric  constant  are  disclosed  (e.g.  Proc.  Int.  Printed  Circuits  Cont,  1979,  P.  179).  As  laminating  materials 
for  printed  circuit  boards  having  such  excellent  high-frequency  electrical  properties,  there  have  been 
developed  polytetrafluoroethylene  laminates,  butadiene  resin  laminates,  and  the  like. 

But  in  the  case  of  polytetrafluoroethylene  laminates,  since  the  resin  composition  is  a  thermoplastic 
is  resin  and  is  very  large  in  thermal  expansion  coefficient  at  high  temperatures,  there  arises  a  problem  in 

dimensional  stability.  Further,  since  the  melting  point  of  polytetrafluoroethylene  is  very  high  and  there  is 
no  suitable  solvent  for  preparing  a  varnish  thereof,  there  is  generally  employed  a  laminating  process  by melt  contact  bonding  with  heating.  Therefore,  there  are  many  difficulties  in  processability  and  moldability 
compared  with  conventional  producing  methods.  A  great  change  in  the  producing  process  is  thus 

20  demanded. 
On  the  other  hand,  in  the  case  of  butadiene  resin  laminates,  since  there  can  be  contained  no  solid 

prepreg  at  near  room  temperature  in  the  production  of  prepreg  when  a  low  molecular  weight 
polybutadiene  is  used,  processability  in  winding  up,  laminating,  and  the  like  is  worsened  remarkably  due  to 
sticking  properties  of  the  prepreg.  In  order  to  solve  such  a  problem,  there  is  used  a  high  molecular  weight 

25  polybutadiene  which  is  solid  at  near  room  temperature.  But  there  arises  another  problem  in  that  there  can be  obtained  almost  no  fluidity  at  the  time  of  molding  with  heating,  that  is,  no  fluidity  can  be  obtained. 
Therefore,  it  is  proposed  to  use  two  kinds  of  polybutadienes  having  different  molecular  weights  mentioned 
above  (Japanese  Patent  Examined  Publication  No.  21926/83).  In  such  a  case,  the  above-mentioned  problem 
can  be  solved  to  some  extent,  but  the  problem  of  sticking  properties  at  the  time  of  prepreg  production  still  - 

30  remains  unsolved. 
It  is  also  proposed  to  use  a  cyclized  polybutadiene  in  place  of  the  high  molecular  weight  polybutadiene 

(Japanese  Patent  Examined  Publication  No.  57448/83),  but  the  problem  of  insufficiency  in  mechanical 
strength  and  heat  resistance,  which  problem  is  common  to  butadiene  resin  laminates,  still  remains 
unsolved. 

35 
Summary  of  the  Invention 

This  invention  provides  a  resin  composition,  a  laminate  suitable  as  a  material  for  producing  multi-layer 
printed  circuit  boards  excellent  in  heat  resistance,  dimensional  stability  and  high-frequency  electrical 
properties,  and  a  process  for  producing  the  same. 

40  This  invention  provides  a  resin  composition  comprising 
a  prepolymeF  prepared  by  polymerizing  at  least  one  compound  of  the  formula: 

31/ 
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wnerem  n,  inrougn  n3  are  maepenaently  hydrogen  or  an  organic  group,  at  least  two  of  R1(  R2  and  F,  being 
organic  groups  having  at  least  one  polymerizable  unsaturated  bond,  and 

a  cyclized  polybutadiene. 
This  invention  also  provides  a  laminate  produced  by  laminating  and  curing  two  or  more  prepregs 

50  obtained  by  impregnating  a  substrate  with  the  resin  composition  mentioned  above. 
This  invention  further  provides  a  process  for  producing  a  laminate  which  comprises 
a  step  of  adding  a  radical  polymerization  initiator  to  the  resin  composition  mentioned  above  to  give  a varnish  and  impregnating  a  sheet  substrate  with  the  resulting  resin  composition  varnish, 
a  step  of  drying  the  resulting  resin  impregnated  substrate  to  form  a  prepreg,  and 

55  a  step  of  piling  two  or  more  prepregs  thus  obtained  and  molding  under  pressure  with  heating. 
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Description  of  the  Preferred  Embodiments 
The  laminating  material  of  this  invention  has  a  low  dielectric  constant  and  is  excellent  in  high-frequency 

electrical  p r o p e r t i e s . . .  
A  cyclized  polybutadiene  is  known  as  a  resin  to  provide  laminates  excellent  in  high-frequency  electrical 

properties,  but  has  a  problem  in  heat  resistance  due  to  a  low  pyrolysis  beginning  temperature.  Further  ,  it 
takes  a  rubber  state  when  used  as  a  structural  material  for  laminates,  so  that  there  is  a  problem  in  that 
mechanical  strength  is  low. 

On  the  other  hand,  the  compound  of  the  formula  (I)  or  (II)  can  form  a  linear  polymer  to  give  a 
prepolymer,  which  becomes  a  thermosetting  resin  by  adding  a  suitable  radical  polymerization  initiator.  The 

o  resulting  resin  is  high  in  mechanical  strength  and  excellent  in  heat  resistance.  But  when  such  a  resin  is  used 
as  a  laminate  for  producing  multi-layer  printed  circuit  boards,  there  arise  the  following  problems.  That  is, 
the  resin  is  poor  in  affinity  to  glass  cloth  and  very  brittle,  so  that  it  is  poor  in  flexibility  and  cracks  are  easily 
produced  at  the  time  of  lamination  or  punching  or  drilling  through-holes.  Further,  the  resin  is  very  poor  in 
adhesive  strength  to  copper,  which  results  in  causing  a  problem  of  improving  the  peeling  strength  against 

5  copper  when  used  in  printed  circuit  boards. 
But  the  above-mentioned  problems  are  overcome  by  using  the  two  together  according  to  this 

invention. 
In  the  compound  of  the  formula: 

Ri >o  , 1  
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60 

3r  the  compound  of  the  formula: 

h   «  R3  ̂ 0  J  
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R1  through  R3  are  independently  hydrogen  or  an  organic  group,  and  at  least  two  of  R1f  R2  and  R,  should  be 

40  organic  groups  having  at  least  one  polymerizable  unsaturated  bond  The  organic  group  includes  ™  altenyl 

qroup  preferably  having  2  to  5  carbon  atoms,  an  alkenoyl  group  preferably  hav.ng  2  to  5  carbon  atoms,  an 

alkenoxycarbonyl  group  preferably  having  2  to  5  carbon  atoms,  and  an  acyloxy  group  preferab  «V  having  2 

to  5  carbon  atoms.  More  concretely,  the  organic  group  having  at  least  one  pdymenzable  unsaturated  bond 

includes  groups  of  the  formula:  -CH=CH2,  -CH2-CH=CH2,  -COCH=CH2,  -COC(CH3)=CH2, 

45  ^OOCH=CH2  -COOC(CH3)=CH2,  -OOCCH=CH2,  -OOCC(CH3)=CH2,  -CH2CH2COOCH=CH2, 
qu  pu  C00C(CH  )=CH  etc 

Examples  of  the  compound  of  the  formula  (I)  are  triallyl  isocyanurate,  tris(2-hydroxyethyl)isocyanuric 
acid  ester,  triacryloyl  isocyanurate,  trimethacryloyi  isocyanurate,  triallyloxycarbonyl  isocyanurate,  etc. 

Examples  of  the  compound  of  the  formula  (II)  are  triallyl  cyanurate,  triacryloyl  cyanurate,  tr.meth- 

50  acryloyl  cyanurate,  triallyloxycarbonyl  cyanurate,  etc. 
The  prepolymer  can  be  obtained  by  polymerization  of  the  compound  of  the  formula  (I)  or  (II)  by  a 

conventional  emulsion  polymerization,  solution  polymerization  with  a  chain  transfer  agent  or  ionic 

catalysts  until  the  molecular  weight  becomes  preferably  about  5,000  to  50,000. 
The  prepolymer  obtained  by  homopolymerization  of  the  compound  of  the  formula  (I)  or  (II)  is  very  fast 

55  in  a  cross-linking  reaction  and  has  a  tendency  to  produce  cracks  on  cured  products  during  the  cross-linking 
reaction  In  such  a  case,  it  is  preferable  to  use  as  the  prepolymer  a  copolymer  of  at  least  one  compound  of 

the  formula  (I)  or  (II)  and  at  least  one  compound  of  the  formula: 

F 

\  •  •  ■  / 

wherein,  R4and  R5  are  independently  nyorogen  or  an  orgamug'uuy  auu  ai  iwoiuh^ ,   ,,4a..^  ,.5<>..w~. 
65  an  organic  group  having  at  least  one  polymerizable  unsaturated  bond  such  as  —  CH=CH2, 
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—  CH2—  CH=CH2(  —  COCH=CH2,  —  COC(CH3)=CH2,  —  COOCH=CH2,  —  COOC(CH3)=CH2,  —  OOCCH=CH2, 
—  OOCC(CH3)=CH2,  —CH2CH2OOCCH=CH2,  or  —  CH2CH2OOCC(CH3)=CH2. 

Examples  of  the  compound  of  the  formula  (III)  are  diallyl  phthalate,  divinylbenzene,  diallylbenzene, 
diacryloylbenzene,  dimethacryloylbenzene,  styrene,  hydroxystyrene,  etc. 

5  Copolymers  of  at  least  one  compound  of  the  formula  (I)  or  (II)  and  at  least  one  compound  of  the 
formula  (III)  having  a  molecular  weight  of  preferably  5,000  to  50,000  can  be  produced  by  a  conventional 
polymerization  such  as  solution  polymerization,  emulsion  polymerization  or  the  like  with  a 
copolymerization  ratio  of  8:2  to  2:8. 

The  use  of  such  a  copolymer  as  the  prepolymer  is  preferable  from  the  viewpoint  of  moldability  at  the 
70  time  of  lamination  or  to  improve  flexibility  of  the  laminate  thus  obtained. 

As  the  cyclized  polybutadiene,  there  can  be  used  those  obtained  by  cyclizing  a  polybutadiene,  or  those 
obtained_by  polymerizing  butadiene  monomer  with  cyclization.  Preferable  number  average  molecular 
weight  (Mn)  is  10,000  to  100,000. 

The  prepolymer  and  the  cyclized  polybutadiene  can  be  used  in  any  proportions,  but  preferably  in  the 
is  range  of  3/7  to  7/3  by  weight  in  terms  of  the  ratio  of  prepolymer/cyciized  polybutadiene. 

The  resin  composition  of  this  invention  may  contain  one  or  more  solvents,  other  polymerizable 
monomers  such  as  monomers  of  the  formula  (I)  or  (II),  conventional  additives,  etc. 

By  using  the  resin  composition  of  this  invention,  a  laminate  can  be  produced  as  follows. 
A  varnish  is  prepared  by  dissolving  a  prepolymer,  which  is  a  homopolymer  of  a  compound  of  the 

20  formula  (I)  or  (II)  or  a  copolymer  of  a  compound  of  the  formula  (I)  or  (II)  and  a  compound  of  the  formula  (III), 
and  a  cyclized  polybutadiene  in  an  organic  solvent.  In  order  to  accelerate  the  dissolution,  heating  at  a 
temperature  of  80°C  or  lower  for  about  30  minutes  may  be  conducted. 

Examples  of  the  organic  solvent  are  toluene,  xylenes,  2-methoxy  ethanol,  N,N-dimethylformamide,  N- 
methyl-2-pyrrolidone,  etc.  These  solvents  can  be  used  alone  or  as  a  mixture  thereof.  Other  solvents  can 

25  also  be  used  so  long  as  these  solvents  can  mix  the  prepolymer  and  the  cyclized  polybutadiene  uniformly. 
There  is  no  particular  limit  to  the  mixing  ratio  of  the  prepolymer  and  the  cyclized  polybutadiene,  but  in 

order  to  exhibit  properties  of  the  two,  it  is  preferable  to  mix  the  two  in  the  range  of  3:7  to  7:3. 
To  the  thus  prepared  varnish,  a  radical  polymerization  initiator  is  added  to  give  a  varnish  for 

impregnation. 
30  Examples  of  the  radical  polymerization  initiator  are  benzoyl  peroxide,  dicumyl  peroxide,  methyl  ethyl 

ketone  peroxide,  t-butyl  perbenzoate,  t-butyl  peroxylaurate,  di-t-butyl  peroxyphthalate,  dibenzyl  peroxide, 
etc.  The  radical  polymerization  initiator  can  be  used  in  an  amount  of  preferably  0.1  to  10  parts  by  weight  per 
100  parts  by  weight  of  the  resin  composition. 

The  varnish  for  impregnation  is  used  for  impregnating  a  sheet  substrate,  followed  by  drying  at  80  to 
35  130°C  to  give  a  prepreg  sheet.  As  the  substrate,  there  can  be  used  glass  cloth,  woven  glass  cloth,  unwoven 

glass  cloth,  woven  organic  fiber  cloth,  unwoven  organic  fiber  cloth,  etc. 
A  laminate  can  be  produced  by  piling  a  necessary  number  of  prepreg  sheets  and  conducting  a  curing 

reaction  with  heating  at  100  to  200°C  under  a  pressure  of  1  to  100  101,94  bar. 
This  invention  is  illustrated  by  way  of  the  following  Examples,  in  which  all  parts  and  percents  are  by 

40  weight  unless  otherwise  specified. 

Example  1 
To  a  xylene  solution  of  cyclized  polybutadiene  (a  30%  solution  manufactured  by  Japan  Synthetic 

Rubber  Co.,  Ltd.),  a  prepolymer  of  triallyl  isocyanurate  homopolymer  (manufactured  by  Nippon  Kasei 
45  Chemical  Co.,  Ltd.)  was  added  and  mixed  uniformly,  followed  by  addition  of  xylene  to  make  the  solid 

content  40%.  The  compounding  ratio  of  the  cyclized  polybutadiene  and  the  prepolymer  is  5:5  (by  weight). 
The  mixture  was  dissolved  with  heating  at  80°C  for  30  minutes.  Then,  6  parts  of  dicumyl  peroxide  as  a 
radical  polymerization  initiator  per  100  parts  of  the  resin  to  give  a  varnish.  A  glass  cloth  (WE  —  116E,  a  trade 
name,  manufactured  by  Nitto  Boseki  Co.,  Ltd.,  0.1  mm  thick)  was  impregnated  with  the  varnish  and  dried  at 

so  110°C  for  30  minutes  in  a  constant  temperature  air  bath  to  give  a  prepreg  having  a  60%  resin  content. 
Ten  piles  of  the  prepreg  sheets  thus  obtained  were  piled  with  copper  foils  of  0.07  mm  thick  having  been 

subjected  to  chemical  roughening  treatment  on  the  top  and  bottom  sides,  and  pressed  at  a  pressure  of  30,6 
bar,  and  a  mold  temperature  of  130°C  for  30  minutes,  and  at  the  same  pressure  and  a  mold  temperature  of 
170°C  for  1  hour,  followed  by  post  cure  at  220°C  for  2  hours  in  a  constant  temperature  air  bath  to  give  a 

55  laminate  with  a  resin  content  of  50%. 

Example  2 
To  a  xylene  solution  of  cyclized  polybutadiene  (a  30%  solution  manufactured  by  Japan  Synthetic 

Rubber  Co.,  Ltd.),  a  copolymer  of  triallyl  isocyanurate  and  diallyl  phthalate  (copolymerization  ratio  3:7)  as  a 
so  prepolymer  was  added  and  mixed  uniformly,  followed  by  addition  of  xylene  to  make  the  solid  content  40%. 

The  compounding  ratio  of  the  cyclized  polybutadiene  and  the  copolymer  prepolymer  was  5:5  (by  weight). 
The  mixture  was  dissolved  with  heating  at  80°C  for  30  minutes.  Then,  6  parts  of  dicumyl  peroxide  as  a 
radical  polymerization  initiator  per  100  parts  of  the  resin  to  give  a  varnish.  A  glass  cloth  (WE  —  116E)  was 
impregnated  with  the  varnish  and  dried  at  120°C  for  20  minutes  in  a  constant  temperature  air  bath  to  give  a 

65  prepreg  having  a  60  —  65%  resin  content. 

4 
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Ten  D  ies  of  the  prepreg  sneeis  inus  ooiameu  wee  y<«=u 
iscribec  I  in  Example  1  ,  and  pressed  at  a  pressure  of  30,6  bar  and  a  mold  temperature  of170  C  for  1  hour, 

llowed  by  post  cure  at  220°C  for  2  hours  to  give  a  laminate  with  a  resin  content  of  50—  55*. 

Example  3 
A  laminate  was  obtained  in  the  same  manner  as  described  in  Example  2  except  for  changing  the 

,mpounding  ratio  of  the  cyclized  polybutadiene  and  the  copolymer  prepolymer  to  3:7  (by  weight)  in  the 

sin  composition. 

Comparative  Examples  1  and  2 
Laminates  were  obtained  in  the  same  manner  as  described  in  Example  2  except  for  using  as 

ipregnating  resin  the  cyclized  polybutadiene  alone  (Comparative  Example  1),  and  the  copolymer  of 

ally!  isocyanurate  and  diallyl  phthalate  (copolymerization  ratio  3:7)  alone  (Comparative  Example  2). 

Properties  of  the  laminates  were  tested  and  shown  in  Table  1  together  with  those  of  commercially 
mailable  epoxy  resin  laminate  and  poiyimide  resin  laminate  widely  used  for  printed  circuit  boards  today. 
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Test  conditions  were  as  toliows: 
(1)  Dielectric  constant:  JIS  C—6481. 
(2)  Copper  peeling  strength:  JIS  C—6481. 
(3)  Soldering  heat  resistance:  JIS  C  —  6481  .  A  laminate  was  dipped  in  a  solder  bath  heated  at  300  C  for  5 

minutes  and  the  surface  state  of  the  laminate  was  evaluated  as  follows:  o  no  decomposition  of  resin  and  no 

blister  was  produced,  x  decomposition  of  resin  and/or  blisters  were  produced. 
(4)  Flexuai  strength:  JIS  C—6481. 
(5)  Pyrolysis  beginning  temperature  of  resin:  A  temperature  at  which  the  weight  decrease  of  the  resin 

beqan  was  measured  by  raising  the  temperature  at  a  rate  of  5°C/min  in  an  air  atmosphere. 

,  As  is  clear  from  Table  1,  laminates  having  a  dielectric  constant  of  4  or  less,  and  being  excellent  in 

peeling  strength  for  copper  and  mechanical  strength  can  be  produced  by  using  the  resin  composition  and 

the  process  according  to  this  invention.  As  to  the  heat  resistance,  the  property  almost  equal  to  that  of 

polyimide  now  widely  used  can  be  obtained  considering  the  pyrolysis  beginning  temperature. 

Example  4 
A  varnish  for  impregnating  was  prepared  by  dissolving  25  parts  of  an  esterified  product  of  tns(2- 

hydroxyethyDisocyanuric  acid  and  acrylic  acid  (R,  through  >  R3  ,  in  the  formula  (J  being 

—  CH,CH,OOC—  CH=CH2,  FA—  731  A,  a  trade  name  manufactured  by  Hitachi  Chemical  Co.,  Ltd.),  50  parts  ot 

cyclized  polybutadiene  and  25  parts  of  tetrabromodiallyl  isophthalate  as  fire  retardant  in  xylene  with 

,  heating  at  60°C  for  30  minutes,  cooling  to  room  temperature  and  adding  5  parts  of  dicumyl  peroxide  per 
100  parts  of  the  weight  of  the  resin.  A  glass  cloth  (WE-116E)  was  impregnated  with  the  varnish,  followed 

bv  drvinq  at  120°C  for  20  minutes  to  give  a  prepreg  having  no  sticking  properties.  InnAI_  , 
Ten  piles  of  the  prepreg  sheets  thus  obtained  were  piled  and  pressed  at  a  pressure  of  20,4  bar  and  a 

mold  temperature  of  130°C  for  30  minutes,  followed  by  heating  at  170X  for  60  minutes  under  the  same 

5  pressure  to  give  a  laminate. 

The  laminate  had  the  following  properties: 

Glass  transition  point  [\g)  lou  ^ 
Dielectric  constant  (1  MHz)  3-6 

0  Flexural  strength  340  M  Pa 
Pyrolysis  temperature  of  resin  320°C 
Copper  peeling  strength  9,8x10  Nm 

5  As  explained  above,  laminates  suitable  as  laminating  materials  Tor  mum-iayer  pnnieu  circuit  uudiua 
excellent  in  high-frequency  electrical  properties  can  be  produced  by  using  the  relatively  non-expensive 
resin  composition  of  this  invention  and  an  apparatus  for  producing  laminates  widely  used  today  for 
conventional  epoxy  and  polyimide  resins  as  it  is.  Further,  the  thus  produced  laminate  has  almost  the  same 
dielectric  constant  as  the  polybutadiene  laminate  now  developed  and  can  be  improved  remarkably  in 

to  mechanical  strength  and  heat  resistance  compared  with  the  polybutadiene  laminate. 
Further  according  to  this  invention,  since  the  prepregs  can  be  obtained  easily,  multi-layer  printed 

circuit  boards  can  be  produced  by  multi-layer  adhesion  under  the  same  conditions  as  employed  in 
conventional  processes  for  producing  laminates  by  using  the  laminates  and  prepregs  obtained  in  this 
invention  without  losing  various  excellent  properties. 

ts 
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1.  A  resin  composition  comprising 
a  prepolymer  prepared  by  polymerizing  at  least  one  compound  of  the  formula: 

1  ^ - w ^   > v ^ '   3 
°  

o r  

R2  T   R3 

T  
o  

-2  »  "3  | 
(I)  R2 

wherein  R,  through  R3  are  independently  hydrogen  or  an  organic  group,  at  least  two  of  R„  R2  and  R3  being 

organic  groups  having  at  least  one  polymerizable  unsaturated  bond,  and 

I T ^ S I S S S S Z ^   »  Claim  t h e r e i n   ,.  leas,  two  o.  R  and  R,  and  R,  in  .he  formula  (I. 

or  (III  are  groups  represented  by  the  formula:  -CH-CH,,  -OV-CH-CHs,   -COCH-CH,, 
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—  COC(CH3)=CH2,  —  COOCH=CH2,  —  COOC(CH3)=CH2,  —  OOCCH=CH2,  —  OOCC(CH3)=CH2, 
—  CH2CH2OOCCH=CH2,  —  CH2CH2OOCC(CH3)=CH2,  or  —  COOCH2—  CH=CH2. 

3.  A  resin  composition  according  to  Claim  1,  wherein  the  compound  of  the  formula  (I)  is  triallyl 
isocyanurate. 

4.  A  resin  composition  according  to  Claim  1  ,  wherein  the  prepolymer  is  a  homopolymer  of  a  compound 
of  the  formula  (I)  or  (II). 

5.  A  resin  composition  according  to  Claim  1,  wherein  the  prepolymer  is  a  copolymer  of  at  least  one 
compound  of  the  formula  (I)  or  (II)  and  at  least  one  compound  of  the  formula: 

d i n  

,5  wherein  R4  and  Rs  are  independently  hydrogen  or  an  organic  group,  at  least  one  of  R4  and  R5  being  an 
organic  group  having  at  least  one  polymerizable  unsaturated  bond. 

6.  A  resin  composition  according  to  Claim  5,  wherein  at  least  one  of  R4  and  R5  in  the  formula  (III)  is  a 
group  of  the  formula:  —  CH=CH2,  —  CH2—  CH=CH2,  —  COCH=CH2,  —  COC(CH3)=CH2,  —  COOCH=CH2, 
—  COOC(CH3)=CH2,  —  OOCCH=CH2,  —  OOCC(CH3)=CH2,  —  CH2CH2OOCC=CH2,  —  CH2CH2OOCC(CH3)=CH2, 

20  or—  C00CH2—  CH=CH2. 
7.  A  resin  composition  according  to  Claim  5,  wherein  the  compound  of  the  formula  (III)  is  diallyl 

phthalate,  divinylbenzene  or  diallylbenzene. 
8.  A  prepreg  obtained  by  impregnating  a  substrate  with  the  resin  composition  of  Claim  1. 
9.  A  laminate  produced  by  laminating  one  or  more  prepregs  obtained  by  impregnating  a  substrate  with 

25  the  resin  composition  of  Claim  1,  followed  by  curing  under  pressure  with  heating. 
10.  A  process  for  producing  a  laminate  which  comprises 
adding  a  radical  polymerization  initiator  to  the  resin  composition  of  Claim  1  to  give  a  varnish, 
impregnating  a  substrate  with  the  varnish, 
drying  the  resulting  resin  impregnated  substrate  to  form  a  prepreg, 

30  piling  two  or  more  prepregs  thus  obtained,  and 
molding  under  pressure  with  heating. 

Patentanspruche 

35  1.  Harzzusammensetzung,  enthaltend  ein  Vorpolymer,  hergestellt  durch  Polymerisation  wenigstens 
einer  Verbindung  der  Formeln 

1  1  v °   - y y -   ° " R 3  

0  
^ * y ^ °   Oder  N y N  

N  0  
R2  »  R3  I 

45  0  (I)  R2 

worin  R1  bis  R3  unabhangig  voneinander  Wasserstoff  oder  eine  organische  Gruppe  bedeuten,  wobei 
wenigstens  zwei  der  Reste  R,,  R2  und  R3  organische  Gruppen  mit  wenigstens  einer  polymerisierbaren 
ungesattigten  Bindung  darstellen,  und  ein  cyclisiertes  Polybutadien  enthalt. 

2.  Harzzusammensetzung  nach  Anspruch  1,  worin  wenigstens  zwei  der  Reste  R1f  R2  und  R3  in  Formel  (I) 
Oder  (II)  Gruppen  der  Formeln  —  CH=CH2,  —  CH2—  CH=CH2,  —  COCH=CH2,  —  COC(CH3)=CH2, 
—  C00CH=CH2,  —  COOC(CH3)=CH2,  —  OOCCH=CH2,  —  OOCC(CH3)=CH2,  —  CH2CH2OOCCH=CH2, 
—  CH2CH2OOCC(CH3)=CH2  oder  —  C00CH2—  CH=CH2  sind. 

3.  Harzzusammensetzung  nach  Anspruch  1,  worin  die  Verbindung  der  Formel  (l)Triallylisocyanurat  ist. 
4.  Harzzusammensetzung  nach  Anspruch  1,  worin  das  Vorpolymer  ein  Homompolymer  einer 

Verbindung  der  Formel  (I)  oder  (II)  ist. 
5.  Harzzusammensetzung  nach  Anspruch  1,  worin  das  Vorpolymer  ein  Copolymerisat  wenigstens  einer 

Verbindung  der  Formel  (I)  oder  (II)  und  wenigstens  einer  Verbindung  der  Formel 

60 

8 
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ist  worin  R4  und  R5  unabhangig  voneinander  wasserstoiT  oaer  eine  orgamscne  uruuue  ueueuien,  «uu5, 
wenigstens  einer  der  Reste  R4  und  Rs  eine  organische  Gruppe  mit  mindestens  einer  polymerisierbaren 
ungesattigten  Bindung  d a r s t e l l t . .  

6  Harzzusammensetzung  nach  Anspruch  5,  worin  wenigstens  einer  der  Reste  R4  und  Rs  in  der  Formel 
(III)  eine  Gruppe  der  Formeln  -CH=CH2,  -CH2-CH=CH2,  -COCH=CH2,  -COC(CH3)=CH2, 
-COOCH=CH2  -COOC(CH3)=CH2,  -OOCCH=CH2r  -OOCC(CH3)=CH2,  -CH2CH2OOCCH=CH2, 
-CH2CH2OOCC(CH3)=CH2  oder  -COOCH2-CH=CH2  ist. 

7.  Harzzusammensetzung  nach  Anspruch  5,  worin  die  Verbindung  der  Formel  (III)  Diallyiphthalat, 
Divinylbenzol  oder  Diallylbenzol  ist. 

,  8.  Prepreg,  erhalten  durch  Tranken  eines  Substrats  mit  der  Harzzusammensetzung  nach  Anspruch  1. 
9.  Schichtkorper,  hergestellt  durch  Aufkaschieren  einer  oder  mehrerer  Prepregs,  erhalten  durch 

Tranken  eines  Substrats  mit  der  Harzzusammensetzung  nach  Anspruch  1  unter  nachfolgender  Hartung 
unter  Druck  und  Erwarmung. 

10.  Verfahren  zur  Herstellung  eines  Schichtkorpers,  das  die  folgenden  Schritte  umfalit: 

5  Zusetzen  eines  Radikalpolymerisationsinitiators  zur  Harzzusammensetzung  nach  Anspruch  1  zwecks 
Erhalt  eines  Lacks; 

Tranken  eines  Substrats  mit  dem  Lack; 
Trocknen  des  erhaltenen  harzgetrankten  Substrats  zur  Bildung  eines  Prepregs; 
Ubereinanderschichten  zweier  oder  mehrerer  auf  diese  Weise  erhaltener  Prepregs;  und 

0  Verpressen  unter  Druck  und  Erwarmung. 

Revendications 

1.  Composition  de  resine  comprenant 
,5  un  prepolymere  prepare  par  polymerisation  d'au  moins  un  compose  de  formule 

1 ,   £  T  

t5 

R2  T   R3 

T  
o  

I)  R2  ( I D  

dans  laquelle  a  R3  sont  independamment  I'nydrogene  ou  un  groupe  organique  au  moms  ueux  ub  n1(  n2 
et  R3  etant  des  groupes  organiques  contenant  au  moins  une  liaison  insaturee  polymerisable  et 

un  polybutadiene  cyclise. 
to  2.  Composition  de  resine  selon  la  revendication  1,  dans  laquelle  au  moins  deux  de  R„  R2  et  R3  de  la 

formule  (I)  ou  (II)  sont  des  groupes  representes  par  les  formules:  —  CH=CH2,  —  CH2  —  CH=CH2, 
-C0CH=CH2,  —  C0C(CH3)=CH2,  -COOCH=CH2,  -COOC(CH3)=CH2,  —  OOCCH=CH2,  -OOCC(CH3)=CH2, 
-CH2CH200CCH=CH2,  —  CH2CH200CC(CH3)=CH2  ou  —  C00CH2—  CH=CH2. 

3.  Composition  de  resine  selon  la  revendication  1,  dans  laquelle  le  compose  de  formule  (I)  est 
is  I'isocyanurate  de  triallyle. 

4.  Composition  de  resine  selon  la  revendication  1,  dans  laquelle  le  prepolymere  est  un  homopolymere 
d'un  compose  de  formule  (I)  ou  (II). 

5.  Composition  de  resine  selon  la  revendication  1,  dans  laquelle  le  prepolymere  est  un  copolymere 
d'au  moins  un  compose  de  formule  (I)  ou  (II),  et  d'au  moins  un  compose  de  formule: 

50 

dans  laquelle  R4  et  R5  sont  independamment  I'hydrogene  ou  un  groupe  organique,  au  ,  u„  ^   ..4  ~  
R  etant  un  oroupe  orqanique  contenant  au  moins  une  liaison  insaturee  polymerisable. RS  T c o m p S o n   Se'resi'ne  selon  la  revendication  5,  dans  laquelle  au  moins  I'un  de  R4  ^ J f c n n u t o  
(III)  est  un  groupe  de  formules:  -CH=CH2,  -CH2-CH=CH2  -COCH-CHj  ̂ w T S ° C ™ _ ^ 2 '  
-COOCH=CH2,  -COOC(CH3)=CH2,  -00CCH=CH2,  -OOCC(CH3)=CH2,  -CH2CH2OOCCH-CH2, 

^ / c o m ^   B,  dans  laquelle  le  compose  de  formule  (III,  est  le 

^ S ^ m l S S S   avec  !a  composition  de  la  revendication  1. 

9.  S t r S e   prepare  par  stratification  d'un  ou  plusieurs  preimpregnes  obtenus  par  impregnation  d  un 

3 
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substrat  avec  une  composition  de  resine  selon  la  revendication  1,  puis  durcissement  sous  pression  et 
chauffage. 

10.  Procede  de  preparation  d'un  stratifie,  comprenant  I'addition  d'un  amorceur  de  polymerisation 
radicalaire  a  la  composition  de  resine  definie  a  la  revendication  1,  pour  produire  un  vernis, 

1'impregnation  d'un  substrat  avec  le  vernis, 
le  sechage  du  substrat  produit,  impregne  par  la  resine,  pour  former  un  preimpregne, 
I'empilage  de  deux  ou  plusieurs  preimpregnes  ainsi  obtenus,  et 
le  moulage  squs  pression  et  chauffage. 

10 
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