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Description 

BACKGROUND  OF  THE  INVENTION 

5  Field  of  the  Invention: 

This  invention  relates  to  a  methacrylic  resin  molding  material  and  to  a  method  for  the  production 
thereof,  and  more  particularly  to  a  methacrylic  resin  molding  material  for  the  manufacture  of  a  cross-linked 
shaped  article  and  to  a  method  for  the  production  thereof.  Description  of  Prior  Art: 

io  Generally,  the  methacrylic  resin  formed  preponderantly  of  methyl  methacrylate  enjoys  excellent 
weatherability  and  outstanding  transparency  and,  because  of  this  salience,  finds  utility  in  applications  to 
covers  for  lamps,  parts  for  automobiles,  signboards,  ornamental  articles  and  sundry  goods.  Since  the 
aforementioned  methacrylic  resin  is  a  linear  polymer,  however,  it  has  some  disadvantages  that  it  is  deficient 
in  resistance  to  heat,  resistance  to  solvents,  resistance  to  shocks,  and  surface  hardness.  Regarding  the 

75  resistance  to  heat,  for  example,  the  methacrylic  resin  withstands  heat  up  to  about  100  °C  at  most  and, 
therefore,  falls  short  of  satisfying  the  needs  arising  from  various  applications  for  which  resistance  to  heat  is 
a  requisite.  In  the  case  of  parts  for  automobiles,  the  methacrylic  resin  cannot  be  used  in  covers  for  head 
lamps.  In  the  case  of  tail  lamps,  since  the  volume  of  heat  generated  is  growing  because  of  increase  in  lamp 
size  and  increase  in  illuminance  and  the  wall  thickness  of  cover  is  decreasing  to  permit  desired  cost  cut, 

20  the  necessity  of  the  covers  of  the  lamps  acquiring  improved  heat  resistance  is  finding  approval.  The 
methacrylic  resin  is  expected  to  find  growing  utility  in  applications  to  parts  such  as  covers  for  meters  on 
automobiles  and  two-wheelers  (motorcycles)  and  covers  for  water  heaters  using  solar  energy  which  by 
nature  experience  great  elevation  of  temperature  under  direct  exposure  to  the  sunlight.  Thus,  the  develop- 
ment  of  a  methacrylic  resin  composition  capable  of  withstanding  heat  above  the  boiling  point  of  water  is 

25  longed  for. 
For  the  purpose  of  conferring  improved  heat  resistance  upon  the  methacrylic  resin,  there  have  been 

proposed  numerous  methods,  e.g.  a  method  resorting  to  copolymerization  of  methyl  methacrylate  with  a- 
methyl  styrene  (U.S.  Patent  No.  3,135,723),  a  method  resorting  to  copolymerization  of  methyl  methacrylate 
with  a-methyl  styrene  and  maleic  anhydride  (Japanese  Patent  Publication  Nos.  SHO  45(1  970)-31  ,953  and 

30  SHO  49(1974)-10,156),  and  a  method  resorting  to  copolymerization  of  methyl  methacrylate  with  a-methyl 
styrene  and  maleimide  (Japanese  Patent  Laid-Open  No.  SHO  48(1973)-95,490). 

Indeed  these  methods  are  invariably  capable  of  improving  the  methacrylic  resin  in  heat  resistance. 
Some  of  them,  however,  suffer  from  notably  slow  rate  of  polymerization  or  insufficient  increase  of 
conversion  and,  consequently,  fail  to  obtain  high  conversion.  Others,  though  capable  of  efficiently  producing 

35  polymers  rather  quickly,  suffer  their  products  to  assume  color  heavily  and  acquire  transparency,  weather- 
ability,  surface  hardness  and  mechanical  strength  at  levels  lower  than  normally  tolerated.  Combining  both 
merits  and  demerits,  the  conventional  methods  fall  far  short  of  being  commercially  feasible  and  have  not 
been  reduced  to  practice. 

It  is  generally  conceivable  that  introduction  of  a  cross-linked  configuration  enables  a  polymer  to  acquire 
40  enhanced  resistance  to  heat  and  to  solvents.  Since  a  cross-linked  polymer  has  already  formed  a  three- 

dimensional  structure,  it  no  longer  can  be  molded  by  injection  molding,  extrusion  molding  or  transfer 
molding.  When  the  cross-linked  polymer  is  molded  by  cast  molding,  it  is  liable  to  give  rise  to  voids  and 
bubbles.  Thus,  the  cast  molding  of  this  cross-linked  polymer  fails  to  produce  molded  articles  of  complicate 
shape  and  suffers  from  inferior  productivity. 

45  Kodama  et  al.,  in  their  report  inserted  in  Polymer  Chemistry,  Vol.  27,  No.  297,  p.  65,  offer  a  statement, 
reading:  "As  one  approach  to  the  improvement  of  moldability  of  the  cross-linked  polymer,  a  method  which 
comprises  selecting  a  monomer  having  functional  groups  separated  by  a  long  distance  from  each  other, 
setting  this  monomer  polymerizing  and  terminating  the  first  stage  of  polymerization  while  a  fairly  large 
proportion  of  the  monomer  still  remains  unaltered  (above  90%  of  conversion),  molding  the  first-stage 

50  polymer  in  a  given  shape,  and  thereafter  performing  the  second-stage  polymerization  of  the  molded 
polymer  until  completion  of  the  polymerization  is  conceivable."  Despite  this  suggestion,  they  offer  no 
working  example  of  this  method.  In  our  repetition  of  the  method  described  by  Kodama  et  al.,  when  the 
product  of  the  first-stage  polymerization  was  compression  molded  at  elevated  temperature  in  a  metal  die, 
the  sample  solidified  and  failed  to  flow  and  finally  converted  into  a  powder,  this  showing  absolutely  no 

55  moldability.  The  term  "molding"  as  used  by  Kodama  et  al.  in  the  aforementioned  statement  means  a  very 
simple  process  of  bending.  It  is  not  essentially  synonymous  with  the  molding  process  involving  fluidity  as 
aimed  at  by  this  invention. 

An  object  of  this  invention,  therefore,  is  to  provide  a  novel  methacrylic  resin  molding  material  and  a 

2 
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method  for  the  production  thereof. 
Another  object  of  this  invention  is  to  provide  a  methacrylic  resin  molding  material  for  manufacture  of 

cross-linked  molded  articles  and  a  method  for  the  production  of  the  resin  material. 
A  further  object  of  this  invention  is  to  provide  a  methacrylic  resin  molding  material  for  manufacture  of 

5  cross-linked  molded  articles  excelling  in  physical  properties  such  as  heat  resistance  and  resistance  to 
solvents  without  any  sacrifice  of  transparency  and  a  method  for  the  production  of  the  molding  material. 

Still  another  object  of  this  invention  is  to  provide  a  methacrylic  resin  moulding  material  of  excellent 
storability  for  manufacture  of  cross-linked  moulded  articles  excelling  in  physical  properties  such  as  heat 
resistance  and  resistance  to  solvents  without  any  sacrifice  of  transparency  and  a  method  for  easy 

io  production  of  the  moulding  material. 
According  to  the  present  invention,  there  is  provided  a  method  for  the  production  of  a  methacrylic  resin 

moulding  material  formed  of  a  partially  cross-linked  polymer  gel,  which  comprises  partially  polymerising  a 
mixture  comprising  a  resin  raw  material  (A),  and  a  cross-linking  monomer  (B)  in  the  presence  of  a 
polymerisation  initiator;  the  resin  raw  material  (A)  consisting  of  one  or  more  monomeric  C1-C4  alkyl 

15  methacrylates,  and/or  an  a,  /3-ethylenically  unsaturated  monomer  mixture  formed  preponderantly  in  terms  of 
moles  of  C1-C4  -alkyl  methacrylates,  and/or  a  syrup  containing  at  least  one  of  these  monomers,  C1-C4  alkyl 
methacrylate  being  preponderant  in  terms  of  moles,  and  at  least  one  of  their  polymers;  the  cross-linking 
monomer  (B)  being  present  as  4  to  150  parts  by  weight  based  on  100  parts  by  weight  of  the  resin  raw 
material  (A);  allowing  the  polymer  content  of  the  resultant  polymer  gel  to  be  increased  by  4-62%  by  weight 

20  over  the  polymer  content  of  the  mixture;  and  preventing  the  total  polymer  content  from  exceeding  an  upper 
limit  of  62%  by  weight. 

The  invention  also  extends  to  a  methacrylic  resin  moulding  material  made  by  such  a  method. 
The  invention  also  extends  to  a  method  of  preparing  a  shaped  article  by  moulding  such  a  moulding 

material. 
25  The  various  aspects  of  the  invention  referred  to  above  may  include,  individually  or  collectively,  anyone 

or  any  combination  of  the  following  features: 
(a)  the  number  of  carbon  atoms  in  the  alkyl  group  of  the  said  alkyl  methacrylate  may  be  in  the  range  of 
1  to  4. 
(b)  the  amount  of  the  said  cross-linking  agent  per  100  parts  by  weight  of  the  said  resin  raw  material  may 

30  be  in  the  range  of  4  to  150  parts  by  weight 
(c)  the  said  partially  cross-linked  polymer  gel  may  possess  a  polymer  content  10  to  65%  by  weight 
greater  than  the  polymer  content  of  the  mixture  A  plus  B 
(d)  the  alkyl  methacrylate  may  be  methyl  methacrylate 
(e)  the  said  cross-linking  agent  (B)  may  be  a  monomer  represented  by  a  general  formula: 

35 
MA  -  O  -  (CH2)„  -  0  -  MA 

wherein  n  denotes  an  integer  of  the  value  of  3  to  6  and  MA  denotes  a  methacryloyl  group. 
(f)  the  said  cross-linking  agent  (B)  may  be  a  monomer  represented  by  a  general  formula: 

40 

(  M  )  A  -  O  -  CH„  -  C  -  CH  -  O  -  (M)A  ( 2 )  

wherein  R1  denotes  H,  CH3,  C2H5  or  CH2OH;  R2  denotes  H,  CH3, 

50  R 

CH2OCOOCH  , 

55  (where  R+  denotes  H  or  CH3)  or  CH2OH;  R3  denotes  H  or  CH3;  R1  ,  R2,  and  R3  do  not  denote  a 
hydrogen  atom  all  at  the  same  time;  and  (M)A  denotes  a  methacryloyl  group  or  an  acryloyl  group, 
(g)  the  said  cross-linking  agent  (B)  may  be  a  monomer  represented  by  the  general  formula: 

3 
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(M)AO  —  (CHnCH„0  )  —  (  M  )  A z  z  n 

wherein  n  denotes  either  1  or  2. 
5  (h)  the  said  cross-linking  agent  (B)  may  be  a  monomer  which  is  2,2-dimethylol  propane  dimethacrylate. 

(i)  the  partial  polymerization  may  be  carried  out  at  a  temperature  in  the  range  of  10°  to  80°  C 
(j)  in  which  the  polymerization  initiator  comprises  a  polymerization  initiator  active  at  low  temperatures 
and  a  polymerization  initiator  active  at  elevated  temperatures 
(k)  wherein  the  amount  of  regulating  agent  used  is  in  the  range  of  0.0001  to  0.5  by  weight  based  on  the 

io  total  amount  of  said  resin  raw 
material  (A)  and  said  cross-linking  agent  (B).  (I)  wherein  the  amount  of  regulating  agent  to  be  added  is  in 
the  range  0.001  to  0.2%  by  weight  based  on  a  total  amount  of  said  resin  or  material  (A)  and  said  cross- 
linking  agent  (B) 
(m)  the  regulating  agent  is  selected  from  the  group  consisting  of  1  ,4(8)-p-menthadiene,  2,6-dimethyl- 

15  2,4,6-octatriene,  1  ,4-p-menthadiene,  1  ,4-cyclohexadiene  and  a-methyl  styrene  dimer 
(n)  the  cross  linking  agent  (B)  may  contain  at  least  two  (meth)acryloyl  groups  in  the  molecular  unit 
thereof  and  having  not  more  than  10  atoms  along  the  main  chain  interposed  between  any  two  of  said 
(meth)acryloyl  groups. 

20  EXPLANATION  OF  THE  INVENTION 

The  monomers  usable  as  the  resin  raw  material  (A)  in  the  present  invention  include  alkyl  methacrylates 
in  their  unadulterated  form  and  mixtures  of  such  alkyl  methacrylates  with  a,/3-ethylenically  unsaturated 
monomers  copolmerizable  therewith.  In  the  case  of  such  monomer  mixtures,  the  alkyl  methacrylate  content 

25  is  desired  to  exceed  50  mol%,  preferably  to  exceed  60  mol%.  Examples  of  the  alkyl  methacrylate  include 
methyl  methacrylate,  ethyl  methacrylate,  n-propyl  methacrylate,  isopropyl  methacrylate,  n-butyl 
methacrylate,  sec-butyl  methacrylate  and  tert-butyl  methacrylate.  Among  other  alkyl  methacrylates,  methyl 
methacrylate  proves  particularly  desirable. 

Examples  of  the  copolymerizable  monomer  include  alkyl  methacrylates  (as  such  alkyl  methacrylates:  2- 
30  ethylhexyl  methacrylate,  lauryl  methacrylate  and  cyclohexyl  methacrylate)  other  than  alkyl  methacrylate 

used  as  the  main  component  (methyl  methacrylate,  for  example),  alkyl  acrylates  such  as  methyl  acrylate, 
ethyl  acrylate,  n-propyl  acrylate,  isopropyl  acrylate,  n-butyl  acrylate,  2-ethylhexyl  acrylate  and  lauryl 
acrylate,  cyclohexyl  acrylate,  hydroxy-alkyl  acrylates  such  as  2-hydroxyethyl  acrylate,  2-hydroxypropyl 
acrylate,  3-hydroxypropyl  acrylate,  4-hydroxybutyl  acrylate  and  2-hydroxy-3-chloropropyl  acrylate,  hydrox- 

35  yalkyl  mehacrylates  such  as  2-hydroxyethyl  methacrylate,  2-hydroxypropyl  methacrylate,  3-hydroxypropyl 
methacrylate,  4-hydroxybutyl  methacrylate  and  2-hydroxy-3-chloropropyl  methacrylate,  acrylic  acid, 
methacrylic  acid,  acrylates  such  as  neodymium  acrylate,  lead  acrylate,  and  boron  acrylate,  methacrylates 
such  as  neodymium  methacrylate,  lead  methacrylate,  and  boron  methacrylate,  vinyl  chloride,  vinyl  acetate, 
acrylonitrile,  methacrylonitrile,  acrylamide,  methacrylamide,  styrene,  a-methyl  styrene,  vinyl  toluene  and 

40  maleic  anhydride. 
The  syrup  containing  the  polymer  of  the  alkyl  methacrylate  or  of  the  monomer  mixture  formed 

preponderantly  of  alkyl  methacrylate  is  generally  a  monomer  solution  having  viscosity  in  the  range  of  1  to 
1000  poises  at  25  °C  and  containing  the  polymer  in  a  concentration  in  the  range  of  3  to  40%  by  weihgt, 
preferably  in  the  range  of  6  to  20%  by  weight. 

45  The  cross-linking  agent  (B)  to  be  used  in  the  present  invention  is  a  monomer  containing  at  least  two 
(meth)acryloyl  groups  in  the  molecular  unit  thereof  and  having  not  more  than  10  atoms  along  the  main 
chain  interposed  between  any  two  of  (meth)acryloyl  groups,  preferably  a  monomer  represented  by  any  of 
the  following  three  general  formulas: 

50  MA  -  O  -  (CH2)„  -  O  -  MA  (1) 

wherein  n  denotes  an  integer  of  the  value  of  3  to  6  and  MA  denotes  a  methacryloyl  group, 

55 
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1  1  I  3. 
(M)  A  -  0  -  CH 2 -  C  -  CH  -  0  -  (M)A  ( 2 )  

5 

wherein  Ri  denotes  H,  CH3,  C2H5  or  CH2OH;  R2  denotes  H,  CH3, 

w 

2 '  
15 

(where  R+  denotes  H  or  CH3)  or  CH2OH;  R3  denotes  H  or  CH3;  Ri  ,  R2  and  R3  do  not  denote  a  hydrogen 
atom  all  at  the  same  time;  and  (M)A  denotes  a  methacryloyl  group  or  an  acryloyl  group, 

wherein  n  denotes  either  1  or  2. 
Typical  examples  of  the  monomer  include  1  ,3-propylene  glycol  dimethacrylate,  1,4-butylene  glycol 

dimethacrylate,  1  ,6-hexanediol  dimethacrylate,  1,3-butylene  glycol  dimethacrylate,  dimethylol  ethane 
25  dimethacrylate,  1  ,1  -dimethylol  propane  dimethacrylate,  2,2-dimethylol  propane  dimethacrylate,  trimethylol 

ethane  tri(meth)  acrylate,  trimethylol  propane  tri(meth)acrylate,  tetramethylol  methane  tri(meth)acrylate, 
tetramethylol  methane  dimethacrylate,  ethylene  glycol  di(meth)acrylate  and  diethylene  glycol  di(meth)- 
acrylate. 

The  amount  of  the  cross-linking  agent  (B)  to  be  used  is  in  the  range  of  4  to  150  parts  by  weight,  based 
30  on  100  parts  by  weight  of  the  resin  raw  material  (A).  If  this  amount  is  less  than  2  parts  by  weight,  the 

molded  article  finally  produced  fails  to  show  any  discernible  improvement  in  heat  resistance.  If  this  amount 
exceeds  250  parts  by  weight,  the  finally  obtained  molded  article  is  too  brittle  to  withstand  impacts 
experienced  during  actual  use. 

The  methacrylic  resin  molding  material  according  to  this  invention  is  a  gel  partial  polymer  which  is 
35  obtained  by  heating  the  mixture  of  the  resin  raw  material  (A)  and  the  cross-linking  agent  (B)  in  the  presence 

of  a  polymerization  initiator  thereby  setting  the  mixture  polymerizing  and  terminating  the  polymerization 
while  the  whole  amount  of  the  monomers  present  in  the  mixture  is  not  completely  polymerized  and  part 
thereof  still  remains  unaltered. 

In  this  case,  the  content  of  polymer  present  in  the  methacrylic  resin  molding  material  which  is  the  gel 
40  partial  polymer  is  required  to  be  such  as  to  exceed  the  polymer  content  of  the  mixture  of  (A)  the  resin  raw 

material  selected  from  the  group  consisting  of  alkyl  methacrylate  monomers,  a,/3-ethylenically  unsaturated 
monomer  mixtures  formed  preponderantly  of  alkyl  methacrylates,  and  partial  polymers  thereof  and  (B)  a 
cross-linking  agent  by  4  to  62%  by  weight,  more  desirably  by  10  to  62%  by  weight,  and  most  desirably  by 
20  to  62%  by  weight,  though  invariably  not  to  exceed  the  upper  limit  of  62%  by  weight.  If  the  polymer 

45  content  increased  as  mentioned  above  is  less  than  4%  by  weight,  the  product  of  the  partial  polymerization 
fails  to  acquire  the  form  of  gel  and  does  not  permit  easy  handling.  If  the  polymer  content  exceeds  the 
polymer  content  of  the  aforementioned  mixture  by  more  than  62%  by  weight,  the  produced  molding 
material  fails  to  exhibit  satisfactory  fluidity  during  the  molding  work.  Thus,  any  deviation  of  the  polymer 
content  from  the  aforementioned  range  results  in  failure  to  fulfil  the  objects  of  this  invention. 

50  The  polymer  content  of  the  partial  polymer  can  be  determined  by  the  extraction  method. 
As  the  polymerization  initiator,  various  substances  are  available  for  the  polymerization  contemplated  by 

this  invention.  When  a  polymerization  initiator  active  at  low  temperatures  and  a  polymerization  initiator 
active  at  elevated  temperatures  are  used  as  combined,  the  reaction  for  the  formation  of  the  gel  partial 
polymer  can  be  effected  by  the  action  of  the  polymerization  initiator  active  at  low  temperatures  and,  during 

55  the  subsequent  course  for  the  molding  of  the  gel  molding  material  in  a  desired  shaped  article  by  application 
of  heat,  the  final  polymerization  can  be  effected  by  the  action  of  the  polymerizaion  initiator  active  at 
elevated  temperatures.  It  is  naturally  permissible  to  use  only  either  of  the  polymerizaiton  initiator  active  at 
elevated  temperatures  and  the  polymerization  initiator  active  at  low  temperatures. 

20 
<M)AO  —  t -   CH2CH20  —  + n (M)  A ( 3 )  
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As  the  polymerization  initiator  active  at  low  temperatures,  it  is  advantageous  to  use  a  radical  poly- 
merization  initiator  formed  of  a  peroxide  and  an  azo  compound  of  which  the  decomposition  temperature  for 
obtaining  a  half  life  of  ten  hours,  for  example,  is  not  more  than  50  °C.  With  a  view  to  enhancing  the 
storability  of  the  molding  material,  the  polymerization  initiator  active  at  low  temperatures  is  desired  to  be 

5  eliminated  as  thoroughly  as  permissible  during  the  polymerization  for  the  production  of  the  molding 
material.  In  the  respect,  the  decomposition  temperature  is  desired  to  fall  in  the  range  of  26°  to  45  °C, 
preferably  26  °  to  41  °  C.  The  amount  of  the  polymerization  initiator  active  at  low  temperatures  to  be  used  in 
this  case  is  required  to  fall  in  the  range  of  0.002  to  1%  by  weight,  preferably  0.005  to  0.1%  by  weight, 
based  on  the  total  weight  of  the  resin  raw  material  of  (A)  and  the  cross-linking  agent  of  (B). 

io  Examples  of  the  polymerization  initiator  active  at  low  temperatures  so  used  in  the  present  invention  as 
described  above  include  (I)  acetyl  cyclohexylsulfonyl  peroxide,  isobutyryl  peroxide,  cumyl  peroxy 
neodecanoate,  diisopropyl  peroxy  dicarbonate,  di-n-propyl  peroxy  dicarbonate,  dimyristyl  peroxy  dicar- 
bonate,  diallyl  peroxydicarbonate  and  2,2'-azobis(4methoxy-2,4-dimethylvaleronitrile),  (II)  di-(2-ethoxyethyl)- 
peroxy  dicarbonate,  di-(methoxyisopropyl)-peroxy  dicarbonate  and  di-(2-ethylhexyl)peroxy  dicarbonate,  and 

is  (III)  di-(3-methyl-3-methoxybutyl)peroxy  dicarbonate,  t-butyl  peroxy  neodecanoate  and  2,2'-azobis-(2,4- 
dimethylvaleronitrile).  In  all  the  compounds  of  the  three  groups  enumerated  above,  those  of  the  groups  (I) 
and  (II)  are  more  desirable  and  those  of  the  group  (I)  are  most  desirable. 

As  the  polymerization  initiator  active  at  elevated  temperatures  it  is  advantageous  to  use  a  polymeriza- 
tion  initiator  of  a  peroxide  having  decomposition  temperature  in  the  range  of  60  °  to  220  °  C.  For  the  purpose 

20  of  improving  the  molding  cycle  and  ensuring  high  storability,  the  decomposition  temperature  of  this 
polymerization  initiator  is  desired  to  fall  in  the  range  of  90°  to  170°C,  preferably  120°  to  170  °C.  The 
amount  of  the  polymerization  initiator  active  at  elevated  temperatures  to  be  used  in  this  invention  is  required 
to  fall  in  the  range  of  0.02  to  2.0%  by  weight,  preferably  0.05  to  2.0%  by  weight,  based  on  the  total  weight 
of  the  resin  raw  material  of  (A)  and  the  cross-linking  agent  of  (B). 

25  Examples  of  the  polymerization  initiator  active  at  elevated  temperatures  include  (IV)  t-butylcumyl 
peroxide,  diisopropylbenzene  hydroperoxide,  di-t-butyl  peroxide,  p-menthane  hydroperoxide,  2,5-dimethyl- 
2,5-di-(t-butylperoxy)-hexyl-3,1  ,1  ,3,3-tetramethylbutyl  hydroperoxide,  2,5-dimethylhexane-2,5-dihydroperox- 
ide,  cumene  hydroperoxide,  t-butylhydroperoxide  and  1  ,2,2,2-tetraphenyl-1  ,2-ethane  diol,(V)  1  ,1-bis(t-butyl- 
peroxy)-3,3,5-trimethyl  cyclohexane,  1  ,1-bis(t-butylperoxy)-cyclohexane,  t-butyl  peroxymaleic  acid,  t-butyl 

30  peroxylaurate,  t-butylperoxy-3,5,5-trimethylhexanoate,  cyclohexanone  peroxide,  t-butyl  peroxyisopropyl  car- 
bonate,  2,5-dimethyl,2,5-di(benzoylperoxy)-hexane,  2,2-bis(t-butylperoxy)  octane,  t-butyl  peroxyacetate  2,2- 
bis(t-butylperoxy)butane,  t-butylperoxy  benzoate,  n-butyl-4,4-bis(t-butylperoxy)valerate,  di-t-butyl  diperoxy 
isophthalate,  methylethyl  ketone  peroxide,  ,  '~  bis(t-butylperoxyisopropyl)benzene,  dicumyl  peroxide,  and 
2,5-dimethyl-2,5-di(t-butylperoxy)hexane,  (VI)  t-butyl  hydroperoxide,  m-toluoyl  peroxide,  t-butyl  peroxy 

35  isobutyrate,  2,3-dimethyl-2,3-diphenyl  butane,  octanoyl  peroxide,  decanoyl  peroxide,  lauroyl  peroxide, 
stearoyl  peroxide,  propionyl  peroxide,  succinic  acid  peroxide,  acetyl  peroxide  and  1,1'-azobis(cyclohexane- 
1-carbonitrile).  In  the  compounds  of  the  three  groups  enumerated  above,  those  of  the  groups  (IV)  and  (V) 
are  more  desirable  and  those  of  the  group  (IV)  are  particularly  desirable. 

As  described  above,  the  methacrylic  resin  molding  material  of  the  present  invention  is  produced  by 
40  heating  the  mixture  of  the  resin  raw  material  of  (A)  and  the  cross-linking  agent  of  (B)  in  the  presence  of  the 

polymerization  initiator  thereby  setting  the  mixture  polymerizing.  This  polymerization  reaction  is  carried  out 
at  a  temperature  in  the  range  of  10°  to  80  °C,  preferably  35°  to  65  °C,  for  a  period  of  10  to  200  minutes, 
preferably  20  to  150  minutes.  When  the  two  polymerization  initiators,  one  active  at  low  temperatures  and 
the  other  active  at  elevated  temperatures  are  used  as  combined,  the  former  polymerization  initiator  is 

45  substantially  consumed  and  the  latter  polymerization  initiator  remains  almost  unchanged  because  of  its 
incapability  of  decomposition  at  the  reaction  temperature.  The  latter  polymerization  initiator  so  surviving  the 
reaction  is  consumed  during  the  subsequent  course  of  molding  of  the  resultant  molding  in  the  prescribed 
shape. 

In  accordance  with  the  present  invention,  when  the  polymerization  reaction  is  stopped  as  by  sudden 
50  cooling  of  the  reaction  system,  there  is  obtained  the  gel  partial  polymer  of  desired  conversion.  Further  in 

accordance  with  the  present  invention,  the  methacrylic  resin  molding  material  which  is  the  gel  partial 
polymer  can  be  easily  obtained  in  a  desired  conversion  by  adding  a  specific  regulating  agent  in  a  specific 
amount  during  thermal  polymerization  of  the  mixture  of  the  resin  raw  material  (A)  and  the  crosslinking  agent 
(B)  in  the  presence  of  the  polymerization  initiator.  Examples  of  the  specific  regulating  agent  usable  for  this 

55  purpose  include  1  ,4-(8)-p-menthadiene,  2,6-dimethyl,2,4,6-octatriene,  1  ,4-p-menthadiene,  1  ,4-cyclohex- 
adiene  and  a-methyl  styrene  dimer. 

The  regulating  agent  is  added  in  an  amount  falling  in  the  range  of  0.0001  to  0.5%  by  weight,  more 
desirably  0.001  to  0.2%  by  weight,  and  most  desirably  0.005  to  0.1%  by  weight,  based  on  the  total  amount 
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of  the  aforementioned  resin  raw  material  (A)  and  the  cross-linking  agent  (B).  If  the  amount  of  the  regulating 
agent  so  added  is  less  than  0.0001  %  by  weight,  then  the  effect  of  the  addition  of  the  regulating  agent  is  not 
manifested.  If  this  amount  exceeds  0.5%  by  weight,  the  polymerization  is  retarded  too  much  to  proceed  to 
a  desired  conversion. 

5  By  the  method  of  this  invention,  the  desired  conversion  is  attainable  by  selecting  adequately  the 
amount  of  the  regulating  agent,  the  amount  of  the  radical  polymerization  initiator  active  at  low  temperatures, 
and  the  temperature  of  polymerization.  For  example,  as  the  amount  of  the  polymerization  initiator  active  at 
low  temperatures  is  decreased,  the  rate  of  polymerization  is  notably  slowed  at  a  low  conversion.  The  rate  of 
polymerization  is  slowed  at  a  low  conversion  and  the  time  required  for  the  polymerization  to  reach  the 

io  desired  conversion  is  prolonged  in  proportion  as  the  amount  of  the  regulating  agent  is  increased. 
In  accordance  with  the  method  of  this  invention,  the  gel  partial  polymer  can  be  obtained  at  a  desired 

conversion  by  suddenly  cooling  the  polymerization  system  while  in  progress  and  thereby  stopping  the 
polymerization  reaction  or  by  controlling  the  amount  of  the  polymerization  initiator  thereby  slowing  the  rate 
of  polymerization  velocity  in  the  desired  conversion  range.  By  the  second  method  of  this  invention  using  a 

is  regulating  agent,  the  gel  partial  polymer  can  be  obtained  at  a  desired  conversion  with  high  reproducibility 
by  a  simpler  procedure.  This  method  also  permit  the  gel  partial  polymer  to  be  obtained  with  improved 
storability. 

Optionally,  the  mixture  prepared  as  the  raw  material  for  the  partial  cross-linking  polymerization  aimed  at 
the  production  of  the  gel  partial  polymer  may  incorporate  various  additives  such  as  chain  transfer  agent, 

20  coloring  agent,  and  filler  and  other  resin  as  well.  Examples  of  the  chain  transfer  agent  include  n-alkyl  and  t- 
alkyl  mercaptans  having  11  or  12  carbon  atoms  in  the  alkyl  group  thereof,  thio-glycolic  acid,  and  thio- 
glycolic  alkyl  esters  having  1  1  to  8  carbon  atoms  in  the  alkyl  group  thereof.  As  the  coloring  agent,  any  of 
the  conventional  dyes  and  pigments  can  be  used.  Examples  of  the  filler  include  glass  fibers,  calcium 
carbonate,  silica,  aluminum  hydroxide,  glanular  carbon,  carbon  fibers,  mica  flakes,  calcium  phosphate, 

25  barium  sulfate,  magnesium  oxide  and  tin  oxide. 
The  methacrylic  type  molding  material  according  to  this  invention  is  not  sticky  and  possesses  shape- 

retaining  property  and,  therefore,  can  be  conveniently  handled  in  any  desired  form  such  as,  for  example, 
sheet,  rod,  block,  flakes  and  pellets.  By  the  application  of  shear  stress  at  normal  room  temperature  or  at 
elevated  temperatures,  the  molding  material  is  enabled  to  flow.  Thus,  it  can  be  molded  even  in  the 

30  complicated  shape  not  attainable  by  the  cast  polymerization. 
The  methacrylic  resin  molding  material  according  to  present  invention  can  be  molded  to  produce  a 

molded  article  of  a  desired  shape  by  the  compression  molding,  extrusion  molding  injection  molding,  or 
transfer  molding  method,  for  example,  performed  at  a  temperature  in  the  range  of  90  °to  180°C,  preferable 
100°  to  150°  C,  for  a  period  of  1  to  30  minutes,  preferably  3  to  15  minutes. 

35  For  the  sake  of  convenience  on  molding,  kneading  may  be  conducted  prior  to  molding  or  fillers  or  other 
additives  may  be  incorporated,  if  necessary. 

Now,  the  present  invention  will  be  described  more  specifically  below  with  reference  to  working 
examples. 

In  the  working  examples  cited  below,  the  polymer  content  in  the  partial  polymer  was  determined  by  the 
40  following  procedure. 

In  a  constant  temperature  water  bath  kept  at  50  °C,  a  Soxhlet  extractor  containing  150  ml  of 
dichloromethane  having  1,000  ppm  of  hydroquinone  monomethyl  ether  dissolved  therein  and  holding  a  15-g 
strip  of  given  gel  partial  polymer  inserted  in  a  tubular  filter  paper  for  extraction  is  left  standing  for  20  hours 
to  effect  reflux  extraction.  At  the  end  of  the  extraction,  the  extract  is  placed  in  1,200  ml  of  methanol  to 

45  separate  the  polymer  component.  The  polymer  so  separated  and  the  polymer  retained  in  the  tubular  filter 
paper  are  combined  and  dried  under  a  vacuum  at  55  °  C  until  a  constant  weight.  The  polymer  so  obtained 
is  weighed. 

The  following  abbreviations  are  used  in  the  working  examples. 
PCND  Cumyl  peroxy  neodecanoate 

50  V-70  2,2'-Azobis-(4-methoxy-2,4-dimethylvaleronitrile) 
PBIB  Tertiary  butyl  peroxyisobutyrate 
BP  1  ,1  ,2,2-Tetraphenyl-1  ,2-ethanediol 
PBD  Di-t-butyl  peroxide 
BC  2,3-Dimethyl-2,3-diphenyl  butane 

55  V-40  1,1'-Azobis-(cyclohexane-1-carbonitrile) 
All  parts  and  percentages  are  by  weight  unless  otherwise  specified. 

Example  1 
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A  mixture  obtained  by  dissolving  80  parts  of  monomeric  methyl  methacrylate  containing  10%  of 
polymethyl  methacrylate  having  an  average  degree  of  polymerization  of  about  8,000,  20  parts  by  neopentyl 
glycol  dimethacrylate,  0.01  part  of  1  ,4(8)-p-menthadiene,  0.003  part  of  V-70,  0.3  part  of  PBD  and  0.01  part 
of  BC  in  one  another  was  poured  into  a  cell  formed  by  opposing  two  glass  sheets  across  a  space  5  mm  in 

5  thickness  and  left  polymerizing  therein  at  50  °  C  for  three  hours  to  give  rise  to  a  gel  partial  polymer.  The  gel 
partial  polymer  was  found  to  have  a  polymer  content  of  31.7%.  In  a  metal  die  designed,  to  produce  a  pen 
tray  measuring  69  x  208  mm2  in  top  area,  54  x  194  mm2  in  bottom  area,  18  mm  in  depth,  and  2.5  mm  in 
wall  thickness,  70  g  of  the  gel  partial  polymer  was  press  molded.  With  the  metal  die  kept  at  135  °C,  the 
polymer  was  kept  under  initial  pressure  of  20  kg/cm2  for  120  second  and  it  was  subsequently  kept  under 

io  increased  pressure  of  80  kg/cm2  for  eight  minutes.  Then,  the  temperature  of  the  metal  die  was  lowered  to 
130  °C  and  the  molded  mass  of  the  polymer  was  removed  from  the  metal  die.  During  the  molding,  the  gel 
partial  polymer  flowed  and  filled  the  whole  cavity  of  the  metal  die  to  produce  a  clear  molded  article 
conforming  exactly  to  the  cavity  of  the  metal  die.  The  molded  article  was  heat-treated  at  130  °C  for  eight 
hours.  Then  it  was  tested  for  heat  distortion  temperature  as  specified  by  JIS  K7207,  which  was  found  to  be 

is  141  °C.  When  this  molded  article  was  subjected  to  the  falling  sand  abrasion  test  as  specified  by  ASTM  D- 
673,  the  haze  difference  was  found  to  be  21%. 

Example  2 

20  A  mixture  obtained  by  dissolving  80  parts  of  monomeric  MMA,  20  parts  of  2,2-dimethylol  propane 
dimethacrylate,  0.015  part  of  1  ,4(8)-p-menthadiene,  0.01  part  of  PCND,  3  parts  of  PBD  and  0.01  part  of  BC 
in  one  another  was  poured  into  a  glass  cell  containing  a  space  10  mm  in  thickness  similarly  to  Example  1. 
The  mixture  was  left  polymerizing  at  60  °C  for  one  hour.  Thus  was  obtained  a  gel  partial  polymer  having  a 
polymer  content  of  22.0%. 

25  In  the  metal  die  of  Example  1,  the  gel  partial  polymer  was  press  molded.  With  the  metal  die  kept  at 
135°C,  the  polymer  was  held  under  initial  pressure  of  20  kg/cm2  for  30  seconds  and  then  under  increased 
pressure  of  80  kg/cm2  for  seven  minutes.  The  temperature  of  the  metal  die  was  lowered  to  130  °C  and  the 
molded  polymer  was  removed  from  the  metal  die.  During  the  molding,  the  gel  partial  polymer  flowed 
throughout  the  cavity  of  the  metal  die  and  produced  a  clear  molded  article  conforming  exactly  to  the  cavity 

30  of  the  metal  die.  The  molded  article  was  heat-treated  at  130°C  for  eight  hours  and  then  tested  for  heat 
distortion  temperature,  which  was  found  to  be  142  °C. 

Example  3 

35  A  mixture  obtained  by  dissolving  30  parts  of  the  syrup  of  Example  1  ,  70  parts  of  2,2-dimethylol  propane 
dimethacrylate,  0.02  part  of  1  ,4(8)-p-menthadiene,  0.01  part  of  PCND,  and  0.3  part  of  PBD  in  one  another 
was  poured  into  a  glass  cell  containing  a  space  5  mm  in  thickness  and  left  polymerizing  at  60  °  C  for  two 
hours.  At  the  end  of  the  polymerization,  the  product  was  taken  out  of  the  cell.  It  was  a  gel  partial  polymer 
having  a  polymer  content  of  48.0%. 

40  In  the  metal  die  of  Example  1,  this  gel  partial  polymer  was  press  molded.  With  the  metal  die  kept  at 
140°C,  the  polymer  was  held  under  initial  pressure  of  20  kg/cm2  for  30  second  and  then  under  increased 
pressure  of  80  kg/cm2  for  seven  minutes.  It  was  immediately  removed  from  the  metal  die.  During  the 
molding,  the  gel  partial  polymer  flowed  throughout  the  cavity  of  the  metal  die  and  produced  clear  molded 
article  conforming  exactly  to  the  cavity  of  the  metal  die.  The  molded  article  so  obtained  was  heat-treated  at 

45  130  °C  for  eight  hours  and  tested  for  heat  distortion  temperature,  which  was  found  to  be  not  less  than  145 
°  C.  When  it  was  subjected  to  the  falling  sand  abrasion  test,  the  haze  difference  was  found  to  be  12%. 

Example  4 

50  A  mixture  obtained  by  dissolving  90  parts  of  methyl  methacrylate  monomer  containing  5%  of 
polymethyl  methacrylate  having  an  average  degree  of  polymerization  of  about  8,000,  10  parts  of  2,2- 
dimethylol  propane  dimethacrylate,  0.01  part  of  1  ,4(8)-p-menthadiene,  0.01  part  of  PCND  and  0.3  part  of 
PBD  in  one  another  was  poured  into  a  glass  cell  containing  a  space  10  mm  in  thickness  and  left 
polymerizing  at  60  °C  for  two  hours.  The  product  was  removed  from  the  glass  cell.  It  was  a  gel  partial 

55  polymer  having  a  polymer  content  of  43.0%. 
In  the  metal  die  of  Example  1,  the  gel  partial  polymer  was  press  molded.  With  the  metal  die  kept  at  135 

°  C,  the  polymer  was  held  under  initial  pressure  of  20  kg/cm2  for  two  minutes  and  then  under  increased 
pressure  of  80  kg/cm2  for  seven  minutes.  The  temperature  of  the  metal  die  was  lowered  to  130  °C  and  the 
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molded  polymer  was  removed.  During  the  molding,  the  gel  partial  polymer  flowed  to  produce  a  clear 
molded  article  conforming  exactly  to  the  cavity  of  the  metal  die. 

Example  5 
5 

A  mixture  obtained  by  dissolving  90  parts  of  the  syrup  of  Example  1,10  parts  of  2,2-dimethyl  propane 
dimethacrylate,  0.01  part  of  1  ,4(8)-p-menthadiene,  0.1  part  of  PBIB,  0.01  part  of  BP  and  0.01  part  of  BC  in 
one  another  was  poured  into  a  glass  cell  containing  a  space  10  mm  in  thickness  and  left  polymerizing  at 
60  °C  for  two  hours.  The  product  was  then  removed  from  the  glass  cell.  It  was  a  gel  partial  polymer  having 

io  a  polymer  content  of  34.7%. 
In  a  metal  die  designed  to  produce  a  flat  plate  150  x  150  mm2  in  size,  the  gel  partial  polymer  was  press 

molded. 
With  the  metal  die  kept  at  130°C,  the  gel  partial  polymer  was  held  under  initial  pressure  of  15  kg/cm2 

for  one  minute  and  then  under  increased  pressure  of  65  kg/cm2  for  ten  minutes.  The  temperature  of  the 
is  metal  die  was  lowered  to  120  °C  and  the  molded  polymer  was  removed.  During  the  molding,  the  gel  partial 

polymer  flowed  within  the  cavity  of  the  metal  die  and  produced  a  clear  flat  molded  article  conforming 
exactly  to  the  cavity  of  the  metal  die.  It  was  heat-treated  at  130  °C  for  three  hours  and  then  tested  for 
physical  properties.  The  results  were  as  shown  below. 

9 
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55  Example  6 

A  mixture  obtained  by  dissolving  90  parts  of  monomeric  methyl  methacrylate  containing  36%  of 
polymethyl  methacrylate  having  an  average  degree  of  polymerization  degree  of  about  850,  10  parts  of 
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trimethylol  propane  trimethacrylate,  0.01  part  of  1  ,4(8)-p-menthadiene,  0.01  part  of  PCND  and  0.3  part  of 
PBD  in  one  another  was  poured  into  a  cell  containing  a  space  5  mm  in  thickness  and  left  polymerizing 
therein  at  60  °  C  for  two  hours.  The  product  was  removed  from  the  metal  die.  It  was  a  gel  partial  polymer 
having  a  polymer  content  of  58%. 

5  In  the  metal  die  of  Example  1,  the  gel  partial  polymer  was  press  molded.  With  the  metal  die  kept  at  135 
°  C,  the  polymer  was  held  under  initial  pressure  of  20  kg/cm2  for  30  second  and  under  increased  pressure 
of  80  kg/cm2  for  seven  minutes.  The  temperature  of  the  metal  die  was  lowered  and  the  formed  polymer  was 
removed.  During  the  molding,  the  gel  partial  polymer  flowed  and  produced  a  molded  article  conforming 
exactly  to  the  cavity  of  the  metal  die. 

10 
Example  7 

A  mixture  obtained  by  dissolving  80  parts  of  monomeric  methyl  methacrylate,  20  parts  of  2,2-dimethyl 
propane  dimethacrylate,  0.01  part  of  1  ,4(8)-p-menthadiene,  0.01  part  of  PCND  and  0.01  part  of  BC  in  one 

is  another  was  poured  into  a  glass  cell  containing  a  space  10  mm  in  thickness  and  left  polymerizing  at  55  °C 
for  one  hour.  The  product  was  removed  from  the  glass  cell.  It  was  a  gel  partial  polymer  having  a  polymer 
content  of  4%. 

In  the  metal  die  of  Example  1,  the  gel  partial  polymer  was  press  molded.  With  the  metal  die  kept  at  130 
°  C,  the  polymer  was  held  under  initial  pressure  of  20  kg/cm2  for  three  minutes  and  then  at  increased 

20  pressure  of  80  kg/cm2  for  eight  minutes.  The  temperature  of  the  metal  die  was  lowered  to  110°C  and  the 
formed  polymer  was  removed  from  the  metal  die.  During  the  molding,  the  gel  partial  polymer  flowed  and 
produced  a  molded  article  conforming  exactly  to  the  cavity  of  the  metal  die. 

Example  8 
25 

A  mixture  obtained  by  dissolving  90  parts  of  the  syrup  of  Example  1,  10  parts  of  ethylene  glycol 
dimethacrylate,  0.2  part  of  1  ,4-cyclohexadiene,  0.01  part  of  PCND,  and  0.3  part  of  PBD  in  one  another  was 
poured  into  a  glass  cell  containing  a  space  5  mm  in  thickness  and  left  polymerizing  at  60  °C  for  two  hours. 
The  product  was  removed  from  the  glass  cell.  It  was  a  gel  partial  polymer  having  a  polymer  content  of 

30  32.2%. 
In  the  metal  die  of  Example  1,  the  gel  partial  polymer  was  press  molded.  With  the  metal  die  kept  at 

135°C,  the  polymer  was  held  under  initial  pressure  of  20  kg/cm2  for  30  second  and  then  under  increased 
pressure  of  80  kg/cm2  for  eight  minutes.  The  temperature  of  the  metal  die  was  lowered  to  110  °C  and  the 
formed  polymer  was  removed  from  the  metal  die.  During  the  molding,  the  gel  partial  polymer  flowed  and 

35  produced  a  clear  molded  article  conforming  exactly  to  the  cavity  of  the  metal  die. 

Example  9 

A  mixture  obtained  by  dissolving  90  parts  of  the  syrup  of  Example  1,  10  parts  of  1  ,6-hexanediol 
40  dimethacrylate,  0.02  part  of  1  ,4(8)-p-menthadiene,  0.01  part  of  PCND  and  0.3  part  of  PBD  in  one  another 

was  poured  into  a  glass  cell  containing  a  space  5  mm  in  thickness  and  left  polymerizing  at  60  °C  for  two 
hours.  The  product  was  removed  from  the  glass  cell.  It  was  a  gel  partial  polymer  having  a  polymer  content 
of  62%. 

In  the  metal  die  of  Example  1  ,  this  gel  partial  polymer  was  press  molded  under  the  same  conditions  as 
45  in  Example  9.  Consequently,  there  was  obtained  a  clear  molded  article  conforming  exactly  to  the  cavity  of 

the  metal  die. 

Example  10 

50  The  same  composition  as  used  in  Example  9,  except  that  1  ,3-butylene  glycol  dimethacrylate  was  used 
in  place  of  1  ,6-hexanediol  dimethacrylate  was  poured  into  a  glass  cell  containing  a  space  5  mm  in  thickness 
and  left  polymerizing  at  60  °C  for  two  hours.  The  product  was  removed  from  the  glass  cell.  It  was  a  gel 
partial  polymer  having  a  polymer  content  of  43.1%. 

When  this  gel  partial  polymer  was  press  molded  by  following  the  procedure  of  Example  9,  there  was 
55  obtained  a  clear  molded  article  conforming  exactly  to  the  cavity  of  the  metal  die. 

Example  1  1 
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A  mixture  obtained  by  dissolving  90  parts  of  the  syrup  of  Example  1,10  parts  of  2,2-dimethylol  propane 
dimethacrylate,  0.01  part  of  1  ,4(8)-p-menthadiene,  0.01  part  of  PCND,  and  0.01  part  of  BC  in  one  another 
was  poured  into  a  glass  cell  containing  a  space  5  mm  in  thickness  and  left  polymerizing  at  70  °  C  for  five 
hours.  The  product  was  removed  from  the  metal  die.  It  was  a  gel  partial  polymer  having  a  polymer  content 

5  of  59%. 
In  the  metal  die  of  Example  1,  the  gel  partial  polymer  was  molded.  With  the  metal  die  kept  at  130°C, 

the  polymer  was  held  under  initial  pressure  of  15  kg/cm2  for  10  second  and  then  under  increased  pressure 
of  65  kg/cm2  for  one  minute.  The  molded  polymer  was  immediately  removed  from  the  metal  die. 
Consequently,  there  was  obtained  a  flat  molded  article  conforming  exactly  to  the  cavity  of  the  metal  die. 

10 
Example  12 

The  same  composition  as  used  in  Example  11,  except  that  2,6-dimethyl-2,4,6-octatriene  was  used  in 
place  of  1  ,4(8)-p-menthadiene  was  poured  into  a  glass  cell  containing  a  space  5  mm  in  thickness  and  left 

is  polymerizing  at  60  °C  for  2.5  hours.  The  product  was  removed  from  the  glass  cell.  It  was  a  gel  partial 
polymer  having  a  polymer  content  of  51%. 

By  press  molding  this  gel  partial  polymer  under  the  same  conditions  as  in  Example  8,  there  was 
obtained  a  clear  molded  article  conforming  exactly  to  the  cavity  of  the  metal  die. 

20  Example  13 

The  same  composition  as  used  in  Example  1  1  ,  except  that  7-methyl  styrene  dimer  was  used  in  place  of 
1  ,4(8)-p-menthadiene  was  poured  into  a  glass  cell  containing  a  space  5  mm  in  thickness  and  left 
polymerizing  at  60  0  C  for  2.5  hours.  The  product  was  removed  from  the  glass  cell.  It  was  a  gel  partial 

25  polymer  having  a  polymer  content  of  54%.  By  press  molding  this  gel  partial  polymer  under  the  same 
conditions  as  in  Example  8,  there  was  obtained  a  clear  molded  article  conforming  exactly  to  the  cavity  of 
the  metal  die. 

Example  14 
30 

A  mixture  obtained  by  dissolving  90  parts  of  the  syrup  of  Example  1,10  parts  of  2,2-dimethylol  propane 
dimethacrylate,  0.003  part  of  V-70  and  0.5  part  of  V-40  in  one  another  was  poured  into  a  glass  cell 
containing  a  space  10  mm  in  thickness  and  left  polymerizing  at  60  °C  for  1.5  hours.  Then,  the  glass  cell 
and  the  product  therein  were  transferred  into  cold  water  at  10  0  C  to  cool  the  product  suddenly.  The  product 

35  was  then  removed  from  the  glass  cell.  It  was  a  gel  partial  polymer  having  a  polymer  content  of  39.8%.  By 
press  molding  this  gel  partial  polymer  under  the  same  conditions  as  in  Example  9,  there  was  obtained  a 
clear  molded  article  conforming  exactly  to  the  cavity  of  the  metal  die. 

Example  15 
40 

A  mixture  obtained  by  dissolving  10  parts  of  the  syrup  of  Example  1,  70  parts  of  monomeric  methyl 
methacrylate,  20  parts  of  2,2-dimethylol  propane  glycol  dimethacrylate  and  0.1  part  of  PBIB  in  one  another 
was  poured  into  a  glass  cell  containing  a  space  10  mm  in  thickness  and  left  polymerizing  at  60  °C  for  1.5 
hours.  The  product  as  held  in  the  glass  cell  was  transferred  into  cold  water  at  10°  C  to  cool  the  product 

45  suddenly.  The  product  was  removed  from  the  glass  cell.  It  was  a  gel  partial  polymer  having  a  polymer 
content  of  51.0%.  When  this  gel  partial  polymer  under  the  same  conditions  as  in  Example  8,  there  was 
obtained  a  clear  molded  article  conforming  exactly  to  the  cavity  of  the  metal  die.  Separately,  the  same  gel 
partial  polymer  was  sealed  in  a  polyvinyl  alcohol  film,  stored  in  a  dark  place  at  5°  to  15°  C  for  two  weeks. 
After  the  standing,  the  polymer  was  press  molded  under  the  same  conditions  as  described  above. 

50  Conseqently,  there  was  obtained  a  molded  article  similar  to  the  molded  article  obtained  by  the  press 
molding  immediately  after  the  polymerization. 

Example  16 

55  A  mixture  obtained  by  dissolving  85  parts  of  the  syrup  of  Example  1,15  parts  of  2,2-dimethylol  propane 
dimethacrylate,  0.01  part  of  1  ,4(8)-p-menthadiene,  0.01  part  of  PCND,  and  0.5  part  of  BC  in  one  another 
was  poured  into  a  glass  cell  containing  a  space  10  mm  in  thickness  and  left  polymerizing  at  60  °C  for  1.5 
hours.  The  product  was  removed  from  the  glass  cell.  It  was  a  gel  partial  polymer  having  a  polymer  content 
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of  44.3%.  In  the  metal  die  of  Example  1,  the  gel  partial  polymer  was  molded.  With  the  metal  die  kept  at 
135°C,  the  polymer  was  held  under  initial  pressure  of  20  kg/cm2  for  120  second  and  then  under  increased 
pressure  of  80  kg/cm2  for  14  minutes.  The  temperature  of  the  metal  die  was  lowered  to  130°C  and  the 
molded  polymer  was  removed  from  the  metal  die.  Consequently,  there  was  obtained  a  clear  molded  article 

5  conforming  exactly  to  the  cavity  of  the  metal  die. 
Separately,  the  same  gel  partial  polymer  was  sealed  in  a  polyvinyl  alcohol  film,  stored  in  a  dark  place  at 

5  °  to  15°  C  for  eight  weeks.  This  polymer  was  press  molded  under  the  same  conditions  as  described 
above.  Conseqently,  there  was  obtained  a  molded  article  similar  to  the  molded  article  obtained  by  the  press 
molding  immediately  after  the  polymerization. 

10 
Control  1 

A  mixture  obtained  by  dissolving  90  parts  of  monomeric  methyl  methacrylate,  10  parts  of  2,2-dimethylol 
propane  dimethacrylate,  0.001  part  of  1  ,4(8)-p-menthadiene,  and  0.1  part  of  PBIB  in  one  another  was 

is  poured  into  a  glass  cell  containing  a  space  5  mm  in  thickness  and  left  polymerizing  at  60  °C  for  1.5  hours. 
The  product  was  removed  from  the  glass  cell.  It  was  found  to  have  a  polymer  content  of  85.4%. 

In  the  metal  die  of  Example  1,  the  polymer  was  press  molded  at  a  metal  die  temperature  of  135  °C 
under  pressure  of  140  kg/cm2.  This  partial  polymer  did  not  flow  in  the  cavity  of  the  metal  die.  When  it  was 
removed  after  seven  minutes'  standing  in  the  metal  die,  it  was  wholly  pulverized  into  particles  of  the  size  of 

20  fine  sand.  No  molded  article  was  obtained. 

Control  2 

A  mixture  obtained  by  dissolving  100  parts  of  polyethylene  glycol  (n  =  14)  dimethacrylate,  0.01  part  of 
25  1  ,4(8)-p-menthadiene,  0.01  part  of  PCND  and  0.3  part  of  PBD  in  one  another  was  poured  into  a  glass  cell 

containing  a  the  gel  partial  polymer  was  molded.  With  the  metal  die  kept  at  135°C,  the  polymer  was  held 
under  initial  pressure  of  20  kg/cm2  for  120  second  and  then  under  increased  pressure  of  80  kg/cm2  for  14 
minutes.  The  temperature  of  the  metal  die  was  lowered  to  130°C  and  the  molded  polymer  was  removed 
from  the  metal  die.  Consequently,  there  was  obtained  a  clear  molded  article  conforming  exactly  to  the 

30  cavity  of  the  metal  die. 
Separately,  the  same  gel  partial  polymer  was  sealed  in  a  polyvinyl  alcohol  film,  stored  in  a  dark  place  at 

5  °  to  15  °C  for  eight  weeks.  This  polymer  was  press  molded  under  the  same  conditions  as  described 
above.  Conseqently,  there  was  obtained  a  molded  article  similar  to  the  molded  article  obtained  by  the  press 
molding  immediately  after  the  polymerization. 

35 
Control  1 

A  mixture  obtained  by  dissolving  90  parts  of  monomeric  methyl  methacrylate,  10  parts  of  2,2-dimethylol 
propane  dimethacrylate,  0.001  part  of  1  ,4(8)-p-menthadiene,  and  0.1  part  of  PBIB  in  one  another  was 

40  poured  into  a  glass  cell  containing  a  space  5  mm  in  thickness  and  left  polymerizing  at  60  °C  for  1.5  hours. 
The  product  was  removed  from  the  glass  cell.  It  was  found  to  have  a  polymer  content  of  85.4%. 

In  the  metal  die  of  Example  1,  the  polymer  was  press  molded  at  a  metal  die  temperature  of  135  °C 
under  pressure  of  140  kg/cm2.  This  partial  polymer  did  not  flow  in  the  cavity  of  the  metal  die.  When  it  was 
removed  after  seven  minutes'  standing  in  the  metal  die,  it  was  wholly  pulverized  into  particles  of  the  size  of 

45  fine  sand.  No  molded  article  was  obtained. 

Control  2 

A  mixture  obtained  by  dissolving  100  parts  of  polyethylene  glycol  (n  =  14)  dimethacrylate,  0.01  part  of 
50  1  ,4(8)-p-menthadiene,  0.01  part  of  PCND  and  0.3  part  of  PBD  in  one  another  was  poured  into  a  glass  cell 

containing  a  space  5  mm  in  thickness  and  left  polymerizing  at  60  °  C  for  two  hours.  Then  the  product  was 
removed  from  the  glass  cell.  It  was  found  to  have  a  polymer  content  of  58%.  When  the  gel  partial  polymer 
was  press  molded  under  the  same  conditions  as  in  Example  8,  there  was  obtained  a  clear  molded  article 
conforming  exactly  to  the  cavity  of  the  metal  die.  This  molded  article  was  soft  and  extremely  fragile  and 

55  could  not  withstand  impacts  encountered  in  actual  use. 

Control  3 
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When  the  procedure  of  Example  11  was  repeated,  except  that  the  amount  of  1  ,4(8)-p-menthadiene  was 
changed  to  0.55  part,  there  was  obtained  a  gel  partial  polymer.  When  this  gel  partial  polymer  was  pressed 
in  a  flat-plate  metal  die  at  130  °  C,  it  failed  to  get  cured.  When  it  was  held  under  initial  pressure  of  20kg/cm2 
for  three  minutes  and  then  under  increased  pressure,  most  of  the  polymer  flowed  out.  When  the  metal  die 

5  was  opened  after  ten  minutes'  standing,  there  was  obtained  a  thin  sheet.  It  was  not  in  a  cured  form. 

Control  4 

A  mixture  obtained  by  dissolving  80  parts  of  the  syrup  of  Example  4,  20  parts  of  2,2-dimethylol  propane 
io  dimethacrylate,  0.01  part  of  PCND  and  0.3  part  of  PBD  in  one  another  was  poured  into  a  glass  cell 

containing  a  space  5  mm  in  thickness  and  left  polymerizing  at  60  °C  for  two  hours.  Then,  the  content  of  the 
glass  cell  was  removed.  It  was  found  to  have  a  polymer  content  of  76.5%.  In  the  metal  die  of  Example  1, 
the  gel  partial  polymer  was  press  molded  at  a  metal  die  temperature  of  135°C  under  pressure  of  140 
kg/cm2.  During  the  molding  the  gel  partial  polymer  did  not  flow.  When  the  metal  die  was  opened  after  14 

is  minutes'  standing,  the  material  did  not  fill  the  cavity  of  the  metal  die  completely.  It  was  an  incomplete 
molded  article,  with  fine  cracks  running  throughout  the  entire  area. 

Control  5 

20  A  mixture  obtained  by  dissolving  70  parts  of  monomeric  methyl  methacrylate  containing  25%  of 
polymethyl  methacrylate  having  an  average  polymerization  degree  of  about  850,  30  parts  of  2,2-dimethylol 
propane  dimethacrylate,  0.002  part  of  1  ,4(8)-p-menthadiene,  0.01  part  of  PCND  and  0.3  part  of  PBD  in  one 
another  was  poured  into  a  glass  cell  containing  a  space  5  mm  in  thickness  and  left  polymerizing  at  63  °C 
for  two  hours.  Then,  the  product  was  removed  from  the  glass  cell.  It  was  found  to  have  a  polymer  content  of 

25  85.0%.  In  the  metal  die  of  Example  1,  the  gel  partial  polymer  was  press  molded  at  a  metal  die  temperature 
of  135  °C  under  maximum  pressure  of  140  kg/cm2.  During  the  molding,  this  gel  partial  polymer  did  not 
flow.  When  the  metal  die  was  opened  after  eight  minutes'  standing,  the  material  was  found  to  have  grown  in 
size.  It,  however,  did  not  fill  the  cavity  of  the  metal  die  completely.  Thus,  there  was  not  obtained  a  molded 
article  conforming  exactly  to  the  cavity  of  the  metal  die. 

30 
Claims 

1.  A  method  for  the  production  of  a  methacrylic  resin  moulding  material  formed  of  a  partially  cross-linked 
polymer  gel,  which  comprises  partially  polymerising  a  mixture  comprising  a  resin  raw  material  (A),  and 

35  a  cross-linking  monomer  (B)  in  the  presence  of  a  polymerisation  initiator;  the  resin  raw  material  (A) 
consisting  of  one  or  more  monomeric  C1-C4-  alkyl  methacrylates,  and/or  an  a,/3-ethylenically  unsatu- 
rated  monomer  mixture  formed  preponderantly  in  terms  of  moles  of  C1-C4-  alkyl  methacrylates,  and/or 
a  syrup  containing  at  least  one  of  these  monomers,  C1-C4  -alkyl  methacrylate  being  preponderant  in 
terms  of  moles,  and  at  least  one  of  their  polymers;  the  cross-linking  monomer  (B)  being  present  as  4  to 

40  150  parts  b  weight  based  on  100  parts  by  weight  of  the  resin  raw  material  (A);  allowing  the  polymer 
content  of  the  resultant  polymer  gel  to  be  increased  by  4-62%  weight  over  the  polymer  content  of  the 
mixture;  and  preventing  the  total  polymer  content  from  exceeding  an  upper  limit  of  62%  by  weight. 

2.  A  method  as  claimed  in  Claim  1  characterised  in  that  the  partially  cross-linked  polymer  gel  possesses  a 
45  polymer  content  of  10  to  62%  by  weight  greater  than  the  polymer  content  of  the  mixture. 

3.  A  method  as  claimed  in  Claim  1  or  Claim  2  characterised  in  that  the  polymerisation  initiator  includes  a 
polymerisation  initiator  active  at  low  temperature  and  a  polymerisation  initiator  active  at  elevated 
temperatures. 

50 
4.  A  method  as  claimed  in  Claim  3,  characterised  in  that  the  polymerisation  initiator  active  at  low 

temperature  is  decomposed  during  the  polymerisation. 

5.  A  method  as  claimed  in  any  preceding  claim  characterised  in  that  the  polymerisation  is  carried  out  at  a 
55  temperature  in  the  range  of  10°  to  80°C. 

6.  A  method  as  claimed  in  any  preceding  claim,  characterised  in  that  the  alkyl  methacrylate  is  methyl 
methacrylate. 
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7.  A  method  as  claimed  in  any  preceding  claim,  characterised  in  that  the  cross-linking  monomer  (B)  is  a 
monomer  containing  at  least  two  (meth)  acryloyl  groups  in  its  molecular  unit  and  having  not  more  than 
10  atoms  along  the  main  chain  interposed  between  any  two  of  the  (meth)  acryloyl  groups. 

5  8.  A  method  as  claimed  in  any  preceding  claim,  characterised  in  that  the  cross-linking  momoner  (B)  is  a 
monomer  represented  by  a  general  formula: 

MA  -  0  -  (CH2)„  -  0  -  MA  (1) 

io  wherein  n  denotes  an  integer  of  the  value  of  3  to  6  and  MA  denotes  a  methacryloyl  group;  or  the  cross- 
linking  agent  (B)  is  a  monomer  represented  by  a  general  formula: 

15 ?1  ? 3  

(M)  A  -  0  -  CH?  -  C  -  CH  -  O  (M)A  ( 2 )  

20 

wherein  Ri  denotes  H,  CH3,  C2H5  or  CH2OH;  R2  denotes  H,  CH3,  CH2OH  or 

CH2OCOC=CH2  , 

30 
where  R+  denotes  H  or  CH3;  R3  denotes  H  or  CH3;  Ri  ,  R2  and  R3  do  not  denote  a  hydrogen  atom  all 
at  the  same  time;  and  (M)A  denotes  a  methacryloyl  group  or  an  acryloyl  group;  or  alternatively,  the 
cross-linking  monomer  (B)  is  a  monomer  represented  by  a  general  formula: 

35  (M)AO  -  (CH2CH20)n-  (M)A  (3) 

wherein  n  denotes  either  1  or  2  and  (M)A  denotes  a  methacryloyl  group  or  acryloyl  group. 

9.  A  method  as  claimed  in  any  preceding  claim  characterised  in  that  the  monomer  is  2,2-dimethylol 
40  propane  dimethacrylate. 

10.  A  method  as  claimed  in  any  preceding  claim  characterised  in  that  the  polymerisation  is  carried  out  in 
the  presence  of  both  a  polymerisation  initiator  and  a  regulating  agent. 

45  11.  A  method  as  claimed  in  Claim  10  characterised  in  that  the  amount  of  the  regulating  agent  to  be  added 
is  in  the  range  of  0.001  to  0.5%  by  weight  based  on  the  total  amount  of  the  resin  raw  material  (A)  and 
the  cross-linking  monomer  (B),  and  is  preferably  in  the  range  of  0.001  to  0.2%  by  weight  based  on  the 
total  amount  of  the  resin  raw  material  (A)  and  the  cross-linking  monomer  (B). 

50  12.  A  method  as  claimed  in  Claim  11  characterised  in  that  the  regulating  agent  is  1,4  (8)-p-menthadiene, 
2,6-dimethyl-2,4,6-octatriene,  1  ,4-p-menthadiene,  1  ,4-cyclohexadiene  or  a-methyl  styrene  dimer. 

13.  A  method  as  claimed  in  any  preceding  claim  characterised  in  that  the  partially  cross-linked  polymer  gel 
is  kneaded  prior  to  moulding. 

55 
14.  A  methacrylic  resin  moulding  material  made  by  a  method  as  claimed  in  any  preceding  claim. 

15.  A  method  for  preparing  a  shaped  article,  characterised  by  moulding  material  as  claimed  in  Claim  14. 

15 
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Revendicatlons 

1.  Precede  de  preparation  d'un  materiau  de  moulage  a  base  de  resine  methacrylique  forme  d'un  gel  de 
polymere  partiellement  reticule,  qui  comprend  une  polymerisation  partielle  d'un  melange  comprenant 

5  une  matiere  premiere  de  resine  (A),  et  un  monomere  de  reticulation  (B)  en  presence  d'un  initiateur  de 
polymerisation;  la  matiere  premiere  de  resine  (A)  etant  constitute  d'un  ou  plusieurs  (alkyl  en  C1-C4) 
methacrylates  monomere,  et/ou  un  melange  de  monomeres  a  insaturation  a,/3-ethylenique  forme  de 
fagon  preponderate  en  termes  de  moles  de  (alkyl  en  C1-C4)  methacrylates,  et/ou  un  sirop  contenant 
au  moins  un  de  ces  monomeres,  le  (alkyl  en  C1-C4)  methacrylate  etant  preponderant  en  termes  de 

10  moles,  et  au  moins  un  de  leurs  polymeres;  le  monomere  reticule  (B)  etant  present  comme  4  a  150 
parties  en  poids  par  rapport  a  100  parties  en  poids  de  la  matiere  premiere  de  resine  (A);  autorisant  la 
proportion  du  gel  de  polymere  resultant  d'etre  augmente  de  4  a  62%  en  poids  par  rapport  a  la 
proportion  de  polymere  du  melange;  et  empechant  la  proportion  de  polymere  total  de  depasser  une 
limite  superieure  de  62%  en  poids. 

15 
2.  Procede  selon  la  revendication  1,  caracterise  en  ce  que  le  gel  de  polymere  partiellement  reticule 

possede  une  proportion  en  polymere  de  10  a  62%  en  poids,  superieure  a  la  proportion  en  polymere  du 
melange. 

20  3.  Procede  selon  la  revendication  1  ou  2,  caracterise  en  ce  que  I'initiateur  de  polymerisation  comprend  un 
initiateur  de  polymerisation  actif  a  faible  temperature  et  un  initiateur  de  polymerisation  actif  aux 
temperatures  elevees. 

4.  Procede  selon  la  revendication  3,  caracterise  en  ce  que  I'initiateur  de  polymerisation  actif  a  faible 
25  temperature  est  decompose  pendant  la  polymerisation. 

5.  Procede  selon  I'une  quelconque  des  revendications  precedentes,  caracterise  en  ce  que  la  polymerisa- 
tion  est  realisee  a  une  temperature  dans  la  plage  allant  de  10°  a  80°  C. 

30  6.  Procede  selon  I'une  quelconque  des  revendications  precedentes,  caracterise  en  ce  que  le  methacrylate 
d'alkyle  est  le  methacrylate  de  methyle. 

7.  Procede  selon  I'une  quelconque  des  revendications  precedentes,  caracterise  en  ce  que  le  monomere 
de  reticulation  (B)  est  un  monomere  contenant  au  moins  deux  groupes  (meth)  acryloyle  dans  son  motif 

35  moleculaire  et  ne  comprenant  pas  plus  de  10  atomes  parmi  la  chaTne  principale  interposee  entre  deux 
quelconques  des  groupes  (meth)  acryloyle. 

8.  Procede  selon  I'une  quelconque  des  revendications  precedentes,  caracterise  en  ce  que  le  monomere 
de  reticulation  (B)  est  un  monomere  represente  par  une  formule  generale: 

40 
MA  -  O  -  (CH2)„  -  O  -  MA  (1) 

dans  laquelle  n  represente  un  nombre  entier  de  valeur  allant  de  3  a  6  et  MA  represente  un  groupe 
methacryloyle;  ou  I'agent  de  reticulation  (B)  est  un  monomere  represente  par  une  formule  generale: 

45 

I1  I  3 
(M)A  -  0  -  CH2  -  C  -  CH  -  0  (M)A  ( 2 )  

50  ^2 

dans  laquelle  Ri  represente  un  atome  d'hydrogene  ou  un  groupe  CH3,  C2H5  ou  CH2OH;  R2  represente 
un  atome  H,  ou  un  groupe  CH3,  CH2OH  ou 

55 

45 
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f *  

CH2OCOC=CH2, 

5 
dans  lequel  FU  represente  un  atome  H  ou  un  groupe  CH3;  R3  represente  un  atome  H  ou  un  groupe 
CH3;  Ri  ,  R2  et  R3  ne  represented  pas  tous  en  meme  temps  un  atome  d'hydrogene;  et  (M)A 
represente  un  groupe  methacryloyle  ou  un  groupe  acryloyle;  ou  en  variante,  le  monomere  de 
reticulation  (B)  est  un  monomere  represente  par  une  formule  generale: 

10 
(M)AO  -  (CH2CH20)n  -  (M)A  (3) 

dans  lequel  n  represente  soit  1  ou  2  et  (M)A  represente  un  groupe  methacryloyle  ou  un  groupe 
acryloyle. 

15 
9.  Procede  selon  I'une  quelconque  des  revendications  precedentes,  caracterise  en  ce  que  le  monomere 

est  le  dimethacrylate  de  2,2-dimethylol  propane. 

10.  Procede  selon  I'une  quelconque  des  revendications  precedentes,  caracterise  en  ce  que  la  polymerisa- 
20  tion  est  realisee  en  la  presence  a  la  fois  d'un  initiateur  de  polymerisation  et  d'un  agent  de  regulation. 

11.  Procede  selon  la  revendication  10,  caracterise  en  ce  que  la  proportion  d'agent  de  regulation  a  ajouter 
est  dans  la  gamme  de  0,001  a  0,5%  en  poids  par  rapport  a  la  quantite  totale  de  la  matiere  premiere  de 
resine  (A)  et  du  monomere  de  reticulation  (B),  et  est  de  preference  dans  la  gamme  de  0,001  a  0,2%  en 

25  poids  par  rapport  a  la  quantite  totale  de  la  matiere  premiere  de  resine  (A)  et  du  monomere  de 
reticulation  (B). 

12.  Procede  selon  la  revendication  11,  caracterise  en  ce  que  I'agent  de  regulation  est  le  1,4(8)-p- 
menthadiene,  le  2,6-dimethyl-2,4,6-octatriene,  le  1  ,4-p-menthadiene,  le  1  ,4-cyclohexadiene  ou  le  dimere 

30  de  la-methyl  styrene. 

13.  Procede  selon  I'une  quelconque  des  revendications  precedentes,  caracterise  en  ce  que  le  gel  de 
polymere  partiellement  reticule  est  malaxe  avant  d'etre  moule. 

35  14.  Materiau  de  moulage  a  base  de  resine  methacrylique  prepare  selon  un  procede  conforme  a  I'une 
quelconque  des  revendications  precedentes. 

15.  Procede  de  preparation  d'un  article  forme,  caracterise  par  un  materiau  de  moulage  selon  la  revendica- 
tion  14. 

40 
Patentanspruche 

1.  Verfahren  zum  Herstellen  einer  aus  einem  partiell  vernetzten  Polymergel  gebildeten  Methacrylharz- 
Formmasse,  umfassend 

45  partielles  Polymerisieren  einer  ein  Harz-Ausgangsmaterial  (A)  und  ein  vernetzendes  Monomeres  (B) 
enthaltenden  Mischung  in  Gegenwart  eines  Polymerisations-Initiators, 

wobei  das  Harz-Ausgangsmaterial  (A) 
aus  einem  oder  mehreren  monomeren  Ci  -CVAIkylmethacrylaten  und/oder 
einer  in  a,/3-Stellung  ethylenisch  ungesattigten  Monomermischung,  welche  bezogen  auf  die  Molmenge 

50  vorwiegend  aus  Ci  -CVAIkylmethacrylaten  gebildet  ist,  und/oder  einem  Sirup,  enthaltend  mindestens 
eines  dieser  Monomeren,  wobei  das  Ci  -CVAIkylmethacrylat  bezogen  auf  die  Molmenge  vorherrscht, 
sowie  mindestens  eines  von  deren  Polymeren, 

besteht, 
wobei  das  vernetzende  Monomere  (B)  in  4  bis  150  Gewichtsteilen,  bezogen  auf  100  Gewichtsteile  des 

55  Harz-Ausgangsmaterials  (A),  vorliegt, 
Ansteigenlassen  des  Polymergehalts  des  entstandenen  Polymergels  auf  4-62  Gewichts-%  uber  den 
Polymergehalt  der  Mischung  hinaus  und 
Vermeiden  eines  Anstiegs  des  gesamten  Polymergehalts  uber  eine  Obergrenze  von  62  Gewichts-% 

17 
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hinaus. 

Verfahren  nach  Anspruch  1,  dadurch  gekennzeichnet,  da/S  das  partiell  vernetzte  Polymergel  einen 
Polymergehalt  aufweist,  der  10  bis  62  Gewichts-%  hoher  als  der  Polymergehalt  der  Mischung  ist. 

Verfahren  nach  Anspruch  1  oder  2,  dadurch  gekennzeichnet,  da/S  der  Polymerisationsinitiator  einen  bei 
niedriger  Temperatur  aktiven  Polymerisationsinitiator  und  einen  bei  erhohten  Temperaturen  aktiven 
Polymerisationsinitiator  umfa/St. 

Verfahren  nach  Anspruch  3,  dadurch  gekennzeichnet,  da/S  der  bei  niedriger  Temperatur  aktive  Polyme- 
risationsinitiator  wahrend  der  Polymerisation  zersetzt  wird. 

Verfahren  nach  einem  der  vorstehenden  Anspruche,  dadurch  gekennzeichnet,  da/S  die  Polymerisation 
bei  einer  Temperatur  im  Bereich  von  10°  bis  80°C  durchgefuhrt  wird. 

Verfahren  nach  einem  der  vorstehenden  Anspruche,  dadurch  gekennzeichnet,  da/S  das  Alkylmethacrylat 
Methylmethacrylat  ist. 

Verfahren  nach  einem  der  vorstehenden  Anspruche,  dadurch  gekennzeichnet,  da/S  das  vernetzende 
Monomere  (B)  ein  Monomer  mit  mindestens  zwei  (Meth)Acryloylgruppen  in  seiner  Molekuleinheit  ist 
und  nicht  mehr  als  10  Atome  entlang  der  Hauptkette,  die  zwischen  zwei  beliebigen  der  (Meth)- 
Acryloylgruppen  angeordnet  ist,  aufweist. 

Verfahren  nach  einem  der  vorstehenden  Anspruche,  dadurch  gekennzeichnet, 
da/S  das  vernetzende  Monomere  (B)  ein  durch  die  allgemeine  Formel 

MA-  0  -  (CH2)„  -  0  -  MA  (1) 

dargestelltes  Monomeres  ist,  worin  n  eine  ganze  Zahl  mit  einem  Wert  von  3  bis  6  bedeutet  und  MA 
eine  Methacryloylgruppe  bedeutet,  oder 
da/S  das  Vernetzungsmittel  (B)  ein  durch  die  allgemeine  Formel 

j l   | 3  

(M)  A  -  0  -  CH  -  C  -  CH  -  0  (M)  A  (2)  

I 

R2 

dargestelltes  Monomeres  ist,  worin  Ri  H,  CH3,  C2H5  oder  CH2OH  bedeutet,  R2  H,  CH3  oder  CH2OH 
oder 

CH2OCOC=CH2 

bedeutet,  worin  R+  H  oder  CH3  bedeutet,  R3  H  oder  CH3  bedeutet,  Ri  ,  R2  und  R3  nicht  alle  gleichzeitig 
Wasserstoff  bedeuten  und  (M)A  eine  Methacryloylgruppe  oder  eine  Acryloylgruppe  bedeutet, 
oder  da/S  alternativ  das  vernetzende  Monomere  (B)  ein  durch  die  allgemeine  Formel 

(M)AO  -  (CH2CH20)n  -  (M)A  (3) 

dargestelltes  Monomeres  ist,  worin  n  entweder  1  oder  2  bedeutet  und  (M)A  eine  Methacryloylgruppe 
oder  Acryloylgruppe  bedeutet. 

18 
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i.  Verfahren  nach  einem  der  vorstehenden  Anspruche,  dadurch  gekennzeichnet,  da/S  das  Monomere  2,2- 
Dimethylolpropandimethacrylat  ist. 

0.  Verfahren  nach  einem  der  vorstehenden  Anspruche,  dadurch  gekennzeichnet,  da/S  die  Polymerisation  in 
Gegenwart  von  sowohl  einem  Polymerisationsinitiator  als  auch  einem  Regler  durchgefuhrt  wird. 

1.  Verfahren  nach  Anspruch  10,  dadurch  gekennzeichnet,  da/S  die  Menge  des  zuzusetzenden  Reglers  im 
Bereich  von  0,001  bis  0,5  Gewichts-%,  bezogen  auf  die  Gesamtmenge  des  Harz-Ausgangsmaterials  (A) 
und  des  vernetzenden  Monomeren  (B),  und  vorzugsweise  im  Bereich  von  0,001  bis  0,2  Gewichts-%, 
bezogen  auf  die  Gesamtmenge  des  Harz-Ausgangsmaterials  (A)  und  des  vernetzenden  Monomeren 
(B),  liegt. 

2.  Verfahren  nach  Anspruch  11,  dadurch  gekennzeichnet,  da/S  der  Regler  1  ,4(8)-p-Menthadien,  2,6- 
Dimethyl-2,4,6-octatrien,  1  ,4-p-Menthadien,  1  ,4-Cyclohexadien  oder  a-Methylstyrol-Dimeresist. 

3.  Verfahren  nach  einem  der  vorstehenden  Anspruche,  dadurch  gekennzeichnet,  da/S  das  teilweise 
vernetzte  Polymergel  vor  dem  Formen  geknetet  wird. 

4.  Methacrylharz-Formasse,  hergestellt  gema/S  einem  Verfahren  nach  einem  der  vorstehenden  Anspruche. 

5.  Verfahren  zum  Herstellen  eines  geformten  Gegenstands,  gekennzeichnet  durch  das  Formen  einer 
Masse  nach  Anspruch  14. 

19 
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