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Description 

The  present  invention  relates  to  a  vinylidene  fluoride  polymer  composition  which  can  provide  a 
molded  article  having  improved  surface  evenness  and  gloss,  without  sink  marks  and  warpage  on  the 

5  surface  thereof. 
A  vinylidene  fluoride  polymer  (resin)  has  excellent  resistance  to  chemicals,  resistance  to  oils, 

mechanical  strength  and  durability,  and  can  be  easily  processed  by  thermoforming.  As  a  result,  vinylidene 
fluoride  resin  has  been  conventionally  used  in  various  parts  for  chemical  industries,  such  as  valves,  joints 
or  pipes.  In  particular,  in  the  anticorrosion  field,  such  as  pump  housings,  gears  or  bearings,  high 

10  dimensional  accuracy  and  mechanical  strength  of  the  molded  articles  as  well  as  anticorrosion  properties 
are  essential.  For  those  uses,  a  method  has  been  employed  comprising  blending  carbon  fibers  or  graphite 
fibers  with  the  vinylidene  fluoride  resin. 

Such  a  method  is  effective  to  improve  the  mechanical  strength  of  the  molded  article,  but  sink  marks 
and  warpage  occur  in  the  molded  article  and  surface  roughness  and  deterioration  of  gloss  also  occur.  For  , 15  instance,  in  the  case  of  an  injection  molding,  the  orientation  distribution  of  the  carbon  or  graphite  fibers  r\ 
occurs  in  the  direction  of  resin  flow  and  due  to  such  orientation,  the  coefficient  of  mold  shrinkage  of  the  iJ 
molded  article  in  the  direction  of  resin  flow  differs  from  that  in  the  direction  vertical  to  the  resin  flow 
direction  so  that  warpage  occurs  on  the  surface  of  the  molded  article.  As  a  result,  fitting  together  in 
assembling  the  molded  article  and  other  parts  cannot  be  conducted  precisely.  Further,  fibrous  fillers  are 

20  present  in  the  vicinity  of  the  surface  of  the  molded  article  and  as  a  result,  sink  mark,  surface  roughness  and 
deterioration  of  gloss  occur. 

As  a  result  of  various  investigations  to  overcome  the  disadvantage  in  the  prior  art  without  affecting  the 
inherent  merits  of  the  vinylidene  fluoride  resin,  it  has  been  found  that  the  carbon  fiber  has  a  good  affinity 
for  a  specific  granular  graphite,  the  carbon  fiber  and  graphite  do  not  separate  even  under  melting  and 

25  flowing  of  the  composition  in  a  metallic  mold,  and  as  a  result,  a  molded  article  in  which  the  carbon  fiber 
and  granular  graphite  are  uniformly  dispersed  in  the  resin  can  be  obtained. 

The  present  invention  provides  a  vinylidene  fluoride  polymer  composition  comprising,  by  weight,  (a) 
30  to  92%  of  a  vinylidene  fluoride  polymer,  (b)  3  to  10%  of  carbon  fibers  and  (c)  5  to  60%  of  a  granular 
graphite, 30  wherein  the  vinylidene  fluoride  polymer  has  an  apparent  melt  viscosity  of  5,000  to  40,000  g/cm-sec, 
measured  at  a  temperature  of  230°C  and  a  shear  rate  of  100  sec"1,  and  is  a  homopolymer  of  vinylidene 
fluoride  or  a  copolymer  comprising  50  mol%  or  more  of  vinylidene  fluoride  and  a  monomer 
copolymerizable  therewith,  the  carbon  fibers  have  a  length  of  5  millilitres  or  more,  and  at  least  30%  by 
weight  of  the  graphite  has  the  particle  diameter  within  the  range  of  5  to  50  urn  (micrometer). 

35  The  composition  according  to  the  present  invention  is  effective  to  not  only  suppress  the  sink  mark  and 
warpage  on  the  surface  of  the  molded  article  and  improve  the  surface  evenness  and  gloss  thereof,  but  also 
increase  the  mechanical  strength  of  the  molded  article.  Further,  the  composition  can  maintain  the  melt 
flowability  (moldability).  Therefore,  the  composition  of  the  present  invention  can  be  suitably  used  in  the 
product  in  which  high  qualities  are  required. 

40  The  vinylidene  fluoride  polymer  which  can  be  used  in  the  present  invention  is  a  homopolymer  of 
vinylidene  fluoride  or  a  copolymer  of  50  mol%  or  more  of  vinylidene  fluoride  and  a  monomer 
copolymerizable  therewith  such  as  4-fluoroethylene,  6-fluoroethylene,  or  3-fluoropropylene. 

Of  those  resins,  resins  having  an  apparent  melt  viscosity  (measured  at  a  temperature  of  230°C  and  a 
shear  rate  of  100  sec"1)  of  5,000  to  40,000  g/nrvsec  are  preferred. 

45  A  composition  comprising  50%  by  weight  or  more  of  the  above-described  vinylidene  fluoride  polymer 
and  another  thermoplastic  polymer  (resin)  can  also  be  used  as  the  vinylidene  fluoride  polymer. 

The  vinylidene  fluoride  polymer  is  used  in  an  amount  of  30  to  92%  by  weight  based  on  the  weight  of  "> 
the  composition.   ̂

The  carbon  fiber  which  is  used  in  the  present  invention  can  be  the  commercially  available  carbon  s 50  fibers:  Carbon  fibers  having  a  length  of  5  mm  or  more  are  particularly  preferred  from  the  standpoints  of  the  * 
effect  of  the  present  invention  and  the  tensile  strength.  The  amount  of  the  carbon  fiber  is  from  3  to  10%  by 
weight,  preferably  from  5  to  10%  by  weight,  based  on  the  weight  of  the  composition. 

If  the  amount  of  the  carbon  fiber  is  less  than  3%  by  weight,  the  mechanical  strength  of  the  molded 
article  is  insufficient  and  if  the  amount  thereof  is  more  than  10%  by  weight,  it  is  difficult  to  suppress  the 

55  formation  of  warpage  on  the  surface  of  the  molded  article. 
The  graphite  which  is  used  in  the  present  invention  is  granular  graphite  wherein  30%  by  weight  and 

preferably  50%  by  weight  of  the  granular  graphite  has  the  particle  diameter  within  the  range  of  5  to  50  urn 
and  preferably  10  to  40  urn.  If  the  amount  of  the  graphite  having  the  particle  diameter  outside  the  above 
range  is  less  than  20%  by  weight,  the  effect  of  the  present  invention  cannot  be  exhibited  and  the  effect  of 

60  improving  the  modulus  of  elasticity  of  the  molded  article  is  poor. 
The  graphite  can  be  used  in  an  amount  of  5  to  60%  by  weight  and  preferably  10  to  30%  by  weight 

based  on  the  weight  of  the  composition. 
If  the  amount  of  the  graphite  is  less  than  5%  by  weight,  the  effects  of  improving  the  sink  mark  and 

warpage  are  poor  and  the  effect  of  improving  the  mechanical  strength  of  the  molded  article  is  also  poor.  If 
65  the  amount  thereof  is  more  than  60%  by  weight,  the  tensile  break  strength  of  the  molded  article 
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deteriorates  and  the  melt  flowability  of  the  composition  also  deteriorates,  to  cause  the  problem  of  "short 

The  composition  of  the  present  invention  can  be  obtained  by  mixing  or  kneading  the  above 

components  with  conventional  equipment,  such  as  an  extruder,  roll,  Banbury  mixer,  etc.  For  example,  the 
s  carbon  fiber  is  added  to  the  vinylidene  fluoride  polymer  together  with  the  granular  carbon  and  then  the 

mixture  is  stirred  to  uniformly  mix  it,  or  the  carbon  fiber  and  granular  graphite  are  added  to  the  solution  of 

suspension  of  the  vinylidene  fluoride  polymer  to  uniformly  disperse. 
The  present  invention  is  now  described  in  greater  detail  by  reference  to  the  following  non-limiting 

examples  and  comparative  examples. 
JO 

Examples  and  Comparative  Examples 
To  a  vinylidene  fluoride  homopolymer  having  an  apparent  viscosity  of  10,000  g/cm-sec  (poises) 

measured  under  the  conditions  of  temperature:  230°C  (450°F),  shear  rate:  100  sec"1  and  orifice  i  LVD:  15 

("KYNAR"  product  of  Pennwalt  Co.)  were  added  the  components  as  shown  in  the  Table  below.  The  resulting 
15  mixture  was  pelletized  using  an  extruder  and  then  subjected  to  injection  molding  to  prepare  a  test  piece. 

The  test  piece  of  each  example  was  one  where  the  carbon  fiber  and  the  graphite  were  uniformly  dispersed 
therein  without  separation  or  local  concentration. 

The  test  piece  was  evaluated  by  the  following  methods: 
(DMoldability:  JIS—  K7210 

20  (2)  Tensile  break  strength:  JIS—  K7113 
(3)  Bending  modulus  of  elasticity:  JIS—  K7203 
(4)  Gloss:  JIS—  Z8741 
(5)  Sink  mark:  Visually  evaluated 
(6)  Warpage:  Visually  evaluated 

25  (7)  Surface  roughness:  Visually  evaluated 
(8)  Coefficient  of  mold  shrinkage:  ASTM—  D955 
(9)  Anticorrosion:  A  test  piece  was  immersed  in  a  50  wt%  aqueous  sodium  hydroxide  solution  or  98 

wt%  concentrated  sulfuric  acid  at  60°C  for  1  month.  The  tensile  strength  of  the  test  piece  was  measured 
according  to  JIS—  K7113  and  the  surface  appearance  of  the  test  piece  was  visually  evaluated. 

30  The  results  obtained  are  shown  in  the  Table  below: 

35 
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The  results  shown  in  the  above  Table  clearly  shows  that  the  test  pieces  prepared  from  the  composition 
according  to  the  present  invention  show  good  evaluation  in  various  evaluation  items  as  compared  to  the 
test  pieces  obtained  from  the  composition  outside  the  present  invention. 

5  Claims 

1.  A  vinylidene  fluoride  polymer  composition  comprising,  by  weight,  (a)  50  to  92%  of  a  vinylidene 
fluoride  polymer,  (b)  3  to  10%  of  carbon  fibers  and  (c)  5  to  60%  of  a  granular  graphite, 

wherein  the  vinylidene  fluoride  polymer  has  an  apparent  melt  viscosity  of  5,000  to  40,000  g/cm-sec, 
10  measured  at  a  temperature  of  230°C  and  a  shear  rate  of  100  sec"1,  and  is  a  homopolymer  of  vinylidene 

fluoride  or  a  copolymer  comprising  50  mol%  or  more  of  vinylidene  fluoride  and  a  monomer 
copolymerizable  therewith,  the  carbon  fibers  have  a  length  of  5  millimetres  or  more,  and  at  least  30%  by 
weight  of  the  graphite  has  the  particle  diameter  within  the  range  of  5  to  50  urn  (micrometer). 

2.  A  composition  according  to  Claim  1,  wherein  the  amount  of  the  carbon  fibers  is  5  to  10%  by  weight. 
15  3.  A  composition  according  to  Claim  1  or  2,  wherein  the  amount  of  the  graphite  is  10  to  30%  by  weight. 

4.  A  composition  according  to  Claim  1,  2,  or  3,  wherein  30%  by  weight  or  more  of  the  graphite  has  a 
particle  diameter  within  the  range  of  10  to  40  urn. 

5.  A  composition  according  to  Claim  4,  wherein  50%  by  weight  or  more  of  the  graphite  has  a  particle 
diameter  within  the  range  of  5  to  50  urn. 

20  6.  A  composition  according  to  Claim  4  or  5,  wherein  50%  by  weight  or  more  of  the  graphite  has  a 
particle  diameter  within  the  range  of  10  to  40  urn. 

Patentanspriiche 
25 

1.  Vinylidenfluoridpolymerzusammensetzung,  umfassend  in  Gewicht,  (a)  30  bis  92%  eines  Vinyliden- 
fluoridpolymers,  (b)  3  bis  10%  Kohlenstoffasem  und  (c)  5  bis  60%  eines  kornigen  Graphits, 

worin  das  Vinylidenfluoridpolymer  eine  scheinbare  Schmelzviskositat  von  5000  bis  40000  g/cnrvs, 
gemessen  bei  einer  Temperatur  von  230°C  und  einer  Schergeschwindigkeit  von  100  s~1,  besitzt  und  ein 

30  Homopolymer  von  Vinylidenfluorid  oder  ein  Copolymer,  umfassend  50  Mol-%  oder  mehr  Vinylidenfluorid 
und  ein  damit  copolymerisierbares  Monomer,  ist,  wobei  die  Kohlenstoffasem  eine  Lange  von  5  mm  oder 
mehr  besitzen  und  wenigstens  30  Gew.-%  des  Graphite  einen  Teilchendruchmesser  innerhalb  des  Bereichs 
von  5  bis  50  urn  besitzt. 

2.  Zussamensetzung  nach  Anspruch  1,  worin  die  Menge  der  Kohlenstoffasem  5  bis  10  Gew.-%  betragt. 
35  3.  Zussamensetzung  nach  Anspruch  1  oder  2,  worin  die  Menge  des  Graphits  10  bis  30  Gew.-%  betragt. 

4.  Zussamensetzung  nach  einem  der  Anspruche  1,  2  oder  3,  worin  30  Gew.-%  oder  mehr  des  Graphits 
einen  Teilchendurchmesser  innerhalb  des  Bereichs  von  10  bis  40  urn  besitzt. 

5.  Zussamensetzung  nach  Anspruch  4,  worin  50  Gew.-%  oder  mehr  des  Graphits  einen  Teilchendurch- 
messer  innerhalb  des  Bereichs  von  5  bis  50  urn  besitzt. 

40  6.  Zussamensetzung  nach  Anspruch  4  oder  5,  worin  50  Gew.-%  oder  mehr  des  Graphits  einen 
Teilchendurchmesser  innerhalb  des  Bereichs  von  10  bis  40  urn  besitzt. 

Revendications 

45  1.  Une  composition  de  polymere  de  fluorure  de  vinylidene  comprenant,  en  poids,  (a)  30  a  92%  d'un 
polymere  de  fluorure  de  vinylidene,  (b)  3  a  10%  de  fibres  de  carbone  et  (c)  5  a  60%  d'un  graphite  granulaire, 
composition  selon  laquelle  le  polymere  de  fluorure  de  vinylidene  a  une  viscosite  apparente  a  I'etat  fondu 
de  5  000  a  40  000  g/cm.s,  mesure  a  une  temperature  de  230°C  et  a  un  taux  de  cisaillement  de  100  s~\  et  est 
un  homopolymere  de  fluorure  de  vinylidene  ou  un  copolymere  comprenant  50%  molaire  ou  plus  de 

50  flourure  de  vinylidene  et  un  monomere  copolymerisable  avec  ce  dernier,  les  fibres  de  carbone  ont  une 
longueur  de  5  mm  ou  plus  et  au  moins  30%  en  poids  du  graphite  presente  un  diametre  de  particule 
compris  dans  I'intervalle  de  5  a  50  urn. 

2.  Une  composition  selon  la  revendication  1,  selon  laquelle  la  quantite  de  fibres  de  carbone  est  de  5  a 
10%  en  poids. 

55  3.  Une  composition  selon  la  revendication  1  ou  2,  selon  laquelle  la  quantite  de  graphite  est  de  10  a  30% 
en  poids. 

4.  Une  composition  selon  la  revendication  1,  2  ou  3,  selon  laquelle  30%  en  poids  ou  plus  du  graphite 
presente  un  diametre  de  particule  conpris  dans  I'intervalle  de  10  a  40  um. 

5.  Une  composition  selon  la  revendication  4,  selon  laquelle  50%  en  poids  ou  plus  du  graphite  presente 
60  un  diametre  de  particule  compris  dans  I'intervalle  de  5  a  50  um. 

6.  Une  composition  selon  la  revendication  4  ou  5,  selon  laquelle  50%  en  poids  ou  plus  du  graphite 
presente  un  diametre  de  particule  compris  dans  I'intervalle  de  10  a  40  um. 

65 
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