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In t roduc t ion

There  are  a  number  o f  d i f fe ren t  raw mater i -
a ls  and methods  used in  the  manufac ture  o f
carbon mater ia ls  (carbon and graph i te  p rod-
u c t s )  t o  a c h i - e v e  d e s i r e d  c h a r a c t e r i s t i c s .
For  most  carbon mater ia ls ,  however ,  the
proper t ies  a re  de termined by  two fac to rs ,
the  raw mater ia ls  used and the  manufac tur -
ing  techn iques  app l ied .  Up to  th is  t ime
cons iderab le  research  concern ing  re la t ion
between the  proper t ies  and the  sa ld  fac to rs
has  been made by  many researchers  enab l ing
us  to  s ta te  tha t  p roper t ies  o f  a  carbon
mater ia l  can  be  cont ro l led  bv  care fu l
se lec t ion  o f  ra \ , r  mater ia l -s  and es tab l i sh-
m e n t  o f  a  s u i t a b l e  m a n u f a c t u r i n g  p r o c e s s .

CERAPHITE,  the  sub jec t  o f  our  p resenta t ion ,
is  a  new type carbon mater ia l  possess inq
the  charac ter is t i -cs  conrmon to  g lassv  carbon
m a t e r i a l s ,  s u c h  a s  e x c e l l e n t  h a r d n e i s ,  h i g h
s t rength  and h igh  gor ros ion  res is tance,
e t c . ,  a s  d e s c r i b e d  b e 1 o w ,  a n d  i t  o r i g i n a t e d
from a new conception using a ne\^/ manufac-
tu r ing  process .  CERAPHITE has  been deve l -
oped using as i ts ra\^¡ material the carbon
made and supp l ied  by  Kureha Chemica l  Indus-
t r y  C o . ,  L t d . ,  a n d  i s  r e a d y  t o  b e  o f f e r e d
to  the  marke t .

Manufac tur ing  process

Most  carbon mater ia ls  a re  made f rom mix-
tu res  o f  carbon f i l l e r  and b inder  p i tch .
The behaviors of these two i-n the bakinc¡
process  are  qu i te  d i f fe ren t  f rom each oÉher
and hence d i f f i cu l t ies  a r ise .  In  the  bak inq
of a body shaped from the mixture, the
b inder  p i tch  wh ich  is  a  g reen mater ia l
so f tens ,  me l ts ,  emi ts  gas ,  foams and con-
t rac ts  wh i le  the  carbon f i l l e r  wh ich  is
no t  a  g reen mater ia l  does  no t  ac t  in  the
same ways ,  bu t  expands.  As  a  resu lL  o f  th is
d i f fe rence in  the i r  behav io rs  when heated ,
the  s t ruc tu re  o f  p rocessed mater ia ls  usua l -
ly becomes porous and is weak. This makes
i t  d i f f i cu l t  to  p roduce a  s t rong and dense
carbon mater ia l .

To  cope w i th  th is  d i f f i cu l ty r  r ^ /€  t r ied  to
develop a homoqeneous ra\^¡ materiaL l)  el im-
ina t ing  b inder  p i tch .  The raw mater ia l
for CERAPHITE \. tas prepared from petroleum
pitch through thermal and chemical treat-
ments .  I t  was .  then c rushed,  p ressure-molded
and the shaped bodies \dere baked in a
fu rnace.  In  the  bak ing ,  the  carbon does  no t
mel t  bu t  i t s  par t i c les  cohere  together .  In
this heat treatment, the thermal and atmos-
pheric condit ions are made uniform for
every  par t  o f  the  shaped body .  A lso  ad jus t -
ments are made both in the preparation of
the raw material of CERAPHITE and in the

manufac tur ing  process  to  make the  cohes ion
o f  p a r t i c l e s  t i g h t ,  t o  e x p e l  p o r e s  f r o m
between the  par t i c les  and to  min imj -ze
pores  and c racks  wh ich  may have ex is ted
i n  t h e  p a r t i c l e s  t h e m s e l v e s .

In  the  case o f  p roduc ts  made o f  g lassy
c a r b o n  m a t e r i a l s ,  i t  i s  g e n e r a l l y  t h o u g h t
tha t  a  th ickness  more  than severa l  m i l1 i -
meters  i s  d i f f i cu l t  to  ach ieve  whereas
there  is  no  such res t r i c t ion  on  the  th ick -
ness  o f  p roduc ts  made w i th  CERAPHITE.
Larger  shapes can be  manufac tured ,  the
s i z e  o f  a  l a r g e  p j - e c e  p r e s e n t l y  b e i n g
180mm in  th ickness ,  250mm in  d iameter  and
1000mm in  length ,  and the  we igh t  o f  a
p iece  can reach 30kgs .  CERAPHITE coming
out  o f  a  bak ing  fu rnace is  in  the  shape o f
b l o c k s ,  c o l u m n s ,  c y l i n d e r s  o r  c r u c i b l e s
e t c . ,  w h i c h  c a n  b e  f u r t h e r  d i v e r s i f i e d
in to  des i red  shapes by  mach in ing .  To  da te
CERAPHITE has  been made in to  a  var ie ty  o f
shapes w i thout  caus ing  e i ther  a  no tab le
d i f fe rence in  the  homogene i ty  and the
other  p roper t ies ,  nor  w i th  inc reases  in
s ize  has  the  homogene i ty  and qua l i t y
d e t e r i o r a t e d ,  a l t h o u g h  d e t e r i o r a t Í o n
normal ly  tends  to  a r ise  as  a  p roduc t
i n c r e a s e s  i n  s i z e .

Proper t i -es  and Charac ter is t i cs

As shown in  Tab le  1 ,  CERAPHITE is  a  hard
and s t rong carbon mater ia l  w i th  a  low
open poros i ty  and a  h igh  e lec t r i c  res is -
t i v i t y .  CERAPHITE is  i so t rop ic  and the
r a t i o  o f  e l e c t r i c  r e s i s t i v i t i e s  i s  a s  l o w
a s  m a x .  I . 0 3 .

The graoh o f  X  ray  D i - f f rac t ion  Parameters
o f  CERAPHITE is  shown in  F ig .  l .  CERAPHITE
1s a  typ ica l  non- read i ly  g raph i t i zab le
carbon,  h igh  in  the  parameter  o f  co(002)
and Iow in  the  parameters  o f  Lc  (002)  and
L a ( 1 I 0 ) .  T h e  c h a n g e s  i n  i t s  x  r a y  p a r a -
meters  a re  no t  remarkab le  in  the  range o f
2 0 0 0 - 2 5 0 0 o C H T T ,  b u t  i n  t h e  a r e a  e x c e e d i n g
a b o u t  2 6 0 0 ' C H T T ,  c r y s t a l l i z a t i o n  b e c o m e s
apparent  and the  proper t ies  o f  CERAPHITE
change cor respond ing ly .

The mic roscop ic  sbruc ture  o f  CERAPHITE
shows the homogeneity of very f ine part i-
c les  w i th  ex t remely  t igh t  par t i c le - to -
par t i c le  cohes ion .  The pores  remain ing
between par t i c les  a re  very  sma11,  less
than lym,  and the  major  par t  o f  them are
c l o s e d  p o r e s ,  a s  s h o w n  i n  F i g .  2 .

CERAPHITE is  charac ter ized  by  i t s  h igh
res is t i v i t y  to  ac ids .  Very  l i t t le  cor ro -
s ion  takes  p lace  in  the  bo i l ing  ac ids  -
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n i t r i c  ac id ,  su l f u r i c  ac id  and  the i r  m ix -
. ture.  Also i t  res is ts  to mol ten metals
such as a luminum and s i l icon,  etc .

Appl icat ions

By v i r tue of  i ts  s t rength,  CERAPHITE is
excel lent  as a mater ia l  for  making hot
press molds for  manufacture of  ceramic
products.  When used as boats,  cruc ib les
and susceptors for  product ion of  semi-
conductor  mater ia ls ,  CERAPHITE suf fers
very l i t t le  f rom corros ion in  the chemical
etching.  Owing to i ts  wear res is tance,
CERAPHITE is  considered as a mater ia l  for
bear ings and vanes in machinery and a lso
for  b ioengineer ing use.

Table 1.  Typical  propert ies of  CERAPHITE
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