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;nt roduct ion

Highly porous carbon PrePared bY
:a rbon i z i ng  foams  o f  c ross - l i nked
:he rmose t t i ng  res in r  e .g .  Pheno l -
formaldehyd,  is  an exceLlent  thermal
l n s u l a t i n g  m a t e r i - a l  ( 1 '  2 ) .  S u i t a b l e  h i g h -
- -empera tu re  i nsu la t i ng  ma te r i a l s  can  a l so
:e  made  f rom ho l l ow  ca rbon  m ic rosphe res
¡h ich are produced f rom smal l  p i tch
d rop le t s  (3 ) .  A  no rma l l y  d i sadvan tageous
property  of  these h ighly  porous carbons
i s  t he i r  h i gh  ox ida t i on  ra te .

?o rous  ca rbon  fo r  cas t i nq  co res

Sand cores are used for  the manufacture
c f  cas t i ngs  con ta in i . ng  cav i t i es  and  Ín
spec ia l  cases r  co res  a re  made  o f  wa te r
so luab le  sa l t s  f o r  cav i t i es  wh i ch  a re  no t
eas i l y  access ib le .  Remova l  o f  t he  co re
na te r i a l  f r om the  f i n i shed  cas t i ng  i s
not  a lways easy and res idues of  th j -s
: ¡a te r i a l  may  cause  seve re  co r ros Íon  o r
even  ca tas t roph i c  wea r .  These  d i f f i cu l t i es
ray be avoided by us ing porous carbon
c a s t i n g  c o r e s  ( 4 ,  5 ) .  T h e  s p e c i f i c a t i o n
cf  a sui table porous carbon grade is
r resen ted  i n  Tab le  I .  Cas t i ng  co res  can
re  eas i l y  mach j -ned  by  saw ing r  cu t t i ng
c r  t u rn ing  i n  useab le  range  o f  t o l e rances .
Cwing to the low CTE of  porous carbon
the d imensional  changes dur ing pour ing
a re  i ns ign i f j - can t .  Usua l l y  t he  cas t i ng
core has to be f ixed wi- th in the mould
to  avo id  f l oa t i ng  i n  t he  mo l ten  me ta1 .
Cas t i ng  co res  used  to  f o rm  coo l i ng
channe l s  a re  shown  i n  F ig .  1  and  2 .  A f te r
sc l i d i f i ca t i - on  o f  t he  me ta l  t he  cas t i ng
co re  i s  i gn i - t ed  and  bu rn t  ou t "  The  bu rn ing
rate can be accelerated by b lowi-ng oxygen
cn to  t he  co re .  On l y  a  ve ry  sma l1  amoun t
c f  ash  pa r t i c l es  a re  re ta ined  wh ich  can
be removed by washing.

Carbon  fab r i - c  f o r  cas t i nq  co res

Instead f rom porous carbon the burnable
cas t i ng  co res  can  a l so  be  made  f rom ca rbon
f a b r i c  o r  f e l t  ( 6 ) .  I n  t h i s  c a s e  t h e
fabr ic  wouLd be wound on a mandrel  and
impregna ted  w i th  a  res in  t o  s t reng then  the
rnater ia l  and is  af terwards machined to
the  f i na l  shaPe .  Th i s  ma te r i a l  i s
espec ia l l y  su i t ab le  f o r  t o rus -  o r  t ube -
shaped  cas t i ng  co res .  As  the  bu rn ing  ra te
i s  no t  as  h igh  as  f o r  po rous  ca rbon  the
fab r i c  shou ld  be  impregna ted  w i th  su i t ab le
c a t a l y s t s r  e . 9 .  a l c a l i m e t a l  c o m p o u n d s  o r
l ead  ox ide .

Conc  l us ions

Cast ing cores made f rom porous carbon
and fabr j -c  are equal ly  su i ted for  the

FROM POROUS CARBON
(5 i9 r i  E lek t rog raPh i t  GmbH '

cast ing of  a lumj .nurnr  a luminum al loys and
o the r  non - fe r rous  me ta l s .  I n  con t ras t  t o
other  core mater iafs  the porous carbon
can be removed wi thout  any res idue f rom
cav i t i es  wh i ch  a re  no t  eas i l y  access ib le .

References

1 )  Nob rac  Ca rbon  L td . '  B r i t -  Pa t .  1  016  449
(  r v o o , ,

4 )  W i s c h n a c k ,  W . ,  A l u m J - n i u m  5 0 ,  2 2 9  ( L 9 7 4 )

5)  Alcan Alumj-n i -umwerk GmbH, Germ. Pat .
2  7 2 3  7 3 2  ( 7 9 7 2 )

6 )  S ig r i  E lek t rog raph i t  GmbH '  Germ.  O f fen -
l egungssch r i f t  2  4 t8  070  Í975 )

Tab le  I

Speci f icat ion of  a porous carbon grade

bu l k  dens i t y  kq lm3  60

po ros i t y  % 95

comp5ess i ve  s t reng th
N/ cm¿ 70

thermal  conduct iv i ty
W / m K  0  ' 0 5

2 )  H o c h e g g e r  G . '  O .  V o h l e r
c v A  s 1  ( 7 9 7 3 )

3 )  Ku reha  Kagaku  KogYo  K .K .
l egungssch r i f t  2  t 26  262

cr l  1/K - 106

a s h  c o n t e n t  %

E r i  a  1

a n d  H .  E r n s t t

,  Germ.  Of fen-
( 7 9 7 7 )

2 r 7

o r 2

D iese l  p i s ton  w i th  coo l i nq  channe l  t
and  to rus -shaPed  cas t i ng  co re ;
outer  d iameter  220 mm
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F i g . 2 C o o l e r  w i t h  m e a n d e r - s h a p e d  c o o l i n g
c h a n n e l
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