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fnt roduct ion

fn recent  years,  f lex lb le graphi te
sheets made by compact ing exfo l ia ted or
expanded graphi te par t ic les has become
usefu l  for  a wide range of  appl icat ions
(1 ) .  The  ou ts tand ing  p rope r t i és  o f  f l ex ib le
g raph i t e .we re  recogn i zed  a t  a  ve ry  ea r l y
s tage  (2 ) .  Shee ts  o f  f l ex ib le  g ra ln i t e  

-

rav ing the same chemical  and tñermal
stabi l i ty  as other  graphi te grades are
yel l  su i ted to protect  other  mater ia ls
against ,  chemical  and thermal  corosion.
l he i r  f l ex ib i l i t y  enab le  t he i r  adap t i on
:o near ly  every contour  and thei r  low
:ermeabi l i_ ty  prov ides a good seal  agalnst
Í iu ids.  A valuable property  for  some
appl icat ions is  a lso the anisotropy of- - i e  shee t  (Tab le  f  ) .

l rermal  insulat ion

Flex ib le graphi te sheets are especj .a l lv
s ' ¡ i t ed  f o r  rad ia t i on  sh ie lds  (3 ,  4 ) .  t ne
:adlat ion shie lds shown in F ig.  1 are
e f f i c i en t  h igh  tempera tu re  i nsu la to rs .  I n
:cmpar ison wi th heat ing shie lds made f rom
rclybdenum graphi te sheets are cheaper,
easy to handle and i ts  bre ight  is  compara_
: : ve l y  l ow .  Fo r  t he  i nsu la t i on  o f  vesse l s
:arry i .ng a cyrogenic f lu id i t  is  advan-
:ageous to provide the graphite sheet
v i th  a th in,  h ighly  ref lect ive metal
:oat ing,  syc l l  as a lumlnum, gold,  s i lver
c r  c o p p e r  ( 3 ) .

Surpr ls ingly ,  f lex ib le graphi te sheets
ere-very sui table for  i radiat Íon shie ld ing
.gainst  cont inuous and pulsed laser  radla_-
t¿on.  Per forat l .ng a 0r1 mm th lck sheet
¡lth a continuous carbon dioxld laser takes
rSout 3 seconds for instance. Sheets of
2 rr thickness could not be perforated
rith the same laser equipment the porder
eutput of whlch was 100 lrf with a focal
point diameter of about 1 mm. Even a ruby
Laser furnishLng a pulsed energy of 40 klf
:auld not perforate sheets of 5 m¡n thick-
i ,ess.  Af ter  i r radiat ion only smal l  bubble
r:aped bulges were observed at the surface
ef  t t ¡e sheet  (5) .  Obviously  the inc ldent
r¡Ciation energy ls dlssipated r¿ithin the
i"-.eet, predominantly paral,lel to its
¡'¿rface whereby the density of the energy
accreases below the vaporizing energy of-
3¡rbon.

3.crical and metallurglcal applications

Electrostatic preclpl.tators used for
tic purtfLcatlon of gases contalnl.ng aclds,
r¡e often destroyed by corrosl,on espectaffy
tlrc precipttattng e1eétrodes. By ctiOatng 

'

!:c structural parts as well as the elec-
c¡odesr ány corrosi,on attack can be
¡rrrrcnted. Fig. 2 shows the cross section

FLEXIBLE GRAPHITE SHEET
(Sigr i  E lekt rographi t  GmbH,

o f  an  e lec t ros ta t i c  f i l t e r  con ta in ing
p rec ip i t a t i ng  e lec t rodes ,  wh i ch  a re  é lad
w i th  f l ex ib le  g raph i t e  shee ts  (6 ) .  t o  avo id
the corros ion of  the d ischarge wire i t  is
advantageous to nake the wires from carbon
o r  g raph i t e  t h reads  (7 ) .  These  e lec t ro -
stat ic  precJ.p i tators are used in p lants
for  the combust ion of  garbage and in
alumlnum foundr ies in  which the metal  is
ref j -ned using chlor ine.

fn foundr ies f lex ib le graphi te sheets
a re  a l so  used  i . ns tead  o f  b l ack  washes  (g )
and as l iners for  both pressing and cast ing
mou lds  (9 ) .  The  shee ts  a re  ha rá1y  we t ted
and therefore metal  adherence doés not  occur .
Fo r  ho t  p ress ing ,  f l ex ib le  g raph i t e  shee ts
can be used s imul taneously as heat ing
elements and as l iners.  AL h igh tempéra_
tures,  normal  cements are not  su i teá for
bonding the sheets to the mould and a lso
carboni-zeable b inders are not  a lwavs
ef fect ive.  In  another  method the sñeet  is
welded wi th the a id of  s ta in less steel
w e l d i n g  r o d s  ( F i g .  3 )  ( 1 0 ) .  T h e  m o s t
sui table method has to be establ ished for
each indiv idual  case,  however.

Conclus jon

Flex ib le graphi te sheets are a valuable
mater ia l  in  the chemical  and metaLlurg ical
f ie ld and for  thermal  insulat ion.
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R a d i a t i o n  s h i e l d s

_F iS .  2 E lec t ros ta t i c  p rec ip i t a to r  ;
1  -  p rec ip i t a t i ng  e lec t rodes ,
2  -  d i scha rge  w i res

F l e x i b l e  g r a p h i t e  l i n e r  w i t h
w e l d i n g  s e a m ;
1  -  s t e e l  t u b e ,
2  -  f l e x i b l e  g r a p h i t e  s h e e t
3  -  w e l d i n g  s e a m
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