
The  pu r i t y  and  s t r uc tu ra l  un i f o rm i t y  o f
spec ia l t y  g rade  g raph i t e  nus t  be  ve ry  h i gh ,  and
many  app l i ca t i ons  o f  t hese  h i gh  qua l i t y  ma te r i a l s
requ i r e  t ha t  each  i nd i v i dua l  p i ece  be  t es ted .
Pu r i t y  t es t s  can  be  made  f r om s ta t i s t i ca l  ap -
p roaches .  Howeve r ,  s t r uc tu ra l  un i f o rm i t y  qua l i t y
con t ro l  mus t  be  pe r f o rmed  on  each  end  use  p i ece ,
and  t hese  qua l i t y  con t ro l  t es t s  canno t  be  des -
t r uc t i ve  ones .  The re fo re  non -des t ruc t i ve  t es t
me thods  rmrs t  be  used ,  and  t hese  me thods  mus t  1 )
i den t i f y  any  s t r uc tu ra l  de fec t s  wh i ch  wou ld
adve rse l y  a f f ec t  pe r f o rmance  o f  t he  ma te r i a l  i n
a  pa r t i cu l a r  app l i ca t i on ,  and  2 )  pe rm i t  i nden t i -
f l - ca t i on  o f  t hese  de fec t s  a t  s i gn i f i can t
r e s o l u t i o n s .

X-ray imaging is  one technique of  quickly
f i nd i ng ,  c l ass i f y i ng  and  anaLyz ing  s t r uc tu ra l -
de fec t s  bo th  i n  g raph i t e  p recu rso rs  and  i n  f i na l
g raph l t e  p roduc t s .

The apparatus which was used in these studies
is a 250 KV X-Ray uni t  manufactured by Diano
Corporat íon.

Standard graphi te b locks made f rom coarse
grain and f ine grain graphi tes were used as
re fe rence  ma te r i a l s .  To  de te rm ine  t he  reso lu t i on
o f  t he  i ns t r umen t  on  t hese  ma te r i a l s ,  ho les  o f
va r i ous  s i zes  we re  d r i l l ed  i n t o  t hese  g raph i t e
blocks.  The blocks were then X-rayed, and
instrument set t ings were noted which al lowed the
reso lu t i on  o f  vo i d - t ype  de fec t s  i n  s i ze  r anges
se t  by  t he  s i zes  o f  t he  d r i L l ed  ho1es .  The  ho les
we re  t hen  f i l 1ed  w t t h  ung raph í t i zed  ca rbon  dus t ,
wi th ungraphi t ized carbon rods,  and wi th graphi te
rods which had been graphi t ized to d i f ferent
temperatures,  and the instrument set t ings for
reso lu t i on  o f  impu r i t y - t ype  de fec t s  i n  g raph i t es
we re  no ted .  Reso lu t i on  o f  de fec t s  i n  t hese
g raph l t e  s t r uc tu res  i s  r e l a ted  t o  g ra i n  s i ze  i n
t he  base  g raph i t e  ma te r f a l s .  The re fo re
photomicrographs of  the graphi te structures were
made, and graphi te part ic le s ize as measured
from these photomicrographs is  re lated to
reso lu t i ons  wh i ch  a re  poss ib l e  i n  coa rse  and  f i ne
grain graphi te.

A  non -des t ruc t i ve  t es t  me thod  such  as  X - ray
lmaging can be very useful  in determinlng the
uni formity of  a cabon or graphi te mater ia l  pr ior
to impregnat ing i t  wi th some non-carbonaceous
ma te r i a l ,  pa r t i cu l a r y  me ta l s .  S tanda rd  ca rbon
b locks  w i t h  va r i ous  s i ze  ho les  d r i l l ed  i n  t hem
were  used  t o  co r re l a te  i ns t r umen t  r eso lu t i on  s r i t h
vo id - t ype  d i scon t i nuous  a reas  i n  t hese  b l ocks ,
enab l i ng  t hese  d i scon t i nuous  a reas  t o  be  de tec ted
pr ior  to incorporat lon of  metals throughout the
b i t l e t .

I n  o rde r  t o  s t udy  t he  u t i l i t y  o f  X - ray
J.maging on graphi te/meta1- composi tes,  graphi te
blocks which had been impregnated rú i th metals
and  had  va r í ous  s i ze  ho les  d r i l l ed  i n  t he rn
we re  used .  Aga in ,  r eso lu t i on  1 im í t s  on  t hese
mater ia ls were found by not lng lnstrument set t ings
a t  wh i ch  t he  ho les ,  wh i ch  ¡ ¡ ou ld  co r respond  t o
un inp regna ted  o r  d i scon t i nuous  a reas ,  cou td  be
s e e n .
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