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fdeal ly ,  composi te propert ies should
be predictable f rom a knowledge of  const i tu_
ent  propert ies and composi te geometr ica l
pa rame te rs .  I n  conven t i ona l  r es in  ma t r i x
composi tes,  some of  the more important  con_
st i tuent  propert ies can be d i rect ly  measured
on the const i tuents,  whi le  the remainder can
be der ived f rom composi te measurements.

Carbon, /carbon composi tes present  a
more complex case as the avai lable ev idence
indicates that  matr ix  and f iber  propert ies
undergo s igni f icant  mechanical  property
changes dur ing fabr icat ion.  Fur thermore,
the f iber  and matr ix  are in teract ing,  such
that  ident ica l  processing of  the con_
s t i t uen ts  w i l l  p roduce  d i f f e ren t  mechan i ca l
propert ies f rom those der ived f rom the
composi te.  The interact ion is  a maximum
for  h igh preferred or ientat ion const i tuents,
as a smal l  var iat ion in  preferred or ien_
tat ion wi l l  produce large property  change.
For h igh modulus f ibers and graphi t izable
ma t r i ces ,  cons t i t úen t  p rope r t i es  i n  t he
f inal  composi te cannot  be in ferred f rom
independent  const i tuent  tests,  but  usual lv
must  be der ived f rom preferred or ientat ions,
and microstructures,  as wel l  as composi te
tes t s .  Re la t i onsh ips  be tween  X - rav  D re -
fe r red  o r i en ta t i on  ánd  modu lus  ( r ,  2 t  o ,
coe f f i c i en t  o f  t he rma l  expans lon (3 )  have
been made,  but  are not  convenient  co use
for  carbon, /carbon composi tes.  Simí lar
re lat ionships should ex is t  for  opt ica l
preferred or ientat ion.  euant i ta t ive re-
f lected polar ized l ight  microscopy has been
used in the past  to  obta in a number which
descr ibes the average or ientat ion.  Whi le
accurate i f  on ly  a s ingle or ientat ion is
present  in  the f ie ld of  v iew,  i t  prov ides a
b iased  resu l t  i f  a  d i s t r i bu t i on  ex i s t s .
The problem can be solved by measur ing
l ight  in tensi ty  d is t r ibut ions.  Al though
theoret ica l  problems remain,  pre l iminary
studies indicate that  opt ica l  measurements
provide a method to quant i ta t ive ly  determine
preferred or ientat ion d is t r ibut ions which
can  be  re la ted  to  modu lus ,  and  coe f f i c i en t
of  thermal  expansion.
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