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Compos i t es  made  o f  vapo r -depos i t ed  th in  ca rbon  a lways  co inc jded  w i th  t he  onse t  o f  p l as t j c  de fo rma-  I
f i lm  and  app rop r i a te  subs t ra te  ma te r i a ' l  ( e .g . ,  me t -  t j on  i n  t he  subs t ra te .  I n  o the r  wo rds ,  t he  ca rbon  I
a l s )  a re  be ing  cons ide red  fo r  use  i n  p ros the t i c  de -  f j lm  f rac tu red  on l y  and  j f  t he  subs t ra te  has  p las t i c - l
v i ces  such  as  a r t i f i c i a ' l  hea r t  va ' l ve  hous ings ¡  d1 ]y  de fo rmed ,  and  no  ca rbon  f i lm  fa i l ed  f i r s t  i n  I
f r ac tu re  f i xa t i on  p la tes  and  den ta l  imp lan ts .  A  f a t i gue  be fo re  t he  subs t ra te  f a j l ed ;  j . e . ,  t he  ca rbo r !
few of  the most  important  propert ies requi red for  f i1ms,  l ike LTI  carbons,  are immune to dynamic fat i -  |
t hese  dev i ces  wou ld  be  tha t  t he  ca rbon  f i lms  a re  gue .  The  s t ra jns  a t  t he  e las t i c  l im i t  and  the  f rac t - l
s t ruc tu ra l l y  s im i l a r  t o  LT I  ca rbons*  wh i ch  a re  h igh -  u re  we re  measu red  i n  i ndependen t  l ens i l e  t es t i nq '  I
l y  b i ocompa i i b ' l e ,  adequa te l y  adhe re  t o  t he  subs t rá te ,  and  were  5 .5  x  l 0 -3  and  2 .5  x  l 0 -2 ,  r espec t i ve l y .  I
and  do  no t  unde rgo  dynamic  f a t j gue  fa i l u re .  The  I
s t rucu t re  o f  t he  vapo r -depos i t ed  ca rbon  f i lms  and  In  conc lus ion ,  t he  ca rbon  f i lm  i n  p ros theses  I
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f a t i gue  behav io r  o f  t h i n  ca rbon  f j lm  on  s ta in less  e las t i c  s t ra in  l im i t .  I f  exceeded ,  t he  p ros theses  I
s tee l  (Type  304 )  i s  d i scussed .  wou jd  become inse rv i ceab le ,  no t  because  o f  t he  ca rbon  I
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I
on tens i le  coupons cu t  f rom h igh ly  po l i shed s ta in -  a re  be ing  cont inued us ing  carbon f i lm/po lymer  I
less  s tee l  sheet  (0 .005- inch  th ick ) .  The compos i tes  compos i tes .  I
were  then un iax ja ' l1y  f lexed w i th  a  cyc l i c  ra te  o f  I
60  cpm and var ious  s t ra in  leve ' l s .  Dur ing  the  tes t ,  Th is  work  was suppor ted . in  par t  by  NHLI  I
carbon f i lm sur face  was per iod ica l ' l y  mon i to red  w i th  (S .D.  Bruck ,  Proqram Manaqer ) .  I
a  mic roscope and,  a t  the  end o f  each tes t ,  the  f ina l  I
sur face  topography  was examined jn  de ta i l  us ing  a  *  Commerc ia l l y  ava i la lbe  under  a  reg is te red  t rade I
scann jng  e lec t ron  mic roscope.  name o f  Pyro l i te t<  Carbons .  

I
The resu l ts  a re  sunmar ized in  F iq .  l .  The ca l -  References  
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s t ra in  versus  number  o f  cyc les  to  fa i lu re  ra ther  Th is  conference '  

I
than s t ress  versus  number  o f  cyc ies  to  fa j lu re .  

e )  N.  Aganva l ,  H .  Sh im,  A .  Haubo ld ,  , ,The Adhes ion  I
r t  was  found tha t  the  carbon f i lm in  compos i tes  ? [ ' I l i . ]3 i : | | .? too t t ted  

carbon F i lms" '  
I

wou ld  no t  fa i l  i f  f lexed be low the  e las t i c  s t ra in  I' l im i t  o f  the  subs t ra te .  Above th is  s t ra in  leve l ,  I
the composites had fracture in the carbon f i lm that __t I
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