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Inter Office Communication

S c ie n t i f ic  R e s e a r c h  Staff 
O c to b e r  20 , 1971

To: M r .  J .  U . D a m ia n

c c :

S u b je c t:

E .  E ic h e n  
S .  G r a t c h  
M . H u m e n ik ,  J r .  
D .  A .  J e n s e n

E .  D .  M a r a n d e  
J .  E .  M a y e r ,  J r .  
J .  V . P e t r o c e l l i

P r e l im in a r y  E s t im a t e  o f  A ir b o r n e  A s b e s t o s  E m is s io n s  
f r o m  B r a k e  L in in g s 009778

S o m e e x p e r i m e n t s  h a v e  b e e n  p e r f o r m e d  w i th  th e  o b je c t iv e  of a s s e s s i n g  
th e  q u a n t i t y  of a s b e s t o s  f i b e r  e m i t t e d  to th e  a t m o s p h e r e  d u r in g  a u to m o b i le  b r a k in g .
A p r o d u c t i o n  P in to  d i s c  b r a k e  a s s e m b l y  w a s  u s e d  in  th e  s tu d y .  S a m p le s  of th e  

n iu g  w e a r  d u s t  w e r e  o b ta in e d  d u r in g  th e  l in in g  b u r n i s h  ( b r e a k - i n ) ,  d u r in g  ty p i c a l  
.¿ sage  c o n d i t i o n s  (40 m p h  s to p s  a t  1 / 4  G d e c e l e r a t i o n  an d  3 5 0 ° F  r o t o r  t e m p e r a t u r e ) ,  
and d u r i n g  a b n o r m a l ly  s e v e r e  u s a g e  c o n d i t io n s  ( ~  800 F  r o t o r  t e m p e r a t u r e ) . O n ly  
s a m p l e s  f r o m  the  t y p i c a l  u s a g e  t e s t  h a v e  b ee n  e x a m in e d  to  d a t e .  D u r in g  th e s e  t e s t s ,  
th e  a i r  flow  o v e r  th e  b r a k e ,  w h e e l  and  t i r e  a s s e m b l y  w a s  c a r e f u l ly  m a t c h e d  to  
v e h i c l e  u s e  c o n d i t i o n s .  F o r  the  t y p ic a l  u s a g e  t e s t ,  a l l  of the  a i r  flow f r o m  the b r a k e  
w a s  e x h a u s t e d  th ro u g h  a  s a m p l i n g  g r id  n e tw o r k  w h e r e  m u l t i p l e - s t o p  s a m p l e s  w e r e  
t a k e n  i s o k i n c t i c a l l y  a t  e a c h  g r i d  c e n t e r  u s in g  a  0 .4 5  m i c r o n  M i l l ip o re  f i l t e r .  A  
m a t c h i n g  f i l t e r  w a s  u s e d  to  s a m p le  th e  a i r  su p p l ie d  to  th e  b r a k e .  T he q u a n t i ty  of 
a s b e s t o ^  f i b e r  c o l l e c t e d  on th e  f i l t e r s  i s  in  the  p r o c e s s  of b e in g  d e t e r m in e d  by e l e c ­
t r o n  m i c r o s c o p e  e x a m i n a t i o n ,  u s in g  a  f i b e r  co u n tin g  te c h n iq u e  d e v e lo p e d  in  th e  l a b o ­
r a t o r y  of D r .  I .  J .  S e l ik o f f ,  e t  a l .  . a t  th e  M t .  S in a i  S ch o o l  of M e d ic in e  lr. New Y o rk .  
T h i s  p r o c e d u r e  w a s  d e v e lo p e d  s p e c i f i c a l l y  f o r  th e  d e t e r m i n a t i o n  of a s b e s to s  c o n te n t  
f r o m  a t m o s p h e r i c  s a m p l e s .

T h e  f i l t e r  e x a m in a t io n  e x p e r i m e n t s  a r e  n o t  y e t  c o m p le t e d .  F u r t h e r  
r e p l i c a t i o n  of th e  f i b e r  c o u n t  r e m a i n s  to  be done on th e  t y p ic a l  u s a g e  f i l t e r s  to  o b ­
t a i n  th e  p r e c i s i o n  c: m e a s u r e m e n t  d e s i r e d .  A p p r o p r i a t e  q u a n t i t a t iv e  r e f e r e n c e  
s a m p l e s  h a v e  n o t  y e t  b e e n  p r e p a r e d  an d  co u n ted  - -  t h u s .  Ol . . .  a., e s t i m a t e o
a c tu a l  a s b e s t o s  f i b e r  c o u n t  r e q u i r e d  a r e l i a n c e  on  M t .  S n .a i  l ^ c : . r a t o r y  e x p e r i e n c e  
to  e s t i m a t e  a s b e s t o s  l o s s e s  f r o m  th e  s a m p l e s  d u r in g  s a m p le  p r e p a r a t i o n .  N e v e r t n e -  
l e s s ,  a  p r e l i m i n a r y  e s t i m a t e  m a y  b e  m a d e  of th e  a m o u n t  of a s b e s t o s  f i b e r  c o l l e c te d  
b a s e d  o n  f i b e r  c o u n t s  m a d e  to  d a t e .  E x a m in a t io n  of t h e s e  m e a s u r e m e n t s  i n d i c a t e s  
.¿hat a s b e s t o s  f i b e r  p r o b a b ly  c o m p r i s e s  l e s s  than  O.Q2% of th e  a i r b o r n e  w e a r  d u s t  and 
"m a y  b e  a s  low  a s  0 .0047?  f o r  t y p i c a l  b r a k e  u s a g e . E x p r e s s e d  in  t e r m s  of th e  am o u n t  
of b r a k e  l i n in g  w o r n  a w a y ,  i t  a p p e a r s  th a t  l e s s  th a n  0 .017? ,  a n d  p e r h a p s  a s  l i t t l e  as
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0 .0 0 2 %  of th e  w o r n  l in in g  b e c o m e s  a i r b o r n e  a s b e s t o s  f i b e r s .

T h e  r a n g e  of e s t i m a t e s  r e s u l t s  f r o m  th e  i n h e r e n t  d i f f ic u l ty  of a c c u r a te ly  
m e a s u r i n g  s m a l l  q u a n t i t i e s  of s u c h  f in e  f i b e r s  (300 A  d i a m e t e r )  and  f r o m  the  r e l a ­
t i v e  s i m i l a r i t y  o f  a s b e s t o s  co u n t  f r o m  th e  b a c k g ro u n d -a n d  t e s t  f i l t e r  s a m p l e s .  F o r  
e x a m p l e ,  th e  t e s t  f i l t e r  f r o m  th e  t y p i c a l  u s a g e  t e s t  c o l l e c t e d  a p p r o x im a te ly  1 4 .5  x

-9 ■ . •10 g r a m s  of a s b e s t o s  f i b e r  p e r  c u b ic  m e t e r  of a i r  s a m o l e d  dow nw ind  of the  b r a k e ,
-9

w h i l e  t h e  c o r r e s p o n d i n g  b a c k g r o u n d  f i l t e r  c o l l e c t e d  a b o u t  1 3 .5  x  10 g r a m s  p e r  
c u b ic  m e t e r  of a i r  s u p p l i e d  to  th e  b r a k e .  O u r  r e c o r d s  r e v e a l  t h a t  a s b e s to s  i n s u l a - ,  
t i o n  h a d  b e e n  u s e d  on a s t e a m  p ipe  in  th e  d y n a m o m e t e r  a r e a  ab o u t  a  w e ek  p r i o r  to  
o u r  t e s t s  and  that ,  o t h e r  a s b e s t o s  i n s u l a t io n  w a s  i n s t a l l e d  e l s e w h e r e  in  the  b u ild in g  
a t  t h e  s a m e  t i m e .  T h i s  m a y  a c c o u n t  f o r  the r e l a t i v e l y  h ig h  b a c k g ro u n d  l e v e l  of a s ­
b e s t o s ,  w h ic h  i s  a t  th e  u p p e r  end of the  r a n g e  m e a s u r e d  by the  M t.  S ina i l a b o r a to r y

-9 .
i n  t h e  a m b i e n t  a i r  of th e  D e t r o i t  a r e a  (0 .5  to  1 3 .4  x  10 g r a m s  p e r  cu b ic  m e t e r ) .  
T h e  r e p o r t  of t h e i r  f in d in g s  h a s  no t y e t  b e e n  p u b l i s h e d .

In  c o n c lu s io n ,  a l th o u g h  only p r e l i m i n a r y  r e s u l t s  a r e  a v a i l a b le  a t  th is  
7 t i m e  , th e  c o n c e n t r a t i o n  of a s b e s t o s  in  the  e f f lu e n t  a i r  f r o m  a  P in to  d i s c  b r a k e  

u n d e r g o in g  t y p i c a l  b r a k e  u s a g e  a p p e a r s  to  be l e s s  t h a n  0 .0 1 %  of th e  b r a k e  l in in g  
w o r n  a w a y .  T h e  l in in g  w a s  found to c o n ta in  ab o u t  42% a s b e s t o s ,  h e n c e  the a i r ­
b o r n e  a s b e s t o s  c o l l e c t e d  w a s  l e s s  th an  0 .0 3 %  of th e  o r ig in a l  a s b e s to s  c e n te r . . .

O u r  l a b o r a t o r y  s tu d i e s  h av e  show n t h a t  a l l  v i s ib le  a s b e s to s  f i b e r s  a t  
a n  a c t i v e  ru b b in g  i n t e r f a c e  a r e  h e a te d  to  i n c a n d e s c e n c e  a t  t y p i c a l  b ra k in g  v e l o c i t i e s .  
T h e  g lo w  t e m p e r a t u r e  ( a p p r o x im a te ly  1 4 5 0 °F )  i s  m o r e  t h a n  s u f f i c ie n t  to  d e c o m p o s e  
th e  a s b e s t o s  to  a  n o n f ib r o u s  f o r m .  T h i s  p r o b a b ly  e x p la in s  the  e x t r e m e l y  low am o u n t  
of  f i b r o u s  a s b e s t o s  e m i t t e d  f r o m  th e  b r a k e .

T h e  a m o u n t  of f i b r o u s  a s b e s t o s  r e m a i n i n g  w i th in  the co n f in e s  of th e  
b r a k e  and  w h e e l  a s s e m b l y  w a s  not d e t e r m i n e d  in  t h i s  e x p e r i m e n t .

R oy  L .  G e a l e r
C h e m ic a l  E n g in e e r in g  D e p a r tm e n t

A .  E  A  r iser  so::
M e c h a n ic a l  R e s e a r c h  D e p a r tm e n t

• R L G : m s  ■'
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