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•̂ ‘he w earing dawn of d ra k e  l i n i n g  on v e h ic le s  can  r e s u l t  in  th e  em ission  

o f  w ear d u s t in t o  th e  atm osphere . About 100 g o f  c h r y s o t i le  a sb e s to s  p e r  y e a r  a re  

v c rn  from th e  l in in g s  o f  th e  av erage  c a r .  T his amounts t o  about 11 ,000  to n s  p e r  

y e a r  in  th e  U n ited  S ta te s ,  c o n c e n tra te d  in  re g io n s  o f h ig h  v e h ic le  p o p u la tio n  

d e n s ity .  The t o t a l  q u a n t i ty  o f w ear d e b r is ,  in c lu d in g  th e  o th e r  c o n s t i tu e n ts  

b e s id e s  a s b e s to s ,  may amount to  1 l / 2  to  1 2 /3  tim e s  t h i s  amount. T h is  q u a n t i ty  

i s  sm all r e l a t i v e  to  o th e r  p a r t i c u l a t e  em issio n s  a t t r i b u t a b l e  to  v e h ic le s :  

exhaust p a r t i c u la te s  (400 ,000  to n  p e r  y e a r)  and t i r e - t r e a d  w ear (700,000 to n s  p e r  

y e a r  y. However, s ince  a s b e s to s  f i b e r  has been  im p lic a te d  a s  a ca rc in o g en , th e  

p o te n t ia l  h aza rd  from b ra k e  l i n in g  w ear d e b r is  co u ld  be d is p ro p o r t io n a te  t o  i t s  

q u a n t i ty .  There a re  many q u e s tio n s  re g a rd in g  th e  d i s p o s i t io n ,  p ro p e r t ie s ,  and 

p h y s io lo g ic a l e f i e c t s  o f  b rake l i n i n g  wear d e b r is  about w hich ve have l i t t l e  i n f o r ­

m ation . Some o f  th e se  a r e a s  where knowledge i s  la c k in g  a re  l i s t e d  below . The 

c/o-ect o f  th e  program o u tl in e d  h e r e in  i s  t o  answ er some o f  th e s e  q u e s tio n s  in  o rd e r  

t o  form a r a t i o n a l  b a s is  f o r  ju d g in g  th e  e x te n t  t o  which b ra k e  l in in g  w ear 

p ro n u c ts  m ight be co n s id e re d  a community h e a l th  h a z a rd .

In fo rm atio n  Which i s  Lacking

1 • Some o f th e  wear p ro d u c ts  from  b rak e  l in in g  accum ula tes  on wheel 

p a r t s  and, in  th e  case o f  drum b ra k e s ,  some i s  r e ta in e d  w ith in  the  drum. The 

f r a c t io n  which i s  em itte d  t o  the  atm osphere i s  n o t known.

• 2 . Some o f th e  em itted  w ear p ro d u c ts  w i l l  s e t t l e  q u ick ly  and some may

rem ain a i ro o rn e .  The n e t t l i n g  c h a r a c t e r i s t i c s  and p a r t i c l e  s iz e  d i s t r i b u t io n  o f 

e m ittea  w ear p ro d u c ts  i s  n o t known.

_ ) •  une f ib ro u s  a sb e s to s  p a r t ic j .e s  in  w ear d u st co u ld  be p a r t i c u l a r l y

8003 0227



O C.' - '  _  '•> ^_... L»*iCi vs'C'w OxlsIT Cm S  U Zcu£o 13 x ic rc u s  aso esu cs  (ir.e reT.air.ifer 

h av in g  beer. decomposed to  n o r.-f ib ro u s  d u s t)  th e r e  i s  some c o n tro v e rsy  on t h i s  m i n t . 

F u rth erm o re , th e  number of f i b e r s ,  r a t h e r  th a n  th e  -weight, may be none s i g n i f i c a n t .  

The number o f f i b e r s  per u n i t  w eight o f  wear p ro d u c ts  and t h e i r  s ize  d i s t r i b u t i o n  

a re  n o t know.

4 . The o rgan ic  in g re d ie n t  in  b rake  l i n in g  could , upon p y ro ly s is  a t  th e  

f r i c t i o n  in t e r f a c e ,  produce c a rc in o g e n ic  compounds. I t  i s  n o t known w h eth er such 

compounds a r e  p re s e n t  in  w ear d e b r is ,  and i f  so , i f  th e y  would promote a c a rc in o g e n ic  

r e a c t io n  in  th e  lu n g s .

5- The long  te rm  p h y s io lo g ic a l  e f f e c t  o f  decomposed a sb e s to s  d u s t i s  

n o t known. The o n ly  b io lo g ic a l  study  o f  t h i s  m a te r ia l  found in  th e  l i t e r a t u r e  

in d ic a te s  t h a t  c a lc in e d  a s b e s to s  has produced a c u te  to x ic  e f f e c t s  when in je c te d  in  

m assive doses in to  an im als . The amount o f decomposed a s b e s to s  which co u ld  be d i s ­

t r i b u te d  to  th e  atm osphere from  brake l in in g ,w e a r  i s  u n lik e ly  t o  be g r e a t  enough 

to  cause any such acu te  e f f e c t  in  th e  p o p u la tio n . No in fo rm a tio n  has b een  found 

r e l a t i n g  to  i t s . l o n g  term  c a rc in o g e n ic  p o te n t i a l .

E xperim en ta l Program

Brake l i n i n g  w ear d e b r is  w i l l  be c o l le c te d  d u rin g  c o n t ro l le d  s to p s  on 

a b ra k e  dynamometer. The t e s t  cycle  w i l l  be s e le c te d  t o  co rresp o n d  to  m oderate 

b ra k in g  c o n d i t io n s ,  say a d e c e le r a t io n  r a te  o f  8 to  10 f t / s e c 2 from  40 o r  50 m i/h r .  

Experim ents w i l l  be  done w ith  b o th  d i s c  b rak es  and drum b rakes  w ith  th e  wheel in  

p la c e  and w ith  r e a l i s t i c  a i r  flow  o v er th e  b ra k e .  T h is  t e s t  may he combined w ith  

o th e r  dynamometer t e s t s  o f b ra k e  l i n i n g  perfo rm ance. M easurements w i l l  be  made o f 

b ra k e  l i n in g  w eigh t lo s s  due t o  w ear, and th e  fo llo w in g  samples w i l l  be c o l le c te d  

d u r in g  m u ltip le  dynamometer s to p s :

1 . Tonal wear d e b r is  c o l le c te d  on th e  w heel and in  th e  drum w i l l  be 

measured f o r  a d e te rm in a tio n  o f  th e  f r a c t i o n  e m itte d  t o  th e  a i r .
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per day o f  x e sx irg .

heexs o f p a p e r t o  g e t some 

.ic k iy . The q u a n ti ty  o f 

,11, and p e rh ap s  n o t 

d u s t w i l l  be  g en e ra ted

S&moles o f a irb o rn e  dusx w i l l  be c o lle c x e d  on a 0 .2  m icron membrane

f i l t e r  a t  xhe perim exer o f th e  f i e l d  o v er which s e t t l e d  samples a r e  o b ta in e d . The 

a i r  sam oles w i l l  be lo c a te d  ax a p o s i t io n  in d ic a te d  by a l i g h t  beam to  have a 

h ig h  co n ce n x ra tio n  o f d u s t and a t  a d is ta n c e  from  th e  b rak e  such t h a t  th e  a i r  v e lo c i ty  

has d im in ished  somewhat. P re lim in a ry  ex p erim en ts  w i l l  be n ece ssa ry  to  develop  

e f f e c t iv e  and m eaningfu] sam pling te c h n iq u e s  and xo determ ine how much sample 

can be c o l le c te d  p e r  s te p .  I t  i s  p o s s ib le  t h a t  s e v e ra l  days o f dynamometer

I n e s tin g  w i l l  be re q u ire d  xo c o l l e c t  s u f f i c i e n t  sam ple.

The sam ples c o lle c x e d  on th e  membrane f i l t e r  and th e  s e t t l e d  sam ples w i l l  

be examined by e le c t r o n  m icroscope to  d e te rm in e  th e  p a r t i c l e  s iz e  d i s t r i b u t i o n  

and th e  number o f  f ib e r s  p e r u n i t  w eight o f  each f r a c t i o n .

An a tte m p t w i l l  he made to  a n a ly z e  e x t r a c t s  o f  wear d u s t  f o r  c a rc in o g e n ic  

o rg an ic  compounds, such as  h e n z (a )p y re n e . The q u a n t i t i e s  o f sample a re  ex p e c te d  to  

be sm a ll,  so th a n  t h i s  m easurem ent may n o t  he p r a c t i c a l .  The m ost l i k e ly  sou rce  

o f sam ple f o r  t h i s  a n a ly s is  w i l l  p robab ly  be  th e  m a te r ia l  c o l le c te d  on th e  wheel 

p a r ts ,  s in c e  o n ly  a sm all f r a c t i o n  of th e  a i r - e m i t te d  d u s t  w i l l  be  c o l le c te d .

L iq u id - s o lid  o r  l iq u id - l i q u id  chrom atography w il l  be employed f o r  th e  a n a ly s i s .

To en su re  t h a t  th e  m easured f r a c t i o n  o f  worn l i n in g  w hich i s  e m itte d  

t o  th e  atm osphere i s  r e a l i s t i c ,  m easurem ents co u ld  be made of th e  amount o f  brake 

D ining w ear debris, accum ulated on th e  w heels  and in  xhe drams o f  v e h ic le s  b ro u g h t 

in  to  d e a le r s  f o r  t h e i r  f i r s t  b ra k e  r e l i n in g ,  and th e  amounxs c o l le c te d  compared

xo xDn-o amount o f  l in in g  worn away. T h is v.LH  be done only  i f  tn e  r e s u l t s  ox
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enough sam ple f o r  b io lo g ic a l  s tu d ie s .  The k in d  o f anim al t e s t  and ti le  la b o ra to ry  

t o  do i t  would be e s ta b l i s h e d  by c o n s u l ta t io n  w ith  an  e x p e r t in  th e  f i e l d ,  e . g . ,

x .  J .  S e l ik o f f  o f Mt. S in a i  h o s p i ta l  in  New Y ork.

The e x e c u tio n  o f  th e  p roposed  ex perim en ts  w i l l  r e q u ire  a c o o p e ra tiv e  

e f f o r t  among th e  Chemical E n g in ee rin g  D epartm ent; th e  M echanical R esearch  D epartm ent, 

f o r  th e  b ra k e  dynamometer s e t-u p  and  f o r  sam pling  a s s is ta n c e ;  th e  T ec h n ica l . 

S e rv ic e s  D epartm ent, f o r  p a r t i c l e  a n a ly s is  and  a n a ly s is  f o r  o rgan ic  c a rc in o g e n s ; 

and th e  C hem istry D epartm ent, f o r  a s s is ta n c e  i n  e s ta b l i s h in g  sam pling te c h n iq u e s .

I t  i s  ex p ec ted  th a t  no mere th a n  a b o u t 2 man-months o f  e f f o r t  w i l l  be re q u ire d  t o  

com plete th e  d e sc r io e d  sample c o l le c t io n  and p h y s ic a l  and chem ical a n a ly se s  o f

w ear d u s t .

Roy L. G ealer
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