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Septem ber 2 0 , 1973
H r . Dann Lem erandF o rd  M a rk e tin g  C o r p o r a tio n  Rotunda S e r v ic e  R e s e a r c h  P . 0 .  Box 4577D e a rb o rn , M ic h ig a n  48121 , «D ear Dann: ' •E n c lo s e d  a r e  f i v e  c o p ie s  o f  my a n a ly s i s  o f  th e  b ra k e s  mechanism c le a n in g  i n v e s t i g a t i o n  f o r  your u se and. in fo r m a t io n . P le a s e  u n d er­s ta n d  t h a t  i n  no way do I  c la im  any e x p e r t is e  in  e i t h e r  brake s e r v i c e  o r i n  p a r ts  c le a n i n g .H ow ever, I  do f e e l  t h a t  the p re se n t- methods o f  a i r  b l a s t i n g  "d ry " b ra k e  system s and "w e t"  s o lv e n t  c le a n in g  o f  o i l y  mechanism s are both i n e f f i c i e n t  and p r e s u m p tiv e ly  h azard o u s to  p e r s o n n e l .I  do n o t s e e  a p r a c t i c a l  approach to  " d r y "  c le a n in g  w ith  a i r  and a c o l l e c t i o n  sy ste m  even  though i t  i s  p o s s i b l e .  The c o s t ,  m aintenance and d is p o s a l  a s p e c ts  p r e se n t  p r o h i b i t iv e  c o m p lic a t io n s  f o r  use by a u to m o tiv e  s e r v i c e  p e r so n n e l in  t y p i c a l  s e r v ic e  o p e r a t io n s .The p r e s e n t  "w e t"  wash-down o f  o i l y  m echanism s i s  a b e t t e r  approach , b u t  I  f e e l  t h a t  i t  can  be v a s t l y  im proved by r e l a t i v e l y  new e q u ip ­ment t h a t  w ould be e a s y  to  m a in t a in , w ith  s im p le  d is p o s a l  in  c a n s . The wet m ethod can be made v e r y  s a f e ,  s im p le , e f f i c i e n t  and a t  •­r e a s o n a b le  equipm ent c o s t .I f  I  can be o f  f u r t h e r  a s s is t a n c e  p le a s e  a d v is e .S i n c e r e l y ,  '
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■ ANALYSIS OF DUST .CONTROL • IN  SERVICING DRUM BRAKES
PROBLEM: The e s s e n t ia l ''p r o b le m  i s  th e  a ccu m u la tio n  o f  a s b e s to sf i b r e  d u s t  r e s u l t i n g  from  wear o f  the b ra k e  shoe f r i c t i o n  m a t e r i a l s .  T h is  a s b e s to s  d u s t  i s  m ixed w ith  ordinary- ro ad  d u s t ,  ir o n  d u s t  and th e  r e s id u e s  o f  the b in d e r  ( o fte n  ep oxy m a t e r i a l s )  used  in  the f r i c t i o n  m a t e r i a l .T h is  d u s t  c o v e rs  the b ra k e  s h o e s , c y l i n d e r ,  s p r in g s  and o th e r  b r a k e  m echanism s mounted on .the b a c k in g  p la t e  in a p p r e c ia b le  c o n c e n t r a t io n s  and i s  g e n e r a l ly  d r y , e x c e p t  ■ f o r  th o s e  ca se s  where le a k in g  c y lin d e r s  or a x le  s e a ls  c r e a t e  an o i l y  r e s i d u e . 'The r e s u l t a n t  problem  a r i s e s  from  the custom ary h a b i t  o f  th e  m ech an ics xn u s in g  com pressed a i r  to blow  down th e  b ra k e  a s s e m b ly , th u s c r e a t in g  f a i r l y  heavy accumu­l a t i o n s  o f  t h is  d u s t  in  th e  a i r  around the v e h ic l e  and th ro u g h o u t the s e r v i c e  s h o p .T h is  d u s t  has a r e l a t i v e l y  h ig h  t o x i c i t y ,  due to  th e  number o f  a s b e s to s  f i b r e s  t h a t  a re  l e f t  suspended in  _ th e  atm o sp h ere; w h ic h , i f  in h a -le d , can d e p le te  r e s p ir a t io n  c a p a b i l i t y  o f th e  human lu n g s . Under OSHA S ta n d a rd s  f o r  h a n d lin g  a s b e s to s  f i b r e s ,  th e  a llo w a b le  8 hour tim ea v e ra g e  e x p o su re  s h a l l  n o t  e x ce e d  f i v e  f i b r e s  lo n g e r  than 5 m icro m e te rs  p er c u b ic  c e n tim e te r  o f  a i r ,  and t h i s  w i l l  be  re d u ce d  to  two su ch  f i b r e s  by J u l y  1, 1976. The c e i l i n g  c o n ce n tra -tio n  f o r  exp o su re  s h a l l  n ot exce e d  10 f i b r e s  lo n g e r  than 5 m icrom eters p er c u b ic  c e n t im e te r  o f  a i r  a t  any t im e .SITUATION: S in c e  sam ple a n a ly s i s  o f  the d ry  d u s t  en co u n te red  in  a t y p i c a l  b rak e s e r v i c e  jo b  has shown a t  l e a s t  15% o f  the t o t a l  d u s t  volum e i s  composed- o f  a s b e s to s  f i b r e s ,  tne a i r  d u s t in g  o f  b ra k e  m echanism s can be c o n sid e re d  h a z ­ardou s under OSHA s t a n d a r d s .The common use o f  a i r  d u s t in g  guns h a s been found to be in  o p e r a tio n  a t  f u l l  l i n e  p r e s s u r e , u s u a l ly f r o r a  90 p s i  to  120 p s i .  U nder o th e r  OSHA s t a n d a r d s , t h is  i s  n o t p e r m is s ib le  and su ch  a i r  guns w i l l  h av e  to be r e p la c e d
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w ith  s u i t a b l e  ty p e s  w h ich  l i m i t  the o u tp u t to  35 p s i .In  p r a c t i c a l  a n a ly s i s  o f  a t y p i c a l  b rake s e r v ic e  jo b , i t  w a s-fo u n d  t h a t  the 35 p s i  " s a f e t y ”  a i r  gun d id  n ot e f f e c t i v e l y  remove more than a b o u t 50‘S to 50% o f the ,lo o s e  d r y  d u s t  in  the b r a k e  m echanism . T hus, the use o f  s a f e t y  r e g u la t e d  a i r  p r e ss u r e  i s  n o t p r a c t i c a l l y  a c c e p ta b le  to  a c c o m p lis h  the d u s t  rem oval assum ing t h a t  th e r'c o n t r o l  o f  the r é s u l t â t t  a i r  bourne d u s t  i s  p r a c t i c a l .  ' . *DRY DUST REMOVAL METHOD : T h is  m ethod in v o lv e s  the fo llo w in g  e le m e n ts :1 . A i r  rem o v al o f  d u s t  from  the m echanism . • ' ‘
2.  A i r  bourne d u s t  c o l l e c t i o n .  •' 3 . S e p a r a tio n  o f  d u s t  fro m  the a i r .
k . D i s p o s i t i o n  o f  s e p a r a te d  d u s t .5 .  C o n ta m in a tio n  c o n t r o l  o f  c o l l e c t o r  equipm ent.The ap p roach  e n v is io n s  a s e a le d  c o l l e c t o r  hood around ’■ th e  rim  o f  th e  b a c k in g  p l a t e ,  s a f e t y  lo ck ed  and s e a le d  to  p e rm it u se  o f  h ig h  p r e ss u r e  a i r  j e t s ,  con n ected  to  an a i r  mover and f i l t r a t i o n  system  w hich  can be s a f e l y  d is p o s e d  o f  when the f i l t e r i n g  c a p a c it y  i s  a t t a in e d .I t  sh o u ld  be n o te d  t h a t  su c h  a sy stem  would r e q u ir e  a • s a f e t y  i n t e r l o c k  on th e  h ig h  p r e s s u r e  a i r  gun to p re v e n t u se e x c e p t  in  p ro p e r  o p e r a t in g  p o s it io n  and s a fe  c o n d it io n . A d d i t i o n a l l y ,  i t  w ould be n e c e s s a r y  to  p ro v id e  means to . s e a l  the equ ip m en t b etw een  uses to p re v e n t co n ta m in a tio n  sp re a d  s in c e  th e  e n t i r e  system  w ould be co a te d  w ith  p o t e n t i a l l y  h a za rd o u s d u s t s  on i n t e r i o r  s u r fa c e s  o f  the c o l l e c t o r  and f i l t e r .  A f a i r l y  s u b s t a n t ia l  a i r  movement i s  r e q u ir e d  ( in  the o r d e r  o f  100 cfm  or more) to e f f e c t ­i v e l y  c o l l e c t  a l l  d u s t  g e n e r a t e d . T h is  would r e q u ir e  a s a f e t y  v e n t  to  p r o v id e  "makeup" a i r  s in c e  the h ig h  p r e ss u r e  a i r  gun c o u ld  n o t  e f f i c i e n t l y  d e l i v e r  t h is  volume from  the commonly a v a i l a b l e  a i r  s u p p ly . S e p a ra te  or a d ju s t a b le  c o l l e c t o r  hoods w ould be r e q u ir e d  f o r  d v f-F e re rt s iz e d  b r a k e s . 'F i n a l l y ,  th e  d i s p o s i t i o n  o f  ..the c o l le c t e d  d u s t ,  in c lu d in g  d e c o n ta m in a tio n  o f  th e  c o l l e c t o r  and f i l t e r  sy s te m , would have to  be p ro v id e d  w it h  an im perm eable d is p o s a l  c o n t a in e r .T h is  d ry  method w i l l  o n ly  be e f f e c t i v e  on a "d ry "  m echan- _ ism  and th o se  s e r v i c e  jo b s  in v o lv in g  a le a k  o f  the h y d r a u lic  f l u i d  or in t r o d u c t io n  o f  d i f f e r e n t i a l  lu b r ic a n t  through f a u l t y  a x le  s e k !4  w i l l  r e q u ir e  a w et method o f  c le a n in g  •• s in c e  an a i r  b l a s t  i s  i n e f f e c t i v e  in  such c a s e s .
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VET DUST REMOVAL METHOD: T h is  method c o n s id e r s  the fo llo w in g  e le m e n ts :1 . V e r y  low  p r e s s u r e , w et m is t in g .2 .  Low p r e s s u r e , h ig h  f l u i d  volume w a sh in g .3 .  L iq u id  c o l l e c t i o n .  -  _
k.  S e p a r a t io n  o f  r e s id u e  and l i q u i d . _ _ _ ■5 . D i s p o s i t i o n  o f  r e s id u e  and. con tam in ated  l i q u i d .The ap p ro a ch  'in v o lv e s  an open fu n n e l c o l l e c t o r  p la c e d  below  th e  b ra k e  m echanism  to  c a t c h  a " f lu s h in g "  o r ’ 'w ash in g" f l u i d  as i t  d r a in s  o f f  the b rak e m echanism .T h is  c o l l e c t o r  i s  co n n e c te d  to a se d im e n ta tio n  c o n t a in e r , a l i q u i d  f i l t e r ,  a " c le a n "  l i q u i d  r e s e r v o ir  and a low  .p r e s s u r e , h ig h  volum e pumping means w ith  d e l iv e r y  ,n o z z l e ( s ) .The a s p e c t  o f  u l t r a  low  p r e s s u r e , low volume m is t in g  i s  _ gfl e f f e c t i v e  means o f  p r e w e ttin g  the d u s t  w ithouu d i s p la c in g  same fro m  the m echanism  s u r f a c e s .  The m is t  l i q u i d  sh ou ld , be a " s a f e "  m a t e r i a l .T h is  method w i l l  be e f f e c t i v e  on a l l  typ es .o f  bra^ce m echan­ism s un der a l l  c o n d i t i o n s .  The use o f  a wet method o b v ia te s  a l l  n e c e s s i t y  o f  a s e a le d  sy ste m ^ sin ce  a t  no tim e w ould th e re  be any a ir b o u r n e  d u s t  c o n d it io n . The w et method equipm en t i s  s e l f  c le a n in g  to  e lim in a te  co n ta m in a tio n  problem s and d i s p o s a l  can  be e a s i l y  accom p lish ed  so  lo n g as th e  r e c o v e r e d  d u s t  d e b r is  i s  m a in ta in ed  in  a w et or m o is t  c o n d it i o n . The f i l t e r  means can be e a s i l y  b a c k  washed f o r  r e p e a te d  u se  and the l i q u i d  lo s s  sh o u ld  be m in im al over a lo n g  p e r io d  o f  u s e .The l i q u i d  used  sh o u ld  b e a s a fe  s o lv e n t  or e m u lsio n  _ typ e t h a t  h as h ig h  ’V e t t i n g "  power and adequate d e t e r g in g  o r s o lv e n t  e f f e c t  to  remove- th e  bond between the d u s t  and th e  b ra k e  m echanism . The l i q u i d  sh o u ld  le a v e  no " o i l y  _ f i l m  t h a t  w ould i n h i b i t  th e  f r i c t i o n a l  e f f o r t  o f  th e  l i n i n g  " m a t e r ia l . ' ~ ~ ,NOTE; Means c o u ld  be p r o v id e d  to f lu s h  the brake, drum d u r in g  the m echaqism  w ash in g  p r o c e s s .CONCLUSION: The w et method i s  recommended s in c e  i t  p ro v id e• c o s t  c o n t r o l  o f  th e  d u s t  by im m e d ia tely  r e c o n d it io n in gthe d u s t  to  a w et c o n d it io n  w hich can be s a f e ly  h a n d led  bv a r e l a t i v e l y  s im p le  p r o c e s s . The w et system  i s  s e l l -  c l e L " e  S d  d L n o . i l  i .  s i m p l i f i e d .  There does n o t  ap p ear
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to  be any need f o r  c o m p lic a te d  s a f e r /  in t e r lo c k s  to  in s u r e  s a fe  o p e r a t io n . The f i x e d  o p e r a tin g  c o s t  a p p e a rs  low  in  term s o f  w ash ab le  f i l t e r s  and r e u s a b le  f l u i d s .  P r o b a b ly , one c o l l e c t o r  fu n n e l co u ld  s e r v ic e  a l l  s iz e s  o f  b r a k e s . ”  ‘I t  w ould a p p e a r t h a t  th e  w et ¡system  co u ld  be d e v is e d  b y  su ch  f ir m s  as m a n u fa ctu re  p a t t s  w a sh e rs . I f  f i n a l  d r y in g  o f  d e c o n ta m in a te d  b rak e  mechanism s was r e q u ir e d , a w et d ry  vacuum c o u ld 't h e n  be used  s in c e  th e re  w ould n o t  be any t o x i c  d u s t  m a t e r ia ls  r e m a in in g .
Dewey I .  ( J a c k )  D o y le , J r .  D o y le  Vacuum C le a n e r  C o . Septem ber 1 0 , 1973
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