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Abstract

This study was performed to evaluate the worker exposure to asbestos fibers in automobile
repair shop and brake lining store from August 11 to October 21, 1988. In addition, the exposure
of general population near the brake lining store was also evaluated.

Results of this study were as follows.

1. Worker exposure level to asbestos fibers in automobile repair shop was 0.1 fibers/cc, well
below the Korean standard of 2 fibers/cc, and a half of the U.S. standard of 0.2 fibers/cc.

2. Average worker exposure level to asbestos fibers in brake lining store was 0.35 fibers/cc,
which was within the Korean standard of 2 fibers/cc, but exceeded the U.S. standard of
0.2 fibers/cc.

3. Worker exposure levels during the removal of brake dust with the compressed air blowing
and the dry brushing were approximately 4 fibers/cc and 0.2 fibers/cc, respectively. During
grinding of brake linings with sand paper, asbestos exposure level was 0.3 fibers/cc.

4. Ambient asbestos concentrations outside the brake lining store were 0.1 fibers/cc at the
distance of 3-4 m, and 0.01 fibers/cc at the distance of 30 m.
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Table 1. Common Components of Automobile Brake Linings!'®

Binder and Organic
Friction Material

Fiber Reinforcer

Property Modifier

Phenolic-type resin

Chrysotile asbestos

Rubber unaltered
Tire scrap calcined
Pitch Mixed fiber
Cork

Gilsonite

Cashew nut shell resin
and particle

Drying oils

Lead compounds
Zinc compounds
Antimony oxide
Iron oxide

Copper metal

Brass chips

Clay minerals
Barite (BaSO,)
Quartz (S5i0,)
Cryolite (NagAlF,)
Rotten stone (SiO,)
Coke (C)

Coal (C)

Gilsonite (C)
Graphite (C)
Carbon black
Molybdenum sulfide
Fluorspar (CaF,)
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Table 2. Distribution of Asbestos Fiber Concentrations by Sampling Method and Type

of Automobiles Repaired

Number of Samples by Asbestos Fiber Concentration,

Types of Samples fibers /cc Total No,
of
and Automobiles <0.02 0.02~ 0.05~ 0.10~ 0.20~ 050~ L1~ 2.0~ 30~ Samples
: 0.04 0.09 0.19 0.40 1.0 1.9 2.9 8.0
Personal Sample
Truck and Bus 6 12 9 6 7 5 1 2 — 48
Passenger Car 3 13 9 5 4 5 1 — 1 41
Subtotal 9 25 18 11 11 10 2 2 1 89
Area Sample
Truck and Bus 24 8 7 — — - - - 39
Passenger Car 8 5 2 2 — - — — — 17
Subtotal 32 13 9 2 - - - — — 56
Total 41 38 27 13 11 10 2 2 1 145
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Table 3. GM and GSD of Data taken from Automobile Repair Shop

Personal Sample
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Pascsz:ger 41 0. 10 0. 22 2.20 17 0. 02 0. 04 2,00
“‘]‘;Ll‘sand a8 0. 10 0. 35 3. 50 39 0. 02 0. 03 1. 50
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Fig. 1. Asbestos Fiber Concentrations in

Automobile Repair Shop,
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(2) Passenger car, Area sample
(3) Passenger car, Personal sample
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Table 4. Worker Exposure Level (8hr — TWA) to Asbestos during Brake Maintenance

reported by Other Studies
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Removing wheel and brake drum

]
|

— Blowing with compressed
air jet

Cleaning of brake

—— Dry or wet brushing

— Wiping with wet or dry
cloth

— Sucking with vacuum
cleaner

— Washing with water

IEemov'mg brake shoe with lining attachedJ

|
i

{Riveting old lining off brake shoe

|
i

ﬁri]ling and grinding of new lining

|
J

I Riveting new lining on the brake shoe

l Assembling brake shoe and back plate

'l_"-rinding lining with sand paper

|

Assembling brake shoe, brake drum and
‘wheel

Fig. 2. Procedure of Brake Maintenance and
Repair .
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Table 5 Asbestos Fiber Concentrations by Operation during Brake Repair of Passenger

Car
No. of Sampling Asbestos Fiber
Operation Period, Concentration, fibers /cc
Samples min Range GM
Opening of brake 3 30 ~ 35 0. 05~ 0. 08 0. 06
Opening and brushing 3 7~ 15 0. 06 ~ 0. 18 0. 07
of brake ‘
Dry brushing of brake 5 3~8 0. 08 ~ 0. 62 0. 27
Grl_ndmg of brake lining 5 9~ 18 0.06 ~ 0. 71 0. 98
with sand paper
Compress::d air blowing 3 938 0.11 ~ 7. 28 496
of dust
Repair of clutch lining 5 6 ~ 63 0. 04~ 0.30 0.13
Others 17 8~ 62 0.02~0.11 0. 05
Background level 9 40 ~ 164 0. 01 ~0.09 0. 02
Total ** 41 2~ 63 0.02~7.28 0.10

* : No exhaust available,
*% : Background level was excluded,

Table 6. Asbestos Fiber Concentrations by Operation during Brake Repair of Truck

and Bus
No. of Sampling Asbestos Fiber
Operation Period, Concentration, fibers /cc
Samples min Range GM
Opening of brake 3 10 ~ 21 0.01~0.06 0. 03
Openi d i
pening and brushing 7 3 ~2 0. 01 ~ 0. 69 0.16
of brake
Dry brushing of brake 7 2~5 0.10 ~ 0. 61 0.25
Grl_ndlng of brake lining 8 9 12 0. 04 ~ 2. 51 0. 46
with sand paper
Compress*ed air blowing 9 1 ~2 2,568 ~ 7 04 4%
of dust
Opening and assembling 6 3~ 45 0. 02 ~ 0. 24 0. 06
of brake
Sweeping floor of garage 5 5~ 15 < 0.01~0.07 0.03
Othert 10 6 ~ 60 0.01 ~ 0.17 0. 06
Background level 12 7~ 118 < 0.01 ~0. 04 0. 02
Total ** 48 2 ~ 60 < 0.01~7. 04 0.10

* : No exhaust available.
*x : Background level was excluded.
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Table 7. Asbestos Fiber Concentrations at Surrounding Zones by Distance from the

Source in Automobile Repair Shop

Passenger Car Service

Truck and Bus Service

Distance
No. of Range GM No. of Range GM
m). . ) . .

( Samples fibers/cc fibers tc GSD Samples fibers/cc  fibers/cc GSD
0.5~1 9 0.005~0.082 0. 022 1. 45 12 0. 016 ~0.050 0. 022 1. 36
2~ 3 3 0.013~ 0. 062 0. 016 1. 44 3 0.019~0.023 6.021 1. 04
4~5 4 0.015~0.029 0. 022 1. 46 9 0. 005~0.054 0.015 2. 33

5~ 10 2 0.034~0.058 0.034 1. 38 7 0. 004 ~0.024 0. 015 1. 87
10~ 20 - - - - 8 0. 004~0.038 0.022 1.73
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e 549 0.02 fibers/cc 2 %42 HPRAL
BolA HiEE SHEBE 0.1 fibers/cc Bvt
vkt

3) Bdlola ERHEE Ao Aol =

Halola &4 ohE fFES

Mot fivipEe] LHEsE BREAKES HESH
R Table 7 3 i,

Table 7oA Bi= ule} o] Aele] 4okl
o] Fifmite] BmEL 72 st K#Eo| 2o
o, 20molat Woi AglellA BiE S FRk
#eppE 7L ©F 0,02 fibers/ce 8 YERY, AH
& v thE WES H%EE BEe] A
ol £EES Y 7 AATH

BfESAs HAlY AlAE 1 Rohl =105
Lorimer 5%& 5m @iz #AdelAe] RE
7} 0.4 ~ 0.8 fibers/cc 2har &3 T

4k HEHR HEGIAME Bolarteld s
Bws st E 2N, ol2e 2RlE
e g e Buolas féﬂﬂ% 8%

E EE UE Mg BE #%Ex =
ol hgmmue] 28 & Uch 9 3“%?*’" 3t
= Zol Hjo|a BHE A g UE BE
o] gL Kol AMBEAES  FHEV] A
Rohl 53} Lorimer %ol #& s A¥fol] o
a2, 20mAgNAE &% 0. 3fibers/cc ¢

su gE 9

vt O
g

Table 8. Asbestos Fiber Concentrations of
Area Samples Taken from Rest
Room at Noon in Automobile Re-

pair Shop
Sample Sampling Period, Asbestos Fiber
Concentration,
Number min fibers /cc
1 40 0. 019
2 33 0. 011
3 70 0. 004
4 67 0. 010
5 76 0. 012
6 76 0. 012
7 76 0. 013
GM 0. 014
GSD 1. 35
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Table 9. Asbestos Fiber Concentration in Brake Lining Retail Store

No. of Sampling

Asbestos Fiber Concentration, fibers/cc

o ; . GSD
Samples Period, min Range GM 84th percentile
8 2~ 90 0.16 ~ 5. 64 0. 35 1.0 2.86
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Fig. 5. Asbestos Fiber Concentrations in
Brake Lining Retail Store.

Table 10. Asbestos Fiber Concentration by
Distance from Brake Lining Retail Store

Asbestos Fiber Concentration
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