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Types of Hazardous Factors and Time-trend of Exposure Levels from the
Working Environment at a Shock Absorber Manufacturing Facility

Gyu-Chae Na - Chan-Seok Moon’

Department of Environmental and Industrial Health, Graduate School of Catholic University of Pusan

ABSTRACT

Objective: This study examines the types of hazardous factors in the working environment and the time-trend for their exposure
levels over 10 years (2007 to 2016).

Study Design and Method: The types of hazardous factors and exposure levels were drawn from the 19 measurement reports on
the working environment over 10 years at a shock absorber manufacturing facility. Risk assessment of the types of factors and
time-trend of exposure levels were evaluated using the factors and exposure levels.

Results: A total of 34 hazardous factors were evaluated. The types were noise, 15 organic compounds, seven kinds of acid sand
alkalis, eight kinds of heavy metals, and three other compounds. Special management materials used were nickel, hexavalent
chrome, and sulfuric acid. Human carcinogens (1A) used were trichloroethylene, nickel, and sulfuric acid. There were six types
of substances belonging to the IARC's 2B (body carcinogens) classification or higher, including, methyl isobutyl ketone, ethyl
benzene, and trichloroethylene. No detection was found for 627 out of the 2065 total measurements in 19 exposure survey
reports, representing 30.4%. Organic solvents, acid and alkali products, and heavy metals showed continuous low exposure
concentrations. Noise, welding fumes, and the evaluation of mixed solvents show a gradual decrease in geometric mean and
maximum over the time-trend of 10 years.

Conclusions: In the case of a shock absorber manufacturing facility, the hazardous factors of noise and the evaluation of mixed
solvents still indicate high concentrations exceeding the exposure limits and necessitate reduction studies. These two factors and
welding fumes showed a continuous decrease in their ten-year tendency. Organic compounds, acids/alkalis, and heavy metals were
managed smoothly in a work environment of continuous low concentrations.

Key words: automobile, noise, shock absorber, time-trend, work environment
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Packing
. 6 line of main-assembly process
:I?pots.al (out-tube insertion, cleaning, base-bar assembly,
CIECLvE lubricating oil injection, rolling assembly, product
product inspection, etc. manufacture process)
performance- Out-tube
b= reliability assembly
“E’ evaluation process
S process
= gl |2 |8 |&| |&| |& (spray
< @ ) A W o painting,
welding
and painting
work)
Sub-assembly process Base-bar process
(first assembly and second assembly) (plating work)

Figure 1. Diagram of work processes in the manufacture factory
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Table 2= ot Safela % 7134eHE, S24 2

Table 1. Subjected hazardous factors in each work

ofld Ak QA Ed - (1A oItk =4 o
7]~(International Agency for Research on Cancer,
IARC)S] 2B BAR tlofshgopyl, vjgol 4y e
E, olgdA, YA, oltstEgte® 57 =ZHolth
(MoEL Notice No. 216-19. 2016).

Work Hazardous factors No.
Manufacturing Metal working fluids, Barium, Ethanol amine, Diethanolamine, Noise 5
Cleaning Sodium hydroxide 1
Welding Welding fumes, Manganese, Copper, Zinc oxide, Iron oxide, Noise 6
Plating Sodium hydroxide, Chromium(VI), Sulfuric acid, Noise 4

Acetone, Toluene, n-hexane, Ethylbenzene, Xylene, n-Butyl Acetate, Pentane, Butyl
Spray painting Cellosolve, 2-Butoxyethanol, Methanol, Evaluation of mixed solvents, Methyl isobutyl 71
ketone, Sodium hydroxide, Sulfuric acid, Hydrochloric acid, Nitric acid, Phosphoric acid,
Titanium dioxide, Acetic Acid, Zinc oxide, Noise

First Assembl Metal working fluids, Welding fumes, Copper, n-hexane, Toluene, Trichloroethylene, 10
Y Methyl ethyl ketone, Isopropyl alcohol, Evaluation of mixed solvents, Noise
Second Assembl Metal working fluids, Barium, Ethanol amine, Diethanolamine, Toluene, Ethylbenzene, Xylene, 14
y Evaluation of mixed solvents, Welding fumes, Iron oxide, Chromium, Nickel, Noise
Packing/Shipment - 0
Total 61
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Table 2. Carcinogenicity of subjected hazardous factors

Hazardous factors Korean act” MOoEL Notice ~ IARC OSHA ACGIH NTP EU CLP
Acetone A4
2-Butoxyethanol 3 A3
Diethanolamine 2B A3
Methanol 2
Methyl isobutyl ketone : 2 2B : A3
Isopropyl alcohol 3 : A4
Ethylbenzene : 2 2B : A3
Xylene 3 : A4
Toluene 3 : A4
Trichloroethylene . 1A 1 . A2 R 1B
Copper A4
Nickel SMS' 1A 2B . A5 R 2
Barium A4
Chromium 3 . A4
Iron oxide 3 . A4
Chromium(VT) SMS 1A
Titanium dioxide . 2 2B . A4
Hydrochloric acid 3 . A4
Sulfuric acid SMS 1AY A2 K
" Occupational safety and health act in Korea
' special management substance
¥ Mist as strong acid
2. o7y L L +
1) =29 12 Tn

YA v 4 - S| ekl e
NIFASHY AR\ HolH B4 Shon BA
Ang masch AR SHL ER ABYS
X AN Y e AL A 2001205 9 0] AL
A B A ALY (National Institute for Occupational
Safety and Heath, NIOSH)2] S A $H, v AFQJobA
R 7% (Occupational Safety and Heath Administration,
OSHA) &7 Al ol A5t AAJstiet. = /7]
setEA Y] 272 YuEtY] aeted W =Y
AR} wE£7]|&E 7|Eo R S THMoEL, 2017).

SAR718A B7h= A2 S8 H(MoEL, 2007)
2 oslstEd 8l & E A k= 7]E(MOEL, 2007)
of oJgte] EAtt= EHEY LEFFEEE thaAol
oJste AbEstlen, k& 7| 1oJth
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C: Concentrations of chemicals

T: Occupational exposure limits of chemicals
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Table 3. Exposure levels of organic solvents

2-BT" TCE" n-H' MeOH' MEK' MIBK' BCSo™ Ace* EB'f 1A Xyl"  Tol”*
20 50 50 200 200 50 25 750 100 200 100 100
TLV-TWA
ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm
- - 14.263 - - 0.188 - - - 0.340 0.047
first half
2007 - - 0.111 15.605 - 0.474 0.145 0.090 3.022 - 26.877 0.679
second half ) i i i i ) ) ) A ) ) )
- - - 0.647 - 0.035 - 0358 1.216 - 1.873 0.365
- - - 0.713 - - - - 0.188 - 0.346 0.075
first half
- - - 1.021 - - - - 0.138 - 0.276 -
2008 0.271 1.331
second half i i i i ) ) ) ’ ) ’ )
- - - - - - - - 0233 - 0.830 -
- - - - - - - - 0.118 - 0.747 0.043
first half
- - - - - 0.055 - - 0.023 - 0.321 -
2009
- - - - - 0.333 - 0.210 0.123 - 0.328 0.070
second half
- - - - - - - 0.226 0.262 - 1.225 0.106
R - - - - - - - R R 0.362 R
first half
- - - - - - - - - - 0375 -
2010 0270
second half i i i i i i i i i i '
- - - - - - - 0.839 - - 0.748 0.480
first half ) i i i i ) ) ) ) ) ) )
- - - - - - - - - - 0.569 -
2011 0.199
second half i i ' i i i i i i i i
- - - 0.294 - ; ; ; ; ; ; ;
0.041 - - - - - - § - 0371 - -
first half
- 0997 0417 - - - - - - 0.370 - -
2012 0.139 0.252 0.187
second half ’ i i ’ i i ) ) ’ ) )
- 0.180 - - 0.184 - - - - 0.248 - -
3.418 - - - 0.945 - - - - 0.366 - -
first half
1875 - - - - - - - - - - -
2013
second half ) i i i i ) ) ) ) ) ) )
- 0721 - - - - - - - 258 - -
first half 7 7
- 0.232 - - - - - - - 0.148 - 0.022
2014
second half ) i i i i ) ) ) ) ) ) )
4.628 9.226 - - - 0.780 - - - - - -
first half
- 5314 - - - 0445 - - - - - -
2015 1.349
second half ' i i i i i i i i i i
- 0850 - - - - - - - - - -
2016  first half ) ) ) ) i i i i i i i
GM 1.051 0.851 0.215 1.296 0.352 0.218 0.165 0.264 0.235 0.367 0.736 0.123
GSD 8.964 4238 2.553 5.803 2384 3.583 1.203 2259 3779 2548 3.199 3.194
Min. 0.041 0.139 0.111 0.199 0.184 0.035 0.145 0.090 0.023 0.148 0.276 0.022
Max. 4.628 9.226 0417 15.605 0945 0.780 0.188 0.839 3.022 2.587 26.877 0.679

Abbreviations: * 2-Butoxyethanol, *‘Trichloroethylene, ¥ n-Hexane, ¥ Methanol, ' Methyl ethyl ketone, T Methyl isobutyl ketone,
" Butylcellosolve, *Acetone, MEthylbenzene, " Isopropyl alcohol, ~ Xylene, ™ Toluene
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Figure 2. Variation of exposure level of nitric acid, sulfuric acid, hydrochloric acid, and sodium hydroxide
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Figure 3. Variation of exposure level of chromium(VI)
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Figure 4. Variation of exposure level of noise
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93 o] FHo| A%HOE FHW QOR FF  gglo] 82-87 dB YR SHH ek
TAAE £SUAE 9% Aol Basihn &
% 9lek(Figure 4). 5 FENER

7} 3EE wwsEu, Table 4014 Uhehd vhet  FE7EE B hREAA S0l Hglom of
Qo] BIETT dB) W IAAFE2 Byl HwA & & Ao RSk SHES AT RS 9
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& Fol wrystel Aol ek o) Hsh 2% /b X Welo] ofsh wAHTha gk S5 200733
3 W 29, AL SHE 2 BE A 2008We] PEle] w9kow] ol BHals] Wopdi
bR EW A, HF 29 FOR wud hgol W AL Bt ok gl Aol Agich 73 A
o o 5 otk B3 B3 W 2% /bR 2R A 8 wAlskn gud AFoR Anstdm A 1Y
LA &g 229 gaol G Uehiglom 3 8 FAH/IFAE Axste] 2EAte] BEY] A%
A A A SERE A% dastel BAY BE =8 Fotha AZEch O Qs 20099 ol

Table 4. Variation of exposure level of noise in each working process

TLV-TWA: 90 dB (8-hour per a day)

Piod  gemton  Awemly  THE gponto,  Welding  Spray painting 20
2007(first half) 90.5 85.9 87.0 85.4 88.3 95.9 87.1
2007(second half) 87.7 87.1 89.0 83.7 87.4 87.2 86.7
2008(first half) 93.6 89.7 85.3 83.2 90.5 924 85.8
2008(second half) 90.7 84.8 89.7 85.1 86.0 924 87.9
2009(first half) 86.8 84.7 . 83.5 85.1 90.9 87.2
2009(second half) 88.6 87.9 86.4 84.7 84.7 85.2 85.3
2010(first half) 87.8 87.0 96.2 91.4 87.7 . 84.1
2010(second half) 90.3 84.2 94.2 . 87.3 80.2 85.8
2011(first half) 90.7 84.1 89.6 . 88.9 81.8 82.7
2011(second half) 85.0 84.1 86.3 . 88.4 83.6 83.2
2012(first half) 85.3 . 86.7 . 88.1 81.3 83.3
2012(second half) 81.8 85.2 85.2 . 87.4 76.0 84.6
2013(first half) 86.9 84.7 86.5 . 86.0 83.5 84.9
2013(second half) 83.2 79.0 78.7 . 85.8 . 84.0
2014(first half) 87.5 . . . 85.5 80.2 87.5
2014(second half) 85.4 82.5 . . 86.1 . 83.6
2015(first half) 87.5 86.5 : . 85.1 83.8 85.6
2015(second half) 83.2 854 . : 84.4 82.3 86.9
2016(first half) 83.9 . . . 87.5 85.7 85.1

Total 87.2 85.2 87.7 85.3 86.8 85.1 85.3
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