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2EY 7l AEE AAAF AzxGAY FPo] AE3 THl F7I
HEA 22219 dedtd wEAQo] Ut leBE 2 FAAA
e 2234 A A7 dFEHI Y. S2374 2o yEY
H ZAAAYA, HAA, &N 4TS v

o= OSHA®9 “t#s Z23%9" (Ergonomic Program Standard)+<
2Z A A AFMSDs: Musculo-skeletal disorders)el] @3 o%E 7Fx38t
Ja, ALAEEA € TA, 21, FH, &g, H7F T #F 74 X
33t k. OSHAS “Ergonomic Program Standard” + vl 2] 3]
HaEdx, Q73 X2 1W(Ergonomic Program)E 7]l HE&%H o
22X A B9 #IA EHE YehHUY. v OSHACNA #EAE
& Ao E JAFETE FAPA AR A oo dsted HFE £
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51%, ‘°]12] 2 F 7} 33%, ‘AP 31%, ‘AN 29%, ‘18F =YY’
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2 QAA A (Cumulative Trauma Disorder, CTD)2 1n:2 3
¥ dd AABAHANAN Fr|e) HI, AEFHY ¥ FE oslo 25,
A, &, A3 T uAg &do] LA, oAl FHEH AF F
FH Aol g 2HAY T A53FHQA WEFRE A g e 34
o FABlE FEAEAAA HElYE YA HEoiH.

u] =9} <OSHA 200 Logs>el 93 IAE ¥ FARZIFE )&
B 1981dxo w3 A4 Agdds7 23,000300iAG Heo] 153 F<
19959 == 9F134u) F7F3F 30820022 HA AW AN
623% & AAE HAER F&3] F7H3o AdEAL] 7HF AL AT
9] 3=z g Fz ACh(BLS, 1997) Tl VDT FAJAF H2=
FALAYAR AEE TAHAHY AT AP FPP)ILE AL AHEE
1986\ E WFZoA 2F3e BATE PHLFE AX AW Jd8H
S AFE B Aol (o] &, 1995)

Al ZZTEAZAY YHEFL <E 1>oA BEe uie 2ol ‘96 d ko
E AARGE]] 9% A 345, 8F 1619 T 5069 o] LABIFAL
2 olF 97dx s} BdkddE 2 WA <AV #ASHIY BEE AFL
2 39 ‘99dFE = tdA F7F FHAE BAT. (w715 2000. 12)
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ZAT AAYAA Aol WE 2EHX FUYg 22 AFY F, 1
53 @A T 2AF3d @E deNEAQdY FU FoE Ao AF
oz F7td Aot

9ol AT ZFAAFITA 190Ho didtq HA[UAE EXFT A
AEE LA FFL <aY 2>oA BE uteh Zo] ‘AFA Ax R S
A 31916%), ‘A Az R FE 1497%), ‘AN A7IFAZY 13
F(6%)coZ YetRd.(#71& 2000. 12)
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FAYL AFY FARYE d HEFA]P oM S2ASAA FH
AAA Afo] o] JEIG F oz BAL A2 Aol Fi,
244 AP g AAFAYo] FHAA AHF o|Fo FHH. “A
AEZNA 22AEC] GoitEZY ToE QA 2o 3o T2 9



A FA deEldE 2EFA Al dE A Fsdol T AE o
Fol Aot 2EAFG EAAAE FUAFA 583 =23 5690 &
ZAA A 8FAAHE ¥ AF} B, o] Jhed 4192 7Y FHLe
2 JdAFReH, ez 159 E543 F A#AsrI= 20008 11€¥ 28
d gy oo wa} ol vl AYMNFZE 7H3 o] A 1~4F3FH
7o}, i AEA T FF A AL F¥e v|H A= HEERS
(53] 2001. 01)

e AL AFEH FHAA nIHE FAYAY EHLE dF, #
2d AFAA, FAAe FJ=2, AdFY eFHT TAH T+ M <
S3la] AF A F4TG AF EFE TFie AP ddF
719 & = U (A E 2000)

E dAFA ZUH 339 AdA, AAdEE R AR #% dHE
JAZ+FEA FHAA XA 4, /HAALE AAsA T



2. 94+ O H

2 dydAe ZEYUH Az T FAAda, ARy, AJS$SE, A4d4
H 59 AHE Hostn AE FHA AHALE =EF7] AHEHS
AJAE Aoz & AEA ZAL A B AL AR X & AL
TS AAEAH.

2.1 AEXA FA}

Atz fg0] #F HAEZAIE AYFL, AU F @84, AYE
T oBA AX 2 2 AY9A, AL, ZE gF ZAEII L, AGAFY
55 A % AR FF 54, FF 74 #¥ 9gHA HEE F
1108 9] 22 A AEF ZAIA S

22 A W 24

Adatd g NE #YL 4~5cycle AE A% IS AAL, AU
o 2] A+e AT APAE AR NN FH BA A 2
Je AN AYET L AUPE B4, A9 FAE 4, 99 9
¥ 24 Bk AM 84 £2¢ B9

23 A[A 4L B7E XA

FgaE Y 82 4L 984 QA AYFH FI@A 24 2
4, A4 ol 23, FYTX 24, FY I 34, &% 3, ==
248 9ot



3. AA R AU AAEA

A 2 A g AHENL vol, A8, AR, HEAY, AL ]
59 % FY AAAA, A Eol, AR 7], HPET, FANZL,
4gF, 2L, 2%, B34, T3, 3¢ =7 AU, 34 ¥4, %
299, BUE A%, $ZUAL Uehith FdA AdoNE 3L,
A3y EANME 7THE 2 BRNME 28% 2E, 49 AFe £3F
AP Rol e 785 At JeiAth

3.1 Z#dA A

1) 2000 4ol ez

ezt 9% BEE <29 3>3 Zoh 204 v]%o] 5%, 204 ~24417}
55%, 254 ~29A417F 36%, 304 ~34A417F 3%, 354 °]do]l 1%= ZAHH L

t}, o] A#AE Rol 20tf FAAI} 91%E FAYA RS AAFAL,
ARHoz APA dFo] v Ae & 7 AW

354 of 4
30-34A 1%

20A| o| gt

25-294M)
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2) tiiEEe]l 48 1d vty 283}

Ao @4 24 AYAY BIE <29 559 2ok 19 6D 2
A7 48%, 1'\d ~2d 8%, 2Wd ~34d 12%, 3d~49d 6%, 43 ~5d 18%, 5
d o4 ZUA7 8%2 ZAEAT o AT Kol 1d v Yz
7} 48%2 A Aute AAHD Yol 2RAY H &) B AL Y F
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1) HF-& d4zdeln.

A4 2] dRS 2 PCBAYA L 100% dA FHdolx, BUEH =¥
Line® R¥ 685%2 Jetdch. 44 A3 HA Fhol dig 7|]wel
3 @A}t 2P EdR st Aot oo AYFAZES WPt AH TIT
o] A,

2) @& vkE ZQdo| Wo
B 3R AYgate] F7] Aol PCB #Y A HAE F7|A1%2 21.2%,

ZY A9 HF FIIALL 1462 JUENT.
t}S AP 19 FAY HE&e dAFE Aot 1Y 300071 AiuFL



2 7ZIAEYE A[JA As AL Fr19 FF 7HALTVIE 1038 F

30,0003 2 3tz Ao FE EIE 1034 F 30,0008 &, 2AA BY
L AN FIG F 7717 33Y & 79717 F 90008, AF =

ol 2 YA} AlAo] 6314 F 180003 F3E A Eu.

JubA o 2 30%1U)9re) cycle timelE FAE Aol AAH&o] 500

/A AIZE o)A g, EF AIEESE 20,0003 ol wARE Aol U=

A4E LY MRl .

AAAE ZHZTAL g dFHY 159 g HEFde] BY. 9

MR ztqlo] o w3 A A didte thFo] EQ s

3) AL vEd, 59 AA

A3 vEHoY F3Y AV B =7HU7? gt AL 8%

of W& A}Ee <a¥ 6> o ‘A 10%, ‘HFset 28%, ‘B
62% 2 ZAHH AT

SEE L
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4) AT A Fol

Zdat 7]¢] B¥XE ZAE ZF PCB Lined £X¥+ <19 >3 o9
veltcl ‘155cmulgHel  219%, ‘155cm~159cm’ 31%, ‘160cm~164cm
20%. ‘165cm~169cm’ 14%, ‘170cmeo]/d’o} 5% = e .

23 Lined YA 719 ¥+ <2y 34 ol Ygith ‘155cmY
ak’o] 14%, ‘155cm~159cm’ 14%, ‘160cm~164cm’ 20%, ‘165cm~169cm
22%. ‘170cm~174cm’ 22%, ‘175cm~179%cm’ 6%, '180cme]d’o] 2% =2 Y
Ebtch Jeld 282 nd FA[JAEY 719 2EE HEHHT e ¢
T AT

A Eole A& ARE B PCB LinedAd 4 2ddl Eol7t
95cm, 9 HAL Gt =ol7F 106cm, HF HAF ALW =°|7F Oem=
zZA g9k 29 Lined 2% AF =9 AAdd7E WOcm, AFZEAH HA
A (F4 2A)7F 90cmzE YA At FA FHdde Eol7t Ao
7} gles & & U

chokst 718 71X ZAAAEo] Y FHPd EoldlA AAAET] A
= 2 AY VFo2 APy FolE AAGFT UnA FE APARES E
#E o]&3t= Aol viyF Y.
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5) AUET

Aol AHEE AJYSTE ZAMG A3 290H, REAR, ewE
7, A% cetold, wHr 7, Bl 237, /et AgHE Aoz 24}
goch <2 9>= APA BHFE FE AUETFE Yehd ol
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18 |
16
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6) FH ALt

<Y 10>e B A9 At FA AFE dARE Rl
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‘A FA AL Ao =74Y7? 2B Aol <ad 11>%
Zo] dF3tAt ‘Ao 57%, ‘AFEt 40%, ‘Bo 3%=2 YERRY. F
AN el AtiEtn =7 FAJA7}F 57%2 AA FAYAL 9 o]ide] A4
o &t

% g 8} c}
40%

<Y 11> Ay F4 A2 AHIF3ng
=714 Y717

dA 359 AYY FYARE A MPo| HEA oJWF? i

AEATE <29 12>9 ol Yetdnt. ‘Brk 54%, ‘A B3’ 44%, ‘A
ot 2%=2 YEbg

54%

<29 12> B4 359 FAF AJARE A
Aol vlao o &}
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u AAFAA FARES FA Agel N2 HBE 9T AHH =T
} REste] AAAE AYF vieol} Aol AUigke AU B
Aoz e

3.3 ZAA7
1) &%

oz A HARA BYF(OSHA)S S2AE &89 AA /=T
B 2337 8 A8 =2 $AE MAII OSHAE &s FA
g3t 5 712 7128 AR e A A S (impact noise)oll tHEE A9
o} £33 4282 U % ol UFHLoE FFo] WIE 4FolH. FTHO
g 22HQ AL i =52 Hd 140dB AEFE 4FHE 2HEA
= ¢ €.

= wis OSHA 71&& A43H A &(continuous noise)ol W Hojtt.
2 AL o % o3y Aoz Fxrt W LFClH BR
A =2 Anye FAAA Av"EE F AL 28 UH. A A
AHQ ANEH AL 7]FL 8Ae 2F AL F< 90dB oltt. Y X
g HE Z2%L 22V FHHCE 8dB o|BLE xEHE X
Al 8) gl oj o} $H}H(OSHA Ergonomics Guidelines).

z}olLine A& #HFXE= PCB Line 74.94dB, £¥1% Line 79.3dB, £
222 Line 8296dBZ ZAHHAth ‘FAPF 2FS HZsidn =744
A2 de AR <a¥y 13> Zo] ‘LT3t 15%, ‘H I3 21%,
‘ANt 64% = YERGT.

Al

Jpr
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& & otstcl
15%

HEsich
21%

<19 13> &5 HFstvn =7 4Y7?

2) =

Lined %% H 7 X+ PCB Line°] iw%°] 5485lux AAYH 407.8lux, &
Y 12 Line®] ¥%°] 5352lux YA 412lux, £¥ 2% Line°| +=°]
409.3lux ZYH 3268luxE ZAMEUT. ALY 29| #I dToNM ©
& <29 14>9 Zo] ‘¥t 11%, ‘A 25%, ‘H D3 64% =2 s H
&ttt

et
11%

64%

<1Y 14> 29L& s =7y Y7?
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34 19 A £2 49 9% 24

1) 3% 88 4%

‘2 AT FFoY A, A" T EAUF A4S =7 Hol U=e
AARLo BE FASY FHAAL! g HAEd dtd EHEA9 9.1%
gto] ‘it IFHoerRE 909%7F 1] F9 ol 52 AT A
° 2 gy,

2) §%F %9

Line2 ¢ AF9 ¥F BY+= <ad9 1559 2Y. 558 348
Bol= e RIS zY3}E PCB Linedl A oj7— tal- &/&5— 3
g— E- BEX £A42 vdegwey, fidd £¥ LinedAM e tvel— 37
- o|Af— &/&EE> E- BFA £22 YEHRWH.

= O H &l cl

<19g 15> Lined FIJA¥F 5F 9

1
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'TETS =77 ARE ATIERAA QAFH FAS =7HAsUHAY &
= AFZA3dE <adg 16>3% 29, ‘139 veko] 65%, ‘1d ~2\d" 12%, 2
d~33d" 15%, ‘3d ol o] 8% E YEwTh 1'd u|uto] 66%=2 A “HEL
G R Aol 1d vuke] YAy B dEo|d.

<Y 16> AAREH FAL =7AEUN

1) F4 B
Z2ao] dubut A3 BAFU? S HEO <29 17>H go| Yeby

o} A =TI 42%, ‘Ul R AIHE wriTh’ 36%, ‘1 Tl A
= LT 14%, 17 o)del @UAE =7t 8% ekttt
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D@ RA|ZH
%

<IY 17> F4°] driy AF TAZY7?

5 ¥% €<

£z P& FAYUAY g HE dAHE ‘PF P Asole
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6) EHS AL

220 BHEHI HrE o= ALYU7? ARdAdE ‘BHIF}A Fd
10%, ‘°F7F BHA 3} 46%, ‘BHEY 41%, ‘W BHIY 13%E £A}
f9ch EREe ZAYGAH0%)7E BEHILLE »7e AR YUEH(2E
19).

of & #HEICt &S| gt
13% 10%

& Usic

31% ot M SiCt

46%

<Y 19> 59 BHI AEE?

7) %5 dH

‘ZAo] A7 HHME FAo] RN ge AR <ad 20>
zo] sttt &FHo] 71%, FFHY 19%, N&® 5%, F3 1%, 71E
4%2 JEbGT B APA7E FAE JFoRA S0l THE 5 3
g2 Ao 2 YERtT
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AF7A JEld ZFAEE 2Y AYAE AAdS s 2HES
“7le AL FAdFo] AAANA FHAF FF (AW, AIA =9,
AAET, 28, 28)F FAARY RFo= vyt o|e YA
o2 A& AL {oE dAx Ale FHALHAE, 94 7o A#
Abal ol o ArdAE BRI F7t AAAEY olF, AAAS =
AR ZAJAAZ QA &g, FRIYE T2=2 ALY oldFTol FF
2 713 £ ez ANFHE H L3 FAYS AJANA L3A A
Aste Ao AL EETH A BEo Fa3IH.
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4. FYFe AFH ALAL ==

e AFHA AML 44 AR H2E PANY F e P
4 A=, oA, HEE AAGAL, F4 FAY AHS PEAY 49
CREAAG} AQANY A, BEFA HAE AM, 29 A9

BES MA, FEAAY A, AHEETY AN, BEA X 2AH ZAY A

41 944 Ade A= A7 di A

A4 28 AAREL AAhel 7 AL s 4L BAY =
¢ % EE £2 AXUE 9831 Ak kA 94 ARl e H=
47g o] Basith 94 AP H2E 29 5 A& A e
2

D7 F YE FH dzo 2
AAddle]l HAM 71d 4 gle FAHEE FHFAH<AH 21>). FAH
g FF37] A Addi= AR Aol whE Al 22 Ae W A4

sttt g ZAGATE g4gol7] Wl otz ¥ FHdl F

g
WHEE $Rstach
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<29 21> APl FAH=7}
i 2

2) ANE 9ol A
<ad 2> A4/ HA A& gAY g dehd Helx, <2¥ 23>
e Hzol Aud YA eizolrt

<29 22> YA/ A4 Ae  <cad 23
A7el o A 1o



3) IE WAE HEY AP
92 w4 e FA ZAYPE ATIH<aE 24>). J2 HAL
MEZF A H7] Aoles HHg uigolA 227 A& A

e - -
' :' ‘. ‘l

' ;r:r*" rir
- ;"'51, T
Yot L,
-

""“ £ ""r--"i

" J - L) r1" I- "l ;" h‘ 8
_*!‘ _-‘I“'.‘.J.-_ '1 T " \-L _ 0
Lo I-;#,ﬁ- - '

<Y 24> AGA =
U288 EE MX & BaF

4) & R Ao s
g v &2 (ARE AFIH<KAH 25>). # XX g7t AFH7] A
= AALE S 51 AP S 3o oA F o] HIAH.

<Y 25> FPdio HdA ¥
o XA de B
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42 94 2 B4 2o A

2 Aol AgAAE AAasE AFEG Jaglel dFE AdAHAYPLE
stm ok AA ARYL FALE FFY AF HIEUE FEEE &7
sl Ade] Bormzg 4 oA #2 FAPoze HE|eo| WA Y.
<E = d4# #2 A9 AY 71FE YEdR.(Ergonomics A
Practical Guide, 2nd Edition, Chapter 5)

<E 2> 943 4 A A9 7T

I -
A4 A4 L A 24

ZZFAF| 45kg ol HE _ 45kg U H32
o 2} =
NEEE _ Aug 2z F9
soge| TdEdA '
15cmol A FH &

Z2te o]F

- dxz g8
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43 w4 Fh9 ALYF N

D &5 AY &Ade 584 Ay ¥t

(1) 2L BEREH AYsta & ¥F THE F52 AU

(2) 22 Eolo BEL MY & Fol9 FETHE AYTH.

(3) 7hsd F&EE o] &F FEAY FHHol 7t =E AA Y.

(4) EAT AolA ofei2, v N gdFog Fo BF HUACAH7L
ZEo] EAIJEF HATHKIH 26>).

2) ¥ AAer 4 #1#e A
2E AY Axg FEAA AXde AV HESF st FE5 7L
Lol E FF AAE A THI™ 27>).

<29 27> FF4A%
AU A
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3) BEo) BRIAZGA EHHAEE FEAAE 712 A Wi
A2 &9 olF ATE F0)7] A& BA AAHE ¢ TIHE
AL 3ok ZHe BREAAQ A (<Y 28>), F FEIAY A (KaE
20>)0l whet W AAHE °] &7

4) EH A & FF A9 wiA

Tl ¥ BEo TL&AHY HFL &0 F 2R ol FEEAE
sggolol AU EEL JAed BEAH & EAEE FF HH
A BEAZAE o] B ZE Ao wfAFHLIH 30>HI).




. . - -
- v il W e e

<29 30> WA &= FF5EAS vl A

44 &< 4 A

<29 31> PCB #d39 ZAdapE ] AIbE yEd Aol o
TANA FAAAIE N2 (bottle neck)FHLE FAHALY ZAP A7)
5027} 8. @A & AAN AU 2R FAEHY Aoy AA F
A o] cycle timeS &°|7] Y T3 HAMN 1709 71 S4H] HAs
o}. | Z (bottle neck) T F S AATF=ZA 2P BAAFE Y 7 U

()& o £Xt= Cycle time

<19 31> | Z(bottle neck) &4
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<18 32> %2 AAIYE 1Y E71g o248 cycle timeS 25% 94 20
22 ZA4AHAG.

<a2¥ 32> 5% AA BPe) 24 A

45 HE&A}

1) BYsA B BENA

BUasA e LEAAE 2EL Fu BUste ga4o] Fojx
T BYed T ANZ 2RI $ulz ngd Bsnz 2E
o =7 FE REYAY kol AN} Bt

BEaztel Zolk clAe} & Wol7t AL AnT AA YEE HAD
o o3 ue Aol dx &7ole) 5%tile & 16cmolBE REARS
o] 16cmeo|3t2 FFTIHKIH 33>).

_28_



0 Kt &2 0] 5%tile 2 16¢cm

l6cm 0|5 A Y

<39 33> FF4AY A7 A7

AgEE BE B EX9 &30 ¥¥e] Boi2 4 YEZ AgEE ¥

ol ¢%tA FE4Ae] AVE 7R, AR F7]E 2AHTYH.

2) $Hlo] BojEF FFA4A AA

<Y 34> FFEAY &3] AlF
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BRI Aze] &Fo] H4 AVE EZAZE 7IFE AFE AATY

el Aol by & un] 95%tilex] 12cm$t EAY & F7 05%tile A
5cmE o] &3t AAFFHKIIE 35>).

<2y 35> BEAAY &Fo] A7

3) AF =tol e &3] =

Az AJASE #7) HeA FL AY XNFE VIELE £ FAES
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ABSTRACT

Ergonomic Investigation for Improvements of

Workplaces in a Monitor Factory

Yoo, Uoon Sik
Major of Industrial Engineering

Department of Industrial Engineering
The Graduate School of

Hansung University

As factory automations are increasing in electrical appliance industries
due to advanced technology these days, workers are repeatedly doing
simplified jobs.

CTD(Cumulative Trauma Disorder) is an occupational disease that
can be found from workers who perform simple repetitive jobs on
computers and assembly lines. In highly specialized today’s industrial
environmerit, continuous repetitive movement can cause an injury to
muscle, articulation, blood vessel, and nerve. Accumulated mnute
injuries can cause CTD.

Because workers in electrical appliance assembly jobs are often
exposed to CTD due to repetitive process rather than the weight of
products, working environment should be monitored and improved with

concern. Workers’ unnecessary actions, improper working position,
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tiredness, and 1rrational working processes can be corrected or
improved by considering working environment from the ergonomic
point of view and doing so can result in 1mproving productivity,
reducing defective ratio, and decreasing potential danger.

Ergonomic Program Standard should be introduced to establish grades
of danger and to control or prevent CTD from by both endeavoring
constantly to enhance and monitor the improvement process.

In this study, the actual state of working place and the methods in
monitor factory are researched and analyzed from the ergonomic point
of view and the suggestions for improvement are presented.

The result of this study might be stretched to the ergonomic

evaluation of similar industry and applied for improvement.
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