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HM =1 (H < 25cm)
25 / H (25cm~63cm)

i

FHYADE o) AXNA B@ FAsT 2l &9 gA7AA] $8A
P2 L) 9t BEe) AR s, Po] AFE WAL dE A9E
A5 w2ol A FHE T AR @k &9 AAE FP g

@). VM (Vertical Multiplier, =& Al4)
A7} EA4 Atole] FHAEE FFTFATAES 1HSH] A% ATE D
. FHAA(V)E AHLERE THFES EAFASTL e & AA7A 9

7 Aoy, #4A%E thed AL olgs TFar

¢

VM= 1-(0.003 * |V=75])(0 < V < 175cm)= 0(V > 175cm)
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@. DM (Distance Multiplier, A Al<)

FHFES o|FAY FAAZ(D)E TAFASHA N 183ty st AlE Egit
THES 3 Y 73 $ake ols A9 @A (D, Vertical Travel

Distance, &o]l% 7. dY:cm)E5H t}29 A& ol &d] F3th FFolF

A(D)e 229 o5 9 AW o5AHe] fAAM 57 94 v
of ape] Aefx o]t

DM = 1 (D < 25¢cm)
0.82 + 45/D (24cm~175cm)

@. AM (Asymmetric Multiplier, Bt A A=)

sHFEC] o AHoA B2 = ofd YA AEA UElE A4e ARR

g old) 4L o] gs) Tah

AM  =1-00032*A (0<A<135)
=0 (A > 135°)
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©). FM (Frequency Multiplier, ®1%= #A<%)

£7] RI% F(Lifting Frequency, 3/%), &4 A1+ LD(Lifting Duration),

792 V(vertical location) Z5-H th5-2] Table A. 1& o] &3] AA st}

Table A. 1 =)| iz Z2&E ?l&

ol
=5

Z A ZH LD (Lifting Duration)
Glre D < M2 TAIZE < LD < 2M 2 N2t < LD
V< T75em |V = 7hem |V < 75em .|V 2 75em- | 'V < 75em- | 'V = 75cm
<02 1.00 1.00 0.95 0.95 0.85 0.85
0.5 0.97 0.97 092 0.92 0.81 0.81
1 0.94 0.94 0.88 0.88 0.75 0.75
2 091 0.91 0.84 0.84 0.65 0.65
3 0.88 0.88 0.79 0.79 0.55 0.55
4 0.84 0.84 0.72 0.72 0.45 0.45
5 0.80 0.80 0.60 0.60 0.35 0.35
6 0.75 0.75 0.50 0.50 0.27 0.27
7 0.70 0.70 0.42 0.42 0.22 0.22
8 0.60 0.60 0.35 0.35 0.18 0.18
9 0.52 0.52 0.30 0.30 0.00 0.15
10 0.45 0.45 0.26 0.26 0.00 0.13
11 0.41 0.41 0.00 0.23 0.00 0.00
12 0.37 0.37 0.00 0.21 0.00 0.00
13 0.00 0.34 0.00 0.00 0.00 0.00
14 0.00 0.31 0.00 0.00 0.00 0.00
15 0.00 0.28 0.00 0.00 0.00 0.00
>15 0.00 0.00 0.00 0.00 0.00 0.00
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A 3. Step 2914 -3 RWL #S o] 839 LI(Lifting Index)E
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L= =& o o
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ozw rold ol AFAA 24 AINE PO oRofAuE A A

F4o 357k ol AL 2o] Red FH
Aol Bold4E, ® Bl 2 ol aPHAL BB A} BEES 2
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Aem Yok AARFE Het 2L HE o)
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] RULA7} H7kste 34
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flo

el Bato] 9Pe Fe AAE

- 279] 3<% (number of movement)

ol
)

ol 2529 (static muscle work)
- & (force)

- 29 zA (work posture)

) B4 AR
RULAE ol &slx @y 238 fA7ists 33e 34 3 A2 rojdrh

A AAE 49 AAE B J1BEE wAoln, T AAE V15T 39 A
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NEFE 22HQ 3s A= dAo]
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(Fig. B. 1) 4 |ateto] ¥zmo@ 90°0/4t 22 mf (90°0l4 =7)
+1 [0 Z2eid UALE &2t0] HE2AM U2 W(LZED
1 22 It AU T2 =7 Zol A2 ANdstn U
g
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, |[Hel ¥FmoR (0-60"H2 YKo 10001 AUS o
o S o602 =2 100004 2H)
(Fig. B. 2)
b B0 B8 sHo® dzeM FYsiLt Qo wol ol
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v =& 2 &S0 vlE0l N A AEA U o
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Table B. 4 21 B2l && %ot &A1 (Score B)
Score B b |
1 2 3 4 5 6
= = ctel Ctaj Ctel Cte Cto|
1 2 1 2 1 2 1 2 1 2 1 2
1 1 3 2 3 3 4 5 5 6 6 7 7
2 2 3 2 3 4 5 5 5 6 7 7 7
3 3 3 3 4 4 5 5 6 6 7 7 7
4 5 5 5 6 6 7 7 li 7 7 8 3
) 7 7 7 7 7 ] 3 8 8 8 8 8
6 8 8 8 8 8 3 3 9 9 9 9 9

Aoflx 2F A, 718 BEE Z}ZF Score A, Score BE T3k, 7)o &5

of F}=3lA Aal:s FH(Muscle use score)@t A& o]y HbEAH o7 U3 3|

B3 Force score)7tA me#ddtd Z+zt Score C, Score

o] ZE& 258 (muscle use score)®t TRIFHSF

o,

t}L-9] Table B. 50| YERAAT

(force score)&

Table B. 5 28 £52 & 25t
A ROl KM A
BRI
( | 1 F2 MHo MH=Z 12 0 52 9)\}“".' ]‘30” 43
muscle use O|’§ U_fé_;—'% [[H
score)
0 |ele = es) gLt kg vlRol B2 21ziol & uf
T [2-10kge &8 2t2to] & o
dratas , [10kgel g FMel HEHE AS Fou gsHo
(Force score) 52 =
3 10kg O|AtQ] &8 AMHOl AMEI2 HS FIL iEgxoz
Ble = et Aol P2 FoIM RN B i

Score C =

Score D =

Score A + muscle use and force scores for group A

Score B + muscle use and force scores for group B



A AN E A F3 Score C& Score DE ARSI A

A4 A Rek +7L 2FshE st $TH Reh(Grand score)F 2

Table B. 6 22l 235} (Grand Score)

Score D (neck, ‘trunk, leg)
1 2 3 4 5 6 7+
1 1 2 3 3 4 5 5
2 2 2 3 4 4 5 5
Score ¢ |3 3 3 3 4 1 5 6
. 4 3 3 3 4 5 6 6
(upper limb) ™5 4 1 1 5 6 7 7
6 4 4 5 6 6 7 7
7 5 5 6 6 7 7 7
3+ 5 5 6 7 7 7 7

#19] Table B. 6914 7% FEZHQ &< ol&ste] A=z A F3471 o

= AEAA &9l Table B, 79 W] A= FET 5 At

Table B. 7 2 A 2| L5t £&=F (Action Level
Crand | 2% Fol8ZE AT
Score || (Action Level) ==
1 AU S AEHog Tl vtExo2bt
1 Mol AN Z=0™ Y AMIE 8 FHI gles
2 LEEFH T,
3 AL REMlOl st FopAel AR Ip "oty =
4 g MME Ui E Hl YWoiE 248 LIEHWCH
5 2 AMIE ST E e uiPe A St=s AE u
6 X EfAHCY
7 4 A AME Z2F "R ojof sttte Z4E LIETWTE
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A Study on the Musculoskeletal Disorders Prevention

Program in Electronics Industry

Choon-Kee Son

Department of Safety Engineering, Graduate School.
Pukyong National University

Abstract

The purpose of this paper is to investigate risk factors and ergonomically
improve the electronic industry for prevention of work-related musculoskeletal
disorders, enhancement of productivity, and worker's satisfaction. We
executed questionnaire survey, ergonomic risk factors investigation of
manufacturing lines and ergonomic intervention of work methods, workplace
and hand tools. The results of the questionnaire showed that 6.5 % of
repliers were positive in WMSDs symptom survey. In ergonomic evaluation,
the analysis methods such as RULA and NIOSH lifting equation were uséd

and 554 processes in the lines were evaluated to be potentially hazardous. We



ergonomically improved the processes to reduce potential WMSDs hazards
manual material handling, carts, work tables, transport methods, working

posture and hand tool.
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