Ol A%

= O

h
2
i
»
1]
ljo
]
rel
1)
5
2z
»
1
Pal
=
1o
=
k]

(2000. 5. 17. A< / 2000. 7. 10. 2 e)

Comparison and Selection of Standing / Sedentary Work Posture
for A Light Assembly Work
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Abstract : The work posture impose additional stress upon human workers so that it should be carefully
considered in designing works. However, we have a lot of manufacturing plants which convert their standing
workplace to sedentary one. To confirm the validity of that trend, the authors conducted an experimental
study, and compared the results. The results of the EMG and the self-cognitive symptoms, in general,
showed a correspondent trend that the sedentary work posture was rated more comfortable. At the beginning
of the work, complaint of the lowerback was higher whereas that of the lower leg and the feet went higher
as the time elapsed. If the weight of workpiece were heavier than 500g, increasing rate of bodily discomfort
in the sedentary posture were greater than that of the standing posture. In the meanwhile, the standing
posture was consistently superior to the sedentary posture in its performance. Thus, in conclusion, for a light
assembly work, sedentary work posture would be recommendable because bodily discomfort would be larger
irrespective of the small increase of performance increase.

Key Words : work posture, standing/sedentary work, EMG, subjective rating.

o

LM 2 Astaiol st AAAEANAT FFHA 22
(Musculoskeletal Disorders)Z-2 A28 F39 2
AQAe HYoz A FYRY oo oy 9N A Rusw slow, AR 2
A7 AY BAoRBH ARty gasep  LAEFPS] B BAFoIAY AAE Tl H
sk, o]2A 7ol st APAA o ZEE A7t AATEEE Fdgdd FE, AxY F
o] Rote AiPn AsAPL BE, 7Y g3 2 A2 DAY 5 vk WM PR
AR 7taiAE Gy 7HA) 25T olgE Ae A AR e Frata Fde FH]
2REe /7Y, A% gene Fojm N ALl anzdoelz & & Ao
2 Qe 9¥ae orAF 7 E Frh aPdE BTy, A2 vt H49d
A AHE o] 2:8) %8 A 9 ) (Performance Shapi Ao e FARAY FA2ge HF 7)Eol
Faci?s)'}%ﬂ%—ﬂ]]/‘; Am NG b e E 99 992 AUAAE WA wAss
SuEA, AAsdez AW 4YvG o A ST Lelw A HAAES UG 7T
AZ §A97) AT BAEuic) AR Fop U FEHAA 98 Y AD AL
Gozn AdAe B aag EAAsA R PHRTE @uE ausw AEAA A
9. A% ol w@A & ANz AT AAE 0o ¢ Eaed AR, FAHAAA T
oz wi g 8000 Bel AYAES
' ez AAERFHA ) 24 A, 48
e sk % He Be AYAE0] Fold ¥99 53

108



Axaxele 918 /A MUXMe BT U M

& Zadtgoen, a1 tgogE B §5o] 31
%z BaEn’, 979 B E sF 5 Azt
ol Ml Aol st Wb 2R 26 %7t
thel o} ute] BHE sAstm YA

2. 7ML ARSH

o3 BA dste], AFAAE Yoz
g A7t HAoz sjok & At B
olA7A A7t AU RE oYtk APAE
o AARTGE Ao} wigre] AARTHE A
A= Azte] ¥ 2 Wy Hud dTE 9
om? A BE QL5512 ¢EHS
AAGSH mPL o3t 2T A F4
AduchE YA gEHol Atn & B
2% YA,

a8y o83 ATFEL 7o HAEE3he
Aol @7t f93A gests W)
98 AFolYA, oW EF Ade AR ojd
FAAA7 Saa7le AQer] 9F AP
ol t}.

olA7x LA wol] wEW, JAAJL Y
& APgde] aFTHE AL L Z Foluh
£ d(torque)o] LTFHE A 9o HEsa, u
e F2ze 44 gl vsf oA Aw|
7} Az, Bolgge] & Hn, AdxolA A
H AAE AT uAsty A o)
HAgsitin g Yo,

oA, A71AR AFE AZAH 2o 2YR
Fo] g2 g3l vls) Fudez e Ax
A& AgdE, A 244 JAdA=E
FAFAE FA5etr] Wi, FGRA HBA
o] AguA) FaF FAZ QA

B QA7E olgd FAE 954 T, 29a
He Fotd TAYAS Qastd Rk x}
73 D25 4s vusty FGFREE 1es)
o, @ A4 AHA FAAAA
o} AARAY HAHNFES AR AT

3 A 8

31 Mg

Add g Mo 2P G AFe
BALE7) 918k, A &7 Ade AAsgh

Aot E SR, HISH H3E, 2000

o] YL ULEY FTHE Y= ¥
oy, Fo& 7] golA] FoH YHEES
A #35E Fed Ay 47 g A A
2 Aol Bred 2HAUY EAHE
3 w3 g F AR WEolth

AL vl 717 1078] HE& o]83tA o, F
Azo)E 4ttolgity. EF ol L 60g, 300
g 500g, 700ge| A&, oA A LEH Frt
& F3t9 ZAME wpel] whet 2z wfg- 7hHE
TH 2% FH U970 FAL % 47 7A
& T2 HAgHE Aotk

AL dES YA OR FA AHREEE
e, 53] JAd =F dAA= A 2o A
= AFE7L T2 Z(randomly) 43S 23}
o, H4E Y S 953 T AFEHE o|F3
o 2Hdt ARG S FIYJEE It HALF
o] 7ARE A 2 FAYFEIXTE)A
o3 FH ol FAURE)E w3 Ah

At AME ¥ AJHE oz A
At gARIAIg Yo AAE ges St
ol7} AT Yol kol FAGstE FARAS F
7 E gadoen, o Ao wols 3
AR d3te A9 ddE 2EHAL, F
42 4] APz A 2 A7 JYHA

o okt ofy x

32. 8 ¥

Astd H7tE Y3 AJEECHY 21
(EMG)E ©]-&3tgt}. oldf, 2d&E A5 W F
o] F-Z(biceps femoris), H]E Z(gastrocnemius), 7}
A 1] Z(soleus)¥}, 27| HZ(erector spinae)o] F
et A& 9]&2 1024 Hzo} % 2.7 Butter-
worth bandpass filter(30~360 Hz)= HE|g 3l &,
12 bit =Y AL AD W&V |(Myo 2000)Z
A 3W(digitize) 3t £ 8t

&R 1A A 2l 83 (psychophysical) B7HE
A= A44F4E Y BodyMaps: o] &3 FH3
H7te AABIAE, APATAELE 7|5t H]

i R 2

33. HAEX

Al Hels g SHE ool
e & 549 Ia gigAo] AssEd, H
FEHL 25.6(£0.9) Aojen, AEFL 62+
7.78) kg, A& 168.7 (+6.13) eme] A}

109



dafz,

4.1, 42|58 Hg

TAE AZE W) 108249 AF F 52719
AR5 Z25-¥ 4 & X (root mean square; RMS)E +
st} FZ g BHRL, oAl ) 1087e] A5
Z 1879 A3 = Fourier ¥ 3H(Fast Fourier Trans-
form; FFT)3le T34 PR powerE T3

2, A4 A9 power & 7|E2E A 3Hnor-
malizing)3he] BA]5heich

nRMS (normalized Root Mean Squares)] =7]

£ 2 AR 259 BFEE Uyehisw,
FAEN A 2y @428, A, 334
b Fo] X5 nRMSd| fo3 FFE w2 9l
o daEfey, BHISEFL AA, A
b AR LEAEE F9I5he(p<0.05) 2
de Aol o} Aol Hu Wt 2R
Sk ohet A3z 25ERY 2EFE
& #98kA FRTHE>0.05).

AFFFol 7P A R A4
AX e &5 A=Y =Y WtE, HF5H
10 o sandng 009

O sedentary 809
—v— standing 3009
- sedentary 300
. 5 —=— standing 500g
3 —0-- sedentary 500g
< —& - standing 7009
zé; —O— sedentary 7005
> 0
5
L
Time (min)
(a) erector spinae
10 e standng 60g
O sedertary 809
—v— standing 300
— - sadentary 3009
5 —8— standing 5000
g i 008
g —~O— sedentary 7009
)
k-]
g
i,

Time (min)

(b) biceps femoris
Fig. 1. Relative variation of nRMS over time
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Fig. 3. Self-cognitive symptom difference
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