ikl - Foad

of Industrial Engincers
Vol, 2 No. 1

AR (KT REEEES WX

(A Study on the Standard Working Area by Somatometria)
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Abstraet

The purpose of this study is to establish the horizontal and vertical working area
which is dependent on measuring value of workers, body in order to make easy and
stable working environments, and then to design the size of machines, tools and instr-
uments in production factory because of making the practical production conditions
which is the most suitable to human characteristics.

But there is necessity that we have to review numeric value of measurement period-
ically because the size of workers’ body is variable according to periodic and social
circumstances.

The establishment of standard working area after measurement ensble us to make
the best working conditions and we can design standard working table, optimum size of
all machines and tools in production activity.

Therefore, we can also acknowledge the importance of studying on human engineer-
ing because human engineering is necessary to reduction of fatigue in working, saving
workers from industrial accidents, fail-safe system, improvement of productivity with
increase in efficiency and ete.

Finally, this study informs us that numeric value of measurement is larger than that
of Japan, but not than that of America and Germany. So we can establish standard
working area which is the most suitable for Korean inherence after measurement of
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detailed parts for workers’body,
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Table 1 Distributional situation of worker

Age Mala % II Female 9 i
6 - — b e | 20!
1% — — ‘ 27 9.4
18 1 0.46 1 71 24.74
19 } 3 .38 ! 53 18. 46
20 | — — i 55 | 1916
2n i 4 1.8 | 46 | 16.03
2 7 323 | 12 4.18
23 1 4 Les |7 2. 44
24 33 1521 4 7 2. 44
25 20 9.22 | — —
26 2 9. 48 . — =
27 2 9.68 1 — | —
28 . 20 9.22 © 1 0. 35
2% 13 5.99 i 0.35
CINIRE 599 1 0.35
a9 415 1 — —
I3 !5 230 . — -
I 323§ — —
bos s 2.3 § — —
Loss s i 277 — —
.38 2 0. 92 — -
- é 2.77 — -
|38 5 2. 30 — -
39 5 2.30 - -
41 1 0.46  — -
2 1 0. 46 — —
8 0.46  — —
5 1 2 092 i — —
O T PR —
8| 1 T 04 5: — —
| Total I

217 10000, 287 - 100.00 |

. # Data: K Co., 1975 November
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Fig- 2 Measurmg Ttem b,

Fig. 1 Memsenng Item a

propd Fig. £ Measuring Items d.

Fig. & Measuring Ttem «.

Fig. T Meascrng Ttem g

Fig. 5 Measuring [tem e.  Fig. § Measuring Item £,
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Table 7 Comparison of Meaaurmg Va]ue(Male)

Table 5. Comparison of Messuring Value(Femlle)

Measuring;_ltems __________13_0’_‘_ 19679 l 1975 In Mechrin.;IT;m:h'“‘——— Yer | 194718 1976
2 | stature ' 164.3-; 166. 51 | 2 | stonre | 1855.0 | 155.23
3 sitting height . 888 9147 3 | sitting height ' 841 8545
4 eye height DOTE4.2 . 154.54 4 | eys height 144.5 ' 144. 57
& . ccromion height | 1354 135.83 & * actomion height 126.0 | 127. 24
30 | olecranan height . 99,5 104.86 10 olecranon height 95.1| 98.%90
11 waist height 95.5 1 99.14 115 woist haight 9.7 | 94.79
12 I phalangion B height 7.5 73.73 12 i phalangion H height 66.9 . 69.33 .
14 : knee height . 467 | 49 n 14 knee height 44. 3 46. 55
15 i knoecap height, sitting i 49.9 1 51.31 15 | kneecap height, sitting 44,0 | 49.09
16 | coput fibulae height ©40.8 1 44.03 14 | coput fibuloe height 38.8 | 41.60
17 | shoulder eloow length l 2.8 33.99 17 :shouldar elbow length . 30.5 31.22
18  foream hand lengrh | 438 439 ': 18 forearm hand length . 41.2 1 40.70
[ biacromial diameter . 387 3178 : 9 biacromial diameter -I 351 | 3492 :

Lt SR JrE H Rl
sHEldERT e 10755 118 98 #8 113 28Q 4
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M=Cm 1/n B fotMo

1B, Cm ; RIS
M, BFE
1}, E#EK(CL; Confidence Limit)
95%9 A%; ME1.96XSD/ VT
99% A-%; M+2.58XSD/ VW
o, E%E2(SD; Standard Deviation)

SD:C’”X\/;B gf.'“ig—(l/n _‘gfi“s)z

2, #E(R; Range)
R:Mmu—'Mmln

dl, MEHEMKCV; Coefficient of Variation)
CV=8D/M
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ERsld Table 5, 63 2t
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of ®E ARRS BT HEF Frstd Table 7, 8
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W, 1968,

=) #Re, ERFHEY BRd X,

P, 10742

9) fEREY BARFE(Table D2F

12) ARG FEE ZE(sME)F BROSHEE)E
Pilots ®E(lo75d) & fFRES BB L= P,

13 AIeHES #wHE W% (REFA, 197nd), AZE
(19700) BE(1975) =5 (FREES HEo2 U3
o]k,

14) ABEHS EHy =5 fFE¥E BALE ¥ A

128

15) &271, AMIEA &8 fRRRBERR, BRI
#1957, p.257

16) &%7, #IH#H, p.257
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Table 8. Internaticnal Comparison of Working
Areas

]T - Nations Gem
i ws R U.8.A Jopon | Kores

A (q'vc) i75. 26!1?'2. 00i162‘ 05166, &1

|
B (onvd) [162. 56]161. 001150, 32154, 54

C (a~ve} [147. 32/142, 00;330. 927 35. 83

D (o) |106. 68106, 00/101.77]104. 86

Male | E (o~ug) l 83. 68| 82. 00| 73. 40| 74. 84

F (a~h) | 85.88 55. 00, 47,03 4%. 01

G (b~i) | 67.31] 65.00; 41,46 62. 10,

H (b~} | 39.37 — | 35.01| 34.73

1 Ckol) 40, 64: 45.00; 3B.08 37.78

A (o~oc) (160, 02(161. 0O[15). 79155, 23

B {a~d} {147. 32{150. D0140. ?0;14?. 57
' |
C (o~ve) [132. 08,131 00121. 92127. 24

D (o~ | 99.04 97.00, 95.16 98.90

Femala -
E Careg) | 73, 866| 76,00 67.489| 69.78

F (o~oh) | 50.80) 50,00 43. 64 46. 55

|6 o) | 59. 49| 57. 00 55. 28] 57.91

| H (b~q) | 35,56 — | N.08 3214

I (b~} | 35 56 41.00) 34: 40 34, 92

4 9EE et e KBRS EME sd B
HESS AMIBMez Bitstz By 2d
BHRMHY Aojvh

U BEA Bk FEE ERARINES 93
. (Table 2, 328

o] FEAT Refle BT HEEMe BERE
o e #Wbidnz —EHEe ®id ABE 3
BE LE e, FRP, BRER, HERR
Z £ 2R dch

D DES ERBHEA BEA Bi FEKY B
BEE 2 rBfeERe BEdadFig 910,11,
12,13, 14 218) '

LD ARFE, MWW, p.1l4
PR, HiNE, p.607
18} Ralph M. Barnes, Motio nand Time Study,
4th, John Wiley & Sons, Inc., 1958, pp.250~254
REFA, Methodenlehre des Arbeitsstudiums,
Teil 1 Grundlagen, Carl Hanser Verlag, Miin-
chen, 1973, Seite 108~115
BRTE, SN, pild~l7
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Maximum Work Area

Noeznal Work Area

Maximum Work Azea

bt 7,73 i J s
lon.2d 20,20

Bl
161,58 150,14

Fig. 9 Horizontzl Working Area (Male)

i 10 ITorizoutal Winking Area (Femafe)

~ o Visgal limit of It eye

Ry

166,

Fig. 11 Vestical Working Area Cmale} a.

e BO13 ——

9914

Fig. 12 Vetioal Working Area (Male) b




155. 23
144. 57

127,

Fig. 13 Vertical Working Area (Female) a.
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31.22

} 85.45
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49.09 41. 60

A Iy

e 9479

-

Fig. 14 Vertical Working Area (Female) b.
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Fig. 15 International Comparision of Working Areas
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o] L By Hhito] U5l wFd AE
TfEgEHd kd SEsT _

AW s PN BEMEREY Bis
ARY RAFEHEL HHT - = dolrtd B
IR BT E ER BB SEY B
o EBEAT #itd 125 AA o HES HWAE
7 gth sk R BAkE BY 4EE 5
L. fEEESC B, ERNEEE 259 HEhEd
#E 2% 9 ARH9 £EESE ukAy 34
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Eies &4 F U= Ao

xRN B RS BRA (FEE AR
#Eirel T KEH EEA, BRA (S
Hatel HES 2olAzm god, BEA fEHEH
Halg AR Folalm lov B, ERiEL BE
At HEAel 25 A8 e FHET 2ol 9l
vk, (Fig. 15, Table 9BE). A, Fl& B4 #K
4 REY £RBd 49 BEGAL ERA, BREA
hatel RS 4 FEEMS vz g,
AEACA HEd %) 2 EE, KFFEREEE
Az 9.

=4 BE T HEAT okt e el EEA,
WRAA Ideg dolA = g2y, BRARGE &
o HAAS R & (P i Bk
Hel Az ek, zElz REN LBFRES
oA & Ay EolE ERH Folok dhel BiEs B
B A Eolg BF9 58 2. 5emtlem,
TF9 138 4.0cmt2em® F@Eta v,

E2 2 K Wl delAE HiEiEse] KI#H
B fEEE S4Ad RES dorz 2eits
2489 BERABITEED S 20H9 =R 4§
T AvE 25 WSt L2 ey B &
FE S AMIERAY HEl o sho] FEEEHES) FEaEo
o) Fo] Az}t 9,
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2 #* XM
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W, HECEE Rk, FeH, 1074

() ZEHE, XEH FRENE B8 AMIS
By B - WIS LAk Vol 10, 1975.

(3 &87, ARIMHEC &T FEEBEE WE
#AFROUE, 1967,

(0 #xi, FREHSEY Bid XS WES,
1968

(5) E:AER, Bir=4, AMTRER, Hamk
FEFn 435

(6) FANE, AMI®, BIITEFMR, M
445

(7D FENEEREEEAGE, FRIZEEE, A
FITHEFMeL, B 30E

(8) AHLBE v V72 7 BREZEEE AHIE
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() HER, A\MI8F—x7v7r, arii, B
o472

(10} FARE, T4, AHMIB, ==7+it, F
455

{11) Ralph M. Barnes, Motion and Time Study,
4th edition, John Wiley & Sons, New York,
1958,

(12) REFA, Methodenlehre des Arbeitsstudiums,
Teil 1 Grundlagen, Carl Hanser Verlag,
Minchen, 1973.

{13) Siemens, Ergonomic und Arbeststechnik, Z
FA FTE 2 FT 31, Nirnberg, 1972

(14) Walter Rohmert, Statische Haltearbeit des

Menschen, BEUTH-Vertrieb GMBH, 1968.

(15) Gerhard Kaminsky und Hans E. Pilz, Gest-
altung wvon Arbeitsplatz und Arbeitsmittel,
BEUTH-Vertrieb GMBH., Berlin, 1963.



