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Abstract

Equipment designer should consider how many people and what range of
percentiles will be used as design criteria. The usual practice is to select some
large range of the accommodation, such os 5th-95th percentiles. There is
difficulty in defining 95% accommodation of population in complex design
problems which involve several body dimensions. This paper develops the
methods of constructing family of manikins which are validated for population
accommodation. They are analyzed by the interactions or relafionships
between body dimensions. Proposed manikin fomily represents multivariote
body dimensions. Moreover, nine manikin families are determined for
representative Korean of 30-50 aged by proposed manikin fomily. Their 2-D
CAD modelings are developed for bio-mechanical and ergonomic applications.
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HZlS 9E 4= ok dE £ VDT §=2
2Ho]A HAl Bad npl7E A3
B, olw] widll A& 7HFAE widH w, BT
AAw T w,B T 2 wy) FTH HH o2
ZHA12] ol B9le] 2HHIE AXA Eik
28E YaAelAe Folrt UF FAAY
#AA BHE ZAA HE AEe ddHes
i AA 2 Aotk w7l 2HA| &
FEEE HEo| gtk

F 39 AASZAE vl 2 e g
AAAE Al 2-D CADE ZdHsgth
32 ANSYS(Swanson Analysis System,
Inc., Ver. 5.0) ZZ13 F preprocessing 7]
TS olglgleon 19 19 2k I2¥ 1
L vl 718 Family 1914 9747 e =
d3sack 2198 12 712 2m, AE 2m¢}
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£ 3. #h=0l 4ol30-50M)0] CHEF opf7l AAx

- o A -
o H 2 g o7l 2% 0zl 28
i 213 (4:5 6178|911 23] 4 (5|6 |7|8|09

1) 7| 182.1(174.6/179.8(172.3/163.6:156.1 161.21153.7/167.9/167.4[160.6(1 68.0161.2/150.41143 511 50.9(144.1155.8
2} S0 169.81162.7/167 31160.3(152.4/145.3(149.91142.8i156.3/155.8[1 49 4{156. 150.5139.5/133.01140.5(134.1/145.0
3) 25=0 156.2(150.7]155.3/149.8/138.9(1 33.4{138.0/132.5/1 44,311 43.01 37,611 43.5138.01127.3121 81127 8l122.3132.7
4) SIS )=0] 88.8 86.2 88.3 85.7| 76.9) 74.3 76.3] 73.7| 81.3 80.6 79.1| 82.2| 80.7} 69.4] 88.0 71.0 69.5) 75.1
5) 2FUH| 50.8! 48.8 43.3! 424 489! 48.0 41.5 405 45.7| 47.90 45.7| 40.0( 38.7| 46.1| 44.9] 38.2| 37.0| 42 4:
B) 7/&tdy] 33.1 32.4| 28.1| 27.4 32.0) 31.3] 27.0( 26.3 29.7 31.0| 30.7| 24.8 24.5 31.1| 30.8 24.9 246 278
7) o) 358 34,?.31.9 30.8) 33.6( 32.5 20.7] 28.6( 32.2/ 35.0| 34.6) 30.5) 30.1] 33.7| 3.3/ 29.2| 28.8 31 9
8} 21a5H 24.9) 25.0 18.7 19.8 24.3 24.4) 19.1) 18.2{ 22.0 259! 256.1| 18.1| 18.3 263 26.5 18.5) 18.7 22.3|
9} i 249 247 18.4 18.2 253 25.0( 18.7 185 21.7| 25.0 255 16.8 17.3 254 26.01 17.2 17.8/ 21.4
10) grogwWe 17| 87.3 86.1| 84.8 83.5 78.4 772 75.9 74.6 81.0) 82.2) 81.8 80.2] 79.9) 73.5 73.4| 715 71.1| 76.7
1) o237 i 98.5 90.9 96.8 89.2 93.2) 85.7) 91.6! 84.0{ 91.2 91.9 84,5 91,5 84.2) 86.3 79.0 86.0 78.7; 85.3
12) oo 87.1: 79.2 854! 776 82.2 74.3 80.5) 72.6 79.9 80.9 74.0| 80.3 73.4| 76.3| 69.5 75.8 68.9 4.8
13) eteoini=o| 66.6( 59.7| 4.8 57.7| 63.1| 56.2 61.1| 54.21 60.4| 61.3| 55.8| 60.2| 54.4| 58.9! 532 57.8 52.01 56.7
14) pSEdlx|g| 29.9 24.0 28.9( 22.9 30.8 24.9' 25.8| 23.8 26.9 28.3 22.7| 27.6| 22.0 29.4 23.8 28.7 231, 257,
15} giefs=s)| 54.2) 53.2) 53.0( 52.0| 47.0| 46.0) 45.8) 44.8( 495 497! 48.9| 48.5/ 47.9 43.4| 405 424 41.6 45.55
16) gz 43.6 43.5 44.00 43.8) 37.9) 37.3| 37.8 37.7: 40.7| 99.8 39.3| 30.6) 30.2) 34.6/ 34.1] 344 340 36,9;
17) sleumceien | 18,0 15.2) 13.4] 126 153 14.4 12.6) 11.8 13.9 15.8 15.5/ 12.9 12.7| 14.8 14.6/ 12.0/ 11.7| 13.7
18} gicdo| 28200 60.0| 59.7) 57.3| 57.0| 52.4 52.2) 49.7; 49.5( 54.7| 57.0| 56.6 54.3| 54.01 50.5 50.3 48.0 47.6 52.3
18} ggo| £32l0| 499 40.4| 48.4; 47.9 43.2; 42.6( 41.6 41.1) 455 48.3 48.20| 455  45.3 42.8 42,6 39.9 39.8 4.1
20) S5E| LeRARI0|N15.2111 4411.4107.7102.2) 9.4 98.5 94.71104.9[107.5104.3{105.1101.9 93.8/ 90.5 91.4| 88.2| 97.8
21) ofpfE =ERZio] | 36.8) 365 35.9 35.60 323 32.0 31.5 31.1| 34.0 33.7| 33.8 33.31 33.4| 29.5/ 29.6 29.0¢ 29.1! 31 4
22] R 28210 47.5] 47.2| 46.7| 46.4 416 41.2) 40.8; 405 44.0 435 43.1| 42.7| 42.41 382 570 37.4 37.1| 403
23) 232i0| 19.50 18.3 19.0r 18.7| 17.4[ 17.2) 16.9) 16.6! 18.1| 18.1| 17.8/ 17.8 17.6| 16.3 16.1] 16.0 158 16.5
24) gi2i0| 26.6) 26.1| 25.8 25.3; 23.9) 235! 23.2( 22.7| 246) 24.5/ 23,81 23.9) 23.2| 222 245 218 210/ 227
25) 22 | B7.1) 81.6 63.3 57.9 76.1 70.7i 52.4r 48.9) 67.0) 73.2| 69.2) 50.9] 463 66.0| 62.0 437 39.6| 56.4

71E AR (reference box) ¢l ATk o 23 257) B MBIY BE Ko vhy
249 $A 712D 254 F2 2h AFE A5 4% & Yok 2o o) HER2 o
Hog olgald Rdye] YA BE S £50] 3DZ WAAY AFoln AH T
1 AREEAS St 2982 Bl 2] oie PREsE 2 998 qgot,
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W, AHE ZFHd AP vzl 25S
HAE 4 Uk oW vhZie] gk ARE-A}
2] 485 (accommodation) = M} 7] of
ol Al v go] F7IER) oM H
88 222 HYE 2FE 4 YA "ok

T A 9§ vpd|7) BAXSFE A

CEgo ™ 221902 CAD vhi| S 2dgdt
Gk B AFM T GAXFE 5¢
@] QA& RAMG upEeE F3 Ao|BE
19 ekg AL gEst vhd|7l o
& & 4 ok of AR vzl HA Bt
cpiie} Workstation A 5 2+ AT EH
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