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Ergonomic Studies of Arm Shapes and Sleeve :
Classification of Arm Shapes
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ABSTRACT

This study aims at designing sleeves which are suitable for arm shapes and arm
movements. With the samples of ordinary 23 women aged from 20 to 22, the arm
shapes and movements were measured 3-dimensionally using a motion analyzer and a
sonic digitizer, and then classified into three characteristic types(A, B, and C). Our
analysis leads to the following conclusion. The factors classifying arm shapes are the
length from acromion to posterior armpit point, arm hole length, the cap height,
difference in height between anterior and posterior armpit points, armhole
circumference, upper arm circumference, armhole depth, and underarm circumference.
The characteristics of arm type A is that the armhole depth and the length from
acromion to posterior armpit point are the largest, while the circumference inbetween
upper arm and elbow is the smallest among the three arm types. Thus, the large
circumference difference between upper and lower arms is the most notable in arm
type A. The factors classifying arm shapes for arm type B are the smallest except for
the circumference inbetween upper arm and elbow which is larger than that for arm
type A. The circumference difference between upper and lower arms is small for arm
type B. Arm type C has the smallest armhole depth, while other factors are similar to
those for arm type B. In type C, the size of upper arm is comparatively small on the
frontal plane, while it is the largest on the sagital plane.
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s 2 2E 2 3 4 5 6
X1 036291 | 0620% | 031631 | -0.17110 | 002039 | 0.01202
X2 051324 | -044934 | 016274 | -0.07621 | -055080 | 025756
X3 035620 | 058987 | -017402 | -0.02398 | -059628 | 0.06132
X4 030414 | -058092 | 045490 | -007559 | 014137 | 044812
X5 039791 | -033814 | 046433 | -0.09782 | -0.19902 | 0591%
X6 017887 | -0.38952 | -0.14353 | -0.01242 | -055418 | -0.15022
X10 017553 | 066420 | 034888 | 0.118% | -015280 | 045488
X11 -0.10228 | 068997 | 007495 | -0.17219 | -029994 | 0.29803
X14 019748 | 061826 | -001532 | 0.09539 | 006694 | -0.17416
X15 042323 | 023217 | 017797 | 008129 | 049488 | -0.08518
X16 076444 | 005242 | -021317 | 009597 | 044424 | 01743
X17 064902 | 019685 | -021918 | 03849 | 028241 | 0.23369
X18 057842 | -0.16542 | -025060 | 0.16664 | 046370 | 0.08750
X19 050383 | -0.24316 | 021160 | 059333 | 009202 | 0.00083
X20 -0.18%62 | 005556 | -0.14888 | -0.64537 | 041913 | -0.20130
X21 035132 | 021019 | 006928 | -0.06276 | 057704 | -0.22659
X22 039470 | -0.06655 | 024308 | 048554 | -010285 | -0.39176
X25 -061280 | 018328 | 000240 | 063649 | 009224 | 032736
X2 -0.11604 | 025581 | 045373 | 066123 | -007001 | -0.19522
X27 -0.62654 | -0.00418 | -035685 | 023609 | 014618 | 051274
X28 039177 | 018746 | 050660 | 028553 | -0.12326 | -051302
X30 043522 | 039684 | 061899 | 006917 | 01918 | -0.0913
X3l 054859 | 037859 | -057622 | 013646 | -025281 | 0.05085
X32 -0.13351 | 034240 | 060875 | -026970 | 025770 | 020458
X33 034625 | 047844 | 041270 | -0.04722 | 027426 | -0.00367
X34 027740 | 033599 | 000489 | -0.20813 | 034412 | 035878
X35 051695 | 020452 | -067934 | 019927 | -001197 | 0.04675
X37 -065399 | -006056 | -0.08533 | 068672 | 015082 | 018722
X38 051847 | 022851 | -045106 | 0.3367 | -006114 | 001258
3 & X | 559 | 406374 | 357349 | 291430 | 284504 | 220652

W | 192 140 123 100 98 76

ARG | 192 332 455 555 653 729
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<E 4> AZxle MX|gefd W@, BLUEM, HUEHAE A

& Ef A B C - Duncan test

HESS g 0 g4 g AB | BC | AC

X1 17.68 15.24 17.24 6.93*x* * *

X2 53.79 54.19 55.40 1.18

X3 11.35 10.07 11.01 4 88+ * *

X4 21.24 22.37 21.77 0.71

Xb 3259 32.44 32.78 0.14

X6 21.20 21.75 22.62 153

X10 14.79 13.18 13.92 7.42%* * *

X11 12.79 11.80 12.15 2.94x *

X14 38.20 35.68 39.24 5.35% *

X15 31.73 31.27 34.10 2.96%x *

X16 23.13 23.66 25.75 10.09%x * *

X17 22.00 22.36 23.26 5.42%x* * *

X18 18.96 19.61 19.98 1.27

X19 15.06 14.71 15.08 0.76

X20 17.90 15.88 1755 2.37%*

X21 21.80 20.33 2145 3.93%

X22 24.43 23.06 22.18 143

X25 14.24 11.40 10.72 4778 * *

X26 5.00 2.70 3.06 4.99%x * *

X27 924 8.70 7.66 1.28

X28 054 0.31 0.47 1.87

X30 1.355 0.632 1.37 4.94* *

X31 4.31 3.64 441 2.26

X32 -4.66 -8.84 -10.36 1.70

X33 147.80 146.70 143.9 0.66

X34 12.96 9.27 8.49 0.86

X35 22.33 21.18 23.53 0.93

X37 62.97 54.08 43.70 3.00= *

X38 1.44 112 1.18 2.50% *
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) SR 2 0.27956+ | 003963
X30 ¥ A=Y oA | 026897+ | 014550
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