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<Abstract>

Clothing should be aesthetic and functional to man and, in order to meet this demand,
the human body should be grosped in terms of ergonomics so that clothing can be made
to accomodate the movable human.

It is necesessary to understand the expansion and contraction of parts of body for the
making of clothing adaptable to movement.

This is an ergonomical study on the adaptation of clothing. The expansion and contrac-
tion of skin in relation to arm movement was investigated among group “A” (25 people)
and group “B” (145 people).

The results are as follows;

1) The expansion and contraction of the arm is not great, but the rate of increase of

the expansion and contraction is similar for each motion. '

2) The rate of expansion and contraction on the total posterior arm length and elbow

girth is shown to he increased, but on the elbow girth and forearm length it is shown
to be reduced.
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3) As the sleeve pattern is made for motion adaptation of clothing, ‘the amount of

margin of sleeve width can be added and deducted according to the individual.
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Fig. 1. Measuring Regions
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Table 1. Mean and S.D. in Static Pose

g £ Mean (cm) S.D(cm)
% A o 51.46 2.25
LFA] Ao 29. 20 1.49
A 8 A o] 22.32 1.44
A gk A o] 25. 84 1.94
T3] Eal 22,72 1,26
Ak E A 24.50 17.15
& 5 EH 15.72 0. 80

Measurement and Rate of the Expansion and Contraction of the Arm by Various

Movements
Measurement of the Rate of the Expansion and
Items Static pose Expansion and contraction(cm) contraction (%)
M, M- Ms M M. M
1 25.92 0.54 0.97 1.89 0.48 0.26 0.13
2 22.87 1.27 1.78 3.9 0.17 0.12 0.05
3 23.02 0.39 0.98 2.11 0.59 0.23 0.10
4 15. 67 0.04 —~0.08 -0.31 3.91 7.67 -15.33
5 51.39 1.01 2.40 3.57 0.50 2.14 0.14
6 28.62 0. 68 1.74 2.52 0.42 0.16 0.11
7 22.53 0.61 0.07 1.34 0.36 3.21 0.16
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Table 8. Distribution of Variable based on
Measurement of the Expansion and
Contraction of the Arm
t -

Items In (g;lr)al Frequency| Percent, 8:?(‘%%

22.0~23.50 2 8.0 8.0
23.5~25.00 2 8.0 16.0
25.0~26. 50 10 40.0 56. 0
1 26.5~28.00 8 32.0 88.0
28.0~29.5 3 12.0 100.0
Total | 25 |100.0
20.5~21.40 1 4.0 4.0
21.4~22.30 5 20.0 24.0
22.83~23.20 9 36.0 60.0
2 23.2~24.10 9 36.0 96.0
24.1~25.0 1 4,0 100.0
Total 25 { 100. 0
21.2~21.90 2 8.0 8.0
21,9~22.70 7 29.0 37.0
22.7~23.40 4 16.0 54.0
3 23.4~24.20 9 37.0 91.0
24,2~25.0 2 8.0 100. 0
Total 25 1100.0
14.0~14.70 3 12.0 2.01
14.7~15.40 5 20.0 32.0
15.4~16.10 11 44.0 76.0
4 16.1~16. 80 2 8.0 84.0
16.8~17.5 4 16.0 100.0
Total j 25 } 100.0
44.0~46.40 1 4.0 4.0
46, 4~48. 80 1 4.0 8.0
48.8~51.20 9 | 36.0 4.0
5 | 51.2~53.60 10 | 40.0 84.0
53.6~56. 0 4 | 16.0 100. 0
Total | 25 J 100. 0
25.5~26. 50 1 4.0 4.0
26.5~27,.50 4 16.0 20.0
27.5~28.50 8 16.0 36.0
6 28.5~29, 50 8 32.0 68.0
29.5~30.5 8 32.0 100.0
Total | 25 | 100.0
16.5~18, 60 1 4,0 4.0
18.6~20.70 2 8.0 12.0
20.7~22. 80 13 52.0 64.0
7 22,8~24.90 5 ’ 20.0 84.0
24.9~27.0 4 } 16.0 100.0
Total ] 25 ] 100.0
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Table 4. Analysis of Variance Based on Measurement of the Expansion and Contraction of
the Arm(original data)

Ttems JMOvement' N J Mean { S.D Source sS Df Ms F

M1o | 25 | 2592 1.74 | Total 320.27 | 99 566
1 M 11 25 26. 47 1.73 Between 48,11 3 16. 04

M12 | 25 | 26.90 1.64 | Within 272.16 | 96 2,83

| M13 | 25 | 2782 1.63

M20 | 25 | 22.87 1.00 | Total 405.48 | 99 *+30. 8]
) M2l | 25 | 2414 1.28 | Between 198.91 | 3 | 66.30

M22 | 25 | 24.66 2.03 | Within 206.57 | 96 2.15

M23 | 25 | 26.78 1.36

M30 | 25 | 2302 1.00 | Total 156.30 | 99 *%21, 97
3 M3l | 25 | 23.42 0.96 | Between 63.63 | 3 | 21.21

M32 | 25 | 24.00 1.00 | Within 92.67 | 96 0.97

M33 | 25 | 2513 0.99

M40 | 25 | 1567 0.91 | Total 76.80 | 99 0.82
. M4l | 25 | 15.71 0.86 | Between .92 | 3 0. 64

M42 | 25 | 15.59 0.90 | Within 74.88 | 96 0.78

M43 | 25 | 15.35 0.87

M50 | 25 | 51.39 2.49 | Total 725.13 | 99 *+10, 88
5 M5l | 25 | 52.41 2.35 | Between 183.96 | 3 | 61.32

M52 | 25 | 53.80 2.35 | Within 541.17 | 96 5. 64

M53 | 25 | 5496 2.

M60 | 25 | 28.62 1.28 | Total 260.50 | 99 **1g 11
6 M6l | 25 | 29.30 1.30 | Between 94.16 | 3 | 31.39

Me62 | 25 | 30.36 1.39 | Within 166.34 | 96 1.73

M63 | 25 | 3114 1.30

M70 | 25 | 22.53 2.22 | Total 882.22 | 99 1.07
; M7 | 25 | 2311 2.24 | Between 28.67 | 3 9.56

M72 | 25 | 22.6 4.61 | Within 853.55 | 96 8.89

M73 | 25 | 23.87 2.10

MM O | 25 7 27.14 | Total 3401.06 | 27 0.04
g | MM1 | 25 7 27.79 | Between 17.24 | 3 5.75

MM 2 | 25 7 28.27 | Within 3383.82 | 24 | 140.99 |

MM 3 | 25 7 29, 29 **pl.01
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Table 5. Analsis of Variance Based on Measurement of the Expansion and Contraction of the
Arm (difference data)

Items Movement N Mean S.D Source SS Df Ms F
M 10 25 0.00 1.74 Total 143. 64 99 *¥16. 03
1 M1l 25 0.51 0.38 Between 47.93 3 15.98
M 12 25 0.98 0.45 Within 95.71 96 1.00
M 13 25 1.90 0.79
M 20 25 0.00 1. 00 Total 348. 20 99 *%43. 99
2 M 21 25 1.27 1.81 Between 201. 58 3 67.19
M 22 25 1.79 1.99 Within 146. 62 96 1.53
M 23 25 3.91 0.72
M 30 25 0.00 0.97 Total 104.13 99 **70. 64
3 M 31 25 0.40 0.25 Between 71.66 3 22.89
M 32 25 0.98 0.37 Within 32.47 96 0.34
M 33 25 2.11 0.46
M 40 25 0.00 0.91 Total 25.32 99 2.45
4 M 41 25 0.04 0.22 Between 1.80 3 0.60
M 42 25 0.08 0.23 Within 23.52 96 0.25
M 43 25 0.32 0.23
M 50 25 0.00 2.49 Total 350. 48 99 *¥35. 63
5 M 51 25 1.02 0.34 Between 184. 66 3 61.55
M 52 25 2.41 0.53 Within 165. 83 96 1.73
M 53 25 3.57 0.58
M 60 25 0.00 1.28 Total 145.26 99 **57.32
6 M 61 25 0.68 0.25 Between 93.22 3 31.07
M 62 25 1.75 0.42 Within 52. 04 96 0.54
M 63 25 2.58 0.54
M 70 25 0.00 2.22 Total 210. 46 99 3.83
7 M7l 25 0.58 0.93 Between 22.52 3 7.51
M 72 25 0.87 0.97 Within 187.94 96 1.96
M 73 25 1.34 1.06
MM o 7 0 0 Total 34.51 27 **8.26
8 MM 1 7 0.64 0.40 Between 17.53 3 5.84
MM 2 7 1.24 0.81 Within 16.98 24 0.71
MM 3 7 2.15 1.42 »P<01
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