Slacks®] #aEtkel BT AMTIERHY H5
—FAFH % KBES e RO E—

An Ergonomic Study on the Function of Slacks

—On the Expansion and Contraction of the Skin Surface of the Lower Body—
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< Abstract>

This study was to investigate the changes of shape of the surface square measurements, the rate,
measurements of expanison and contraction and correlation.

In this study was found the following:

1. According to the developmental illustration ‘of the shell it was revealed that there was a
great change in the thigh area of the body. When the leg was raised and the waist bent foward
the front sections of the abdomen were contracted and the center back of the hip was expanded.

2. It was found that the contraction was present in the girth of the back section and front section
was expanded in the rate of the body surface. In the length from the middle waist to hip the
front area showed agreat deal of contraction the back area of ithe hip & thigh revealed a great
deal of expansion.

3. By the somatometry, the measurements of the expansion and contraction of the body surface,
there was a great change in waist rtand hip. It revealed that the maximum expansions of waist
and hip line in the chair were 1.8cm and 4.08cm respectively, Therefor, when slacks are made
at least the amount of ease of 1.8cm of waist line and 4cm of hip line must bs made and the
allowance of the center back of hip area must be made.

4. It revealed that there was a correlation between waist and hip girth,
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Fig. 3. Flat Shells of the Lower Part of the Body by Various Movements.
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Table 1. Rate of Contraction and Expansion of Skin Surface by Leg Movement

Unit=%

Bl—ovements g p, M1 M2 M3 M4 M5
1 78 8.3 -3.2 -2.6 -14.1 —-21.2
2 80 —11.4 —16.3 —25 —25.6 -47.5
3 112 ~-13.8 —20.1 —37.5 —16.5 —-17.9
4 112 0 —21.0 —54.9 —26.3 ~35.7
5 56 —-0.9 —4.5 -3.6 —1.8 -7.1
6 67.5 —-111.4 —64.4 —60.7 —~25.9 —54.8
7 164 0.6 1.8 -10.1 2.4 -3.7
8 238.5 -9.9 —4.0 —8.8 —4.0 —4.2
9 122.5 2.9 12.2 2.0 5.3 4.9
10 182 10.2 14.8 5.2 4.4 .9
11 70 12.9 10 9.3 18.6 25.7
12 66 -1.5 32.6 16.7 21.2 39.4
13 125.5 4.4 —7.6 3.2 4.8 8.0
14 89 10.1 47.2 14.0 14.0 15.2
15 109 16.5 124.7 34.9 10.6 10.1
16 123.5 16.2 11.7 63.6 56.3 38.9
17 117.5 14.0 19.6 16.2 10.2 12.7

18 137.5 16.2 —3.6 12 2.2 00
19 81 —14.8 —15.4 —23.5 —5.6 -11.8
20 118.5 —15.6 —24.1 —13.9 —12.7 11.9
Total (F) 1212.5 4.0 -2.1 —12.8 -7.3 —12.9
Total (B) 1037.5 —6.2 16.2 14.3 11.8 5.3
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Table 2. Rate of the Expansion and Contraction of Latitude of the Lower Body by
Various Movements

Unit=%
Movements
=
wtatic Pose M1 M2 M3 M4 M5 Ms
Items .
Waist Girth [ F 29.8 0 -0.7 3.3 4.0 —4.5 8.7
B 32 0.9 —0.3 3.7 4.4 4.7 2.5
Middle Waist Girth { F 39.4 ~0.3 —0.3 0.8 —0.5 -7.6  —0.8
B 40.1 ~7.6 -0.2 =-0.5 —0.1 0.1 —2.0
Hip Girth [ F 42.3 ~3.3 -2.1 1.7 =21 -9.5 —5.2
B 4.2 4.3 5.0 4.5 —0.9 9.7 16.2
Thigh Girth [ F 26.9 4.5 9.7 11.5 1.5 3.3 4.5
B 24.3 -10.3 —14.4 —16.9 —1.6 ~8.2
Middle Thigh Girth [ F 24.3 5.8 6.9 6.6 0.8 2. 18.1
B 16.3 ~9.8 —10.4 —-11.7 -—1.8 —6.7
Knee Girth [ F 18.6 7.5 8.1 5.9 0 7.0 8.1
B 14.0 ~4.0 —3.6 —36 —0.7 -0.7
Calf Girth { F 15.4 2.6 3.2 1.3 0 0.6 1.3
B 16.7 ~2.4 -2.4 —4.2 0 0.6 —1.8
Ankle Girth { F 11.6 ~-2.6 -1.7 -—=2.6 3.4 0.9 —0.9
B 11 2.7 0 —-0.9 0 -0.9
F=Front, B=Back
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Table 3. Rate of the Expansion and Contraction of Longitude of the Lower Body by

Various Movements

Unit=%

Movements
w Static Pose M1 M2 M3 M4 M5 Ms
Items

1 9.3 1.1 —14.0 —19.4 —355 —36.6 —39.8
2 10.5 —18.1 -~33.3 -—56.2 -—17.1 —28.6 —41.9
Front Regions 3 4.5 —11.1 —17.8 —26.7 —~4.7 -8.9 —22.2
4 u 14.6 —4.8 -11.0 -—-13.7 —1.4 -7.5 -2.8
1 14 -0.7 0 0 2.1 —4.3 30.0
5 u 12.5 —8.8 —3.2 —0.8 -9.6 -12.0 8.8
1 18.5 3.8 6.5 3.2 2.7 1.1 —1.1
Center Front 1 9.6 -2.1 —-15.6 —18.8 —59.4 —52.1 —44.8
Regions 2 10.6 0.9 1.9 -6.6 =-—10.4 —13.2 -—17.9
1 9.2 2.2 —4.3 —10.9 —4.3 .1 -12.
2 10.6 1.9 6.6 -5.7 5.7 8.5 —0.
Lateral Regions 3 7 1.4 1.4 —2.9 -1.4 4.3 0
4 u 13.6 2.2 0 0 —0.7 -2.9 -—3.8
1 13.4 -3.7 —2.2 —2.2 -0.7 -2.2 —82
5 u 12 -1.7 —-1.7 0 0 0 -8.3
1 22.2 —-2.3 —1.8 0.9 -0.5 0.5 —4.3
1 8.1 -1.2 6.2 13.6 24.7 37.0 18.5
2 10.2 -1.0 1.0 1.0 5.9 2.0 -1.0
3 11.3 28.3 34.5 36.3 19.5 34.5
Back Regions 4 u 12.4 25.0 37.1 45.2 6.5 23.4
1 12.8 1.6 0.8 2.3 3.9 1.6
5 u 11.1 -1.8 -2.7 —-1.8 —0.9 —0.9
1 23.3 —12.0 -12.0 -5.6 -5.6 —3.9
Center Back 1 7.6 6.6 10.5 25.0 42.1 50.0 39.8
Regions 2 9.7 9.3 11.3 13.4 7.2 8.2 30.9
Upper part of the Crotch 25.9 -1.5 -3.1 —-4.2 —22.4 —40.2 -5.8
Lower ” 58.9 1.7 3.1 6.8 —-0.5 0. -2.9
RS A4 6(42.1%)3 HY 1(24.7%) 0l %7 49} mhaskRl e MRS RFTAE 6(50.0
wor MfEe 4F5AY 6(—59.4%)3 +1(35.5 %), §4 1(37.0%), 3(34.5%) [Relct.
%)l vt K-S 4549 6(—52.1%), ¢4 1(—39.6
-EB& 5 %) 2(—28.6%)7F ¥+t
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Table 4. Measurements of the Expansion and Contraction of Latitude of the Lower
Body by Various Movements

Unit=cm
Movements Static Mi M2 M3 M4 Ms Ms
Measurements Pose
%X S.D. X S.D. %X S.D. X S.D. % S.D. % S.D.

Items
Waist Girth 63. 63 0.62 4.41 1.04 4.17 1.06 4.13 0.77 4.51 1.38 4.96  1.81 4.49
Middle Waist 80. 44 0.42 4.68 0.29 4.74 0.59 5.00 1.33 4.55 0.76 5.25 0.91 5.03

Girth
Hip Girth 87.00 0 4.88 0.88 4.96 2.43 5.13 —1.32 4.80 —0.54 5.14 4.08 5.66
Thigh Girth 51.39 —1.24 3.59 —1.50 3.26 —1.07 3.36 —0.30 3.17 —1.69 3.01 —0.98 3.22
Middle Thigh 43.72 —0.86 2.47 —0.88 2.53 —0.82 2.63 —0.39 2.82 —0.70 2.70 —0.11 2.85

Girth
Knee Girth 32.91 0.49 1.81 0.64 1.83 0.56 1.90 0.40 2.06 0.22 1.97 1.16 2.75
Calf Girth 33.37 —0.01 1.79 —0.16 1.74 —0.351.69 —0.031.79 0.01 1.77 0.51 1.89
Ankle Girth 22.59 0.48 1.13 0.88 1.60 0.32 1.14 0.04 1.04 0.121.17 0.02 1.19

Table 5. Measurements of the Expansion and Contraction of Longitude of the Lower
Body by Various Movements

Unit=cm
Movement Static M1 M2 M3 M4 Ms Ms6
Measurements Pose —
Ttems X S.D. X S.D. x S.D X S.D x S.D. X S.D.
1 10.67 —0.54 1.26 —0.59 2.99 —2.38 1.20 —2.19 1.62 —3.95 1.65 —3.7 1.61
2 10.07 —1.09 1.02 —2.10 1.23 —4.62 1.05 —1.78 1.28 —4.1 1.25 —3.81 0.87
Front Regions 3 5.23 —0.63 1.01 —0.81 3.71 ~2.17 1.11 —0.13 1.17 —0.57 1.70 —1.32 1.09
4 31.34 —1.511.76 —2.23 1.78 —2.57 1.71 —0.72 1.74 —2.14 2.13 2.05 2.45
5 32.41 0.37 1.67 0.37 3.58 1.12 1.62 0.62 1.97 —1.11 3.66 2.48 1.93
Center Front 1  10.64 —0.39 1.27 —0.82 2.14 —2.35 1.36 2.75 2.06 —4.47 4.29 —4.05 2.12
Regions 2 10.24 —0.98 0.89 —1.86 1.07 —2.61 0.95 —1.84 1.45 —4.68 2.03 —3.98 1.02
1 10.64 0.24 1.28 0 2.02 —0.82 1.26 —0.12 1.35 —0.20 2.17 —1.23 1.38
2 10.33 0.53 0.67 0.72 1.05 0.41 1.05 0.19 1.06 —0.02 1.68 —0.07 1.58
Lateral 3 6.19 0.36 1.29 0.62 1.31 0.51 1.49 0.69 1.93 0.86 1.65 1.79 4.03
Regions 4 28.8 -0.151.72 —0.04 1.71 0.01 1.72 —0.21 2.36 —0.18 1.71 —0.47 2.35
5 35.81 —0.12 1.68 —0.04 1.75 0.46 1.74 0.10 1.74 —0.06 1.79 —1.90 1.97
1 9.85 1.18 1.53 2.10 3.40 2.26 1.99 2.62 2.07 4.33 2.63
2 10.79 0.41 1.22 0.351.14 0.39 1.40 0.63 1.25 1.13 1.49
Back Regions 3 8.49 2,97 1.91 4.31 2.27 5.88 2.78 2.54 2.36 4.48 2.61 3.32 2.54
4 25.70 2.86 2.14 4.57 1.92 6.38 2.12 1.0l 2.08 3.07 2.24 3.71 3.47
5 35.45 —1.11 1.84 —1.59 1.81 —1.17 3.43 —0.92 4.66 —1.03 4.50
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Center Back 1 10.89 —0.44 1.80
Regions 2 9.47 1.47 1.04

0.22 1.84
1.56 1.07

1.69 2.67
1.13 1.13

2.28 3.01
1.67 1.26

4.14 3.60 1.17 2.53
1.90 1.70 —0.05 2.27

Upper part of 1 27.43
Crotch

Lower 7 2 62.24

0.01 2.71 —0.21 2.96

0.91 1.90 —1.75 1.85 —2.18 2.45 —5.38 2.81 ~10.49 2.63 —2.16 1.88

2.80 3.88 —0.32 2.75 —0.76 2.60 —1.63 3.93
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