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Abstract

In order to improve the activity and fit of outdoor T-shirt based on skin deformation caused by body movement,
ergonomic design and pattern of outdoor T-shirt were developed. For completion of the design, we extended the results
of previous study on the deformation of skin of upper body caused by movement. In addition, amount of change
to skin in the axillary sites from the arm of the abduction angle depending on axilla were analyzed to expand the
3D human body scan data of the inner arm in a 2D pattern. The design of 3D ergonomic pattern included the activity
amount in the armhole area. The virtual clothing simulation result indicated that the activities content of 3D pattern
of less wrinkled bodice clothes occurred when arm abduction according to grant and ergonomics as well as strain
of the clothes was small. In addition, it decreased in size from left and right up the hem height. The proposed ergonomic

3D pattern in this study improved activity without compromising fit.
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(Table 1) Anthropometric data of subject (Unit in cm)
. ) Bust Waist
Height Weight . .
Circumference Circumference
Mean (S.D.) Mean (S.D.) Mean (S.D.) Mean (8.D.)
SIZE KOREA 173.5 5.1 69.17 (8.9) 96.0 (6.2) 78.4 (5.2)
Subject 174.0 - 70.0 - 102.0 - 80.0 -

30 degree arm
abduction

[Figure 1] 3D body scan

60 degree arm
abduction

120 degree arm
abduction

' 90 degreearm
abduction

data according to arm abduction
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Maximum stretch zone by arm movement

[Figure 2] Outdoor T-shirts design sketch

(Table 2) Physical properties of R_Pique_Clo_V1

measurement

Friction
Ttem Stretch-weft  Stretch-Warp Shear Bending-Weft  Bending-Warp Density .
Coefficient
Value 49 49 45 10 48 27 3

- 454 -



HME OIRE0] ElMxO)

Q1ZkEslx 3D ZHE AMA| 5

= Zﬂ/\lb‘b— o538t Xj—_g;—x} 5Es A
sto] SjAH7HE AAEkITE Bt
712 <Table 3>7} o] AdAg3ldrkYi & Cho, 2003;
Kim & Kim, 2014). Z} ah&of] sl w9 132 k(7
A)-Esolek4xd)-ml-- 213 o] 74 Hem HbEt
A sk @)@ ¥H7} 2F2= IBM SPSS Statistics Ver
20.2 ZRIWE ALRE}S] paired t-testS AABFHTE

(Table 3) Appearance evaluation questions

Items

Is the ease of total correct?

Are the ripples of shoulder appropriate?
Front Are the ripples of chest appropriate?
Are the ripples of abdomen appropriate?

Is the hem horizontal?

Is the ease of total correct?

Are the ripples of shoulder appropriate?
Back Are the ripples of upper back appropriate?
Are the ripples of lower back appropriate?

Is the hem horizontal?
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[Figure 4] Under arm pattern
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[Figure 5] Design sketch on the 3D body scan data

Nude Pattern

Final Pattern

[Figure 6] Bodice pattern development
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[Figure 8] 3D sleeve pattern and ergonomic 3D sleeve pattern
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Arm Front

Back

abduction
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Ergonomic 3D

Ergonomic 3D

3D pattern
pattern

Static

90°

135°

7'

180°

A 4 2

[Figure 9] 3D virtual simulation
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Arm Front Back
abduction 3D pattern Ergonomic 3D Ergonomic 3D
degree pattern pattern

90°

135°

180°

[Figure 10] Strain map of 3D virtual simulation

(Table 4) Height to the T-shirt hemline from the bottom

(Unit in cm)
3D Pattern Ergonomic 3D pattern
Image
Left Right Left A Right A Left Right Left A Right A
Static 87.7 88.4 - - 87.0 86.7 - -
90 degree 90.0 89.4 2.3 1.0 88.6 88.1 1.6 1.4
135 degree 95.6 90.6 7.9 2.2 91.2 88.9 4.2 23
180 degree 97.4 91.8 9.7 3.4 93.4 89.6 6.5 3.0
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(Table 5) The results of appearance evaluation

Items Final Ergonomic t-value
Is the ease of total correct? 5.50 5.17 .568
Are the ripples of shoulder appropriate? 5.83 5.50 .694
Front Are the ripples of chest appropriate? 5.83 5.50 .614
Are the ripples of abdomen appropriate? 5.67 5.50 817
. Is the hem horizontal? 5.83 533 484
Static Is the ease of total correct? 5.50 533 .804
Are the ripples of shoulder appropriate? 5.67 533 .664
Back Are the ripples of upper back appropriate? 5.83 5.50 .614
Are the ripples of lower back appropriate? 5.83 5.33 484
Is the hem horizontal? 5.83 5.33 484
Is the ease of total correct? 5.00 533 -.541
Are the ripples of shoulder appropriate? 5.00 533 -.674
Front Are the ripples of chest appropriate? 417 5.67 -1.671
Are the ripples of abdomen appropriate? 4.67 5.00 -791
O Is the hem horizontal? 4.50 517 -1.265
%0 Is the ease of total correct? 4.67 5.40 -1.026
Are the ripples of shoulder appropriate? 4.17 533 -1.589
Back Are the ripples of upper back appropriate? 3.50 5.33 2.607
Are the ripples of lower back appropriate? 3.67 5.67 2683
Is the hem horizontal? 3.67 5.50 -2.101
Is the ease of total correct? 4.50 5.17 -1.136
Are the ripples of shoulder appropriate? 3.83 5.33 2355
Front Are the ripples of chest appropriate? 3.83 5.17 -1.388
Are the ripples of abdomen appropriate? 433 517 -1.431
. Is the hem horizontal? 4.00 4.83 -1.274
135 Is the ease of total correct? 3.67 5.33 22.795"
Are the ripples of shoulder appropriate? 4.00 5.00 -1.369
Back Are the ripples of upper back appropriate? 3.67 517 -1.745
Are the ripples of lower back appropriate? 3.50 5.33 2314
Is the hem horizontal? 433 5.00 -1.195
Is the ease of total correct? 4.17 5.33 -1.357
Are the ripples of shoulder appropriate? 4.00 5.17 -1.234
Front Are the ripples of chest appropriate? 4.00 5.67 -1.814
Are the ripples of abdomen appropriate? 433 5.50 -1.557
O Is the hem horizontal? 3.67 533 2236
180 Is the ease of total correct? 4.00 5.33 -1.451
Are the ripples of shoulder appropriate? 2.83 533 2493
Back Are the ripples of upper back appropriate? 3.33 517 -2.133
Are the ripples of lower back appropriate? 2.83 5.33 3213”7
Is the hem horizontal? 3.17 483 -2.058

p<0.05, " p<.01
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