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Analysis of Influencing Factors of Upper Arm Garment Compression
Displacement Based on Finite Element Model

WANG Xianjun, FANG Liying"
(1. School of Fashion Design and Engineering, Zhejiang Sci-Tech University, Hangzhou 310018, China;2. School of
International Education, Zhejiang Sci-Tech University, Hangzhou 310018, China)

Abstract : The finite element model of the four states of the upper arm of the human body is established using retrograde
engineering technology, and the displacement of 16 analysis points of the upper arm in different states is obtained by simu-
lating equal pressure on the surface of the model. Using SPSS software to analyze the correlation of various structural factors
of the human body that affect the displacement, the fitted linear regression equation, and R* is 0.931. The results showed
that the elastic modulus of human skeletal muscle, skin surface, the relative position of the bones and the curvature of the
skin surface affected the displacement of the upper arm after wearing knitted tight clothing jointly. Besides, under equal
pressure, when the upper arm was bent and tight, the area where the biceps and triceps were located (22.5° to 67.5°,
180° to 247.5°) had a stronger sense of pressure.
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Fig.1 Schematic diagram of the contact position
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Fig.2 Point cloud of the human body
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Tab.1 Material properties and types

# K OGRS/ MPa JHFALL
Fe Solid 187 0.15 0.46

HA Solid 187 0.06 0.49

T Solid 187 0.05 ~0.12 0.49
RER Solid 187 7 300.00 0.30
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Fig.5 3D model meshing of the contact position
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Fig. 6 Displacement diagram under the extended and

relaxed states
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Fig.7 Displacement of each analysis point in different

states under 1 kPa pressure
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Tab.2 Data of the analysis point corresponding to an angle of 0°

M PR
*® &
p h/mm d/mm E/MPa S/mm
(ERENIES 0.024 7 3.8750 43.625 0.05 0.025 638
DG/ 0.020 1 3.8750 39. 498 0.05 0.022 893
0.014 1 3.8750 38.944 0.06 0.019 426
0.014 1 3.8750 38.944 0.07 0.017 325
0.014 1 3.8750 38.944 0.08 0.015 758
GREE ] 0.014 1 3.8750 38.944 0.09 0.014 545
0.014 1 3.8750 38.944 0.10 0.013 577
0.014 1 3.8750 38.944 0.11 0.012 787
0.014 1 3.8750 38.944 0.12 0.012 129
0.023 2 3.8750 42.602 0.06 0.021 481
0.023 2 3.8750 42.602 0.07 0.019 115
0.023 2 3.8750 42.602 0.08 0.017 346
5 2 0.023 2 3.8750 42.602 0.09 0.015 969
0.023 2 3.8750 42.602 0.10 0.014 867
0.023 2 3.8750 42.602 0.11 0.013 964
0.023 2 3.8750 42.602 0.12 0.013 211

*3 uUBSEHMETFHEXE
Tab. 3  Correlations between displacement and various

impact factors

Iﬁ H E(Xl) d<X2) p(Xs) h(X4)

AH A -0.927 0.225 0.236  0.024
EBEM(ME)  0.000  0.000  0.000  0.701
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