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Finite element model for evaluating pressure distribution of men’s basic
pattern on upper body

KANG Xuelian YING Boan ZHANG Xin DUAN Jin
( College of Apparel & Art Design Xi’an Polytechnic University Xi‘an Shaanxi 710048 China)

Abstract The finite element model was established to digitally evaluate the pressure when wearing men’s
basic pattern. The 3-D body measuring technology was adopted to acquire the point cloud data of men’s
basic pattern and the upper body. The assembly model of human body and man’s basic pattern was
established by reverse engineering software. Mesh generation contact mechanics model of human body and
basic pattern and simulation calculation were in the finite element software. The simulation results show
that the distribution of pressure and displacement between the base pattern and human body is obtained.
And analyzing the pressure distribution can make conclusions that pressure value of middle shoulder is
2.102 —4. 134 kPa pressure values of breast and back are 0 —1. 101 kPa and pressure values of shoulder
and neck point and shoulder point are 0 —2. 012 kPa. By pressure test pressure value of middle shoulder
is 3. 14 —=3.20 kPa pressure value of breast is 0. 73 —0. 81 kPa pressure value of shoulder and neck point
is 0.54 — 0. 61 kPa pressure value of shoulder is 1.19 —1.23 kPa pressure value of back is 0.61 -
0.75 kPa. This illustrates that the model is available and the result is correct and effective.

Keywords men’s basic pattern; finite element model; digital simulation; pressure distribution;

pressure test
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1.1

Marc

1.2

1
Fig.1  Point cloud data

2
Fig.2  Suture facet

3
Fig.3 Men’s basic pattern. (a) Front; (b) Back
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2.1
Mooney " C10.CO1
910 o 1.2,
N ° 1 Marc
Tab.1 Material parameters of human body in Marc
° C10 COo1
Mooney -12 17
1
° 2 Marc
Tab.2 Material parameters of basic pattern in Marc
/ / /
( Nemm ~2) (gemm %) mm
220 0.3 0.000 2 2
; 2.4
Marc
15 mm 25 mm
° 5 o
2.2 0
3
1) . 2 .
2)
3)
4 o 5

Fig.5 Assembled model of men’s basic pattern on

upper body. (a) Front; (b) Side; (c¢) Back

2.4.1

4
Fig.4 Meshing. (a) Mesh of men’s basic pattern;
(b) Mesh of upper body
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o -0.009 8 mm/s*;  6(d)

o

6
Fig. 6 Boundary conditions. (a) Fix front and back; ('b) Fix shoulder; (¢) Set gravity; (d) Fix top of upper body;
() Fix bottom of upper body

2.4.2
7 X
’ Fig.7 Displacement in X direction.
(a) Front; (b) Side; (¢) Back

3.1
7
X 8.9 o
3 8
Fig.8 Stress of men’s basic pattern.
(a) Front; (b) Side; (c¢) Back
o X
X X
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3
Tab.3 Value of pressure
/kPa
1 2 3
(1) 0.75 0.73 0.81
(2) 0.59 0.61 0.54
(3) 3. 14 3.08 3.20
(4) 1.23 1.19 1.21
(5) 0. 69 0.61 0.75
3.3
8
9 o
Fig.9 Stress of upper body.
(a) Front; (b) Side; (c) Back
8 : 2.012 ~4. 134 kPa
° ~ 0 ~1.101 kPa
0 ~2.012 kPa;
° 3.14 ~3.20 kPa 0.73 ~0. 81 kPa
3.2 0.54 ~0.61 kPa
1.19 ~1. 23 kPa 0.61 ~0.75 kPa.
(20 £1) °C., .
A) AY 5
5 10 0
0 2
4
1)
10 A AY
Fig. 10 Wearing state of men’s basic pattern and X °
points of pressure test. (a) Front; (b) Side; (¢) Back 2)
10
5 3
2 h
3 o
3 3)
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