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Influence Factors of the Soft Manipulator to Separate
the Garment Cutting Pieces Layer by Layer
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Abstract:In order to promote the intelligent production of garments, the production process of separating the layers of
garment cuttings was investigated, and the mechanical analysis of the process of grasping the fabric by the soft finger robot
was carried out. It was found that the dynamic and static friction coefficient between the fabrics was the key factor affecting
the separation. Then the COF-2001 friction coefficient tester was used to measure 6 different fabric specimens to study the
influence of factors on dynamic and static friction coefficients which include the surface properties, the contact area between
the cuttings, the environmental humidity,and the positive pressure on the surface of the cuttings. The experimental results
found that the surface properties of the garment cuttings have some influence on the friction coefficient, but not significant,
and the other three factors and the friction coefficient show a non-linear change law. Therefore, in the garment cutting pieces
layer by layer separation, a variable can be adjusted according to the experimental findings and the actual situation, so as
to improve the success rate of the soft body robot grasping fabrics.
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Fig.1 Separating the garment cutting pieces by soft

fingers
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Fig.2 Force analysis when grasping
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Tab.1 Specifications of fabric sample

R i T T
(g/m’)
1* WYL 471.23 6.4 0.86
2* Walgyy  297.62 11.0 0.71
3* By 372.02 8.7 0.64
4* gl 272.82 2.5 0.96
57 LR 248.02 5.0 0.81
6" Haigiy  173.61 3.7 0.55
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Fig.6 Experimental results of the influence of surface properties of fabrics on separation effect
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Tab.2 Friction factors
iy =T E= A/E B/F C/E D/F
1" 3.93 2.68 2.85 1.94
2f 3.24 3.46 3.34 4.04
3* 3.71 11.29 4.08 7.72
4* 1.82 1.88 1.73 2.02
5* 1.62 1.72 1.85 1.87
6" 1.90 1.39 1.55 1.79

®3 HAHEEEEFRANNHEERS

Tab.3 Placement combinations of samples with the maximum friction factor
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N A5E 3.93
2 D5F 4.04
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5t D5F 1.87
6" ASE 1.90
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Tab.4 Friction coefficients of fabrics under different contact areas

G 5 S,/em’ S g S,/ em’ S S
1 130. 82 1.166 1.245 133.39 0.267 0.264
2" 144.43 0.946 1.008 162. 68 0.196 0.158
3" 64.06 1.758 1.788 140. 36 0.966 0.808
4* 133.48 1.308 1.394 168. 44 0.329 0.322
5" 139.89 1.144 1.212 164.33 0.807 0.629
6" 81.00 0.901 1.048 93.54 0.796 0.730
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Fig.10 Influence of different surface normal pressure on the friction coefficient of the fabrics
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