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Flexible Grasping Mechanism for Socks Pairing

ZHENG Hui, QIAN Jing

(School of Mechanical Engineering, Jiangnan University, Wuxi, Jiangsu 214122, China)

Abstract ; The currently pairing process of socks packaging is often rely on manual, which leads to the waste of human

resources and the high cost of logistics. A new mechanical structure was proposed to satisfy the grasping of flexible

objects. According to the existing forms of flexible material gripping mechanism, a mechanism was designed to meet the

characteristics of the socks. The mechanism utilized rod pushing flexible plate to bend for grip. A mathematical model

on the amount of bending and the force of the flexible plate was established. The variable section flexible plate was

proposed to replace the original. Analysis of the influence of related parameters on the offset of the flexible plate, the

parameters was determined and the stress of the variable section panel was analyzed. The new type of the textile grab

mechanism is satisfied the design demand, and it can improve the present situation of the textile industry and improve

the packaging efficiency.
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Figure 1  Diagram of grasping mechanism
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Figure 2 Crawl claw arrangement interval
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Figure 3 Schematic diagram of crawl

claw distribution parameters
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Figure 4  Simplified diagram of

mechanical deformation
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Table 1
cylinder and flexible plate offset

Relationship table of pressure

LR p/MPa (i FS & w/mm || ELIESE p/MPa fi#% i w/mm

0.1 0.693 0.4 2.773
0.2 1.386 0.5 3.466
0.3 2.080 0.6 4.160
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Figure 5  Stamping flexible board

structure and deformation diagram
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Figure 6 Relational diagram of parameter
and starting point distance

H TR AR 0.4 ~0.5 MPa I 2 PR GA ] i
FAmFE T w 5 mm, LR n 5 m fEiZ 0.4 MPa
50.5 MPa Z P lfit, i & a] WL n BRME R B0 Hl e
0.0~0.7 Z[a],m BIJERIAE O ~45 mm Z[a], [ AR
e b e 25 EOR b s I A {000 40 Al R B RS VR TS
mm, LRy 1k s 2500k e VAR A BBEIR , D/ 72 48 T Ak
AR AR o ARIERAERRRTE b 0 35,8 %E n (R T
0.28,

P P 2R B n X FEBE B m 5D IR SR p 1Y)
KEZEBULAIE S 1 n BUEIEAT X L2 #r (n BUE
0.3,0.4,0.5 F10.6) . {ERAE n BUATE S ARG W
w5 mm B, AT DORAG m 5 p iR R ML, ik 7
I, Al AR SE m B9 BUETE

401

(5]
(=1
T

2 41 B B m/mm
&
S

—_
<
T

(=1

0.1 02 03 0.4 0.5 06 07

A7 AaEz5REEHLEZA
Figure 7 Relational diagram of cylinder

pressure and starting point distance
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Figure 8 Displacement cloud under

maximum common pressure
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Table 2 Theoretical calculation and ANSYS

simulation displacement value comparison
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0.1 1.0193 1.0509 0.0316
0.2 2.0386 2.101 8 0.063 2
0.3 3.0578 3.1527 0.0949
0.4 4.0771 4.2035 0.126 4
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0.6 6.1157 6.3053 0.1896

0.0177 0.018 0 0.000 3
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0.0708 0.0721 0.001 3
0.0885 0.0902 0.0017
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Figure 9  Displacement cloud distribution

under maximum common pressure
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