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Design of Flexible Connecting Device of Industrial Sewing
Machine Floating Needle Bar

LU Zhiwei,ZI Tongjiang, HE Yangyang, LIU Bo,ZHANG Junan
(School of Mechatronic Engineering, Xi’an Technological University,Xi’an 710021, China)

Abstract ; Because of guide chute reasons such as the existence of fit clearance, the column to the rigid connection of
industrial sewing machine needle bar forces cause its movement direction deviation. A kind of flexible connecting device
of floating needle bar of industrial sewing machine was designed. The flexible hinge elastic deformation which produced
tiny angular displacement to the parallel output displacement was used to weaken the movement influence of the slider
that got rigidity disturbance to the needle bar. The ANSYS was used to check and analysis the deformation and the
strength. The results show that the calculation comparison of the ANSYS analysis results and the theoretical design have
verified the rationality of the structure and strength design. The flexible connecting device has the advantages of simple
structure, high positioning accuracy, and it can effectively solve the problem of rigid transmission interference to achieve
the precision positioning and micro displacement precision. It provides a good research method and guidance for the
future research of micro displacement mechanism.
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Figure 2 Structure diagram of flexible linkage
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Figure 3  Physical model fo single axis flexure hinge
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Table 1  Flexible hinge angle stiffness value
E/(m-N-rad!)
R/mm t/mm
1.0 1.5 2.0 2.5
1.0 0.081Eb 0.24Eb 0.52Eb 0.94Eb
1.5 0. 063Eb 0. 18Eb 0.39Eb 0.70Eb
2.0 0.053Eb 0. 15Eb 0.32Eb 0. 58Eb
2.5 0. 047Eb 0. 13Eb 0.28Eb 0. 50Eb
3.0 0. 043Eb 0. 12Eb 0.25Eb 0.45Eb
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Figure 4 Flexible linkage geometry model
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Figure 5 Flexible linkage finite element model
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