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Optimization Design of Feeding Mechanism of
High Speed Lockstitch Sewing Machine
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Abstract:In order to solve the problems of low cloth feeding efficiency and easy scratching of sewing materials of a
certain type of high-speed industrial sewing machine, the parameters of the feeding mechanism was optimized. Firstly,
through kinematic calculations, the functional relationship between the inclination angle of the feed tooth and the rotation
angle of the spindle motor during the movement process was analyzed in detail; then, the optimal solution of the
parameters of the feeding mechanism parts was obtained through software programming analysis and calculation; on this
basis, the functional prototype was tested. The results show that after the optimization, when the feed tooth out and into
the needle plate, the angle of inclination is reduced from 1.14° and 1.30° to 0. 15° and 0.02°, respectively,which is
consistent with the theoretical calculation results. The optimized feeding mechanism is more reliable in operation and
increases the cloth feeding efficiency of the sewing machine.
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Schematic diagram of feeding mechanism
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Table 1  Size parameters of certain model of feeding mechanism
A/ mm K BE/mm Jefa/(°)
(x4,y4)/(mm, mm) (%g,yg)/(mm,mm)
Lyp Ly Lpg Lgp Ly £/ CDE /£ FBC / GBC
(-63.5,-193.0) (55.5,-183.0) 23.50 90.50 3.50 48.73 74.85 90.00 19.87 14.62
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Figure 2 Tooth holder and fork cranks

swing angle with spindle angle
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Figure 3 Single-component kinematic analysis model
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Figure 4  Single-component motion solving process WO
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Figure 7 Kinematics analysis model of feeding mechanism
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Figure 8 Movement coordinates of feed

tooth F' point in x and y directions
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movement trajectory of feed tooth
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Figure 11  Inclination angle curve of feed

tooth of model feeding mechanism
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Table 2 Size parameters for optimal solution

L FBC/(°) £ GBC/(°) Lpp/mm Lpe/mm

18.83 13.78 47.4 73.6
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Figure 12 Movement coordinates of feed

tooth F point in x and y directions
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Figure 13 Improved inclination angle of

feed tooth in feeding mechanism
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Figure 14  Feed tooth inclined state at

start and end of feeding
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