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A Study on Kinematic Analysis and Stitch Performance Fvaluation
Industrial Lock Stitch Sewing Machine
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Abstract

The sewing machine is one of the oldest machine that has ever used, which is related with clothes’ life.

Modern sewing machines are divided into three groups by the stitch character, which are the lock stitch sewing
muchine group, the over lock sewing machine group and the special sewing machine group. The lock stitch sewing
machine have being used more than any others, which is also good model to study.

This work is part of the improvement of an industrial lock stitch(ILS) sewing machine’s design. The research
objectives are the Kinematic analvsis and  evaluations of stitch performance. The feed dog and the needle extreme’s
motion, which are important two parts’ maotion in the sew ing machine, are characterized by the stitch process and the
needle truce. The needle wace is formulated as the stitch spacing, the stitch spacing's ratio(the static characteristic),
.nd the stitch's phase dilterence(the dynamic characteristic). The tested ILS sewing machine is evaluated as a good
static characteristic and a bad dynamic characteristic.

Namely, a stitch spacing's ratio is 0.01 ~0.063(mm/mm) and a stitch's phase difference ratio is 0.06~0.13(mm/mm).
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Fig 12. Example of Stitch’s Instant Phase Difference
1,3 ¢ Point at which Needle's extreme goces into Needle Plate

2.4 ¢ Pomnt at which Needle's extreme goes out Needle Plate
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