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An Approach for Calculation of the Needle Penetration Force in Warp-weft Fabrics
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. The needle penetration force is an important factor which has a substantial effect on the quality of stitch and
the amount of possible damage to fabric. In this regard, developing predictive models for calculating the

eeccccce

amount of needle force is very important. In this paper, the predictive model of Lomov for calculating the
needle penetration forces is briefly introduced an the necessary steps to improve this model are presented. For

eecccoe

this purpose, the amount of needle penetration force is obtained as a function of the needle tip diameter and
three different models for possible contact between the needle and the fabric are introduced. In addition to

the resistance forces against the movement of the needle, the required rupture force of the travelling thread is

eeccccce

also calculated. Finally, the maximum needle penetration force calculated from the predictive mathematical

eeccccce

model is compared with an experimental study for three different fabrics. The results show that there is a good

correlation between the values predicted by the mathematical model and the experimental values.

needle,

penetration force,
thread repture force,
sewing machine,
warp-weft,

fabric
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