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Weaving Process Design and Development of Three-Dimensional Knitted Kneepad

DUAN Jiejie, SONG Xiaoxia "
(School of Textile and Fashion, Shanghai University of Engineering Science, Shanghai 201620, China)

Abstract : In order to develop knitting products that meet the needs of consumers by using the double needle-bed compute-
rized flat knitting machine, hygroscopic heating yarn and spandex coated yarn were selected as raw materials, and three-
dimensional forming weaving technology was applied to produce three-dimensional forming kneepad products with warmth
protection and comfort. Using the method of combining solid and plane, the three-dimensional structure of kneepad was
transformed into two-dimensional shape. The experimental results show that, the mathematical model was used to calculate
the needle retracting process. The organizational structure of the product and the plate making process were designed. The
knitting was completed by constantly adjusting the parameters of the machine. The design and development of three-
dimensional knitting kneepad break the traditional manufacturing method of two-dimensional kneepad, make the kneepad
products more fit and warm which protect the knee well.
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Fig.1 Process of holding the needle in the loop
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Fig.2 Diagram of human knee
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Fig.3 Three-dimensional kneecap$ knitted fabric struc-
ture
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Fig.4 Two dimensional expansion effect of main area 2

of knitted kneecap
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Fig.5 Two dimensional effect of circular corners
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Tab.1 Basic yarn parameters
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Fig.6 Three dimensional forming structure technology
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Fig.7 Kneepad size design
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Tab 2 Different tissue density parameters
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Fig.9 Double reverse tissue CA needle collection process
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Fig.10 Process after collecting ring treatment
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Fig. 11 Local styling effect after adjustment
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Fig.12 Finished product and local details of kneecap
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