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ABSTRACT

The 3-dimension loop model for weft-knitted structure was constructed using mass points and
springs. Firstly the yarn model was made by cross-section models along the yarn axis. In the yarn
model, twist was expressed by setting all of the cross-section models by rotating with the angle along
the yarn axis. In order to transfer the yarn model into loop model, Kurbak’s model was applied to
construct the loop model with the loop geometric structure. After getting the loop model, it was
simulated in order to express the tensile properties. In this case, the construction of knitted loop
structure was changed in order to determine the properties of the loop model under the tensile
condition. The stress-strain result of the yarn was applied in the determination of the tensile properties
of knitted loop model by simulation. Then, the simulation result of the loop model was examined by
comparing with the result of the experimental one, the loop model can show its tensile properties for
both loading and recovering processes agreement with the experimental result. In the simulation of
the construction change of knitted structure, the friction at the contact point of the yarn was not taken
into account in this case. The model may be more improved by accounting the friction at the constant

point of yarn in the future.



1. Introduction

The knitted fabric shows different properties comparing with others due to mainly its interloped
structure together to form the chain of loop. Actually knitted fabric is formed by yarn and so the
properties of yarn is the first important factor determining in the properties of fabric and its behaviour.
The second one is the geometrical structure of loop which causes different mechanical properties such
as extension and bending properties of fabric. Therefore, the yarn model was firstly constructed by
means of mass spring system and its mechanical properties were determined. After that, the loop

model was constructed and its mechanical properties were also determined.
2. Construction of yarn model

The yarn model was constructed with the cross sections. Each cross section were made with the
mass points which can represent the amount of fibres in the real yarn. Two kind of springs, tensile
and bending springs were applied in the mass points to determine the properties of yarn. Figure 1
shows the components used in the simulated yarn model. The cross sections were allocated along the

yarn by rotating with an angle. By this way, twist was expressed in the simulated yarn.
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(a) Extension spring. (b) Bending spring.

(c)Section with mass points. (d) Simulated yarn.

Figure 1. Components used in simulated yarn model.

2. Making the three-dimensional model for knitted loop structure

In the processing of knitted loop structure, the parameters of knitted loop were based on wale
spacing, course spacing, and yarn diameter. In this case, Kurbak’s model was used to construct the
geometric structure of loop model. The three-dimensional knitted loop structure was constructed
using the simulated yarn which was made by mass spring system. The geometrical knitted loop
structure was constructed by setting the sections with the angle 6 varying from one section to another
section. Figure 2 shows the loop structure with the sections and the angle of section with its coordinate
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system. The obtained loop model was repeated along the z-direction according to the wale spacing
and along the y-direction according to the course spacing in order to make weft-knitted fabric
structure model for plain stitch. Figure 3 shows simulated weft-knitted fabric structure model for
plain stitch. Finally the simulated weft-knitted fabric was constructed by using C++ program with
OPEN GL method.
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Figure. 2 Loop structure with i and i+1 sections
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Figure 3. 3- dimension of simulated weft-knitted structure.



3. Construction change of the weft-knitted structure under tensile condition

The construction of the weft knitted structure was considered to be changed in order to show
the tensile properties of the knitted loop model. In here some hypothesis were made to change

the construction of the knitted structure as follows;

1. The loop structure was compressed up to the limit of half of its initial height of loop under

the tensile condition in the course direction.

2. The loop structure was compressed up to the limit of half of wale spacing under the tensile

condition in the wale direction.

By this way the weft-knitted loop model was simulated its change of knitted loop structure
under the tensile condition by using C++ program with OPEN GL method.

4. Evaluation of the weft-knitted loop model

The weft-knitted fabric sample was examined its tensile properties in the course direction
by Kawabata Evaluation System. And then the weft-knitted loop model was simulated by
inputting the same parameters of loop parameters as in the weft-knitted sample. The weft-
knitted loop model can show its tensile properties for both loading and recovering processes

with well-agreement of the experimental result as shown in Figure 4.
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Figure 4. Result of tensile properties for loading and recovering processes.
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