
ARTTE 
 

 

Applied Researches in Technics, Technologies and Education 
Journal of the Faculty of Technics and Technologies, Trakia University 
https://sites.google.com/a/trakia-uni.bg/artte/ 

 

ARTTE Vol. 7, No. 2, 2019 ISSN 1314-8788 (print), ISSN 1314-8796 (online), doi: 10.15547/artte.2019.02.001  

79 
 

 

 

A STUDY OF KNITTED FABRICS PROPERTIES ABOUT THEIR 
INFLUENCE IN PATTERN MAKING OF LADIES’ DRESSES 

 

Tanya Peneva  
Faculty of Technics and Technologies, Trakia University, Bulgaria 

Graf Ignatiev 38, 8600 Yambol, Bulgaria 
mobile: +359878278067, e-mail: tannna58971701@abv.bg  

 
 
Abstract: The article presents a study and analysis of properties of knitted fabrics about their 
influence in the process of pattern making of ladies dresses in different ‘types of silhouettes. The 
presented study uses the Standard NEXT TM 21a (knit) method for testing the stretchability and return 
of a cross-knit knitted fabric. This method is used in the accredited laboratory of one of Europe's 
largest fabrics manufacturers - E. Miroglio Ltd, which is made by clothing manufacturers and retailers. 
On the base of the obtained values, correction coefficients are determined which will be applied in 
pattern making of ladies' dresses in different types of silhouettes. 
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1. INTRODUCTION 
  
In recent years, the fashion realizes the greatest impact on clothing production. Despite the 
fact that the fashion of knitted garments is considerably more constant, the development of 
new knitting techniques and technologies allows fabrication of knitted fabrics with a variety of 
fiber composition and combined loop structures with new consumer qualities. All this is a 
prerequisite for the production of a large assortment of knitted garments. The specific 
physical properties of knitted fabrics make them a preferred material, but also determine a 
number of features that need to be taken into consideration when making the fabrics. This 
puts the manufacturers in front of the difficult task of rapidly and qualitatively developing and 
introducing new and varied patterns in production, taking into account the fashion trends and 
material properties.  
The subject of this study is the influence of knitted fabric properties on the pattern making of 
ladies’ dresses in different silhouettes. To achieve the goal, a knitted cloth with composition 
was studied: 65% viscose, 30% polyester, 5% elastane with area weight - 240 g/ m2, width – 
140 cm, with a combined, and double-sided loop structure – Punto di Roma (Punto di Roma). 
 
2. EXPOSE 
 
According to their mobile loop structure, knitted fabrics have high consumer qualities that 
make them preferred for the modern lifestyle of the modern man. The specific properties of 
the knitwear need to be taken into account in the clothing design process. The process 
linking construction and the model is modeling. According to Gindev and Petrov "Pattern 
making of clothing belongs to the decorative-applied arts whose task is artistic designing and 
shaping various shapes and patterns of clothing." [2] Other authors [6, 11] define modeling of 
clothing as a means of obtaining the details of the product of a particular model based on the 
basic structure, by a number of transformations. It can be summed up that clothing modeling 
is a complicated process linking the model, basic construction, material and technology to 
the fabrication of the article. At this stage is work out the work patterns of the product details, 
which in turn determines all subsequent processes. 
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It has been found that the properties of knitted fabrics have an impact on the geometrical 
parameters of the basic construction of the articles. [4, 5] Because the base structure is the 
base on which the model is implemented it follows that the properties of knitted fabrics also 
affect the pattern making process.  
The properties that have the greatest impact in the process of constructing garments are 
stretchiness, elasticity and so-called conditional-residual deformation. Various methodologies 
have been developed for designing garments made of knitted fabric [3, 5, 7, 8, 9, 10] which 
reflect differently conditionally – the residual deformation of the materials. These 
methodologies report the deformation properties of the fabric as early as the manufacturing 
stage the basic structure. The cross-sectional dimensions of articles with the corresponding 
negative freedom supplements are most often corrected [2]. These methods give positive 
results, but to a certain extent limit the silhouette variety of products. This necessitates a new 
approach in the basic design and clothing modeling. 
The choice of construction methodology is based on the silhouette and the need to take into 
account the properties of the material. Deformation properties are reported using correction 
factors. 
 

3. METHODS 
 

Nowadays, different countries have their own standards and different methods for testing the 
properties of the materials. The [5] is described method for determining conditional-residual 
deflection by experimental samples prepared as an endless band, according to BDS 
methodology [1]. Other authors [9, 10, 11] determine the stretchiness of the knitted fabrics by 
loading samples with the same dynamic load with force F =600g and group the knitted 
fabrics according to their stretching in three main groups. There are five other popular 
methods for measuring and analyzing stretching, which are described in detail in [12, 13]. An 
interesting method is proposed in [14]. On the other hand, major apparel manufacturers and 
retail chains such as Marks & Spencer, British Home Stores, Du Pont Ltd, NEXT Ltd and 
others. They use their own criteria, standards and test methods independent of the 
conventional ones. The studied methods of determining the material stretching are 
characterized by a wide variety in the sizes of the tested samples and the applied load. 
According to [14], the lack of precise standards for determining the dimensions of the 
samples tested and the test strength, on the one hand, gives the manufacturers the freedom 
to freely determine the test criteria, but also complicates further the design of garments made 
of knitted fabrics and fabrics with elastomeric threads. 
The presented study uses the Standard NEXT TM 21a (knit) method for testing the 
stretchability and return of a cross-knit knitted fabric. This method is used in the accredited 
laboratory of one of Europe's largest fabrics manufacturers – E. Miroglio Ltd, which is made 
by clothing manufacturers and retailers. 
 

3.1. Next test method 21a (Standard NEXT TM 21a (knit))  
 

This test method is used to determine the stretchability and restoration of elastic fabrics, 
knitted and knitted fabrics containing 10% or less of elastic fibers. 
 

3.1.1. Apparatus  
 

The equipment used must meet the following requirements:  

 Permanent dynamometer speed, which can run from zero stretching to a predetermined 
force;  

 Dynamometer with a capacity of 50 kg; 
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 Continuous stretching speed of 500 mm/ min for testing knit fabrics; 

 Pneumatically operating linear contact terminals consisting of two jaws, one of which is a 
flat steel plate and the other has a bulging 3 mm radius. The jaw contact line must be at 
right angles to the draw line and their gripping faces in the same plane. The jaws are 
capable of holding the test sample without allowing it to slip, designed so as not to cut or 
otherwise weaken the sample being studied, be no narrower than it;  

 Computer-driven machines, NEXT approved software, or self-writing graphics device. 
 

3.1.2. Test specimen requirements 
 

 Test three samples in each direction; 

 The samples tested do not contain the same set of loop rows (course) and loop pairs 
(wale); 

 The samples tested are 50 mm wide. And a length of 150 mm; 

 Three samples are measured along the length parallel to the loops and three samples 
along the length parallel to the loops and three samples parallel to the loop pillars; 

 Before testing, the samples are conditioned for a minimum of 4 hours in a conditioned 
atmosphere of 20 ± 2° C and a relative humidity of 65 ± 4% RH. 

 

3.1.3. Test procedure 
 

Position the sample between the jaws of the dynamometer without strain. The limiting length 
between jaws is 100 mm. The machine moves the sample twice in cycles between zero 
stretching and the specified cyclic load. The cyclic load for knitted fabrics is 2 kg, the test 
speed is 500 mm/ min. At the second cyclic load, the sample is held at maximum load for 10 
sec. The jaw return velocity to 0 is 7.5 ± 2.5 sec. Once the relaxation time of 60 sec is 
complete, we measure the sample and enter the data. Upon completion of the study, the 
schedule provides information on the percentage stretching of the specimen at the specified 
cyclic loading and recovery. The recovery is calculated using the formula (1): 

 
100−∆L mm

100
. 100 = RECOVERY%                                               (1) 

 

where ΔL is the increase of the sample in mm. 
 

  
 

Figure 1. Apparatus for carrying out the study 
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4. RESEARCH AND RESULTS  
  
We studied knitwear fabric article CLIFFTIHIT with composition: 65% viscose, 30% 
polyester, 5% elastane with an area of 240g/ m2, width – 140 cm, with two-sided combined 
structure - Punto di Roma. Three samples were tested in the direction of course and wale 
according to the requirements for the implementation of Standard NEXT TM 21a (knit). The 
study was conducted on a machine – Titan – Universal Strength Tester by James H. Heal & 
Co. Ltd, presented in Figure 1. 
In view of the fact that smooth curves are used in the shaping of the neckline, arm and 
shoulder curve, and very often, for different models, the details are made at an angle of 45˚, 
especially in different type of silhouettes. The dimensions of the samples and the applied 
load are analogous to the previous standards (Standard NEXT TM 21a (knit)). The difference 
is that the samples are taken at an angle of 45˚.  
The obtained results are presented with their values, which is suitable for presented study, 
and in graphical way. For example the graphic in Figure 2 shows the extension on wale. 
Similar diagrams are received for extension on course and extension on diagonal direction of 
an angle of 45˚. 
 

 
 

Figure.2.  
Extension on wale 

 
The results of the study are presented in Tables 1, 2 and 3. Based on the results obtained, 
the conditional residual deformation of the fabric and the correction coefficients required for 
modeling the products were calculated. 
Tables 1, 2 and 3 shows that the stretchedness of the knitted fabric has the highest value in 
the investigated patterns by course – average value of 126,83% by wale – 75,67%, and in 
direction of 45° – 74.77%. Restoration of the samples after 60 seconds of relaxation is 
respectively highest in the samples by wale – 93%, at direction of 45° – 89,67% and by 
course – 88%.  
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Table 1. Test results on by course 

No Extension 
% 

Recovery 
% 

L0  

mm 
L1 

mm 
Ԑ𝑐.𝑟.𝑑= =

𝐿1−𝐿0

𝐿0
.100% 𝐶𝑐.𝑟.𝑑. =

Ԑ𝑐.𝑟.𝑑.

100
 

1 122,20 88 100 112 12 0,12 

2 130,49 88 100 112 12 0,12 

3 127,80 88 100 112 12 0,12 

AVR 126,83 88 100 112 12 0,12 

 
Table 2. Test results on by wale 

No Extension 
% 

Recovery 
% 

L0  

mm 
L1 

mm 
Ԑ𝑐.𝑟.𝑑= =

𝐿1−𝐿0

𝐿0
.100% 𝐶𝑐.𝑟.𝑑. =

Ԑ𝑐.𝑟.𝑑.

100
 

1 74,06 94 100 106 6 0,06 

2 76,41 92 100 108 8 0,08 

3 76,55 93 100 107 7 0,07 

AVR 75,67 93 100 107 7 0,07 

 
Table 3. Plate Study Results at 45°  

No Extension 
% 

Recovery 
% 

L0  

mm 
L1 

mm 
Ԑ𝑐.𝑟.𝑑= =

𝐿1−𝐿0

𝐿0
.100% 𝐶𝑐.𝑟.𝑑. =

Ԑ𝑐.𝑟.𝑑.

100
 

1 75,57 89,00 100 111 11 0,11 

2 73,95 89,00 100 111 11 0,11 

3 74,78 91,00 100 109 9 0,09 

AVR 74,77 89,67 100 110,33 10,33 0,10 

 
The resulting coefficient of residual deflection Cs.r.d. is used to determine the new detail 
deformations with regarding to the deformation of the fabric which are calculated by formula 
(2) for transverse dimensions, formula (3) for the longitudinal, and formula (4) for 45° 
direction: 
 
 𝑥𝑛 =  𝑥𝑖(1 −  𝐶𝑐.𝑟.𝑑.) = 𝑥𝑖. (1 − 0,12) = 𝑥𝑖. 0,88 

 

(2) 
 

 𝑦𝑛 =  𝑦𝑖(1 −  𝐶𝑐.𝑟.𝑑.) = 𝑦𝑖 . (1 − 0,07) = 𝑦𝑖0,93            
                    

(3) 

 𝑧𝑛 =  𝑧𝑖(1 − 𝐶𝑐.𝑟.𝑑.) = 𝑧𝑖 . (1 − 0,1) = 𝑧𝑖0,90     
       

(4) 

where Cs.r.d. is the resulting coefficient of residual deflection; xi, yi and zi – the coordinates of 
the i-point of the contour of the detail without regarding the deformation properties of the 
fabric. 
   

5. CONCLUSION 
 
The tested knitted fabric is with the highest stretch by curse but also the lowest recovery, 
which also determines its highest conditional-residual deformation. The examined samples 
by wale have an average stretch value but with the highest recovery, and therefore the 
lowest conditionally-residual deflection. Samples taken at an angle of 45 ° are with the lowest 
tensile strength but an average recovery value and an average value of the conditional 
deformation. 
The presented way of investigation can be used for other different types of knitted fabrics. 
On the base of the obtained values, correction coefficients are determined, which will be 
applied in pattern making of ladies' dresses in different types of silhouettes. 
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