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REZUMAT:  In lucrare s-a urmărit intensitatea legăturii dintre variaţia caracteristicilor de calitate a ţesăturilor 
tip lâna cardata,  în funcţie de compoziţia fibroasă (utilizând deșeuri de lână de la cardă, pneumofil PNA si 
lâna, fibre PES regenerate) a celor două sisteme de fire. Analiza comparativă a caracteristicilor de calitate a 
ţesăturilor și caracteristicile firelor  utilizate, în funcţie de parametri variabili: cotele de participare si finetea  
fibrelor de lână a fost realizata prin metoda regresiei și metoda grafică.  

Cuvinte cheie: metoda regresiei, compoziţia fibroasa, deșeuri, coeficient de corelaţie. 

ABSTRACT: In the paper was studied the intensity of the connection between the variation of the quality 
characteristics of carded wool fabrics, depending on the fibrous composition (using carded wool waste, PNA 
and wool PNA, regenerated PES fibers) of the two yarn systems. The comparative analysis of the quality 
characteristics of the fabrics and the characteristics of the used yarns, according to the variable parameters: 
the participation quotas and the fineness of the wool fibers, was achieved by the regression method and the 
graphic method. 
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1. INTRODUCTION 

Statistics has a number of methods for studying 
dependencies between two or more variables, even 
those included in the regression and correlation 
analysis. Moreover, in the statistics is studied the 
dependence between a resolvable variable 
(characteristic) (y) and one or more independent 
variables (characteristics) (x).  

The resultative feature is also called the 
dependent, endogenous or effect characteristic, and 
the independent feature is also called the factorial, 
exogenous or cause characteristic. The links that 
exist between two statistical variables can be studied 
using two techniques: correlation and regression [1-
3]. Correlation analysis shows how strong the link 
is, on the one hand, the dependence of variables, and 
on the other hand, regression is the mathematical 
expression that allows the estimation of a variable 
according to at least one other variable.  

Regression helps in determining the relationship 
between them and it is especially used in prediction 

studies [3-5]. These methods have a wide practical 
applicability due to the consistency of the 
information they provide [6-8].  

Statistical correlation means the intensity and 
direction of the statistical link between two or more 
variables. It is important to remember that the link or 
statistical correlation between two or more variables 
does not necessarily imply the causal link between 
them. Karl Pearson proposed that the statistic of 
measuring the intensity and direction of the linear 
statistical link between the two variables might be 
the coefficient bearing its name, defined as the ratio 
between the statistical covariance and the product 
of the standard deviations of the studied 
variables [7-9]  

There are situations in which we are interested in 
estimating the intensity of the link between two or 
more variables, or to find a relationship, therefore, a 
mathematical analytical form that expresses a 
variable depending on others, involved in the studied 
process [10-13]. 
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2. EXPERIMENTAL PART 

2.1. Materials and methods 

Comparative analysis of the fabric quality 
characteristics and the characteristics of the used 
yarn, based on variable parameters: participation 
rates and fineness of wool fibers was achieved by the 
regression method and the graphic method 

The quality characteristics of the fabrics were 
determined by standardized methods, obtaining the 
following database (Table 2).  
 

2.2 Results and discussions 

Applying the two methods, we analyzed the 
variation in fabric quality characteristics (presented 
in Table 2), depending on the fibrous composition 
(using carded wool waste, PNA and wool PNA, 
regenerated PES fibers) of the two textile yarn 
systems, to determine the optimal blend to achieve 
the highest quality fabrics. Correlation charts 
between fabric quality characteristics and fiber 
participation rates in the blend reveal the nature and 
intensity of the linkage between variables. 
 

Table 2. Quality characteristics of woven carded wool 

Fibrous composition Technological desensity Mass Breaking force Elongation at break 

A Pwarp Pweft M Prwarp Prweft Ewarp Eweft 

(%) (yarns/10cm) (yarns/10cm) (g/m2) (daN) (daN) (%) (%) 

90%wool+10%waste 98 83 344,42 39,55 29,14 29,05 30,17 

72% wool +28% waste 90 200 516,31 30,12 42,15 24,08 20,27 

70% wool +30% waste 100 100 516,23 29,8 20,32 20,15 20,33 

68% wool +32% waste 112 173 514,64 27,97 41,68 24,17 20,18 

67% wool +33% waste 110 102 515,79 28,95 19,84 20,21 20,31 

52% wool +48% waste 108 183 510,21 30,21 20,97 20,43 20,51 

51,4% wool +48,6% waste 120 96 516,33 25,23 22,96 25,13 20,22 

49,3% wool +50,7% waste 114 97 480,74 29,17 28,25 28,64 25,44 

47% wool +53% waste 110 191 560,17 36,51 36,32 24,33 22,27 

43% wool +66% waste 124 215 566,89 30,18 20,24 20,65 20,41 

100 waste 112 173 666,87 40,22 29,12 29,33 30,47 

 
After the distribution of the points corresponding to 

the 11 pairs of individual values of these characteristics 
and the participation rates (a,%) of the fibers in the 
mixture, it is found that in the case of the correlation 
between Pwarp (a,%), Fig. 1 the values are scattered, this 
means that the link between them is weak (there is no 
significant link), and them correlation coefficient is 
positive (R2=0.336), the two variables are not linearly 
linked. The regression line expressing the link between 
the two features is a straight line. 

 

 
 

Fig. 1. Correlation graph between warp density and the 
participation shares in the blend.  

 
 

 Fig. 2. Correlation graph between weft density and the 
participation shares in the blend.  

 
The equation of the regression line for the studied 

correlation: 

 Y= -0.238x+121.9    Pwarp=-0.238a+121.9 (1) 

where: y=Pwarp is the dependent variable; x=a%- 
independent variable; 

The correlation coefficient which indicates the 
correlation intensity is: R2=0.336, which shows that 
the link between Pwarp and the participation shares in 
the blend is weak (0.250.3360.5) indicates an 
acceptable correlation.  
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Fig. 3. Correlation graph between the fabric mass and the 
participation shares in the blend.  

 

  
 

Fig. 4. Correlation graph between the breaking force in the 
direction of the warp and the participation shares in the blend. 

 

  
 

Fig. 5. The graph of correlation between the weft density and 
the participation shares in mixture. 

  

 
 

 Fig. 6. Correlation graph between the elongation at break in the 
direction of the warp and the participation shares in the blend.  

  
 

Fig. 7. Correlation graph between elongation at break in the 
weft direction and participation rates, in the blend. 

 
The equation of the regression line for the studied 

correlation: 

 Y= -0.238x+121.9    Pwarp=-0.238a+121.9  (2) 

where: y=Pwarp is the dependent variable; x=a%- 
independent variable. 

The correlation coefficient which indicates the 
correlation intensity is: R2=0.336, which shows that 
the link between Pu and the participation shares in 
the blend is weak (0.250.3360.5) indicates an 
acceptable correlation.  

The regression coefficient a = -0.238 shows that 
the link between the variables is indirect (a<0) and 
consists in the fact that as the percentage of wool 
fiber decreases in the mixture, Pwarp decreases by 
0.238. From the correlation graph between the 
technological density on the weft direction and the 
participation shares in the mixture (fig.2) it is found 
that the 11 pairs of values are dispersed, this means 
that the connection between the two parameters is 
very weak (there is no significant connection), and 
the correlation coefficient is positive (R2=0.181),so 
the two variables are not linearly related. 

The equation of the regression line for the studied 
correlation: 

 Y= -0.904x+196.0    Pweft= -0.904a+196.0 (3) 

where: y=Pweft is the dependent variable; x=a%- 
independent variable; 

The correlation coefficient which indicates the 
correlation intensity is R2=0.181, which shows that 
the bond between Pweft and the participation shares in 
the blend is very weak (00.1810.25) 

From the correlation chart between the fabric 
mass and the participation shares in the mixture 
(fig.3) it is observed that some points corresponding 
to the 11 pairs of individual values are dispersed, 
that means that, there is a medium intensity relation 
(R2=0.734), respectively as the percentage of wool 
fibers in the mixture decreases, the mass increases, 
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and the link between them is called the negative 
correlation.  

The equation of the regression line for the studied 
correlation: 

 Y= -2.739x+668.8    M= -2.739a+668.8 (4) 

where: y=M is the dependent variable; x=a%- 
independent variable; 

The correlation coefficient which indicates the 
correlation intensity is R2=0.734, which shows that 
the linkage between the mass of fabric and the 
participation shares in the blend is of medium 
intensity (0.50.7340.75). 

The regression coefficient a = -2.739 shows that 
the linkage between the variables is indirect (a<0) 
and consists in the fact that as the percentage of 
wool fibers in the mixture decreases, the fabric mass 
increases by 2.739. 

The graph of the correlation between the 
breaking force of the yarns systems in the direction 
of the Warp and the participation rates in the mixture 
(Fig.4) highlights the nature and intensity of this 
bond so that the distribution of the points corres-
ponding to the 11 pairs of individual values of the 
breaking force on the direction of the warp (Prwarp) 
and the participation rates of the fibers in the 
mixture (a,%) are dispersed ; it is being noted that 
between the two characteristics there is a low direct 
bond (R2=0.437), respectively, as the percentage of 
wool fibers of the mixture decreases, Pru decreases, 
too. 

The equation of the regression line for the studied 
correlation: 

 Y=0.141x+22.08    Prwarp=0.141a+22.08 (5) 

where: y=Prwarp is the dependent variable; x=a%- 
independent variable; 

The correlation coefficient which indicates the 
correlation intensity is R2=0.437, which shows that 
the bond between the breaking force in the direction 
of the warp, Prwarp and the fiber participation rates in 
the blend is poor or acceptable (0.250.4370.50). 

The coefficient of regression a = 0.141 shows 
that the link between the variables is direct (a> 0) 
and consists in that if  the percentage of wool fibers 
in the mixture increases, the breaking force in the 
direction of the warp, Prwarp, increases by 0.141. 

The correlation graph between the breaking force 
in the weft direction and the participation shares in 
the mixture (fig. 5) highlights the nature and 
intensity of this link. After the distribution of the 
points corresponding to the 11 pairs of individual 
values of the breaking force in the direction of weft, 

Prweft and the participation rates (a,%) of the fibers in 
the mixture, it is found that the values are dispersed, 
that means, the bond between them is very weak 
there is no significant relationship) and the 
correlation coefficient is positive (R2=0.025), the 
two variables are not linearly related 

The equation of the regression line for the studied 
correlation is: 

 Y= 0.056x+25.18    Prweft=0.056a+25.18 (6) 

where: y=Prweft is the dependent variable; x=a%- 
independent variable; 

The correlation coefficient indicating the 
correlation intensity is: R2=0.025, showing that the 
bond between Prweft and the participation shares in 
the mixture is very poor (00.0250.25).  

The regression coefficient a = 0.056 shows that 
the link between the variables is direct (a>0) and 
consists in that as the percentage of wool fibers in 
the blend increases, the breaking force in the weft 
direction increases by 0.056.From the correlation 
graph between the relative elongation in the 
direction of the warp and the participation shares in 
the mixture (Fig. 6) it is observed that some points 
corresponding to the 11 pairs of individual values 
are dispersed, that means, there is a very weak 
intensity link (R2 = 0.038), respectively, as the 
percentage of wool fibers in the blend decreases, the 
mass increases, and the bond between them is called 
the negative correlation. 

The equation of the regression line for the studied 
correlation is: 

 Y= -0.029x+25.81    ewarp= -0.029a+25.81 (7) 

where: y = ewarp is the dependent variable; x = a% - 
independent variable; 

The correlation coefficient indicating the 
correlation intensity is: R2 = 0.038, which shows that 
the link between the elongation at break in the 
direction of the warp and the participation rates in the 
mixture is of very low intensity (00.0380.25).  

The regression coefficient a = -0.029 shows that the 
link between the variables is indirect (a<0) and consists 
in the fact that as the proportion of wool fibers in the 
mixture decreases, the relative elongation in the 
direction of the warp drops by 0.029. 

From the correlation graph between the 
elongation relative to the weft breaking and the rates 
of participation in the mixture (fig.7) it is observed 
that some points corresponding to the 11 pairs of 
individual values are dispersed, that means , there is 
a very weak intensity link (R2= 0.069), respectively, 
as the percentage of wool fibers in the mixture 
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decreases, the value of the elongation at break in the 
direction of the weft decreases, and the relationship 
between them is called the negative correlation. 

The equation of the regression line for the studied 
correlation is: 

 Y= -0.044x+25.22    eweft= -0.044a+25.22  (8) 

where: y = eweft is the dependent variable; x = a% - 
independent variable; 

The correlation coefficient indicating the 
correlation intensity is: R2 = 0.069, which shows that 
the link between the elongation at the weft 
lengthening and the participation rates in the mixture 
is of very low intensity (00.0690.25). 

The regression coefficient a = -0.044 shows that 
the linkage between the variables is indirect (a <0) 
and consists in the fact that as the percentage of 
wool fibers in the mixture decreases, the relative 
elongation in the weft direction decreases by 0.029 

3. CONCLUSIONS 

There are situations in which we are interested in 
estimating the intensity of the link between two or 
more variables, or finding a relationship, so an 
analytical mathematical form expressing a variable 
depending on the others involved in the studied 
process. 

By applying the two methods, there is no strong 
link between the quality characteristics of the studied 
fabrics and the fibrous composition, so that we are not 
able to choose an optimal blend. From the graph of 
the correlation between the weight of the fabric and 
participation shares in the mixture (Fig.3), it is 
observed that some of the 11 pairs of points 
corresponding to the individual values are dispersed; 
this means that there is a medium intensity bond (R2 = 
0.734), respectively, as the percentage of wool fibers 
in the mixture decreases, the mass increases, and the 
bond between them is called the negative correlation. 

From the experimental data it is found that after 
the finishing process, both the woven fabrics made of 
90% wool + 10% waste (Pweft = 83 yarn/10cm) and 
those made of 100% woven fabrics (Pweft = 173 yarns 
/10cm), have a Weft Density less than the projected 
density (Pweft = 95 yarn /10cm and Pweft = 180 yarn 
/10cm). 

This is explained by the fact that the finishing 
process changes the dimensions of the raw fabric, 
meaning that in all cases the width of the fabric 
decreases due primarily to the thermo-thermal treat-
ments that are characteristic of the finishing process 

and secondly because that the fabric is subjected in all 
processing operations to longitudinal stresses which 
increase the length and decrease the width of the 
fabric. 

The raw fabric, following the finishing process, 
depending on the nature of the component fibers, 
changes its dimensions by elongation or shortening 
in the direction of the warp and always by 
contraction in the direction of the weft. 
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