
 



Sharma et al. 2017 ISSN: 2349 – 4891 
 

61 
International Journal of Recent Research and Applied Studies, Volume 4, Issue 6 (14) June 2017 

Correlations of Biomechanical Characteristics with Ball Speed in Penalty Corner Push-In    

Analysis of Structural Properties of Thermocool and Polyester Yarns 
 

Divyansha Sharma & Dr. Chanchal 

 
Institute of Home Economics, University of Delhi, New Delhi, India. 
 
Received 10th may 2017,   Accepted 5th June 2017 
 

Abstract 

Polyester fiber has taken the foremost position in textile all over the world. This material that has many uses like 

strength, light weight, resistance to shrinking, stretching, mildew, creasing and ultraviolet radiations but comes few 

drawbacks also that are causes wearer to get overheated and sweaty, gives the wearer a rather cheap and scruffy look, 

does not feel very nice on the skin & hydrophobic in nature. These drawbacks have been overcome by a new fibre named 

Thermocool which has introduced three developments using its thermo regulating, moisture-wicking Thermo°Cool™ 

technology. In this view, the purpose of this study is to understand the morphology of both the fibres using XRD& DCS test. 

The result showed no difference in XRD but difference was clearly seen in DSC test. 
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Introduction  

The great appeals of textile lies in their comfort 

properties which are enhanced while create a fabric. The 

comfort properties of material depend upon the 

characteristic of the material, the way in which fibers are 

arranged and finishing techniques applied. Nowadays, 

people prefer the comfort properties of fabric over 

appearance. Among synthetic fibers, polyester fiber has 

taken the foremost position in textile all over the world, 

while synthetic clothing in general is perceived by many 

as having a less natural feel compared to fabrics woven 

from natural fibers. Polyester is the material that has 

many uses, but it also comes with quite a few drawbacks. 

Polyester fibre has some advantages like strength, light 

weight, resistance to shrinking, stretching, mildew, 

creasing and ultraviolet radiations. As far as 

polyester clothing goes, it gives the wearer a rather cheap 

and scruffy look. Polyester also does not allow air to 

travel through it very well, and this causes wearer to get 

overheated and sweaty. It does not feel very nice on the 

skin & also hydrophobic in nature. The orientation of 

polyester fiber shows higher percentage of crystallinity 

which requires higher temperature for dyeing. But higher 

temperature leads to fabric degradation most of the 

times. So it is important to improve the structure of 

polyester by some surface modification which can have 

an improved effect on hand, thermal properties, 

permeability and hydrophilicity. 
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Therefore, a surface modification has been done by the 

Netherlands-based polyester fibre manufacturer Advansa 

which has introduced three developments using its 

thermo regulating, moisture-wicking Thermo°Cool™ 

technology [Textile news 2010]. Thermo°Cool fibre have 

following benefits are evaporative cooling, knows when 

to keeps things cool and comfortable, thermo buffering, 

protects the user from temperature changes, comfortable, 

fabrics are fast-drying, breathable, and moisture wicking 

, renewable and biodegradable - Eco-friendly options are 

fabricated from corn, a renewable resource that is 100% 

biodegradable, plus all ThermoºCool fibers are made 

from recycled polymers. 

In few researches has done the modification to 

to overcome some drawbacks such as low moisture 

regain, static electricity and soiling problems, this three 

drawbacks are interrelated and associated with 

hydrophobicity of the polyester [Prince 2009]. Another 

research has been carried on surface modification of 

polyester fabric which states that Hydrolysis of polyester 

fabrics with sodium hydroxide has been studied with a 

view to imparting hydrophilicity and other comfort-

related properties to polyester textiles. [Dave et al 2003]. 

 

Material & Methods 

Yarns selected for the study were 100% 

polyester and 100% thermocool yarns. 

 

XRD( X-ray Diffraction) 

X-ray diffraction is an analytical technique 

looking at X-ray scattering from crystalline materials. % 

crystallinity of thermocool and polyester was calculated 

using this technique. Each material produces a unique X-

ray "fingerprint" of X-ray intensity versus scattering 

angle that is characteristic of its crystalline atomic 
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structure. Qualitative analysis is possible by comparing 

the XRD pattern of an unknown material to a library of 

known patterns.[Kyawthetlatt 2014]. 

 

DSC (Differential scanning calorimetry) 

 Differential scanning calorimetry (DSC) is a 

technique used to investigate the response of polymers to 

heatingand to obtain the thermal critical points like 

melting point, enthalpy specific heat or glass transition 

temperature of substances. Melting point of both the 

yarns is analyzed by using this method.  

 

 

Results and discussion 

 X-ray Diffraction 

 
 

Figure I Thermocool         Figure II Polyester 

 

After separation, total area of diffracted pattern 

is divided into crystalline component (Ac) amorphous 

component (Aa) of thermocool fiber. 

 

As per the results of thermocool, 

Ac = 66889 

Aa =83609 

% of crytallinity (Xc%) was measured as ratio of 

crystalline area to total area. 

%Xc = Ac/(Aa+Ac ) x100 

          = 44%. 

 

As per the results of polyester fiber, 

Ac = 66500 

Aa = 85211 

% of crytallinity Xc% was measured as ratio of 

crystalline area to total area. 

%Xc = Ac/(Aa+Ac ) x100 

          = 44% 

According to the calculation the % of 

crystallinity of thermocool and polyester yarns was 44%.  

This result shown in Figure 3.1 and 3.2, a thermocool 

and polyester yarn which has been used in the study has 

no difference in their % of crystalline and amorphous.  

 

 Differential Scanning Calorimetry 

 

 
Figure III 

Thermocool 



Sharma et al. 2017 ISSN: 2349 – 4891 
 

63 
International Journal of Recent Research and Applied Studies, Volume 4, Issue 6 (14) June 2017 

 
Figure IV 

Polyester 

 

From DSC analysis shown in Figure 3.3 and 

3.4, it was observed that thermal degradation of 

thermocool started at 246°C, where as in case of 

polyester the thermal degradation began at 253°C. The 

difference in the degrees of thermal degradation of both 

the sample was 7°C. In general the bottle grade PET has 

a melting temperature (Tm) between255 and 265°C 

which is a crystalline PET [Silva]. 

 

Conclusion 

Morphological study was carried out of 

thermocool and polyester yarn by examining x-ray 

diffraction and differential scanning calorimetry. 

According to the results obtained for XRD, % 

crystallinity of thermocool and polyester was found to be 

the same. But in the analysis of DSC, difference in their 

meting points was seen which indicates thermal 

degradation of thermocool started at lower temperature 

as compare to polyester yarn.  

From the above results we could assume that some 

surface changes had occurred in the polymer structure of 

thermocool during its manufacturing which have multi-

channel fibers that enable condensation to move quickly 

from the inside to the outside, improving the wearer's 

comfort and also retaining high insulation values owing 

to the combination of differently engineered cross 

sections in the fiber mix. 
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