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DETERMINATION OF GLASS TRANSITION TEMPERATURE  

AND IRRADIATION RESISTANCE OF ELASTOMERIC MATERIALS BASED  
ON CHLORINATED NATURAL RUBBER 
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Synthetic rubbers have different surface structures but benefit from chlorination. In many cases 
their tensile strength and extensibility is lower than natural rubber and for that reason more easily 
mechanically damaged. Chlorination reduces the coefficient of surface friction and handling 
characteristics. Residual free sulfur bloom during long-term storage of elastomeric products can also 
be diminished. Chlorinated natural rubber (CNR) as network precursor for elastomeric materials finds 
application in paints, paper coatings, printing inks, adhesives, and textile finishes. An alternative way 
to reduce surface tackiness of powder-free latex NR medical gloves is the chlorination of the gripping 
side or the use of coating which may be silicone polymer, hydrogel, polymer blend or acrylic 
polyurethanes. Chlorination affects some of the beneficial characteristics of rubber latex, but also 
eliminates soluble proteins that promote allergic reactions. Chlorinated rubber has been used for 
restoring and excellent protecting plaster, concrete, and pool surfaces. It is a good choice for recoating 
previously painted surfaces. Focus of our work was to prepare elastomeric materials based on CNR and 
its blends with different content of chlorosulfonated polyethylene (CSM) filled with 50 phr of recycled 
elastomer powder (REP). The glass transition (Tg) represents the temperature above which a polymer 
changes from a stiff glass into a viscous fluid or a rubbery material and was evaluated using dynamic-
mechanical spectroscopy. It was estimated that that the polar groups at network precursors influenced 
the shift of the Tg values. The effect of irradiation dose on retained hardness and tensile strength of 
CNR/CSM/REP elastomeric composites was determined. 
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THE INFLUENCE OF CARBON BLACK ON THERMAL DEGRADATION  

AND GAMMA IRRADIATION RESISTANCE OF ELASTOMERIC COMPOSITES BASED  
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The tire is an assembly of more components that are built up on a drum layer by layer and then 
crosslinked in a press under heat and pressure. Multi-component elastomeric materials are using for 
its production. The formation of polymer network creates the elasticity that permits the tire to be 
compressed in the area where the tire contacts the road and return back to its shape under high-
frequency deformations. Some special application is for slick tires that provides more traction than 
grooved tires due to their greater contact area. Wet roads severely diminish the traction due to the 
water trapped between the contact zone and the road surface (aquaplaning). Polyisoprene (NR) is the 
basic network precursor used in tire fabrication. Polybutadiene (BR) is used in combination with other 
rubbers because of its low heat-buildup properties. The copolymer of styrene and butadiene (SBR) is 
often substituted in part for NR due to the comparative raw cost. The filler carbon black (CB) forms a 
high percentage in rubber compounds. After crosslinking this nanoparticles influence reinforcement 
and abrasion resistance. In elastomeric materials based on ternary blends characteristics of individual 
rubbers can significantly changing due to the intermolecular interactions. Focus of this work was to 
evaluate the irradiation resistance and thermal stability of composites based on different content of 
carbon black and three network precursors (BR/SBR/NR) with its mass ratio 25/50/25. The 
compounds were crosslinked by sulfur in hydraulic press and obtained materials were exposed to 
gamma irradiation at different doses up to 400 kGy. Thermogravimetric analysis confirmed that 
thermal stability of composites was increased with the CB content increase. The mechanical properties 
were determined before and after gamma irradiation of samples. It was assessed that the mechanical 
properties increases with increasing the irradiation dose up to 200 kGy and CB content up to 60 phr. 
The morphology of prepared materials was studied using scanning electron microscopy. 

 

  



PUBLISHER: RAD Association 

Bulevar Nikole Tesle 17/12, 18000 Niš, Serbia 

www.rad-association.org 

FOR THE PUBLISHER: Prof. Dr Goran Ristić 

YEAR OF PUBLISHING: 2018 

EDITOR: Prof. Dr Goran Ristić 

COVER DESIGN: Vladan Nikolić, PhD 

TECHNICAL EDITING: Vladan Nikolić, PhD and Sasa Trenčić, MA 

PROOF-READING: Saša Trenčić, MA 

CD BURNING AND COPYING: RAD Association, Niš, Serbia 

PRINT RUN: Electronic edition – 350 CDs (CD-R) 

ISBN: 978-86-80300-03-0 

The Sixth International Conference on Radiation and Applications in 
Various Fields of Research (RAD 2018) was financially supported by 
the Central European Initiative (CEI). 

 

CIP - Каталогизација у публикацији 

Народна библиотека Србије, Београд 

539.16(048)(0.034.2) 

INTERNATIONAL Conference on Radiation and Applications in Various 
Fields of Research (6 ; 2018 ; Ohrid) 

Book of Abstracts [Elektronski izvor] / Sixth International Conference on 
Radiation and Applications in Various Fields of Research, RAD 2018, 18.06 - 
22.06. 2018, Ohrid, Macedonia ; [editor Goran Ristić]. - Niš : RAD 
Association, 2018 (Niš : RAD Association). - 1 elektronski optički disk (CD-
ROM) ; 12 cm 

Sistemski zahtevi: Nisu navedeni. - Na nasl. str.: CEI Central European 
Initiative. - Nasl. sa naslovne strane dokumenta. - Tiraž 350. 

ISBN 978-86-80300-03-0 

a) Јонизујуће зрачење - Дозиметрија - Апстракти 

COBISS.SR-ID 266468620 



rad-conference.org

1 . 06. - . 06. 201  Metropol Lake Resort  Ohrid  Macedonia8    22   8 | |  |

SIXTH INTERNATIONAL CONFERENCE 
ON RADIATION AND APPLICATIONS IN VARIOUS FIELDS OF RESEARCH

Silver sponsor


	RAD 2018
	Pages from BoA RAD 2018-1
	BoA RAD 2018-1 282
	BoA RAD 2018-1 283
	BoA RAD 2018-1 284

	Pages from BoA RAD 2018-1



