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PhD Proposal 

MULTILAYER SELF REINFORCED POLYPROPYLENE 

NANOCOMPOSITES: ENHANCED MECHANICAL AND 

FIRE RETARDANT CHARACTERISTICS 
 
 
ABSTRACT 

 

Polymeric materials are widely used as compared to traditional inorganic materials as they have 

excellent insulation characteristics, low electric losses and are easily mouldable. The commonly 

used wire and cable sheathing materials for low to medium voltage include HDPE, EVA, 

LLDPE, PVC and EPDM elastomer. However, PVC is gradually being replaced with other 

polyolefins as it is hazardous and releases chlorine containing compounds. Hence, the other 

polyolefins resins such as PP, HDPE, EVA, LLDPE and EPDM are in demand. However these 

polyolefins are inflammable and fire safety is a major issue. Generally, halogenated fire retardant 

additives are added but they are not environment friendly. Thus, non-halogenated fire retardants 

such as metal hydroxides are used. These metal hydroxides have to be used in large quantities to 

achieve adequate fire retardancy which lower the mechanical properties. However, a good cable 

jacketing materials need both good flame retardancy and mechanical properties. Thus, 

intumescent fire retardants and nanoparticles such as nanoclays and nanotubes are being used but 

dispersability and interfacial adhesion have to be improved. Intumescent fire retardant systems 

comprised of Ammonium Polyphosphate (APP) are used but they are moisture sensitive and can 

easily hydrolyze. Further it also tends to migrate to the surface. 

 

Thus in this study, non-halogenated fire retardant PP nanocomposites with incorporation of 

Glass Fiber, Woven Cloth, Nano Clay, Charring Agent and Acid for automobile and electrical 

industries will be developed. The developed polymer nanocomposites will be characterized for 

its mechanical, flame retardant and thermal properties as well as its surface morphology and 

molecular interaction. 

 



  

 

STATEMENT OF THE RESEARCH PROBLEM AND OBJECTIVES 

 

The project aims at development and characterization of polymeric nanocomposites. The 

following intumescent flame retardant additives will be used in combination to study and 

improve fire safety. 

 

a) Polypropylene reinforced with Glass Fiber, Nano Clay, Charring Agent and Acid Source 

 Synthesis of Triazine charring agent 

 Modification of Ammonium polyphosphate with silane (mAPP) 

   Preparation of nanocomposites  

b) Polypropylene reinforced with Woven Cloth, Nano Clay and Acid Source 

 Modification of Ammonium polyphosphate with silane (mAPP) 

 Microencapsulation of mAPP and Dipentaerythritol in Melamine Formaldehyde 

 Preparation of nanocomposites  

 

The effects of incorporation of Glass Fiber, Woven Cloth, Nano Clay, Charring Agent and Acid 

Source on synthesized polymer nanocomposites for its mechanical, flame retardant and thermal 

properties as well as characterization of nanocomposites for its surface morphology and 

molecular interaction shall be studied. 

 

MATERIALS AND METHODS 

 

 Blend Preparation: 

 Compression moulding: 

 FTIR spectroscopy: 

 Universal testing machine: 

 X-Ray diffraction: 

 Differential scanning calorimetry: 

 Thermo gravimetric Analysis: 

 Cone calorimtery: 

 Morphology: 

 

 



  

 

EXPECTED OUTCOMES 

 

 Improvement in the mechanical and flame retardant properties of multilayered reinforced 

nanocomposites used mainly in automobile and electrical industries for manufacturing of 

bumpers, tanks, carpet fibers, cable sheathing etc.  

 Development of fire retardant materials would help to delay for the fire to occur which 

may takes place either due to short circuiting or any other type of mishap, thus saving 

human lives. 
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CENTRAL MANUFACTURING

TECHNOLOGY INSTITUTE
(GovL of India Socloly)

Tumkur Road, Bangalore 560 022, India

Date: 10lh May, 2013

EXPERIENCE CE.RTIFICATE

TO 11"110.\-lrOE VEH IT IS CONCE"& \TED

Mr. T.PRAMOD has worked in Nano Manufacturing Technology

Centre of this institution as Contract Graduate Engineer from 1:ith Sepr,

2011 to 101" i\·fay 2013.

He had involved in research and dcvcloprnenr project:

� C;'.1'1T and ,"'estern Michigan University collaborative projecl ritled,

"Ductile Regime Machining of Brittle Materials".

IIe had :11$0 shown his competency in the areas of Iitcrature survey,

experimentations Like nano scratches and indentations, optimizing the

results using the Taguchi's Approach for the above research and

development project,

� \Votkec.l011 Nano characterization cquipmenrs like Nano Indenter G200

and Confocal Microscope OLS 4000 for Ill-house R&l) activities and

customer service!".

Resides, he hnd involved in various acrivi tics like Preparation of Quality
Manual for Proficiency Testing and Calibration Laboratories, Design

of Sphere Lapping Machine, Formulation of tecbnical specification for

procurement of Tribe-meter lind Silicon Wafers, Assembly of Air
Bearing Spindle erc.,

IIe had been found ro be hard working and dedicated in execution of rhe

responsibilities assigned to him. He has consistently displayed the ability (Q

learn am] excel in all tasks assigned [0 him.

We wish him all the best in his future endowcrs.

fV ./l-,r e.s ~ ....",.
N, Balashanmugam

HOD (NMTC)

Tal .. 91-80·23375081/82185

Fax; 91-80 ·23370428. E-mail 'CmIICcmll·lndla.net, Wel)slle. wwwcmlf.lndia.nel

Regional Centre: CMTI. NSIC Campus, Ajllqdustnej Area,Bhovnsga, Road.
Aajkol- 360003, GuJorat.Teler"" : 0281·2384128


