Accepted Manuscript
conpos/res

Waste management by recycling of polymers with reinforcement of metal powder 3 }

Rupinder Singh, Narinder Singh, F. Fabbrocino, Fernando Fraternali, I.P.S. Ahuja

PII: S1359-8368(16)31450-0
DOI: 10.1016/j.compositesb.2016.08.029
Reference: JCOMB 4477

To appearin:  Composites Part B

Received Date: 28 July 2016

Accepted Date: 21 August 2016

Please cite this article as: Singh R, Singh N, Fabbrocino F, Fraternali F, Ahuja IPS, Waste management
by recycling of polymers with reinforcement of metal powder, Composites Part B (2016), doi: 10.1016/
j-compositesb.2016.08.029.

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to

our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form. Please
note that during the production process errors may be discovered which could affect the content, and all
legal disclaimers that apply to the journal pertain.


http://dx.doi.org/10.1016/j.compositesb.2016.08.029

Waste management by recycling of polymerswith reinforcement of metal
powder

Rupinder Singh?® Narinder Singh? F. Fabbrocine®, Fernando Fraternali®, | PS Ahuja®

#Department of Production Engineering, Guru Nanak Dev Engineering College, Ludhiana, India
®Pegaso University, Department of Engineering, Piazza Trieste e Trento, 48, 80132 Naples, Italy

“Department of Civil Engineering, University of Salerno, Italy
9Department of Mechanical Engineering, Punjabi University, Patiala , India

Abstract

Recycling of plastics/polymers is one of the wamnagement techniques which have been followed by
many researchers. In past 20 years large numbapmlications in this field has been highlightedt Bu
hither to very few have reported on plastic wastanagement by recycling of polymers with
reinforcement of metal powder. In the present warleffort has been made to perform recycling oftevas
plastic/polymer with reinforcement of metal powd®r controlling the melt flow index (MFI). The
present study of recycling of waste plastic hasnbeerformed on single screw extruder machine by
considering various input parameters (namely: bégmperature, die temperature, and screw speejl/rpm
Investigations were performed for the parametritinogation of single screw extruder machine for
different mechanical/metallurgical properties (ligrosity, peak elongation, break strength, SHare
hardness) with the help of case study of recyclgtl Hensity polyethylene (HDPE)100%, HDPE90%+
Fel0%, low density polyethylene (LDPE)100% and LBRE6% (by wt.). As HDPE and LDPE do not
decompose naturally, this nature makes these podymétable for structural applications (like inabes

and reinforced concrete cements (RCC) structures).

Keywor ds: Recycling; High Density Polyethylene; Low Dendrglyethylene; Porosity; Peak
Elongation; Break Strength; Shore D Hardness

I ntroduction

Increase in polymer waste is major responsibleofdor the hike in production of solid waste withvale
range of high impacts on the environment [1]. Adreensumption of polymer has increased up to 20
times from few million tons in 1950 to around 10@lion tons in 2004 [2]. Highly versatile nature,
lighter than competing materials and tailor mad#ites is major reason for increased use of polyme
materials. Further increase in polymer waste iaterg pressure on limited space [3]. Therefore aden

has changed being that the polymer waste has teclyeled. Most of the polymer waste is coming dut o
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