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Abstract:Ceramics contain a distinctive property of completely absence of slip planes and 

have least probability of deforming by the application of force. Among these ceramics, the 

silicon carbide occupies a competent place to be used as a reinforcing agent for aluminum or 

its alloys. It has the density close to aluminum and is best for making composite having good 

strength and good heat conductivity. Present work focuses on preparation of packing micron 

films by hybridising PLA with NANO AlSiC. The PLA with inclusion of Storch mixture was 

pre-heated using a heating plate up to 50 degree Centigrade. The alumina nano particles and 

chopped glass/carbon fibers of length 1-7 mm (termed as short fibers) with the variation of 1, 

2, 3, 4, and 5 wt% was considered for the open casting process.After being sealed in a glass 

beaker, it was transferred to bath ultra-sonication (22 kHz in frequency, 55 % power intensity 

with a sweep mode) followed by probe ultra-sonication for 30 min to achieve the fine particle 

or fiber dispersion and degassed for 4 h at 75degree Centigrade. The foil samples prepared at 

30, 50,70,80 and 100 microns for preparing tests. 
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1.0 Introduction 

A huge volume of produced plastics have 

been using in the packaging industry since 

the last decade of the twentieth century. 

The usage of plastics materials is 

comparatively cheaper than the other 

material used in packaging industry.  when 

compare to other materials in the 

packaging industry plastic material reduces 

the cost of packaging while meeting 

convenience, softness, good aesthetic 

qualities, lightness, and transparency. 

Recently, 41% of such plastics have been 

consumed in packaging applications 

among which 47% are being used for 

packaging foodstuffs.  These plastics are 

usually fabricated from polyolefins such 

as: Polypropylene (PP), Polystyrene (PS), 

Polyethylene terephthalate (PET) and 

Polyethylene (PE) that are fully 

petrochemical-based materials. PP can be 

used for hot-fill liquids due to its high 

distortion temperature. Nano materials 

have the potential to revolutionize the food 

industry. The commodity goods we use 

today consist of innumerable plastic-based 

tools. However, the overuse of plastics has 

its environmental cost. Degradable 

Environment- friendly PLA plastic is by 

far the best sustainable we have. 

Developing smart packaging to optimize 
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product shelf life using nanotechnologies 

has been the goal of many companies.  

Moskovitz, Y.; Srebnik et al, [1] Non-

transitory cell reinforcement coatings may 

likewise be connected by covalent 

immobilization by methods for the useful 

gatherings on the outside of bundling 

materials and shows focal points that don't 

modify sensorial properties of the bundled 

nourishment item, Castro-Mayorga, et 

al,[2] accordingly, this strategy gives an 

inventive course to create completely 

inexhaustible and biodegradable 

antimicrobial materials for sustenance 

bundles and sustenance contact surfaces.  

Díez-Pascual, [3] Nano materials are 

increasingly more used to target microbes 

in material industry, marine vehicle, drug 

and sustenance bundling as antibacterial 

coatings and different materials 

Antimicrobial pack maturing job is to 

control the development of pathogenic or 

potentially waste microorganisms in 

bundled items. Bora, A.; Mishra, P. [4] 

Nano fortifications can improve 

obstruction properties and positively affect 

the oxidation steadiness, warm and 

mechanical attributes and in the long run 

bio Nano composites demonstrate the great 

biodegradability contrasting and 

customary polymeric lattices. De Azeredo, 

H.M.C [5] In numerous cases the 

mechanical properties are improved, glass 

change and warm corruption temperatures 

increment however some Nano muds 

decline straightforwardness of the movies. 

Gokularaman Stalin et al,[6] 

Nanotechnology being an intense 

interdisciplinary device for the 

development of new items, this succinct 

audit focuses on execution of 

nanotechnology in creating bundling 

materials for nourishment especially on 

sanitation. Keen and dynamic bundling has 

demonstrated to be extraordinary 

advancement for the future.  Han, J. H. [7] 

Packaging additionally encourages end use 

correspondence and comfort at purchaser 

level. With 2% Gross National Product, 

Packaging industry is the third greatest 

firm among the creating nations.  Rhim, 

J.- W., Park, H.- M et al, [8] 

Nevertheless, the dominant parts of 

bundling materials are non-biodegradable 

and oil based. The basic issue in 

sustenance bundling is powerless 

obstruction properties to gases and water 

vapor. 

2.0 Background of work 

Consequently, it has been proposed as a 

renewable and degradable plastic for use in 

service ware, grocery bags, waste-

composting bags, films, and controlled 

release materials for pesticides and 

herbicides. Although these features make 

PLA an appropriate candidate for food 

packaging there are, however, some 

important issues that should be overcome 

such as poor thermal stability, low 

mechanical resistance, and limited gas 

barrier properties. 

3.0 Scope of research 

Basic bundling materials, for example, 

metal, plastic, glass, paper, paperboard and 

a blend of materials of various synthetic 

natures and physical structures, are utilized 

to fulfill the reasons and necessities of 

bundled sustenance’s relying upon their 

sort.  In any case, there has been 

consistently expanding exertion in the 

advancement of various types of bundling 

materials so as to upgrade their adequacy 

in keeping the nourishment quality with 

improved accommodation for preparing 

and last use. Moreover, lowering the costs 

of food additive ingredients and increasing 
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the shelf life of food products could be 

achieved using this technology. The food 

market demands technologies, which are 

essential to keep market leadership in the 

food processing industry to produce fresh 

authentic, convenient and flavorful food 

products. Prolonging the product shelf life 

and freshness as well as improving the 

quality of food are the target. 

3.1 Objectives 

• To study the advantage of 

investigating the suitability of PLA 

Matrix added with NANO fillers 

for packaging application. 

• To check the mechanical and 

thermal enhancement in NANO 

addition in packaging films. 

• To check the conventional status of 

preparing films in an economic 

way with good strengthening and 

thermal properties. 

4.0 Methodology and materials 

Compression molding is often applied to 

incorporate many cellulose nanomaterials, 

viz., up to more than 70 wt % . Several 

studies, based on the preparation of 

PLA/CNM nano composites, have been 

reported in the literature . In most cases, 

the cellulose nanomaterials are first dried 

to form a thin paper film, followed by the 

inclusion of PLA and then compressed at a 

given pressure and temperature. In other 

studies, the cellulose nanomaterials are 

mixed with PLA to obtain homogenous 

mixtures, followed by the extraction of the 

solvent and then compression to form 

sheets.  Among these studies, Robles et al. 

prepared self-bonded composite made of 

cellulose nanofibers (CNF) and PLA 

microfibrils, through melt compression 

molding. The authors mixed 3 wt% CNF 

suspension with PLA fibrils (PLAF) by 

using homogenizer, followed by sonication 

to enhance the interaction between the 

two. The mixture was then filtered to 

extract water and hot pressed with 

hydraulic press at 110
0
C, while the 

pressing cycle was performed as follows: 

20 bar for 10 min after closing the press 

plates, 30 bar for 1 min and then a curing 

step at a pressure of 150 bar for 5 min. 

A variety of different adsorbing substances 

could be used to create the different layers, 

including natural polyelectrolytes 

(proteins, polysaccharides), charged lipids. 

Since PLA’s raw materials are based on 

agricultural raw materials, the continuous 

supply of PLA resins is of great 

significance to the development of the 

global agricultural economy. The increase 

in the high molecular weight of polylactic 

acid is the driving force for the extended 

application of PLA. Low viscosity multi-

purpose epoxy resin specific gravity of 

1.14 at room temperature, under the trade 

name of Bondtite PL-411 and the amine 

base hardener of specific gravity 0.98 of 

grade PH-861. For the hybrid composites; 

a constant amount of 2 wt% alumina 

particles were added to the fiber-matrix 

mixture.  

The PLA with inclusion of Storch mixture 

was pre-heated using a heating plate up to 

50 degree Centigrade. The alumina nano 

particles and chopped glass/carbon fibers 

of length 1-7 mm (termed as short fibers) 

with the variation of 1, 2, 3, 4, and 5 wt% 

was considered for the open casting 

process. The respective particles and fibers 

were added separately into the resin in a 

100 ml beaker with the aid of a mechanical 

stirrer running at 100 rpm for 4 h. To 

reduce the particle agglomeration by shear 

mixing process, the mixture was further 
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homogenized at a relatively high stirring 

speed of 500 rpm for 30 min. For the 

hybrid composites; a constant amount of 2 

wt% alumina particles were added to the 

PLA-matrix mixture. After being sealed in 

a glass beaker, it was transferred to bath 

ultrasonication (22 kHz in frequency, 55 % 

power intensity with a sweep mode) 

followed by probe ultrasonication for 30 

min to achieve the fine particle or fiber 

dispersion and degassed for 4 h at 75
0
 

Centigrade. 

Chemical bonding diagrams 

 

 

 

Synthesis combination of high molecular 

weight PLA 

 

Figure shows structural bonding of hybrid 

combination of NANO particles with PLA 
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Octane reactions for film making 

combination 

 

5.0 Results and discussions 

Below figures shows the sample 

preparation process after mould pouring to 

compression rolling to get different 

thickness. The practical work completed 

and the results of tests assigned for work. 

 

 
 

 

Figure shows the hybrid combination film 

for packaging applications 

Testing samples 

 

 

True density and theoretical density for 

AlSiC with PLA composites 

The use of dendritic particles shapes 

absolutely good fabricated via compressive 

moulding by using combinational method 

of powder metallurgy due to best 

interlocking between powder particles. It 

also can be reducing the porosity of 

sintered product. Whilst the flake particles 

shape shows very high amount of porosity 

of sintered product and difficult to 

compact under cold isostatic pressure 

condition. 
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 Figures:  Shows primary sample 

microstructural after synthetization 

6.0 Conclusions  

For the further testing procedures of 

samples the research will continued by  

ASTM D6110-10 methods to prepare the 

test specimens for the impact energy test. 

Charpy test rig used for the investigations 

performed on an impact tester (CEAST) 

with pendulum energy of 11 J and a span 

of 60.0 mm.  The tests will be conducted at 

room temperature and normal atmospheric 

condition with the impact speed of the 

striking hammer was 3.46 m/s. Similarly, 

the defects free rectangular test coupons 

(ASTM D790-10), from each category, 

were tested for the measurement of 

flexural properties by using a three-point 

bending mode. The rig was mounted on an 

Zwick//Roell Z010 series universal testing 

machine at a crosshead speed of 1.27 

mm/min at room temperature. The span-to-

depth ratio of have to maintain in order to 

ensure that the specimens failed due to 

flexural loading against the shear failure 

for small span-to-depth ratios. A minimum 

of five samples of each category was used 

for all the tests and the average value was 

considered for the analysis. 
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