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Rajkot plasticindustries

Overview of cluster

Rajkotis one of the prominent plastic clusters in the countityere are an estimated 15,000
MSME units in Rajkot, of which majority are foundry and engineering units. The cluster is
spread within Rajkot and neighbouring GIDC industrial estates. The engineering industry is
diverse in nature. Some of the major engineering segments include foupldsyic, agro

and diesel pump sets, machine tools, auto components, kitchenware and harfdvgang,

and diesel engine.

The plastic industry cluster comprises large, medium, small and micro industries,
manufacturing products likBVC pipes and fittings, polybags, woven and amaven sacks,
household items like buckets, chairs and roll sttagge About 70% of plastic industries
located in and aroun®ajkot Plastic industries are mainly of micro and small staéegory
with few medium sized unitsSome of the mediumizedindustries includesuffer luggage,
Paramount Group, Narmada Pipes, Esasnid Waterflo The plastic industries ilRajkot
provide employment to aboult0,000 people. A najority of plastic industrieds associated
with plastic pipeand roll strapsnanufacturing industries.

The total umber of plastic indusies existing in the cluster isclose to300 The aanual
turnover ofplastic industriess generally in the range of Rs®crore. Thedtal turnover of
plastic industries irRajkotis estimated to be RS00 crores.

Medium
8%

Rs 5 croreto Rs
20 crore
(25%)

Rs 2 croreto Rs
5 crore
(36%)

Product types and production Annual turnover-wise
capacities distribution of plasticindustries

Rajkot plastic industries are involved in the duxtion of a variety of products which are
usedin differentend-use sectorsuch aslomestic, industrial, municipality, service, medical
and academisectorsFollowings are some of the primary products that are manufactured
in Rajkotcluster:

e Pipes andiftings
e Roll straps
e Woven sacks and fabrics
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e Sheets/ bags/ tarpaulin

e Moulded furniture and household goods Pipe and

o Plasticdisposablgglass/cups

o Water tank and conduit pipe

e Packagingnaterials

e Reprocess granules Raikot

e Chemical raw mater in powder form ] Plgstic Rollstraps

Cluster

These products can be grouped ito following
primary products:
(1) Pipe and fittings
(2) Poly bags and sacks Household
(3) Household items s
(4) Roll straps

Primary plastic products from Rajkot

Around 50%plastic unitsin the clusterare engaged

in production ofvarious types of carrying/ packaging materials and pipBsoductwise
distribution of plastic industrieshows that almost half of the production is accounted by
pipes and fittings as shown in the figure.

Theinstalled capacity angroductionof similar type of
industries vary with each uniffhe productia is not
recorded in terms of tonne while some of the un
record production in terms of number of pieces. Bas
on the interactions with entrepreneurs, industr
bodies and government body in the clustet,is
estimated that the cluster produces apjmately
196,210 tonne of plastic products. The annt
productiors of different types of plastic products ar
shown in the tableDifferent sources of data include¢
collective directory data of SaurashtraPlastic
Manufacturers Association(SPMA), Rajkot Ptias
Manufacturers Association(RPMA), Rajkot Engineeriny

Association, GIDC Lodhika Industrial Association, AJI  Product-wisedistribution
(GIDC) Industries Association and Shapéeraval of plasticindustries
Industrial Association

House hold
Mouldingitems
28%

Polybags/Wove
n /Nonwoven
Sacks
17%

Annual production by plastic industries

Product category Number of Production

units (tonne kear)
Pipes and fittings 95 94,500
Polybagsivoven /non-wovensacks 65 30,310
Household plasticmoulding items 55 38,900
Roll strap & others 85 32,500
Total 300 196210
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Raw material usage in cluster

The primary sources of raw mated for plastic products are major petrochemical ptaatt
various locations in IndiaDepending uporthe type, quality andsource,the cost of raw
materials variedbetweenRs 110-160 per kg. Different raw materials used in manufacturing
of plastic produts include the following:

e High Density Polyethylen@H DPE)

e Low Density PolyethylenéLDPE)

e Linear Low Density Polyethylen@LDPE)

e High Molecular High Density Polyethylene (HMHDPE)

e Medium Density Polyethylene (MDPE)

e Polypropylene (PP)

e Polyvinyl Chloride (R/C)

e Un-plasticized Polyvinyl Chloride (uPVC)

e Biaxially Oriented Polypropylene (BOPP)

e Polyethylene terephthalate (PET)

e Biaxially-oriented polyethylene terephthalate (BoPET)

The urces of major raw materiailsclude GAIL, IOCL and Reliance as shown in ttadle.

Sources of raw materials

Raw material type GAIL IOCL Reliance

HDPE P P P
LDPE P P P
LLDPE P P P
PP P P P
PVC P P P

Plastic granules

Energy scenario in the cluster

Electricity and diesel are the major sources of energy for the psehpnits.Electricity is
supplied by Paschim Gujarat VIJ Company Ltd (PGVCL) and diesel is procured from local
market. Electricity is used for running all machinery and diesel is used ws&@ case of
emergency during unscheduled power outage. The details of major energyesand
tariffs are shown in table.

Prices of major energy sources

Source Remarks Price

Electricity HT Rs 8.00 per kWh (inclusive of energy, demand chary
other penalty/ rebate and electricity duty)

LT Rs 9.00 per kWh (inclusive of energy, demand cfesr

and electricity duty)

Diesel From local market Rs 55 per litre (price subjected to market fluctuations

NG GSPC Rs 30 per scm (price subjected to market fluctuation¢

LPG HPCL/ BPCL Rs 60 per kg (price subjected to market fluctuations)
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Production process

The plastic products are made either in continuous mode following extrusion mé&ihod

intermittently byblow moulding process. In extrusion method, initial forming of the ready

to shape batch material takes place in-gesigned die heads, which farther passes
through different process steps depending upon the final productmoulding, ready to
shape batch material is injectédr injected with blow of air in case of blow mouldinigfo

the preshaped mould to produce the target products ie step. Both methods follow

broadly similar primary steps such as preparation of ready to shape batch, forming and
finishing operations to produce desire products. The generic process steps of manufacturing
plastic products are explained below.

Batch prearation: Depending upon
product line, fresh raw materia
granules, recycled shop floor rejec Batch
material of similar  product, REESE
colouring batch master and relevar
additives are mixed and
appropriately grinded.
Demoaisturising: Moisture from the
prepared batt is removed in this [
!ohase. The final. batch compositio _ st
is transferred either manually o e product
automatically to hopper for nex
process step.

Filtration: Contamination if any from
the batch composition is removed

using both filtering element and demagnetidéittration is also carried out again
after melting of the raw material batch before it is fed to screw in the barrel.

Melting and heating:Temperature of dry composition is increased to change the solid
phase to liquid phase while it is conveyed throudrrbl with the help of barrel
screw. Temperature of the molten batch is further increased tesgireemperature
with the help of PID based automatic electrical heater, placed on the barrel surface.
Forming: Depending upon the end
product, forming is doe using in Batch First stage
place appropriate shaping BalEas BT
mechanism such as moulding
extru§ion, blowing, spinning and o Vacuum e
drawing. ymng sizing tank cooling
Finishing: This phase includes all
operations carried out after
formlng to flnal_produgt: It may g‘;gﬁg {g;:l;lll;‘cgk) Slitting
include stretching, sizing, burr

removal, printingand embossing,

[ ]
Filtration

De-
moisturisation

Generic process steps for plastic products

L]
Traction

flattening, lamination, stitching etc. ~ FEETRTETRE === = Finishing
Packaging: The final marketable feeding process and storing
products are packed as pe-

marketing and despatct Processflow chart for plastic pipe manufacturing
requirement.

Thegenericproductionstepsfor plastic products are shown in figure.
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The production process f@ach pimary plasticproductin the clustelis mentioned below:

(i) Plastic pipe and fitting manufacturing units

These are made in various size and length using extruder. Plastic pipes are very suitable for
various applications likecorrosive environment in @&@mical industries and municipal
application (sewage and water pipinghectrical conduit, agricultural pipes etc.

Primary raw materials arelDPE and PVC. Pipe of different colour could be made using
appropriate colouring chemical during batch preparatidPipe diameter depends on die
block as well as working pressure in vacuum calibration tank installed in the line.

Plastics pipe extrusion commonly uses plastic chips or pellets, which are usually dried to
remove moisture and conveyed to a hopper lefpoing to the feed screw for forming in

die. After forming, pipes are cooled and strengthen in cooling and traction phases before
slitting automatically to a preet length with the help of limit switch. A “caterpillar haul

off* (commonly called a "pudr") is used to provide tension with consistent pull on the
extrusion line which is essential for overall quality of the extrudate. The extrudate like fiber
reinforced tube is pulled through a very long die, in a process called "pultrusitmé.
process low chartof plasticpipe manufacturing is shown in figure.

LTI NIN

PVC pipes.and fittings

(i) Polybags,woven and nonwovensacks manufacturing units

One of the chemicals PP, HDPE, UPVCetc. is used as base material in plagtacks
manufacturing using extrusion method. Sacksild be either woven or newoven type
depending upon process steps in place after die head. Multiple threads from bobbin stand is
fed to circular loom to make circular sheet, which is later cut to target size to make woven
sacks whereas in newoven saks, threads produced after spinning is passed over multiple
belts / rollers arrangement in series to produce continuous sheet roll, whateriased to

make nonawoven sacks of different sizes. These products are mostly custom made as per
order / markedemand Sometimesinternalsurface isaminatedand printed on external
surface to meet particular application.

=

Polybags, non-woven and woven sacks

5
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The process flow charts for woven and n@roven sacks arprovidedin below figures
respectively.

Packaging and
despatch

Printing
(Manual/Auto)

Process flow charfor woven sacks

Guidebelt

2 Draw offand
Suppe J laydown system

Packaging and carry bags are made usi
one of the chemicals from PP, HMHDPE
LLDPE, LDPE, HDPE, BOPPetc. as base
material to suit load carrying capacit

and hygiene requirement foa given ex‘::’;_’:‘n%mh Wit afmlle
application.In the blown film process, e (Filmand sheet)
melted raw material is formed througl
slit die to form thin walledcircular film,
which is blown up by air pressure. Th FEe e
pressurized air is supplied in the midd]|
of the die for cooling from outside anc

Process flow chart for blown film plastic

6 Aeri



Cluster profile - Rajkotplastic industries

inside apart from blown up. Film is flattened while passing through nip rolls and rolled after
it passes over idler rollers in the lin€ilm is packed in winding rolls and later cut to pieces
as per requirement for target siz@sschematic layout of systemsad in manufacturing
blown film plastic product is provideih thefigure.

(i) Householdplastic moulding manufacturing units

This includes all kinds of products that are used in daily life such as chair, bucket, mug,
table, water tanks etc. These areamhe using product specific mould with the help of
injection moulding or rotanoulding machines. Moulded producise made usin@ne of

the chemicals from PP, HDPE, PET, BoPET, LLDPE etc. as base material to make target
moulded products.

PET and BoPET isafe plastic used for beverage and food graded containers. These products
are made only in PET machine, which &dr blown to particular size.LDPE is used in
making moulded plastic tank using Rotomoulding machMest of the plastic household

and funiture products are made with the help of injection moulding mactinecess flow
charts for injection moulding and Roto moulding are providedthe following figures
respectively.

Roto moulg :
heating Mould cooli

Roto moulc
feedin

Packagin
despatc

(M
anua

Testing ang
inspection

Pulverisatic

Heating ang Injection . .
?gédi%S mfﬁﬁé%g Quenching Granulatio Despatch
Process flow diagram for injection moulding Process flow diagram for Roto moulding

Apart from injection moulding and |
roto moulding products, blow
moulding is also done for
manufacturing products like
bottles etc. In this PET is the rav
material on which injection |
moulding is done for preforming Injection High pressure air Packaging and
and this preform is reheatet 180 moulding blow moulding dispatch
°C to makeit soften which is then ®
formed in bottle by blow moulding 4
operaton using high pressure ait Preform Reheating
blowing into the softened (at 180 °C)
preforms. Generic process is a:
shown in below figure.

Raw material

(PET)

Bottle forming Inspection
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Preform production-injection Preformed jobs
moulding process

Preform reheating process PET bottle production- blow moulding process
(iv) Roll straps and others (High pressure)
This includesroll straps used in _
packaging industries andgeneral Raw material

purpose straps and other produc | RIS ¢ Goddet Printing
such as master batch manufacture ¥

which is used as a caloing agent
in plastic industry.Raw material
used for roll straps manufacturing
is mixture of PP and chemical resin
PP is made into graned from

Hot water

c c Embossing &
orientation

stretching

. LS . ) . Stabilizing &
plastic lumps and it is mixed with : winding

resin in rotathg mixture. This
mixture is then poured througt

Water

hoper into extruder machine. Rol Extrader i Packing &
) A . ), - ql.lEllt I,ng dispatch

straps of bigger width is extrudec tank

through die and is passed througn

water quenching tank, it is then Process flow for roll straps

continuously run through®goddet

which decreases its width and stred¢shit to provide required elasticity and strength. After
passing through hot water tank an @oddet printing of batch no, codetc is done online

and straps are passed through number of rollers and stretched and embossed for strips.
Finally winding isdone and it is sent for packing and then for dispatch.

8 Aeri
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Roll strap manufacturing line

Technologies employed

Plastic industries in th&ajkot cluster use produdtasedforming technolog like extruder,
injection mould,blow moulding,roto mould along with connected auxiliaequipment as
required for smooth operation of these machingsart from forming machines, thermic
fluid heater, air compressor, chiller, cooling tower, electrical heating elemgrinting and
lamination machines, diesel operated generator as powdér ugais mostly used in plastic
manufacturing plants. Some of the primary process technologies are explained below.

(i) Extruder

Extruder primarily consists
of two sections such as
extrusion and calibration as
well as strengthening.
Extrusion includes sew,
hopper, barrel, heating
assembly and forming die
Other section has vacuun
calibration tank, quenching
traction or caterpillar haul
off, cutting arrangement with

Breaker
plate

Die Barrel

i

limit switch and belt Feedpipe /“
conveyor. Screw movement: Screw drive
effects transport of liquid motor
plastic to des for extrusion Schematic view of extruder

process. The formed plastic

cools under blown air or in water bath and hardens on a moving belt. High end advance
extrusion machines have built in programmable automatic controlling panel, which is highly
efficient. These are used in foing pipes, woven and newoven sacks as well as blown
film. The schematic view of extruder is providedfigure.

























