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Editorial

Dear Members,
Good Day!

PUBLIC RELATIONS - The term “public relations” is practically self-explanatory,
yet over the years it has meant different things to different people. In its simplest
form, public relations means relating to the public, helping an organization and
its public adapt mutually to each other. Other definitions of public relations point
to its role in protecting and developing goodwill or characterize it as how one
organization or group tells other organizations or groups about itself. The effect
of good public relations is to lessen the gap between how an organization sees

itself and how others outside the organization perceive it.

@

According to experts, public relations involves two-way communication between
an organization and its public. It requires listening to the publics on which an
organization is dependent as well as analyzing and understanding the attitudes
and behaviors of those audiences. Only then can an organization undertake an
effective public relations campaign consisting of actions as well as words. Public
relations involves many different types of audiences and organizations. Public
relations is practiced not only by companies and business firms, but also by
trade associations on behalf of specific industries, professional associations on

behalf of their members.

If we examine some of the goals and objectives of public relations, it becomes
clear that it is a multifaceted activity involving many different functions. Topping
the list of objectives, public relations seeks to create, maintain, and protect the
organization’s reputation, enhance its prestige, and present a favorable image.
Studies have shown that consumers often base their purchase decision on a
company’s reputation, so public relations can have a definite impact on a
company’s sales and revenue. Public relations can be an effective part of a
company’s overall marketing strategy. Another major public relations goal is to

create goodwill for the organization.

The bottom line is to get word out about you, your company, your products and
services to those who could potentially buy from you. Public relations is just one

part of marketing, as marketing is made up of many things.

Yours truly,

Pradip Nayyar

Editor
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PRESIDENTIAL
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Dear Members,

I am happy to inform you that the team “INDPLAS 12" has been touching new heights every day. A record

sponsorship is due to the tireless working of the team members and the Chairman.

=
We are lacking behind in the field of stall bookings. My earnest request to all the members is to please come
forward and book stalls for themselves & also get booking from other sources.
It is the duty of all our members to see that their own federation gains new heights. I can assure you that we
will work in co-operation with each other to see our dream project of knowledge center comes up as per
schedule.
I once again request all the members for their co-operation.
With warn regards

-

Rajesh Mohta

President
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SECRETARIAL REPORT

Dear Members

The monsoon has already commenced though not in full stream. The heat and sultry weather that was
troubling us has decreased. By the time this volume reaches your hand the monsoon might be at full stream.

Indplas'12 Press Conference and Industry meet was held at Bhubaneswar on 20th June 2012. The Press
Conference was a success with wide reporting in the press. Participants from the Industry also attended the
Meet.

A very successful Industry Meet was held at Siluguri on 11th July 2012 which was attended by a large number
from the plastics fraternity. Members of the North Bengal Plastics Association actively participated in the
Meet. Spot booking was made from 2 members. The Industry Meet was held at Sinclairs. The objective of
having the Industry Meet was to give wide publicity to the exhibition that will help in getting more exhibitors
and visitors.

The Federation is organising a half-day seminar at Indian Chamber of Commerce, Kolkata on 25th July
2012. This Seminar is being held jointly with KMDA. The theme of the Seminar is “Use of Plastic Waste in
Road Construction”. The target audience for the Seminar are municipalties and engineers involved in the
construction of roads in different municipalities. The Seminar will be held from 3.00 pm to 5.00 pm. Shri
Firhad Hakim, Hon’ble Minister of Municipal Affairs and Urban Development has kindly accepted our request
to grace the occasion as Chief Guest and Shri Vivek Bharadwaj IAS, CEO - KMDA as Guest of Honour.

The Federation has requestec all Poly Park plot holders to support IPF Knowledge Centre by request becoming
sponsors to Indplas’12. Many plot holders have already become sponsors and we those plot holders who
have not yet become sponsors to promote IPF KC through sponsorship. Sponsors to the exhibition will
have their names displayed permanently at IPF KC.

The Federation has come to under stand that WBIDC will distribute land for Phase 3 of the Food Park. Since
Poly Park is within the Food Park campus and plastics plays a very important role in packaging of food items,
IPF has written to the MD,WBIDC to accept applications from plastics sector also.

The process of getting various permissions for holding Indpplas’12 continues. The Federation has written to
the Chairman and the Member Secretary in this connection. The Federation has also forwarded to the
Ministry of External Affairs a list of Confirmed and Potential overseas participants for their approval.

Paresh Rajda of Rajda Group who was associated with the plastics industry for around 5 decades suddently
left for his heavenly abode on 5th July 2012. A condolence meeting was held on 7th July 2012 to mourn his
death. Paresh Rajda was taking an active interest in the upcoming IPF KC coming up at Sankrail. The
Federation mourns his loss.

With best wishes,

L

Pradip Nayyar
Hony. Secretary
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APPLICATION

Application Range

of Unsaturated
Polyesters

Abstract

Unsaturated Polyesters are of different
types. They can be made useable for a
suitable applications by changing their
constituent molecules. Their properties as
varies depending on the characteristics
canbe exploited in the applications which
are discussed in the scope of this study.

Introduction

Polyesters formed from phthalic
anhydride and glycerol are among the first
commercial crosslinked polyesters. 1

Linear polyesters seldom are sysnthe-
sized by the direct reaction of acids or acid
anhydrides with alcohols because the
higher temperatures required for high
conversion lead to side reactions, which
interfere with obtaining high molecular
weight. This consideration is not so
important for cross linking systems, since
cross linking is achieved at far lower extent
of reaction than are needed to obtain high
polymer in a linear polymerization.

Cross linking is achieved either by use
of polycols such as glycerol, as in the case
of saturated polyesters (glyptal) or by the
use of unsaturated dicarboxylic acids
such as anhydride in the case of
unsaturated polyester resins.

Glyptal which is used mainly as an
adhesive or modified with natural or
synthetic oils (oil — modified alkyds) for
coatings is formed by the reaction of
glycerol and pathalic anhydride, as shown
inFig. 1.
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Fig.1 Formation of glyptal resin by the reaction
of phthalic anhydride and glycerol.

The reaction is allowed to continue
until a viscous liquid is obtained.

The liguid can then be transferred to a
mold for further net work development.

Unsaturated polyester resins, which
are used as the matrix component of glass
— fibre composites, may be obtained by
co-polymerization saturated acids (e.g.
phthalic anhydride ) and unsaturated
acids (e.g. maleic anhydride) with a diol
such as propylene glycol or diethylene
glycolas shownin Fig. 2.
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Fig.2 Formation of an unsaturated polyester resin.

Incorporation of the saturated acid
serves to decrease cross link density and

Dr. Subhas Chandra Shit
Dy. Director,
CIPET- Ahmedabad

consequently resin brittleless. Fumaric
acid may be used in place of maleic acid
toincrease impact resistance.

The low- molecular - weight product is
soluble in styrene, which can then parti-
cipate in a cross linking step with the
double bonds of the prepolymer during
initiation by peroxides.

Further, the above mentioned reaction
for formation of cross linked polyester can
be illustrated through the following
reaction scheme Fig. 3

"'"; W"’“’:"“ ""c‘:_m: cross-linked polyester

L S e NP N O ikl %

e e Ve Y e

W
unsaturated polystyrene
sites for cross- polyester cross-lks
lnking chains

Fig.3 Addition reaction (schematic illustration)

Itacomic acid is also used as the
diacid component.

Most reaction formulation, involve a
mixture of a saturated diacid (iso and
terephthalic, adipic) with the unsaturated
diacid or anhydride in appropriate
proportions to control the density of cross
linking (which depends on the carbon -
carbon double bond content of the
prepolymer) for specific applications.

Propylene glycol,1,4 - butanediol,
neopentyl glycol, diethylene glycol and
bisphenol A are also used in place of
ethylene glycol as the diol component.
Aromatic reactants are used in the
formulation to improve the hardness,

—|_



APPLICATION

rigidity and heat resistance of the cross
linked product. Halogenated reactants are
used to impart flame resistance’.

Properties of unsaturated poly-
esters:

Unsaturated polyesters have a good
combination of resistance to softening and
deformation at high temperature,
electrical properties, resistance to
corrosion, weak alkalies and strong acid
and possesses very good weather ability’.

Almost all unsaturated polyesters are
used with fibrous reinforcements or fillers.
More than 80 % of the market consists of
structural applications that require the
strengthening imparted by fibrous (usually
glass fibre) reinforcements. The remainder
is used without fibrous reinforcement but
with in expensive fillers to lower costs.

Thermosetting unsaturated liquid
poly-ester resins are used as the basis of
two main families of moulding compound.

1. Polyester bulk moulding comp-ounds
(BMC) or DMC (Dough moulding
compounds).

2. SheetMoulding Compounds (SMC).

In addition,two new types of com-
pounds are also available. Thick moulding
compounds (TMC) and Continuously
Impregnated Compounds (CIC). The diff-
erent polyester resins have different
characteristic effects on Compounds
(Table 1).

The BMCs contain the following ingre-
dients:

- Glass fibre, usually between 3 and 25
mminlength;

- Aninert particulate filler, chalk, china
clay, alumina and many others are used.

- Mould release agent, usually a meta-
liic soap

- Pigments.

- Flame-retardant additives, various
halogenated organic substances, anti-
mony oxide, alumina.

- Catalyst, usually an organic peroxide.

- Inhibitors, hydroguinone catechol,
paraben-zoquinone .

- Low profile additives,
thermoplastic polymers.

The characteristic Properties of SMC are
as follows:

various

- Strength- Very easy flow and low
moulding pressure.

- Rapid curing

Table - 1: Effect of different polyester on compounds

Type Examples Characteristics

Unsaturated anhydrides | Maleic anhydride | Low cost, moderate heat

and dibasic acids Fumaric acid resistance, high
reactivity, improved heat
resistance.

Saturated anhydrides | Orthophthalic anhydride | Lowest cost, moderate

and di basic acids heat resistance.

isophthatic acid High strength, beftfer

chemical resistance.

Adipic

azelaic
sebacic acids

and | Flexibility and foughness

Chloroendic anhydride

Flame resistance

Terephthalic acid

High strength  betfer
chemical resistances

anhydride

Tetrachlorophthalic

Flame retardance

Glycols

Propylene glycol

Low cost, flexible, good
wear resistance.

Dipropylene glycol

Flexibility ond toughness

Ethylene glycol

High heat resistance and
strength and low cost

A

Diethylene glycol Higher toughness and
impact strength
Hydrogenated bisphenol | Corrosion resistance,

flexibility and sirength

Teirabromo bisphenol A

Flame resistance

- Zero shrinkage grades available

- Good for moulding farge
intricate parts varying section parts.

- Highrigidity
- Goodthermal resistanceto + 1750C

parts,

- Excellent electrical properties.

- High surface finish with Injection
Moulding.

- Low flammability
- Good forinsert moulding.
- Excellent property / Cost balance.

However, it has the weakness in the
following regards :

- Handlingis not convenient.
- Limited shelflife
- Susceptible to localized impact

SMCs are qualitatively similar to bulk
moulding compounds. They are based on
unsaturated polyester resins with a
styrene monomer and are filled with the
some types of glass fiber, fillers, catalysts,
pigments etc. They differ BMCs in the
proportions of these ingredients, the
process by which they are manufactured
and form in which the materials comes.

BMC is compounded very simply in a
Z - bladed mixer. SMC is formed in a
machine consisting of a series of rolls that
are devised to bring the ingradients
together and consolidate them into a shelf

sandwiched between two layers of
polyethylene film. Fig. 4.

Take-up rof) controlled tantion

Fig.4 SMC compounding process.

The characteristic properties of SMCs are
as follows :

- High strength and stiffeness

- Excelient all
properties.

- Good electrical performance.
- Good thermal resistance to 175°C

- Qutstanding dimensional accuracy and
stability.

- Zeroshrinkage grade available.

round mechanical

High surface finish possible.

- Rapid curing.

- ldealfor large surface area moulding.
- Good performance /cost balance.
The weakness of SMCs are:

- Restricted to compression type
processes.
- Limited sheiflife

- Elimination of surface porosity & internal

PLASTICS INDIA | JULY ISSUE 2012 9



voids in mouldings sometimes difficult.

The compounding phase is more or
less identical for both the TMC and C.I.C.
Material.

Both new materials are manufactured
by a continuous mining process which
enables high filler and glass loadings to be
achieved with fast machine through put.

The premixed resin paste is distri-
buted onto two large counter - rotating
mixing rolls. Glass fibre (chopped for TMC
and cut roving for C | C ) are then distri-
buted onto the rolls and efficient mixing

Glass
Fibre

Rubber Rotler

Chopped Glass Fibre Shields

APPLICATION

F,

and impregnatation takes place as resin-
glass compound passes through the
restriction between the rolls. (Fig. 5).

The two processes then differ in the
subsequent stages. TMC compound is
sandwiched between polyethylene fillers
and passed through impregnation rolls to
give material in a format very similar to
traditional SMC. CIC compound is
removed from the mixing rolls by doctor
blades & transported by a screw or
plunger mechanism into boxes or on
drums to give a material with similar
physical characteristics to traditional
BMC.(Fig.6)

A comparison of some of the main
physical properties of TMC, BMC, SMC
andC I Care givenin Table -2.

Fig.6 CIC compounding process.

The detailed properties of different
grade of polyesters are given in Table 3
along with other thermoset resins for
comparison purpose.

impregriting Roks Table -2 : Comparison of properties for BMC, CIC, TMC and SMC materials.
Compound | Glass Flexural Flexural Tensile Charpy
Content Strength Modulus Strength Impact
(%) (MPa) (GPa) (MPa) Strength
(KJ/n2)
BMC 20 100 11 42 22
CIC 20 120 11 58 41
Compound T™C 25 160 10 80 82
Fig.5 TMC compounding process. SMC 25 170 10 70 20
Table 3
Guide to thermosetting moulding material properties, part 1
Family Allylics Aminos Epoxy Polimide
Compound Diallyl phthalate Diallyl isophthalate Melamine Urea Melamine | Gen.pupose | High Moulding
phenolic strength grade
Filler !
Property Organic | Short Organic | Short Alphacellulose | Rag Glass | Alphacellulose | Wood Cellulose | Glass & Glass Glass
fibre glass fibre glass flour mineral mineral
Density (g/cm™) 1.3-16 1.6-1.8 1.26 1.65- 15 1.5 1.8-20 | 1.5 15 1.656-1.74 | 1.85-1.9 1.85-19 | 1.8-2.0
1.75
Water absorption (%) 0.1-0.3 <0.2 0.2 <0.2 0.3-0.6 15 0.1-0.3 | 0.6-1.0 0.6-1.0 | 0.3-0.5 0.05-0.1 0.05-0.1 0.2
(24h/23°)
Tensile Strength (Mpa) 30-50 55 30-50 55 48-90 0.3-0.6 | 40 35-50 35-70 30-60 70-85 115-300 | 140
Elongation (%) - - - - - - - - - - - - -
| Flexural strength (Mpa) | 50-65 | 90-105 | 50-70 90-105_| 80-100 80-100 | 90-160 | 80-120 70-110_| 50-90 105-130 260-400 | 250
Fiexutral strength(Gpa) | 3-4 6-8 3-4 79 9.5-13 9.5 16 8-10 9-11 10-13 10 20 15-20
Unnoztched impact 2-5 >6 >6 >6 >7 >7 >7 >6.5 >6.5 >7 >10 10-40 15-40
(Kjfm")
Notched impact (kJ/m”) | 05-1.5 0.5-1.5 05-1.5 05-15 | >15 >1.5 >1.5 >1.5 >1.5 >1.5 2-3 >5 >5
Deflection temperature
(c)
(1.8N/mm2) 200 200 210 220-240 | >150 >150 >150 >110 >110 >150 150-250 200-260 | >315
Max.operating temp (°c)
(Short term) 180 200 190 210 100 120 150 75 75 130 120-200 150-220 | 270
Thermal Conductivity | 0.6-1.0 1.0 0.6-1.0 1.0 0.7-1.0 0.9 11 0.7-1.0 0.6-09 |09 0.7-0.9 0.8-1.2 9
(W/m K)
Coeff. Of thern}al1 22 1.2-16 1.2-16 1216 |25 1T 2 2-5 3-6 3 1.7-3.0 1-3 1.2
ion {(10°K")
Chemical resistance
Acids weak R R LR LR R R
strong LR LR A A R LR
Alkalis weak R R R LR R LR
strong LR R R LR R LR
Aliphatic hydrocarbons R R LR LR R R
Aromatic hydrocarbons R R R R R R
Ketones R R R R R R
Alcohols R R R R R R
Halogenated R R R R R LR
hydrocarbons
R =resistant, LR = limited resistance, A = attacked, D = disolved.
Notes : 1. Manufacturer's specific literature should be consulated to obtained precise recommendations for specific material grades.
2. Itis sometimes possible to improve the mechanical properties and thermai resistance of thermosetting mouldings by subjecting them to a post- moulding stoving operation. General
recommendations for suitable stoving conditions are given in Table 3.3.

10 | PLASTICS INDIA | JULY ISSUE 2012
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Table 3
Guide to thermosetting moulding material properties, part 2

[ Family Phenolics [ Polyesters Polyurethanes Silicones Polimide

I :
Compound g::‘:;:L Electrical g;gehngth BMC SMC TMCICIC Granular FHlfN'IQvlblgulus) f;\er"l'!In;) 5’Ro|lhcu res) SMC
Filler |

Wood . Mineral Mineral | Mineral | Mineral Mineral Milled Milled Fused Mineral &

Property flour Mica &glass | &glass & glass & glass & glass Nore glass glass Glass silica glass

| Density (g/em®) 135 141819 |20-21 | 17021 | 18020 | 1822 ;:5 1.0 12 12 1851.9 | 1.85-1.9 | 1.8-1.9
‘g:ﬁ;;ﬁmim %) 0.2-0.4 | 0.05 0.15 0.15 02 0.2 <02 |08 0.8 08 0.16 0.08 0.15
Tensile Strength (Mpa) 40-65 39-50 75-105 20-70 40-95 45-95 30-45 25-35 20-30 20-35 45 36 90-150
Elongation (%) -- - - - - - - 50-80 100-220 | 100-220 | -- - 1.5
Flexural strength (Mpa) 70-90 65-90 80-150 60-140 80-180 80-160 40-70 95 50 150-350
Flexutral strength(Gpa) 9 13-16 12-18 7-15 8-13 8-12 6-10 0.6-0.9 0.7-1.5 1.2-1.7 17 1 12-18
Unnotched impact (kim*) | 5-8 5-8 8-12 35-110 | 45-150 | 40-100 | 12-25 No fail No fail No fail 12-25 >6 50-150
Notched impact (kJ/m°) 14-2.0 | 1.5-2.2 3-5 15-40 30-90 15-50 9-12 No fail No fail No fail 6-12 0.5-1.5 35-100

| Deflection temperature [ie))
(1.8N/mm?) | 185 182 >200 | >200 |>200 |>200 |80 90-125 | 95130 | 480 450 >200

[ Max.operating temp (°c)

‘ (Short term) 110 140 150 160 175 180 ;gg- 60-100 80-110 85-120 320 320 >180

| gl Conductvity (Wim ) o g 1.6 1.3 07 0507 |05-07 [06-1.0 |02 0.2 0.2 2025 |2025 |02:03

WY | oty emaloxpansion | 3.5 11530 | 1.225 |13 1-3 1-3 23 10-20 515 | 4-15 35 3 3-4

Chemical resistance
Acids weak R LR A R R
strong A(oxidising) A LR LR LR

| Alkalis weak LR A A R R
strong LR A LR LR LR
Aliphatic hydrocarbons LR R R A R

| Aromatic hydrocarbons R LR R D R
Ketones R A R R R
Alcohols R A R R R

| Halogenated hydrocarbons | R R R R LR
R = resistant, LR = limited resistance, A = attacked, D = disolved.

Processibility of unsaturated polyesters : The liquid polyester pre polymers are especially easy to fabricate into infusible
thermoset objects by casting in open moulds, spray techniques as well as compression, hand lay-up and resin tran-sfer moulding.
BMC can be compression transfer or injection moulded.

SMCs can be compression moulc ed for large products. The processing cond-tions are mentioned for BMC and SMCinTable 4.

Table 4
Suggested processing conditions for the main families of thermosetting moulding compounds, part 1

Family Allylics Aminos Epoxy Polymide
Compound DAP DIAP Melamine Urea h:ﬁl:r::il?: Granular Moulding grade
Compression
Preheat temp (°c) 60-80 80-100 80-120 80-120 80-120 50-80

Wy | Mould temp (c) 150-170 150-170 160-180 160-180 160-180 150-180 200-250
Pressure (bar) 50-300 50-300 200-400 200-400 200-400 50-350 100-300
Cycle time (1-2.5 mm section) (s) 40-150 40-150 40-280 40-280 40-280 50-250
Shririkage from mould (%) 0.2-0.8 0.2-0.6 0.2-0.6 0.4-0.8 0.4-0.6 0.4-0.8 0.1-0.3
Post cure (if required) (temp/time) 150-190°C/2-16h 80-110°C/16h 175°C/8h
Transfer
Mould Temp (°c) 150-180 150-180 140-160 140-160 140-160 150-180 200-250
Transfer Pressure (bar) 350-600 350-600 500-1200 500-1200 500-1200 300-1200 400-700
Cycle time (1-2.5 mm section) (s) 35-150 35-150 35-250 35-250 35-250 40-200
Shrinkage from mould (%) 0.2-0.8 0.2-04 0.3-0.8 0.4-1.0 0.5-0.8 0.4-0.8 0.1-0.3
Injection
Cylinder temp (°C) 60-100 60-100 70-90 60-80 70-90 50-80 90-150
Nozzle temp (°C) 85-110 85-110 90-100 80-95 90-100 70-95 150-190
Melt temp (°C) 100-120 100-120 100-110 100-110 100-115 80-110
Mould temp (°C) 160-180 160-180 155-170 145-155 155-180 160-200 200-250
Injection pressure (bar) 700-2000 700-2000 850-2500 850-2500 800-2500 300-2500 600-2500
Back pressure (bar) 5-15 5-15 5-20 5-20 5-20 5-20 5-25
Cycle time (1-2.5 mm section)(s) 30-120 30-120 20-90 20-90 20-90 25-100
Shrinkage from mould (%) 0.2-1.0 0.2-0.8 0.3-0.8 0.5-1.0 0.8-1.5 03.0.9 0.1-0.3
Notes : 1. Manufacturer's specific literature should be consulted to assist in optimizing moulding conditions for a specific grade.
2. Many mouldings produced in the thermosetting compounds may be subject to some post-moulding shrinkage in addition to the values quoted in these tables. in some cases it may be
advantageous to introduce a post - cure stoving operation to overcome this problem, and improve dimensional stability of the component in service . This process also can be beneficial in
achieving higher levels of cure, relieving of moulding stresses, and improving mechanical and thermal performance. A general indication of stoving conditions is given in the tables.
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Suggested processing conditions for the main sz:rl:ilﬁ:s of thermosetting moulding compounds, part 2
Family Phenolics Polyesters Polyurethanes | Silicones Vinyl Ester
Compound f:r’:’o':"! Electrical High strength BMC SMC Granular RIM/RRIM Granular BMC/SMC
Compression
Preheat temp (’c) 90-110 90-110 90-110 - - 80-100 - 50-80 -
Mould temp (°c) 160-180 160-180 160-180 130-160 135-155 150-170 150-170 140-160
Pressure (bar) 140-300 150-320 150-320 30-150 60-200 50-300 50-300 60-150
Cycle time (1-2.5 mm section) (s) 45-170 45-170 45-170 40-90 40-90 35-100 40-180 45-100
Shrinkage from mould (%) 0.4-0.8 0.2-0.6 0.1-0.5 0-0.4 0-0.2 0.2-0.8 - 0.1-0.6 0-0.2
Post cure (if required) (temp/time) 150-190°C/2-16h 120-170°C/8h 30min/120°C | 250°C/8h 175°C/8h
Transfer
Moutd Temp (’c) 160-180 160-180 160-180 150-170 150-170 150-180 150-170 140-170
Transfer Pressure (bar) 450-700 450-700 600-900 100-500 150-600 450-850 - 300-700 100-500
Cycle time (1-2.5 mm section) (s) 35-115 35-115 35-115 40-85 40-85 30-90 - 40-180 45-85
Shrinkage from mould (%) 0.5-1.0 0.3-0.7 0.2-0.6 0-0.4 0-0.2 0.2-1.0 - 0.1-0.6 0.02
Injection
Cylinder temp (°C) 60-85 60-85 60-85 20-60 50-80 50-80 20-50
Nozzle temp (°C) 80-95 80-95 80-95 20-40 80-95 70-90 20-50
Melt temp (°C) 110-125 110-125 110-125 30-80 100-120 35-45 80-110 30-80
Mould temp (°C) 160-185 160-185 160-185 140-170 160-180 60-90 160-200 140-170
Injection pressure (bar) 600-2500 | 600-2500 600-2500 250-1500 300-1200 10-50 300-2500 250-1500
Back pressure (bar) 5-20 5-20 5-20 5-10 - 5-15 - 5-15
Cycle time (1-2.5 mm section)(s) 20-80 20-80 25-90 35-90 - 30-80 45-150 30-100 0-0.2
Shrinkage from mould (%) 0.6-1.0 0.3-0.7 0.2-0.6 0-04 - 0.2-1.0 0.1-0.6

Applications of unsaturated poly-
esters

Unsaturated polyesters are used
extensively in the construction (tub and
shower units, building facades, specially
flooring, cultured onyx and marble,
chemical storage tanks) transportation
(truck, cabs auto body repair), and marine
(boat hulls) industries as well as for
business machine and electric handtool —
molded paprts).

BMCs have great in roads into many
applications areas inrecentyears.

Electrical: Meter boxes and lids switch
gear, electrical housing, relays, bases.

Lighting: Automotive reflectors, street
lamp housings, domestic and commercial
lighting.
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Building: Cladding panels, flooring
panels.

Domestic: Microwave cook ware, iron
handles, sandwichto cooker trims.

Automotive: Heater housing, trim
mouldings, electrical components, inlet
manifold (using cast metal insert
technology).

The application areas for SMC are
very wide and diverse, covering many
uses where high strength and stiffness are
prime requirement.

SMC have found considerable use in
car body parts, truck cabs, fascias,
bumper systems.

It is used in many electrical compo-
nents where BMC is not considered
sufficiently strong and in housing, for

business machine, building, furniture and
the like.

Conclusion

The application range of unsaturated
polyester is wide. They are mainly used in
the applications, where resistance to
softening deformation at high tempe-
rature, better electrical properties,
resistance to corrosion, weak alkalies and
strong acids are required.
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High Performance
Polypropylene Grades
from IndianOil

1.0 Introduction:

Indian Oil commissioned its polymer
units at Panipat in May 2010. In a short
span of 18 months, company has
successfully launched & established 38
Polyethylene/Polypropylene grades in
the market. All the grades are well
received in domestic market as well as
they have created footprints in 24
countries in export market.

IndianQil has chosen best in class
technologies for producing Polyolefins,
hence, company always believes that
the grades offered should not be of only
commodity types but should be
differentiated from competition in terms
of product performance thereby
creating a value for our customers.

With this aim, as a path breaking
initiative, Indian Qil, Product Application
& Development Centre (PADC)
developed two new high performance

Polypropylene grades namely
1110MAS & 2120MC. These new
grades were launched by Sh.
R.S.Butola, Chairman, IndianQil on 03rd
Feb. 2012 in New Delhi in a high profile
event in the presence of major
customers and business partners in the
petrochemicals industry.

Both the grades have shown
processing & product performance far
superior than any of the equivalent com-
peting grades available in the market.

2.0 Technical Details & Value
creation for the Customers:

2.1 PP 1M10MAS - High Stiff-
ness, High Productivity Grade

® 11 Ml homo Polypropylene
grade produced using Spheripol I
Technology. This grade is designed to
offer a Higher productivity, High

stiffness, Low warpage and Superior
gloss. The grade contains Antistatic

Mr. Abhay Mulay

Sr. Manager & Head

Product Application &

Development Centre,

Indian QOil Corporation Ltd.,
Panipat, India.

Agent.

® 1110MAS is recommended for
Injection Molded applications like:

- Caps & Closure

- Household articles

- Furniture

- Automotive components

Performance benefits of 1110MAS:

The grade offers benefits such as
reduced cycle time & lower cooling time
(thus, energy saving to processor),
better opticals and better stiffness. This
grade is specially designed to offer
solutions to processors who are facing
problems related to shrinkage and

warpage, productivity, aesthetics, or
stiffness/impact balance.

1110MAS was tested at several
customers & across different application
segments to validate its performance
vis-a-vis competing grades in the
market. The success stories in different
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application segments showing the
actual benefits are very well docu-
mented.

The comparative performance of
1110MAS with conventional 11 MFI
homo PP grade 1110MA is shown in the
spider chart below (Fig.1).

Flexurat Modulus (Mpa)

Range 0 - 1800

~4~1110MA

~-1110MAS

Notched jzod Impact
823°C()/m)
Range 0 to 30

Hardness (Shore D}

Range0- 70

Peak Crystalfization (°C)

% Cycle Time Reduction

Range0- 20

Fig.1 Performance comparison 1110MAS Vs. 1110MA

Value creation for Customers
with 1110MAS:

- By switching over to 1110MAS
from equivalent competitor's grade,
customers will realize following benefits

- Reduced cycle time (Higher
productivity) up to 18%-

- Higher stiffness & superior impact
strength

- Good dimensional
reduced warpage

- Superior product aesthetics &
gloss

Possibility of optimizing pigment
loading as the 1110MAS gives brighter
colour shade at same pigment loading

With such exceptionally good
processing & nroduct performance,
1110MAS will soon become a new
benchmark in PP injection molding
sector.

2.2 PP 2120MC - High Produ-
ctivity, Energy Saving Grade

® 12 Ml Random PP grade is
produced using Spheripol Il
Technology. This grade is designed to
offer superior aesthetics & energy
saving at processor end. The grade also
has a potential to offer higher produ-
ctivity depending on mold/machine.

@® 2120MC is recommended for Cla-

rified Injection Molded applications like:
- Household articles

Range0- 130

stability &
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- Injection Stretch blow molded
bottles (ISBM)

- Caps & Closure

- Appliance parts

Performance benefits of
2120MC:

2120MC offers benefits such as
reduced processing temperatures,
reduced cycle time & lower cooling time
(thus, energy saving to processor),
better opticals and comparable
physical properties. This grade is
specially designed to offer solutions to
processors who would like to improve
aesthetic performance of a part without
compromising on physical properties
but take an advantage of wider
processability.

2120MC was tested at several
customers & across different
application segments to validate its
performance vis-a-vis competing
grades in the market. The success
stories in different application segments
showing the actual benefits are very well
documented.

The comparative performance of
2120MC vis-a-vis conventional 12 MFI
random PP grade of Competitor's is
shown in the spider chart below (Fig.2).

Flexural Modulus (Mpa)
Range 0 - 1100

~8~12 MF| PP cRCP

-8-10CL 2120MC

Yellowness tndex Haze %

Range Oto () 30 Rarige 0- 10

% Cycle Time Reduction

% Energy Savings
Range0-15 Range0- 12

Fig.2 Performance comparison
2120MC Vs. Competitor's grade

Value creation for Customers
with 2120MC:

By switching over to 2120MC grade
customers will realize following benefits

- Superior product aesthetics &
product with bluish tinge

- Customers can reduce/eliminate
addition of optical brightener at theirend

- Broader processing window. Thus
possibility of processing at up to 40 °C
lower temperature without sacrificing
optical properties (Potential opportunity
for energy saving up to 10%).

- Lower specific energy con-
sumption

- Reduced cycle time (Higher
productivity) up to 15% (Depending on
mold & machine)

2120MC with distinctly superior
processing & product performance will
open up new opportunities for
substitution of conventional clear,
transparent packaging materials & will
further boost the use of clarified
polypropylene in various innovative
packaging applications.

3. Conclusion:

Indian Qil has identified Petroche-
micals as a prime driver of future growth.
The Corporation has established world
scale mega petrochemicals plants — LAB, &
PX/PTA and Naphtha Cracker at its @
Refineries - as well as a world class
Product Application & Development
Centre (PADC).

PADC has sophisticated processing
as well as testing laboratory & is utilized to
renders technical services in the areas of
Customer support, New grades develop-
ment & New application development.

Indian Qil is fully committed to offer
innovative solutions & superior grades to
polymer industry. By launching two high
performance grades 1110MAS &
2120MC, we are reaffirming our commit-
ment to our valued customers. Thisis justa
beginning....there are few more exciting
developments under progress at PADC.

Contd. to Page 23



Industry with Odisha based plastics
processors was held immediately after
press meet on 20th June, 2012.

Dr. Yadav, Chief Manager, CIPET
Bhubaneswar graced the function as Chief
Guest and Shri Nikunj Chhotray, President,
Orissa PVC Pipe Manufacturer’s
Association as Guest of Honour. Meet was
attended by good number of leading
Processors based at Bhubaneswar,

e<hurdah Rd and Cuttack.

Amar Seth, Chairman - Indplas’12 & IPF
Knowledge Centre welcomed the guests
and conveyed thanks to Chief Guest and
Guest of Honour for very kindly sparing
their valuable time. He then briefed all
present about upcoming IPF KC and
Indplas’12. He requested all to join
Indplas’12 as exhibitor or at least as visitor.

In his address Mr. Chhotray requested |IPF
to involve all associations of Orissa to get
a larger canvas for promotion of Indplas’12.
He also mentioned that Orissa Plastic
‘ndustry need more details on growth of
Plastics in other part of India. He assured
full support to Indplas’12.

Dr. Yadav in his address as Chief Guest
appreciated the efforts of IPF for upcoming
IPF KC. He also felt that there is dearth of
trained manpower for fast growing plastic
processing industry. He extended full
support by CIPET. He also requested the
industry leaders to visit Indplas’12.

After presenting mementos to Chief Guest
and Guest of Honour Shri Kamlesh Barai,
Member of indplas’12 Marketing Team
proposed Vote of Thanks and invited
guests to join for High Tea.
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, Conference on
“Potential of Petrochemical Sector in Northern India with special focus on
Downstream Plastic Industry” held on 26th June, 2012 at Chandigarh

A Conference on “Potential of Petrochemical Sector in Northern India
with special focus on Plastic Industry” was inaugurated by Ms. Neelkamal
Darbari, Joint Secretary (Petrochemicals) Dept. of Chemicals &
Petrochemicals, Govt. of India on 26th June, 2012 at Chandigarh.
Shri A. R. Talwar, Principal Secretary (Industries), Government of Punjab,
Shri Sourabh Khemani, Immediate Past President of IPF, Shri Rajan Kohli,
Advisor Federation of Indian Chambers of Commerce & Industry (FICCI) and
a large number of captains of the Petrochemicals and Plastics industry incl.
Shri Prabh Das, MD &CEO, HMEL were present. Ms.Darbari also released
a Knowledge and Strategy Paper prepared by FICCI with the help of Tata
Strategic Management on the sector. There was a large representation from
the farmer’s community from all the states in the region and also included
a good number of potential industry entrepreneurs in the sector.

The Conference was organised by FICCI jointly with the Department of
Chemicals & Petrochemicals, Ministry of Chemicals & Fertilizers, Govt.
of India and with the support of various industry associations, such as
AIPMA (All India Plastic Manufacturers’ Association), AIFTMA (All India Flat
Tape Manufacturers Association), IPF (Indian Plastics Federation), IPI
(Indian Plastics Institute) Plastic Export Promotion Council and Central
Institute of Plastics Engineering and Technology (CIPET).

Ms. Darbari spoke about the significant contribution of the plastics industry
to the economic development and growth of various key sectors in the country,
be it Agriculture, Horticulture, Healthcare, Automotive, Packaging or
Construction industry to name a few. The sector with a size of about Rs.85,
000 crores, employs nearly 3.70 million people both directly and indirectly.
There is a huge unrealized potential of further growth of plastic industry she
added, as indicated by the present very low per capita consumption level in
the country. Per capita consumption of plastics is only about 7 kgs in India
compared to about 95 kgs in USA and about 65 kgs in Europe and the world
average of above 26 kgs. Even in China the per capita consumption has
reached 44 kgs.

In recent times, there have been developments which have resulted in increased availability of raw materials and opportunities in
the plastics sector in north India. The refinery project of HMEL Group has taken off at Bhatinda, and the same includes Polypropylene
production. Similarly, there is increased availability of raw materials from the Panipat Petrochemical Complex of I0OC which inclui
polypropylene as also polyethylene. The Knowledge Paper released provides details of industries which can come up based on these raw

materials.

The conference gave focus to the Plasticulture applications esp. in Water Management by Lining of canals, ponds & reservoirs with
plastics film/Drip & sprinkle irrigation system/Water conveyance using PVC & HDPE pipes & Sub-surface drainage, as also applications in
horticulture (protective cultivation) besides innovative packaging solutions. The conference also covered the issue of plastics waste
management as also potential of industries which can come up based on plastics waste.

The Session of “Sustainability and Innovations” was chaired by Shri Sourabh Khemani, Immediate Past President of IPF. INDPLAS12
brochures were placed in the delegate kits of all the participants. Shri Khemani also gave brief highlights about the mega event.

Appropriate follow up action on the suggestions (listed below) as received during the Conference will be taken.
The plasticulture has special importance for the northern region which has dominance of agriculture sector. The event needs to be made
a regular (annual) feature.

Efforts need to be made to change the public perception about plastics. The issue relates to disposal of plastics waste and not the
plastics.

A group to be set up with reps. of industry/FICCI/State govt.to come up with a package for industry in the sector to come up. (Already
constituted for Punjab).

High end applications of plastics to be encouraged for value addition.
Importance of skilled manpower and technological support to the sector.

To encourage plastics re-cycling and industry based on recycled plastic waste.
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Date : 28 November - 2 December, 2012
Venue: Race Course Ground, Rajkot

| The Biggest Plastic Exhibition of Saurashtra
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Be with the future of
’ Plastic Industry

- 3 Saurashtra Plastic
Business Technology Manufacturers Association
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MALSONS POLYMERS PVT. LTD.
MFRS. OF : MASTERBATCHES AND COMPOUNDS.

56E, Hemanta Basu Sarani, 4, B. B. D. Bag (East), Stephen House

4th Floor, Suite No. 57 ABC, Kolkata - 700 001 (West Bengal), India

Ph. No. +91-33-22623124 | 3125, 22429745, +91 98303 36400, Fax No. +91-33-22433091
E-mail : malson@karanpolymers.com, Website : www karanpolymers.com

MALSON MASTERBATCHES, YOUR ROAD TO HIGH PROFIT AND QUALITY

- =
~

PRODUCT RANGES

® Calcium/Talc filled PP Compounds ® UV, Optical Brightner, Anti-block, M
® Calcium / Talc filled PE Compounds ® Consumers specific Masterbatches.

® Black, White and Colour Masterbatches
USER INDUSTRIES

® Woven Sacks @ Films/ Tarpaulins ® Containers ® Non Woven Fabrics

® Carry Bags ® Moulded Goods  ® PP/PE Pipes



SHRACHI RENU
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Products Details

Colour Master Batch « White Master Batch
Calcium / Talc Filled PE Compounds
Additive Master Batch « Any Other Plastic Compounds

User Industries

‘%: Woven Sacks (Raffia) « Films / Tarpaulines « Water Tanks
y Non Woven Fabrics « Plastic Carry Bags

Aiming and Delivering the Best Always

Hons

Contact Details

roduc

2, Jessore Road, Dum Dum Road, Kolkata-700 028, India
Tel : 2550 2487, Mob : 91633 63829, Fax : 91(33)2547 2044
E-mail : saket.tibrewal@hotmail.com

PPC P




“Colouring Solutions for Plasﬁcs’ *

QQO00QQO0

AFMB - White & Natural
White Master Batches

Black Master Batches

Colour Master Batches
Special Effect Master Baiches
UV Master Batches

Product Range )

Antistatic Master Balches

Additive Master Batches

Metallic Effect Master Batches

Pearl Effect Master Baiches

PP Compounds

Nylon Compounds - Filled & Unfilled

PRABHU POLYCOLOR PVT. LTD.

33A, J. L. Nehru Road, 12th Floor, Suite#7, Kolkata-700 071
Phone : 033-3048 1800/ 1801, Fax : 033-3048 1802
E-mail : pknewar@hotmail.com, Mobile : 98303 01614

Works : # 13, Ponniamman Nagar, Ayanambakkam, Chennai - 600 095
Ph : 044 - 2653 3929 /3937, Fax : 044 - 2653 3954

E-mail : prabhupoly@yahoo.co.in, prabhupoly@vsnl.net

Web : www.prabhupolycolor.com

Depots : Multiplast, PUNE (93713 06850)
Lab Supplies, BANGALORE (99001 01756)

Q000000




SERVING
HEALTHY
RELATIONS,
... HEALTHY
SOLUTIONS.

e Energy Efficient

) | @

|
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An IS0 9001- 2008 CERTIFIED company  ® Reg. Office : “GOLDCOIN"House, 775, GIDC, Makarpura, Vdodara- 390010, Gujarat, INDIA
R * Tel.: + 91-265-2631211,2632210 © Fax: +91 265 2638434
=
- A — * E-mail: goldcoin@polymechplast.com
05 p@lyme@. 'glas * Mumbai  : + 91-22 - 28460878, Email: pmImum@polymechplast.com
| W * Pune : + 91- 9890524568 / 9890655644 Telefax: + 91-2135 -660122

; * Kolkatta  : + 91- 33 - 22298400, Email: pmlcal@polymechplast.com

‘ POLYMECHPLAST MACHINES LTD. '

j * Delhi : + 91-11 - 65170869,47021633,Email: pmldil@polymechplast.com

| www. polymechplast.com . pongalore . -+ 91- 9480321017



Jointly Organised by:

KMG

KMG Business Technology 637019&‘3‘

a RE-MOULDING
THE FUTURE OF

PLASTICS!

17-18-19 SEPTEMBER, 2012
KENYATTA INTERNATIONAL CONFERENCE CENTRE (KICC),
NAIROBI, KENYA,
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+ Packaging
|« Automobiles and boats
- Electrical/electronics

« Pipe and fittings

» Construction

« Agriculture

+ Medical
« Petrochemicals
- A gateway to the Uganda, Tanzania, Rwanda and other surrounding countries. . Food & Beverages
Exhibition spread over 7,500 Sq. Mis . Textiles
Over 500 International Exhibiters from the Plastic Industry . Consumer goods
* More than 50,000 visiters from across the African continent and Globe i)
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e Rotomoulding World
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Ministry of Trade, CIPET = .
Republic of Kenya o7
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| COMMERCE & INDUSTRY
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For Further Details:
KMG Business Technology | 203, Binori Ambit, Opp.New York Tower, S.G.Highway, Thaltej Cross Road,

Thalte Ahmedabad — 380059. Gujarat. India. Phone : +91 79 2685 1511,3241 0602 Fax : +91 79 2685 1716
' mgindia.com | www.kmgindia.com
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NEWS ROUND UP

S

Dalian Fujia Starts Shutdown of the
700,000-Tpa Paraxylene Plant

Dalian Fujia Petrochemical Co Ltd has begun
shutting down its 700,000-Tonne Per Annum (tpa)
paraxylene plant following orders of Chinese
authorities after thousands of
demonstrated, demanding relocation of the factory
at the centre of a toxic spill scare. Although the

local residents

order was issued, safety reasons did not allow the
plant to stop immediately due to the complexity
of the production cycle. As the paraxylene plant
is China’s leading importer of heavy naphtha, its
closure would mean more availability in the Asian
market, currently short on heavy naphtha.

AMEC Awarded Project Management
Contract for MDI Plant in China

AMEC, the international engineering and project
management company, has been appointed by
BASF Polyurethane (Chongging) Company Ltd. and
Chongging Chemical and Pharmaceutical (Group)
Holding Company Ltd. (CCPHC) as the project
management contractor for the development of a
new 400,000 tonnes per annum Diphenylmethane
Diisocyanate (MDI) facility at Changshou, Chongging,
