Polymer Science Technology

(Q62) a¢= 4) Transfer Molding: - ags Jaill 4 4l

Lect. Baseem Ali

(«wd) (This process is a modification of compression molding. It is used

primarily to produce thermosetting plastics). lIts steps are: (23 <&l ghall)

=

A partially polymerized material is placed in a heated chamber.

. A plunger forces the flowing material into molds.

2
3. The material flows through sprues, runners and gates.
4

. The temperature and pressure inside the mold are higher than in the heated

chamber, which induces cross-linking.

5. The plastic cures, is hardened, the mold opened, and the part removed.

(<ledd] 9 <) aad)! Mold costs are expensive and 2 much scrap material collects in the

sprues and runners, but 3complex parts of varying thickness can be accurately produced.
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(Q63) a¢= 4) 5) Blow Molding :- geiill 4. 6il)

Blow molding is a process used in conjunction with extrusion or injection molding.
In one form, extrusion blow molding, the die forms a continuous semi-molten tube of
thermoplastic material. A chilled(2_+) mold is clamped around the tube and compressed air
is then blown into the tube to conform the tube to the interior of the mold and to solidify
the stretched tube. Overall, the goal is to produce a uniform melt, form it into a tube with
the desired cross section and blow it into the exact shape of the product. This process is
used to manufacture hollow plastic products and its principal advantage is its ability to
produce hollow shapes without having to join two or more separately injection molded
parts. This method is used to make items such as commercial drums and milk
bottles. Another blow molding technique is to injection mold an intermediate shape called
a preform and then to heat the preform and blow the heat-softened plastic into the final

shape in a chilled mold. This is the process to make carbonated soft drink bottles. Fig.

shows blow molding.
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(Q64)
LisTable 1: Comparison of polymer processing techniques for thermoplastics and thermosets.
Process .
o e 3 Thermoplastic (TP) ot . .
Ll Ll
foiatl) Ay or Thermoset (TS) (<) xal)) Advantages («bldl)  Disadvantages
It has the most precise control of shape
Injection arr]gcglsr:er?assﬂgzi ::S 2@'32‘% a:r;[gTha;'C It has high capital cost, is only
Molding o T pr e ycle TIme, good for large numbers of parts.
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It has lower mold pressures , minimum :;;ﬁqil#f;irgr?ﬁé?gﬁl & I?]ggi;syde
Compression damage to reinforcing fibers (in shape f!lexibilit than ?r’fection
Molding composites), and large parts are pe y J€C
TS, 7P | possible. molding, and each charge is loaded
Jaaally A il by hand. o
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Transfer It is good for encapsulating metal parts | There is some scrap with every part
Molding g F encaps g P rap yp
s and electronic circuits. and each charge is loaded by hand.
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It can make hollow parts (especially It has no direct control over wall
bottles), stretching action improves thickness, cannot mold small
Blow mechanical properties, has a fast cycle, | details with high precision, and
Molding and is low labor. requires a polymer with high melt
) TP ) strength.
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. . It must be cooled below its glass
It is used for films, wraps, or long .. o
. : o transition temperature to maintain
Extrusion op | continuos parts (ie. pipes). stability
(= ) 4 Lgabs e Bliall ala 1) Ll

(Q65) a¢= 6) Calendering :- Jiall gl amidl)
This continuous process is an extension of film extrusion. The still warm extrudate is
chilled(-_«) on polished, cold rolls to create sheet from (0.005 to 0.500 in) thick. The

thickness is well maintained and surface made smooth by the polished rollers. Calendering

is used for high output and the ability to deal with low melt strength. High volume PVC

films are typically made using calendars.
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Callendering techniques in
polymer processing
By: Pooja kulal
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a¢= au Fig. shows calendaring process.assill dalas JS&l) puda g

(Q66) a¢= 7)Rotational Molding :- 4 gl 4 il

Rotational molding consists of a mold mounted on a machine capable of rotating on

two axes simultaneously. Solid or liquid resin is placed within the mold and heat is applied.
Rotation distributes the plastic into a uniform coating on the inside of the mold then the
mold is cooled until the plastic part cools and hardens. This process is used to make hollow
(44s><)configurations. Common rotationally molded products include storage tanks and

toys.
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Plastic powder

(a) Charging (b) Heating

(c) Cooling (d) Demolding

aé= a1 Fig. shows rotational molding

(Q67) ag4 8)Casting :-4skudl g) cuall

This process is the low pressure, often just pouring, addition of liquid resins to a

mold. Catalyzed thermoset plastics can be formed into intricate(x2=<) shapes by casting.

i cuall 5ah oo 8 e e (paidie i ciad Q) ALl sl ALl & dlead) oda -z ASLud) ) qual) (A
A ) uall ddes 5k oo Baiaa JWSET ) Jdaad) B ) jadly caluatal) dliudial) JuSAS ¢Sy

(Q68) a¢= 9)Thermoforming:- ¢l Jasdal)

Films of thermoplastic are heated to soften the film, and then the soft film is pulled

by vacuum or pushed by pressure to conform to a mold or pressed with a plug into a
mold. Parts are thermoformed either from cut pieces for thick sheet, over 0.100 inches, or
from rolls of thin sheet. The finished parts are cut from the sheet and the scrap sheet
material recycled for manufacture of new sheet. The process can be automated for high

volume production or can be a simple hand labor process.
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Mechanical Thermoforming Pressure Thermoforming
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Figure shows thermoforming process.

(Q69) 122> ae= Application of polymer
1)space-: sladll

It is used of construction material in aerospace and aircraft due to their light weight,

high strength and relatively better mechanical, thermal, electrical and thermo-optical

properties than other materials.

2) Ocean:- wlasal)
Polymers are used as a metal alternative in sea application because of their excellent
properties such as, light weight, no corrosion, high strength etc. These are used in making

boat hulls(<3<), PVC is used for making sea water pipes, also fresh water.
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3)Electronics

In general polymer have poor electrical conductivity, but new polymer material has
been synthesized which process electrical conductivities. Such polymers are called
conducting polymer. Application of different polymer including conducting polymer are
discussed below: Organic solar sail produce electricity from sunlight using polymer.
Conducting polymer are used in making organic light emitting diodes Which are used in

television screen, mobile phone digital camera and watches.
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4)Medical Dental Application
PMMA was used as artificial teeth filling. In 1930s, polyamide, polyester,

polyethylene were prepared in different forms (rigid, soft, fibers, adhesives, etc) for several

applications (filling, implant, sutures, etc).

5)Automobile

polymer used in automobile has increased significantly over the last 100 years. Used
are - Engine - Windows - Tires . Polymer are widely used in structural components in
automobiles due to some advantages they offer, which are not found in other material.
These advantages are following: Good specific strength and stiffness Part integration, Easy

of processing, Low density, Light weight, Relatively low cost, and flexibility.
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6) Civil Engineering

The construction industry uses variety of classic building material like metals, glass,
wood, and stone but plastic material are become increasingly important due to there out
standing performance. Construction applications of plastic include: Pipes, Windows and
doors Roofing Sealants and adhesive Flooring .
Recycled plastic are also being used in a cement matrices. Polymeric fibers can also used
to reinforce cement. Polymer mortars and concerted are used in applications such as

protective coating.

(kid £33) Table shows recycle polymer

Code Material Percent of
total bottles
recycled
&b ———— Polyethylene terephthalate (PET)* 20-30
PETE
/2\' ———— High-density polyethylene 50-60

Poly(vinyl chloride) (PVC)* 5-10
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