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r herrro plastic 15-@1 ) 1K110Y
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2l ,)olyfr SEhat turns to liquidiwhen heated
frae '/e~ o ia Very glassy: state whenrcooled
1 2

cleniy
— =k qalastlc polymers differ from
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t—’éi =qermbsett|ng polymers (bakelite) in that they
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& Gante remelted and remoulded.
Eg Polyethylene and polypropylene.
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oA 'ijhermf"' g plaisile, clse oWl el
tnerrmoy 5_ 13 p‘olymer ateralftiat
irrevers ‘r cures

o r fe L e r may pe done through heat

== nerally above 200degree celcious) , or

”%ﬁf@ugh chemical reaction or irradiation
= Slich as electron beam processing.
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ghENmoplasticipolymer

PRNEDNINESE soften and melt on
JECLNGE

@)Nihiese can be remolded

Eeastiandireshaped.

=(B)Ihese are less brittle and

— ‘_
’-"_’

S =50 uble in seme organic

’

,-:: == solvents

-(4) These are formed by
addition polymerization.

® (5) These have usually linear
structures.

e Ex. Polyethylene, PVC, teflon.

Differencelbetween thermoplasticand ..
thienmosetting polymers

These do not soften on heating
but rather become hard in case
prolonged heating is done these
start burning.

These can not be remolded or
reshaped.

These are more brittle and
insoluble in organic solvents.

These are formed by condensation
polymerization.

These have three dimensional
cross linked structures. Ex.
Bakelite, urea, formaldehyde,
resin
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- A Mould s 2 nollovw form efeaiglis )

Wigllsig mJ ter) o aétlc materlal [SHiOrCEd to

give tna s ape Of the reguired component:
&

2 The ra generally relers to the whole
=== °'~- 1y eI parts Which go to make up
""%ﬁ'_e Bection of the injection moulding

= eguipment in which plastic components
= are moulded.
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TON OF MOULD.

o Depending Ol BHIENTIEEENI el LORDE!
processgd : 10 Id§ are cIaSS|ﬂed NG
— Injee .t:u Oulds (for thermo plastic)

= F ey set moulds

=T as omer (rubber) moulds

.—:’-E’—‘Structural form moulds
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OMIMIC LY USEEMOU rn\
e METHODS

B,

- Injection) | VL)JE 10| e
> C omr)r\—m Ouldlng
- Transfer Guldlng

Bloy 4 Uldlng
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=xunusion:Voulding

,—_'_"_-—_:__,-- =

=& Rotational Moulding
e hermo Forming
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Injection moulding igel ulliletie
r)che:::; J‘JI’ s ducmg PANLS from POLH

.“A.

rrussﬂ«- 5‘*' ‘

SNV er4a1 S fed into the heated barrel,
”;:ﬁ*"'”_xed and' forced into a mould cavity

= Where it cools and hardens to the
= configlration of the cavity .
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Injection Molding Machine




heater bands screw

Schematic of thermoplastic Injection molding machine



: Injection Molding Machine

Plastic Granules Hopper HE@FEF Mold Cavity _ Mold
|
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Reciprocating Screw

Injection Clamping
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o Wit ir) chmon moUJn J, JI‘JJ’LJIJI‘ r)L]::"rlr" I3 rAd Jy
gravity frorm n;)f),)é racated warels

2 As the graguls 2Shel; Glowly eV ervand by a
~rr~vv~ry,)e—e unger the plastic IS fercedinto a
ezt cf mber where! it isimelted.

2 A '—Fc Uﬁger advances, the melted plastic is
= “fe)s ’etl-through d nozzle that rests against the

—_—

e

j_-_—;—mold allewing it to enter the mold cavity
& “throughia gate and runner system.
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General Purpose
For use with styrene, polyethylene and
other general-purpose materials

Full-Taper
For use with ABS, acrylics, polycarbonate, sul-
fone and other engineering materials

Nylon
Minimizes drool when molding with nylon
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o Burning
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o Cormnprass L)n rouldise) IS Eggnmetne
CJJIJFHJ FJ nld UNERMOSEL Plastic
m.wsru ‘

3 r_J‘_ur,: -materlal IS l0aded In a separate
j; 9er called loading well , heated and
-::e&red o) form a component .
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Compression Molding

Lipper movable

mold half

|

Charge
Lower fixed
mold half - I
Ejector pan >




1’ nis type --“"‘ IIELEITEINSHOCGEHRSS
Jsr)_Jr,Jre Jenoer el plzlelel o) ile)yy

rnrJ,Jgn Sl =us FUARESR, gates and terthe

Jm,)r" SEION =

_F relfIsf rfmouldmg method mainly’ consists

’%'—

= UIFWOIYDPES
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?:- »-—~P‘ot transfer moulding
== Plunger transfer moulding

-

——



Transfer Molding

Plunger Transfer
‘pot

C h.zq,c,

Hcaters

" <
Sprue é’é‘.’"’ﬁ %

Mold

cavaty \\k\\ Q{\\\

Ejector
pin

Molded
part
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' BSLOWMOULDING

—_—

slow rmoulding or plow fogmige) szl
rruruucuggg- by wh|ch ellow
r)J,L,,rw ,)f" 3 zlfe formed

Ir) Jene there are three main types of

_,,. Xtrusmn blow: moulding
;’*‘" -é-IﬂJectlon blow moulding
== Streteh blow moulding

——



T

‘ BSLOWMOULDING

The blow rrioul JJ£U # ocess oeding it rnaliine

dovin the olaste nd formise) IE gt el delfisepier

pre Forr i —

Tne ,umf ‘-1s = tube lIKETPIECE Off plasticiwitin’a

Hole | I BIREERENA WhICh compressed aif-can
,)r“ fOUgh™

o qﬁarlson IS'then clamped into a mould and

#f‘ﬁ?’r-ls Passed into it .

= e air pressure then pushes the plastic out to

e

= “match the mould .






potison within
' opan mold

air b’lo'm\i/
Into meld

O 507 Bt | cpatdin Britanides, b






~ parison

(A) Injection cycle (1, 2, 3). (B) Blowing cycle (4, 5, 6).

Fig. 11-33. The injection blow molding process.




Phase 1 Phase s Phase 6

Parison Mould Trimming
formation opening stage
stage stage

Fig. 2 - Overview of the extrusion blow moulding process




(A) Closing of mold (B) Injection of air.
halves.

Fig. 11-35. Extrusion blow molding.




Injection blow moulding




Phase 1 Phase2

Injection mould Drawing of parison with
meets extrusion die; closed loop speed &
Injection moulding of head die cap control

Phase 4

Trimming
stage

Press injection blow moulding system of Ossberger
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EXTRUSTON MOULDING: o

W

rriznfel 451m TOGESSIUISEU O TIOKE PIPEST!
JI‘JJ’]:&JL_\, life WaIClirtain: tracks, rods, and

-

| -used to extrude materialstis very
~n Rjection moulding machine .

""J '-'."

: fl”ﬁ@t@r ‘turns a screw which feeds granules of:
-"'prStIC through a heater. The granules melt into' a
’_ Higuidiwhich is forced through a die , forming a
IORG GUBE like" shape.



Feed opening

Thrust bearing
Double-reduction gears

= 1
| |[EEE et

o fr KO0, -
PPN T AT e S e,
o X' ——

Gear drive

Base Venting Drive motor

Heating elements

Screw and cylinder

Courtesy Welex, Inc.
Fig. 2-2. Diagram of typical single-screw extruder showing construction details.
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> Rotation J] rnolding, also known £lS
rotornoldire), ﬁgfr casiifle) O 99 celsitinle) i

Tt is 2 rrl JLLJﬁs TOCESS O Creating meany
Kineds ¢ J[ IEG fly nollew: items, typically:of;

J.)]JJJ

— A ‘e hoIIow mold is filled with a charge
;;;@j’;'shot Wweight of material, it is then slowly

== yotated (Usually around two perpendicular

= oXes) calising the softened material to

diSperse and stick to the walls of the mold .
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THERMO FORMING .
IT

3 — S

J Thermoforsiis rig s 2 rruruucu _g .
process wriere _} 0))zlsi] ggt |9 flezlige i
) pliz 'JJ rJrg emperature iermed to

uJ q : .pe in a mold, and timmed to

rezte gRISEb]E Product.

SOSISIC S et or “film" when referring to

=—1h nﬁer gaUges and:certain material types,

g—:-q’ﬁeated In an oven to a high-enough

= emperature that it can be stretched into
= 0rontera mold and cooled to a finished

SHapPe

a SE
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Straight Vacuum Forming
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THERMOFORMING TOOL FORI, o
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- Whern @ not J)J stic cools Ingldezl sotild,
it r“onrr,Jr:r_u 0y Il amount CdEpeEnding en
tne rratarle bemg Processed and the final
,)rJJ.Jr'r- sSimeller than the mould size .
rfc'ractlon IS caIIed shrlnkage

the corresponding impression .
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Injectior) Jy_gre .

q. ‘
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> Parting ligle s
> Coolisic j stem
—_LE =jecto) =‘system

-— — '-7‘4

=—0-{ -—§r€ and cavity layout.
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SJ_r\ SLONI OVIGENNTOWAN Y ne

) HONIGIt0 connect the nozzle

of the 70n moulding machine to the
er)re S6IeME. 1ihis is termed as feed system

o) t{mn system .

-75rmally the feed comprises of runner and

‘-‘-

,gate

CJ
J



) r’LJnn\—*r Is 2 crznnel desiggediisiio e
rnould ¢ ,)LJr A e ol Sprue withrthe
SRR
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> Depending o) tne igmgareitie conifel
cifferer)t ty “ -‘OFrunners ay e
CJJJJJ’]JLJJ” ekl

Jr:lﬂfo- cl runner System

;;—*:*-—-f @ mnner system

"".—:’%‘Cold FuAner system
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> 5 mJ_Jr_J runners ere dirseiligele neds
into the rnould pl’ates WRICA ORI the main
ngr g ligle o,
o Tre teg erature IS therefore the

— ﬁemture of the mould .

i5has to be demoulded along with the
= moulded part after each shot .
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> Hot runners mlaly e viewedelg eiidilelee
irnjectior nrt é |ﬁ pleforn of e olleje, et

o rlegt zur rs i5olate it from the cold
rrJJJlJ =

: =8 :cemperature of: this block lies in the
é]tlng range of the thermoplastic melts. .
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NDVANTAGES OFHOT PUNNER.

— s

> No loss of mel NG USHESSTENEr@\ A ans

*.J
"s

-

WO Ir) ,)J_r i
> Easier u automated Operation: .
J Su,)r* o ~quaI|ty pbecause melt can be

eensiered into the cavity at the optimum
‘:ﬁ:"’_ _ e
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ne risi JI_G C{)mpOSItIOn and PrECUCLION
0ppzIgEs s Jthe case of: material With low
| Jsrrr eS|stance

‘i._ -".J -

_-é;zw_" 1€ al |solat|on from the hot runner
..,;-m'anlfold plock is problematic .
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COLD PUNNERSYSTEM:
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2 Cold runners j lfe Usec ir) spletllels fe)r

'

rezsctve me, v-aI ‘such as thermoset and

L | --

rupper _J;f_.:
&

Ti hg. co -runner must be kept at 80-120

=== r_eecelcmus IN order that the material

-

”-::ﬁ""”a]y At react prematurely in the runner .
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~RUNNER SYSTEM

- Pressure cons _J\r;JJ_) )f) Ir) calel gl

very fhigrl , eliElei JRICh makes the design
more g,s,;é“ lve

- Sifice i) -tsllghtest temperature difference
= f_t -‘ery large difference in Viscosity.

—&-Iti5 practlcally Impossible to fulfill' the
=—'=".reqU|rement of introducing the material
“ntoe every cavity at the same time in the
Same condition

v
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» Gate is 2 channel conndeiigieigelitigles
with the Irg essnon

2 ltnas z maII ClOSSISectionall areaiWwhen
r*omr 2l '-= c fterrest of feed system .
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Tne gate connects tne cavity Wit

runner . :_;;' L

It sh) JJLJ e ls small as POSSIble so; that
rrusgru S heated Ut not damaged by

‘, %
= _)ﬁc‘ | :Z"
- f‘%"‘

-

_;‘

=SSt be easy to demould

-;0 If 'must permit automatic separation of the
= runnersfrom the moulded parts , without
leavingsblemishes behind on the part




POSITION-OF THE €
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> The positio ¢ j,t clzjta cataninas ipe
cdirectior ¢ JI’ t e n’ietal ile)

't

> The ng' ~ ust dlways be: positioned-at the
rruc;@:% -C ross section'.

‘J o

EWEiEllIE gate is not at the thickest section
#"f

— ds and sink marks will be caused .
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/Air entrapment

1 Gate

Center gate: radial flow - severe distortion Edge gate: warp free, air entrapment

Diagonal gate: radial flow — twisting End gates: linear flow — minimum warping
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SIDE GATF
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2 Inis J.J.‘:s e most commonly Usedrgate
'zyp;}" JafisTcommonly: used for mold
JEEIFES With 2 or more cavities .

=fr‘;'%.’cfls placed at the side of the plastic
== ‘product The gate has to be cut manually
19y a cltter.






> The.D oJ]"r]Jn]n J of this 9.,1 e |5 fle exible

tNrougnoue i) 1€ SROIHtHE! olzisile

1

product, :~ |

Tt carn _)e:s aced on the fixed or mevable
Jue Qf

e mold but the design has tor be
—J PNt about carefully so that the
roc’ﬁJct will not be left inside the fixed

" The gate automatically cuts itself as the
Mold-epenS.







UAISTCOMMmMon Iy Used for large and flat
plete g ducts

pla iced at the side of the product —
= —as the side gate.

;he gate has to be cut manually by a

—— cutter
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SSIilato fian gate except that it is
serimonly used for thin and flat plate
PHOUUCES .
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SAIIHISNS possible for molding multiple
VILIES OF parts.

% te positioning Is relatively flexible at
‘op side of the product.

—
—

Gl
i
- the

‘ “The runner layout is very flexible as well.

,—x,'

T he mold base structure is complicated
because it uses a 3-plate method.






o Thisis p o '@ Very. common gate.

RGNS JJ—‘G ‘when the visible surface of the
,)J‘JJI reqmres no trace of the gate.

Il ‘ate automatically cuts itself as the
m‘éﬂd opens.
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rata

Banana
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PRINEISPIUE SErves as the gate.
r)lf -_d on the top side of the product.

IS
e gate has to be cut manually by a
,S;L €l

J
J

T gate type can only produce one part

__a—‘*‘:
- e
—

—

| "qaer shot.

—

“® The injection pressure was reduced due to
direct cavity filling.







SAENDarting surface of the mould are
thSEportion of both mould plates
Ujac ent to the impression which butt

% ;g ther to form a seal and prevent the
__,._.,,, = loss of plastic materials from the

\
——

~ impression .

- ® [he parting surface will be provided at the
centre of the thickness of the component .
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Flgusr . ese Tine of sl and pasting sutdiee of mwould

e pessahion 0f The partong et will thegelore be g! the wep ol the moild
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SVhenttne moulding material cools,
nrm,@ y an amount depending on
JrJr dge of material being processed .

= .»Jd,,.» e ‘moulding cools it shrinks and stick
,gf on the core and for this to be removed ,

- '»‘,’

~ dn ejection system is provided .
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IIE S S [Z& 0l the moulc depends primarily:
ONINE < Jze of the machine .

2 Fice] guiently an existing machine or a
g 3ini machine size poses an important

—

= limitation , to which the design engineers

”

-fj'f‘ﬁas to submit .
- ® Such limitations are ,
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Ot Size , the amount of melt that ca?H‘be’
onveyed into thexmould With one stroke of
the.screw, or plunger.

jasticizing rate , the amount of plasticated
aterial the machine can provide per unit

-
-~

Ume:.
= Clamping force , which has to compensate the
= reactive force from maximum internal cavity

—  pressure .

I
v
=

(D

(D

Lo
——

e~

:
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e

-~ — Maximum area of machine platen given by the
' distance between tie bars

| '}
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SAGNISE the maximum theoretlcal number
DiRcavit ,es IS calculated .

N = max. shot size Sv in cm3

o —

= -~-4volume of part and runner Mv in cm3
Ifs computatlon assumes utilization of

— the whole maximum shot size of the
machine computed from screw diameter

and displacement .

—
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IMENMIRIMUM clamping force Is derived from the
I‘&‘JCEJ‘*H* orce of the cavity , which results from

e ,)rotje‘f ted area of all cavities and runners

.Jn_J e maximum cavity pressure .
i 'i1:)

J _‘F,‘__;.i-
R S

re, F — Reactive force

e —_—
——— = - ‘e
= “ft — -

i—

e Sl

- A-— Projected areas of cavities and

-

— runner system
D — The cavity pressure .



) J‘/Jould;cc MErSErvesttordissipatertheheat™
of @ "moldlng quickly: and uniformly

PEESE cooling is necessary to obtain

‘nomlcal production and uniform

S =@o||ng IS required for product quality.

o —

’*—’-0 ‘Optimal properties of engineering plastics
can be achieved only when the right mold
temperature is set and maintained during
processing.

)
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AVIEchanical properties
/ vbehavior
SVarpa ge
= % Surface quallty

: .,-’—‘f-— S B— o=

-f'TGyde time
- o Flow length in thin walled parts







