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Unit 1 Injection Molding Overview

1.1 The injection molding

Injection molding is a method of producing plastic parts. This is done
with an injection molding machine. The shape of the part to be injection
molded is controlled by the geometry of the injection mold. The injection
molding machine has two basic parts; the injection unit, which melts the
plastic and then injects or moves it into the mold, and the clamping unit,
which holds the injection mold.

Injection molding is principally used for the production of the
thermoplastic parts, although some progress has been made in developing a
injection method for thermosetting materials. Thermosetting plastics harden
within a few minutes when injecting a melted plastic into a mold cavity from
a reservoir. That problem is extremely difficult to solve. The principle of
injection molding is quite similar to that of die—casting. The process consists
of feeding a plastic compound in powdered or granular form from a hopper
through metering and melting stages and then injecting it into a mold. After a
brief cooling period, the mold is opened and the solidified part ejected.
Injection—molding machines can be arranged for manual operation, automatic
single — cycle operation, and full automatic operation. The advantage of
injection molding are: A high molding speed adapted for mass production is
possible; There is a wide choice of thermoplastic materials providing a
variety of useful properties; It is possible to mold threads, undercuts, side

holes, and large thin sections.
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1.2 The injection—molding structure

The injection mould is an assembly of parts containing an “impression”
into which plastic material is injected and cooled. It is the impression which
gives the moulding its form. The impression may, therefore, be defined as
that part of the mould which imparts shape to the moulding.

The impression is formed by two mould members:the cavity, which is
the female portion of the mould, gives the moulding its external form. The
core, which is the male portion of the mould, forms the internal shape of the

moulding.

1. Cavity and core plates

The basic mould in this case consists of two plates. One plate is sunk
into the cavity which shapes the outside form of the moulding and is therefore
known as the cavity plate. Similarly, the core which projects from the core
plate forms the inside shape of the moulding, the two plates come together

forming a space between the cavity and core which is the impression.
2. Sprue bush

During the injection process, plastic material is delivered from the
nozzle of the machine as a melt; it is then transferred to the impression
through a passage. The material in this passage is termed as sprue, and the

bush is called a sprue bush.

3. Runner and gate systems

The material may be directly injected into the impression through the
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sprue bush,or it may pass from the sprue bush through a runner and gate

system before entering into the impression.
4. Registerring

If the material is to pass without hindrance into the mould, the nozzle
and sprue must be correctly aligned. To ensure that, the mould must be

central to the machine and this can be achieved by a register ring.
S. Guide pillars and bushes

To mould an even—walled article, it is necessary to ensure that the
cavity and core are kept in alignmemt. This is done by incorporating guide
pillars on one mould plate which then enter corresponding guide bushes in

the other mould plate as the mould closes.
6. Fixed half and moving half

The various mould parts fall naturally into two sections or halves.
Hence, that half attached to the stationary platen of the machine (indicated
by the chain dotted line) is termed as fixed half. The other half of the mould
attached to the moving platen of the machine is known simply as the moving
half. Now it has to be decided in which of the two halves the cavity or core is
to be situated. Generally the core is situated in the moving half and the
principle is as follows;

The moulding, as it cools, will shrink on to the core and remain with it
as the mould opens. This will occur irrespective of whether the core is in the
fixed half or the moving half. However, this shrinkage on to the core means

that some form of ejector system is almost certainly necessary.
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1.3 Injection—molding machine

Several methods are used to force or inject the melted plastic into the mold.
The most commonly used system in the larger machines (as shown in Figure
1. 1) is the in-line reciprocating screw, as shown in Figure 1. 2. The screw acts
as a combination injection and plasticizing unit. As the plastic is fed to the
rotating screw, it passes through three zones as shown: feed, compression, and
metering. After the feed zone, the screw—flight depth is gradually reduced,
forcing the plastic to compress. The work is converted to heat by shearing the
plastic, making it a semifluid mass. In the metering zone, additional heat is
applied by conduction from the barrel surface. As the chamber in front of the
screw becomes filled, it forces the screw back, tripping a limit switch that
activates a hydraulic cylinder that forces the screw forward and injects the fluid
plastic into the closed mold. An antiflowback valve prevents plastic under

pressure from escaping back into the screw flights.

==

)

=

Figure 1.1 The injection—-molding machine

The clamping force that a machine is capable of exerting is part of the
size designation and is measured in tons. A rule —of — thumb can be used to

determine the tonnage required for a particular job. It is based on two tons of
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clamp force per square inch of projected area. If the flow pattern is difficult
and the parts are thin, this may have to go to three or four tons.

Many reciprocating — screw machines are capable of handing
thermosetting plastic materials. Previously these materials were handled by
compression or transfer molding. Thermosetting materials cure or polymerize
in the mold and are ejected hot in the range of 375°C—410°C. Thermoplastic
parts must be allowed to cool in the mold in order to remove them without
distortion. Thus thermosetting cycles can be faster. Of course the mold must
be heated rather than chilled, as with thermoplastics.

Injection — molding machines can be arranged for manual operation,
automatic single — cycle operation, and full automatic operation. The
advantage of injection molding are: (1) a high molding speed adapted for
mass production is possible; (2) there is a wide choice of thermoplastic
materials providing a variety of useful properties; (3) it is possible to mold

threads, undercuts, side holes, and large thin sections.

a.\\\\\‘“i’ii\m\ﬂ

AKX

Y‘\\...

Figure 1.2 The reciprocating—screw injection system

New Words and Expressions

injection molding 1 H#&

principally [ ‘prinsopli] adv. FE il

thermoplastic [ 03:moupleestik | n. #FIA:  PIAH: Y8
thermosetting | '03: mousetiy | n. #[E P
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plastic [ plestik | n. ¥BJ5, ¥}

melt [melt] vt () 54k, (51

cavity [ 'kavoti |n. TS

reservoir [ ‘rezovwa: | n. 4%, iEF7%

extremely [ ikstrimli ] adv. 3y, JF 5 H
principle [ ‘prinsopl Jn. ), 0], 2
die—casting Fk f74%5 i

compound [ kampaund | n. JREY), H A, IRA
powdered [pavdard] vr. FERMH, BHIRAY
granular [ 'greenjuls | adj. H1/IVRLIT B, BLAR )
hopper [ hoopa] n. HikHF=}F

metering [ 'mitar ] vr. WE(EL) 3L ] &, WE
eject [ idzekt] ve. ZH, BEST

solidify [ so'lidifai | vr. (f88) %E[E , (i) FH 55
manual [ 'menjual] adj. FH), FhH, FTH
property [ 'popati |n. PEJ, Rtk

thread | Ored | n. $24y

undercut [ andokat] n . 435, EE4]
reciprocating screw & 12T

plasticize [ 'pleestisaiz] vt . {35 ] ¥ 1A
compression [ kampre[(o)n] n. W4, K45
screw—flight [ skruflait] 24424 N
convert [ kanwva:t] vt. fHEEAS i

shear [ fia] vt. BY, By

semifluid [, semiflu:id] adj. 35, 2K 5 E A
barrel [ beeral | n. #f

chamber [ tfeimba] n. %, FH]

6 | mazwms



trip [ trip] ve. FAFFRRIII FF30 ; (5 Bk ] 5 170 By
switch [switf] n. FF3&, i, 75

hydraulic [ haidrs:lik; haidrolik | edj. 7K 7189, 7K ERY
cylinder valve 75L&

clamping force ii'& 11

exert [igza:t] o. R(H) ,MEM(ERN)

rule — of — thumb BAEEZZLG ) 77 Ik

transfer molding {5 ¥8 1 | ¥5 1% i
polymerize [ 'polimaraiz] ot. (i) RE&
distortion [disto: [(a)n] n. Hgh, 2
plunger ['plan(d)zo] n. HZE

spurt [ spa:t] vt. (VRIASE) BEGT, W HY

sprue [ spru] n. PEOI4EH

optimum [ '‘aptomom | adj. HxiE H

foam [ foum] vt. EHLIK

EXERCISE

Questions
1. What are the components of injection—molding?
2. How does the reciprocating—screw injection system work?

3. What are the advantage of injection molding ?

Reading Material : Basics of Injection Molding

Injection molding is a manufacturing technique for making parts from
both thermoplastic and thermosetting plastic materials in production.

Molten plastic is injected at high pressure into a mold, which is the
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inverse of the product's shape. After a product is designed, usually by an
industrial designer or an engineer, molds are made by a moldmaker ( or
toolmaker) from metal, usually either steel or aluminium, and precision
—machined to form the features of the desired part. Injection molding is
widely used for manufacturing a variety of parts, from the smallest
component to entire body panels of cars. Injection molding is the most
common method of production, with some commonly made items

including bottle caps and outdoor furniture.
1. Ejector Stopper
A block that stops an ejector plate from going forward [ stop pin].

2. Ejector Plate

Ejector Plate is also called a push plate. A plate supports an edge of an
ejector pin or a push back pin to eject a part from a mold.

It is ejected by an ejector device of a molding machine, and returned to
the original position when the edge of a push back pin collides with a cavity

plate during mold clamping.
3. Stop Pin

A stopper installed to keep an ejector plate horizontal or prevent the

ejector plate from retreating too far and damaging a core adaptor plate.
4. Push Rods

A shaft linked to the force ( hydraulic or mechanical) of the molding

machine in order to get the ejector plate to work.

8 | masums



