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Review: Plastic Injection Molding Process, and its aspects
Khan Rukhsar’, Saini Nisha®, Jangid Priyanka®, Khan Mohammad Rizwan'
Assistant Profcssor- Kanoria PG MahilaMahavidyalaya, Rajasthon-India; Assistant
Professor-Poomima College of Enginecring, Rajasthan-India

Abstract: Plastic injection molding process is a complex process and behavioe of the polymer
inside the mold is difficult to describie because # depends upon several factors such as material
peopertics, geometry of the product, process parameters seiection, mold characteristics, runner
shape, gate geometry and machine set-up, Lack of skills and selection of inappropriate factor will
lead to defective product. Although use of simulntion software has replaced conventional tria}
and error method for design and analysis but they have limilations. So this review paper deals
with the past rescarch work done on plastic injection molding process and preseats an overview
about the process and issues which arc in focus of rescarchers. For this purpose, plastic injection
molding processhas been categorized into four major aspects like material, product, process
parameters and mold attributes which require attention before and st the time of production, This
paper also deals with role of simulation in plastic injection molding process. The aim of this
review wotk is to provide groundwork information 1o the rescarcher about the process, Factocs
which accin spotlight of rescarchers and to identify the factor which cen be easily controlled and

modified to optimize the process in teom of quality, cycle time and defects.
Keywords: Cyele Time, Molding, Polymer, Process

Introduction

Due to some of the distinguish

charactenistics of plastics such as weight,

strength and rigidity etc. made them to
prefer over metal in many ficlds such as
automobile, phannaceutical, beanng elc.

Processing techniques of plastics 15 similar

to those of the metals’. It includes injection

molding, blow iwolding, casting, extrusion
etc. Among all these methods, possibly
injection molding is the most significant for
industry. Almost all the plastic paris are
injection molded, whether they are toys,
electrical appliances, automobile perts or

home-fixtures, watches, computers, elc. 2

Plastic injection molding process performed

in the following manner:

1. Selection of product and resin for
production.

2. Preparation of mold having suitable
characteristics  like heat  transfer
capacily, provision of cooling channel
eic,

3. Selection of appropaate process
parameters based on  history and
expenence of operators.

4. Injecting the melt resin into the mold
and allowing it to solidify.

ganoria PG 5

5. Taking out the final product from mold
)

The final product taken out from the mold
may be subjected 1o some issues like cycle
time, cost and defects like shrinkage,
warpage, weld-lines, air-traps et¢. These
issucs may be due to the procedure followed
in the production. Broadly, it includes
polymer properties, product shape and size,
machine set-up and specification, processing
parameter, mold materialproperties, cooling
channels design, channel location, runner
shape, ruaner leagth, gate shape and sizeetc’,
So, plastic injection molding process is a
complex process and for any manufacturer,
product quality is the basic issue.
Rescarchers and industries always try to find
the suitable environment which will guide
them o the production of good quality
plastic products.*

Simulation of plastic injection molding
process: Witk  advancement in  the
technology, many simulation soflwares are
available in the market. Simulation software
creates s virtunl cavironment for the
production-and analysis of a product. They
are frequently used in the sutomobile sector,
medical sector, manufacturing sector etc®,
Plastic injection molding process can be

v
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simulated through two famous

which are commercially milablzo g::’i

Moldflow Advisor and another is Moldflow

Insight. They can perform simulat

both 3D and 2D grnir

: geometry. Both are capable
of performing filling, packing, and cooling
analysis. They are also capable of
performing  warpage  analysis, These
soﬂ!v_«;am can advise about design, result and
cost ’,

Objeyﬁve of the study: Plastic injection

molding process is widely accepted s a

rapid manufacturing process but sl

industries are struggling with problems like
defects, cycle time, and cost. For this
purpose many researcher and industries have
been trying to optimize the process through
simulation and various techniques like

Tagachi, ANOVA, S/N ratio, ANN and

LCA, GRA. This review work is done to

1. Identify major issuesof plastic injection
molding process.

2. Provide preliminary information to the
researcher about the process and its
aspects.

3. To show ta¢ role of simulation softwares
in the processing of polymer.

Methodology: As discussed in introduction,

injection molding process performed in five

steps. Out of five, first four steps of the
production do requires attention. Polymer
properties, product shape and size, machine
sel-up and  specification, processing
parameter, mold material properties, cooling
channels design, channel location, runner
shape, runner length, gate shape and size efc.
were issues addressed by the researchers in
past research work on injection molding
process. Based on this, four major aspects of
injection molding process have been
considered like Material, Product Attributes,

Processing Parameters and Mold Attributes.

According to this, past research work have

been categorized in those factors, These are

discussed as follow.

Literature  Review:Based on the

categorization, literature review has been

discussed in four sections

Material: Material selection plays a key role

in appearance and performance of the

peoduct. Material properties which satisly
the need of the product selected. It solely
depends upon the experience of the operator
and past history of the product, Selection of
polymer depends upon the aren of
application of the product. Properties of
polymer like density, viscosity, cocfficient
of thermal cxpansion and compressibility
plays a crucial role in quality of the product.
Selection of polymer is donc on the basis of
history of the product and knowledge of
operator. Past rescarch work done on the
material properties, material behavior inside
the mold, orientation related and mechanical
properties of product included in this
section ‘

Fig: Product Design
(Multi Cavity System)

Area of past
:g‘ms of | research work

based on
Polymer
properties  like
fluidity,
strength, effect
of lemperature
on properties,
flowlines,
temperature
distribution,
rheology ete.
Product weight,
thickness,
shape, profile,
application etc.
Mold  shape,
size, matenal,
application of
cooling
channels,
cooling channel
shape, size,
position,  lype

S.No

Attributes

3. Mold attnibutes

_ feer—
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product but materinl selected for mold plays
a crucinl role in quality of the product,
Deside this location of rnncr, pale and
cooling channel is nlso very important Mold
design and material direetly control the heat
transfer capacity of the mold, cooling time,
cycle time and application of cooling
channel. Research on runner, pate and
cooling channel design, dimension included
in this scction.

mnner  shape,
size, length,
gate type ete.
Process
parnmeters like
injection
pressure,  mell
Process | tempernture,
ing parameters | packing
pressure,
machine  type
and
specification
I
. £ | 22| po
£ Issue g g Z No
£ | &4
<
Performance
of Bakelite
ond nylon6 N
§ on injection Baku:llnc No :
load Nylon-6
compression
molding
process
Effect of
additive  on
the
- ormance | PP, ABS
8 g?f/\as. PP | andpPve | Y | ?
and PVC for
minimum
warpage
Determinatio
m|n of fow| ABS,PC
o|length  for| andPA | No 10
1 differem 6.6
materials

Product Attributes:Product geometry and
its attributes: Some of defects like shrinkage,
short-shot, warpage caused due to geometry
and profile of the product. Geometry of
product is decided by the market demand
and existing product charactenstics. This
section includes research work which was
carried out on product thickness, design
based work etc.

Mold attributesMold design and its
attributes: Mold is prepared according to
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n of mold '
design on
A3 basis  of Mold | No

environme

ntal impact
Processing _parameters: Processing
parameters: This seclion inCludu ; |
work done on process parameters except
runner, gate and cooling channel. Parameters
control the internal environment of the mold.
Levels of parameters depend upon the
machine type and specification, It includes
!D?“ < lempmm mold lemperature,
injection pressure, and packing pressure elc,
Selection of optimum level of process
parameters relies upon the operator and

Inject
Optimum "
o | level of z:‘
= :::as 9 Packi Yes 2
s ng
Press
ure

.
D N W s N
. a

available history of the product.
H
o £ | 2
w
g E = -
il 2 | E[2|S|3
> = &l & :
s|§|§
w'| @
~ | Shrinkage i
2 | control 3 £ Yor o
T
=
Shrinkage
§ in the| 3 § Yes | o
Use of §
hybrid g
= | ANN- s | 8 |Ys|,
| ABC 5
approach Z

Conclusion: Due to limitation, oaly few
mfetmmmgimwbichsbowsﬂwmgf
interest of the researchers. Through this

review following conclusion may arise:

No. of Parameters

Research

Papers

» Optimization of plastic injection
molding process can be done through
simulation but they need to be validated.
This can be used to identify the
effectiveness of the simulation software,

*  Optimization of this process in terms of
material part s limited due to
dependency of material on  the
application of the product and also due
to increased no. of experiments

» Itis easy to optimize the process through
selection appropriste process parameters
and modifying them. It is cost effective
and less time consuming.

* Optimization of product can be achieved
through proper application of runner,
gate and cooling channel.

REFERENCES:

1. Y Samir Merchaat, Effect of Change in
Material and Production Process on Cycle

Time, Production Rate, Cost and Impact
Strength of Plastic Product, Intermational
Jowrnel of Scientific Engineering and
Technology, 4 Nod, 226-230,2015

2. Minh Son Pham, Nhan The Phan, Effect of

CaCO3 Additive on The Wampage of

: 878-93-5291-367-1, W PAGE 177
. e cipal

Kanoria PG Mahila Mahayidyalays

JAIPUR

Scanned with CamScanner




National Workshop ot Instrumentation Techniques for Research In Chomical Sclonces

Infection Molding Past, Universal Awirnal of'

Mashanioa! Beginacringg NO): 280286, 2014
Y Karatas Octin, Ruldul exgh, Subasi Mehmet,
Salimi Aydin Prediction of flow length in
infection malding fir cagineceing pastics by
fazzy logic wnder dilferent  processing
conditions, fran Podeser (2013) 22:33-4
4. Yu Chong Low, Rabman WA, Sin Tin Lee,
RobmatRazak  Abdil,  Computer  pided
fujection  moukling  paovess  malysls  of
polyvinyd ateohol-starch green biodegradable
polymer  compound,  Jowemal  of
Manyfacturing Procesees 14 (2012) 8-10
S Khor CN, Joseph MA, Aniff ZAK,
CheaniFakbrozi, Thive-dimensional
oamenical and experimental investigations on
polymer rheology in mesasscale injection
mokling, Mntermational Commmnications in
Heat and Mase Trangfer 37 (2010) 131139
6. Pouznda AS, Pomes AJ, Ferreim EC
Priction  properties of  moulding
thermoplastics, Polymer Testing 25 (2006)
1017-1023
7. SahinSenol, YaylaPasy, Effects of processing
parameters on the mechanical propertics of
polypropylene random copolymer,
Testing 24 (2005) 1012-1021
§. Kim Hyun Kywk, Isayev AL, Modeling and
cxperimental  stady of birefringence  in
inection  molding  of  semicrystalline
polymers. Polymer 46 {2003) 41834203
9. Minh Son Pham , Nhan The Phan, Effect of
CiCO3  Additive on The Warpege of
Injection Molding Pant, Universl Journal of
Mechanical B 2(9): 280-286, 2014
10.Azaman M.D, Sapuan SM, Sulsimen S,
Zainudin ES, Khalina A, Shrinkages and
warpage in the processability of wood-filled
polypropylenc composite thin-walled parts
formed by injection molding, Materials and
Design 52 (2013) 1018-1026
11, Sortino Marco, Totis Giovanni, KuljanicElso,
Comparison  of  Injection  Molding
Technologics for the Production of Micro-
Optical Devices, Procedia Enginecring 69
2014 ) 1296 - 1305, 2014 \
12.Azman MD, Sspusm SM, Suhiman S,
Zainudin ES, Khalina A, Shrinkages and
warpage i the processability of wood-filled
)'k-‘nc composite thin-walled pans
formed by injection molding, Materials and
Design 52 (2013) 1018-1026
13.T8bi T, Suplicz A, Szabo F, Kovacs NK,
Zink B, Hargitai H, Kovacs G.J, The snalysis
of injection molding defects caused by gate

vestiges, eXPRESSPolvmer Lesters: Vol 9,
No,d (2015) 304-400
14, RaoSubla, Rio Malteswar, P. Rokesh, IN
Signifieance of mokl flling mnalysis for
Misling optimal waterinl based oo pae
focation in infection mokling process for
plastic  parts,  Iternational  Jowrsal
Information Research and Review Vo, 1.
tssue, 10, pp. 128122, October, 2014
1S KR Yatish Kumar, Prof. R ia,
Significance of mold Alling aalysis for
fimding optimal gate location in injection
molding process for bobbin, Infernatiang)
Journol of Scientific  and  Resecarch
Publications, Volume 4, Issue 4, April 2014
ISSN 2250-3133
16.Vikas B J | Chandra Kumar R, Influence of
feeding system in injection moulding for
lower washer of a bearing, URET cISSN:
2319.1163 | pISSN: 2321-7308, 2013
17.0mar A, Mohamed, Mascod SH,
SaifullahAbul, Simulation study of conformal
cooling channcls in plastic injection molding,
International  Jourmel  of
Rescarch (1SSN: 2319-6890) Volume No.2,
Issue No. §, pp: 344-348, 2013
18.Gantar Gasper, Glojek Andrej, Mori Mitja,
NardinBlaz, MibselSekavenik, Resource
cfficient injection moulding with low
cavironmental  impacts,  Jowrna!
Mecherical Engineering 59(2013)3, 193-200
19.Rahul S. Khichadi, Injection Mold Design
and Optimizstion of Battery Air vemt,
Imternational Jownal of Innovadons in
Engineering and Technology (IHET)2018
20.S Rajalingam, Bono Awang, Sulsiman Bin
Jumat, A Statistical Expenimental Stsdy on
Shrinkage of Injection-Molded  Pasy
Iniernational Jowrnal of Humanities and
Moragement Sciences (JHMS) Volume 1,
Issue 1 (2013) ISSN 23204044 (Online)
2L Aljandro  Alvarado  Inieste, Jorge L
GarciaAlcaraz,  Manuellvin Rodriguez
Borbén Optimization of injection molding
pracess parameters by 2 hybnd of amificial
:mllh:t;wk and antificial bee colony
gon . Fac. Ing. Univ, Antioguis N.
67 PP--I}Sl.Jmﬁo,gis
22.Kamaruddin S, Khan Zahid, Fooag SH,
Apphcam of Taguchi Method in the
Optimization  of  Injection  Moulding
Parameters for Manufacturing Produsts from
:;a;lw Blend, IACSIT Intermational Joxrnal
ngircering and Teckrology, Vo2, No§,
December 2010 1SSN: I793g.3&.

ISBN: 878-93-5291:387.1,

Principal

PAGE 178

Kanoria PG Mahtla Mahavidyalaya

AOLIR

Scanned with CamScanner




