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Abstract- The comprehensive works on numerous issues
related to optimization of process parameters of
injection molding machine have been considered. The
literature was categorized into different related
categories such as Introduction to plastic material,
Experimental project methodology, Taguchi analysis,
related experimental work and Testing and Result.
Literature review on the methodologies used in the
exploration such as Taguchi analysis and other
optimization methods hawe been conwersed. The
different process parameters of injection moulding
machine like injection pressure, barrel temperature,
mould temperature and screw speed hawve been
calculated in aspect. The specialists/effective plant
personnel also assisted to make comprehend the process
parameters their effects on quality of products, machine
start- up procedure, and setting of procedure
parameters on injection moulding machine. The
optimization of process parameter in injection moulding
machine for polypropylene material was complete by
means of the Taguchi methodology. Computer software
MINITAB 17 (most important statistical software used
to examine the data and recover your products and
quality improvement worldwide) has been used. It is
used to do approximately statistical analysis of the data
which is attained from the experimental effort achieved.
The Taguchi methodology delivers the optimum process
parameter by taking different combinations of process
parameters with the help of orthogonal array.

Index Terms- LDPE Material, Taguchi Method,
Injection Moulding Machine.

I. INTRODUCTION

1. Injection Moulding

Injection moulding or injection molding is a
producing technique for generating parts by means of
injecting molten cloth into a mildew. Injection
moulding may be succeeded with a gathering of
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materials for the most part together through metals,
(designed for which the technique is known as die-
casting), monocles, elastomers, confectioneries, and
determined  characteristically thermoplastic and
thermosetting polymers. material for the component
is fed into a heated barrel, miscellaneous (the use of a
helical fashioned screw), and injected (forced)
interested in a mold hollow space, wherever it cools
and hardens to the formation of the hollow space [1].

Split mold

Ejector
pins

Screw motions Screw Heaters Barrel Nozzle Sprue

Fig. 1 Injection Moulding Diagram

As we know that Injection Moulding is an
extraordinary tool that is presence cast-off to mass
produce plastic fragments to provide to
manufacturing such as those in the customer and
semiconductor  technology, self-propelled and
medical subdivision. In this complication and factor
management may cause severe excellence difficulties
and high manufacturing expenses. One of the main
goals in injection moulding process is the
improvement of excellence of moulded creation
besides the decrease of cycle time, and bottommost
production cost.

2. Types of Injection Moulding Machines

There are different variants of Injection Moulding
Machine available on respective to their functions &
utilization [2].

a) Hand Injection
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b) Plunger Type

c) Screw Type

d) Plunger-Plunger

e) Screw-Plunger

Current manufacturing requirements the use of CNC
machining developments that syndicate high
precision with extraordinary productivity. Electrical
discharge machining (EDM) is well suitable for
machining multifaceted outlines in exotic materials
that experiment the competences of conventional
machining. This machining process uses a sequence
of electric discharges (sparks) to erode material from
a workpiece. EDM technology productions a vital
role in the production of plastic injection molding
and mold engineering abilities.

Il. PROCESS PARAMETERS

There are various number of machine adjustment
that allows the control of all the steps of slurry or
melting preparation, injection into a moulding cavity
and the subsequent solidification.

Temperature

Jefection Injection Time

Barrel Temp.
Mold 0p/Cl Speed Holding Time

Mould Temp. Holding Speed Cooling Time

Ejection Speed Mold Op/dl. Time

Hydraulic Temp.

crew Rotary Speed Serewreturn Time

Back Pressure Injection Distance

Clamping Foree  ——

Sockback Halding Distance

shot Wieght Mold Op / CI Distance

Ejection Distance

Distance

Fig. 2 Fish Bone Diagram of Process Parameter

1. Injection Pressure

That pressure which performs the initial filling of the
mould. Hence it is provided by the injection screw or
plunger, as it pushes material out of the heating barrel
and in-to the moulding [2].

2. Setting of Injection Pressure

The injection pressure means the maximum pressure
in the barrel during injection, not the higher hydraulic
pressure. Hence the two are related by the ratio of the
screw cross sectional area to the injection cylindrical
area. Now normally, the injection pressure is higher
than that of the maximum hydraulic pressure by the
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approximate ten times. The injection pressure is
needed to short out the resistance to flow of melting
in the moulding. It depends on melting viscosity,
flow ratio and moulding temperature. To set pressure
is higher than actual pressure during filling phase [3].

3. Injection Speed
The injection speed (or ram speed) is the forward
speed of the screw during its injection operation.

Table No.1 Factors that influence Injection Pressure
Higher Injection Lower Injection

Variable on Pressurejon Pressure
Required Required
PART DESIGN
Part thickness Thin Part Thick Part
Thickness Thickness
More Surface|Less Surface
Part surface area
Area Area
GATE DESIGN
Gate size Restrictive Gate Generous Gate
Lon Flow/Short Flow
Flow length g
Length Length
PROCESSING CONDITIONS
Melt temperature |Colder Melt Hotter Melt
Mould-wall
ould-wa Mould is Cool  Mould is Hot
Temp.

Injection Speed |Improper Speed |Optimized Speed
MATERIAL SELECTION

Melt flow index [Low MFI High MFI

4. The Low Density Polyethylene (L.D.P.E)

The low density polyethylene (LD.P.E) is a
thermoplastic made from the monomer of ethylene
(C2H4).

Table No.2 Properties of LDPE

LDPE Physical Properties Value

Tensile Strength 0.20 - 0.40 N/mm2
Notched Impact Strength no break

Thermal Coefficient of100 - 220 x 10-6

Bxpansion
Max. Continued Use
X ~ontinu 65 oC (149 oF)
Temperature
Density 0.917 —0.930 g/cm3

INTERNATIONAL JOURNAL OF INNOVATIVE RESEARCH IN TECHNOLOGY 641



© July 2018 | IJIRT | Volume 5 Issue 2 | ISSN: 2349-6002

Fig.3 LDPE material

I1l. CURRENT RESEARCH PROGRESS

Yaskawa America (2009) [1] is analyzed that
injection shaping is utilized to make numerous
things, for example, wire spools, bundling, bottle
tops, car parts and segments, take brushes, some
melodic instruments (and parts of them), one-piece
seats and little tables, stockpiling compartments,
mechanical parts (counting gears), and most other
plastic items accessible today. Injection shaping is
the most widely recognized current technique for
assembling plastic parts; it is perfect for creating high
volumes of a similar question.

Malloy, Robert A. (1994) [4] studied that like every
single mechanical process, injection trim can deliver
imperfect parts. In the field of injection forming,
investigating is frequently performed by looking at
damaged parts for particular deformities and tending
to these imperfections with the outline of the shape or
the attributes of the procedure itself. Preliminaries are
frequently performed before full creation keeps
running with an end goal to foresee deserts and
decide the proper particulars to use in the injection
procedure.

Rosato, Dominick; Rosato, Marlene; Rosato, Donald
(2000) [5] studied that embellishment resistance is a
predefined remittance on the deviation in parameters,
for example, measurements, weights, shapes, or
points, and so on. To amplify control in setting
resistances there is normally a base and greatest
cutoff on thickness, in view of the procedure utilized.
Injection forming normally is equipped for
resistances comparable to an IT Grade of around 9—
14. The conceivable resistance of a thermoplastic or a
thermoset is +0.008 to +0.002 inches. In particular
applications resilience’s as low as +5 pm on the two

IJIRT 146968

distances across and straight highlights are
accomplished in large scale manufacturing. Surface
completions of 0.0500 to 0.1000 um or better can be
acquired. Harsh or pebbled surfaces are likewise
conceivable.

Callister, William D. [6] Computerization implies
that the littler size of parts allows a portable
assessment framework to look at numerous parts all
the more rapidly. Notwithstanding mounting
investigation frameworks on programmed gadgets,
different hub robots can expel parts from the form
and position them for additionally forms.

Pantani, R. (2004) [7] analyzed that when filling
another or new form out of the blue, where shot size
for that shape is obscure, a specialist/instrument
setter may play out a preliminary keep running before
a full creation run. They begin with a little shot
weight and fills progressively until the point when
the form is 95 to 99% full. When this is
accomplished, a little measure of holding weight will
be connected and holding time expanded until the
point that entryway solidify off (hardening time) has
happened. Entryway solidify off time can be dictated
by expanding the hold time, and after that measuring
the part. At the point when the heaviness of the part
does not transform, it is then realized that the door
has solidified and not any more material is infused
into the part. Entryway hardening time is vital, as this
decides process duration and the quality and
consistency of the item, which itself is a critical issue
in the financial aspects of the generation procedure
[8].
IV. CONCLUSION

Statistical model for injection moulding machine
have been analyzed in real practical environment.
The better understanding of process parameter has
been done with respect to better productivity. The
individual effect of each process parameter on the
Injection Moulding Machine has also been analyzed.
Desired level of quality has been established and the
various practical values of process parameter states
for Polyethylene have been determined. The Taguchi
methodology has been applied to optimize the
process parameters of the injection moulding
machine and hence the productivity and as well as
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quality have been improved. This has been done in

two ways.

a) Firstly, the better understanding of plastic
materials, injection moulding machine and its
process parameters has been done.

b) Secondly, the experimentation has been done
with the help of different sets of process
parameters (which is obtained with the help of
L9 Orthogonal Array).

Among the set of result values obtained in terms of

tensile strength for different set of process

parameters, the maximum value has been selected
which is the optimum process parameter for injection
moulding machine and hence this maximum value of
process parameter is the best combination for
improving the productivity and as well as quality.

These results were discussed with plant personnel

and it was found that the results obtained with

Taguchi optimization technique would be highly

useful to production engineers for the purpose of

performance optimization of products in the plastic
manufacturing plant.
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