IJEAST

INTERNATIONAL JOURNAL
OF ENGINEERING APPLIED SCIENCE
AND TECHNOLOGY /

-

i

I:—‘Eil VOLUME : 11 ISSUE : 03 Print /Issue Publication Date: July 2026

@ ISSN : 2455-2143

; E—(z DOI : 10.33564/IJEAST.2026.v11i03.016

Indexed In

! ;
Joogle OPEN ACCESS d - Crossref

SCHOLAR

WWW.IJEAST.COM

editor@ijeast.com



International Journal of Engineering Applied Sciences and Technology, 2026
Vol. 11, Issue 03, ISSN No. 2455-2143, Pages 113-122
Published Online July 2026 in IJEAST (http://www.ijeast.com)

TYPES OF PLASTIC MOLDING, DEFECTS IN
PLASTIC-MOLDED PARTS, AND THEIR
IMPACT ON PRODUCT QUALITY

Vivek Singh
Quality Manager, India

Abstract: This article examines quality management and
quality assessment in the production of plastic
components manufactured through injection molding.
Drawing on expert knowledge from textbooks, technical
standards, and scientific literature, it provides a
comprehensive understanding of injection molding
processes and the quality defects commonly encountered
during plastic part production. The paper discusses the
characteristics of plastic materials and injection molding
technologies, identifies the most frequent defects
observed in injection-molded components, and analyzes
their causes and impact on product quality.
Furthermore, based on an extensive review of the
literature, it proposes practical corrective and
preventive measures to eliminate or minimize these
defects, thereby enhancing product quality, process
reliability, and manufacturing efficiency.
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I INTRODUCTION

Plastic components have become indispensable in modern
society due to their extensive use across a wide range of
industries and everyday applications. They are widely
utilized in the manufacture of automotive components,
consumer electronics, medical devices, packaging materials,
household products, and communication equipment. From
the vehicles we drive to the devices we use for
communication and the containers used for food storage,
plastic materials play a vital role in enhancing functionality,
convenience, and durability.

The widespread adoption of plastics is primarily attributed
to their cost-effectiveness compared with traditional
materials such as metals, wood, ceramics, and glass. In
addition to their economic advantages, plastics offer unique
material properties that are difficult or impossible to achieve
with conventional materials. These include low density,
high strength-to-weight ratio, excellent corrosion resistance,
design flexibility, ease of coloration, variable hardness and
flexibility, electrical insulation, chemical resistance, flame-
retardant characteristics, and odorless formulations.
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Furthermore, plastics exhibit excellent processability,
enabling the production of complex geometries with high
dimensional accuracy and repeatability using manufacturing
processes such as injection molding. Their ease of
processing, recyclability, and broad range of engineering
and commercial applications have made plastics one of the
most widely used materials in modern manufacturing. As a
result, ensuring the quality of injection-molded plastic
components has become increasingly important to meet
stringent  performance, reliability, and  customer
requirements across various industrial sectors.

Product quality is one of the most critical indicators of
manufacturing performance and production effectiveness.
Introducing defective products into the market that fail to
meet specified quality requirements can have significant
consequences, including customer dissatisfaction, increased
warranty costs, product recalls, damage to the company's
reputation, and potential risks to consumer safety.
Consequently, quality management has become a
fundamental aspect of modern manufacturing, beginning at
the product design stage and continuing throughout
production planning, process control, inspection, and final
product validation.

Quality can be defined as the degree to which a product or
service satisfies specified requirements and fulfills customer
expectations. It encompasses a combination of functional,
dimensional, aesthetic, and reliability characteristics that
collectively determine product performance and market
competitiveness. However, achieving absolute conformity
with design specifications is rarely possible due to inherent
variations in materials, manufacturing processes, and
measurement systems. Therefore, engineering tolerances
and acceptance criteria are established to define permissible
deviations while ensuring that the product continues to meet
its intended functional and quality requirements.

Product quality characteristics can be broadly classified into

two categories based on their method of evaluation:

1. Measurable (Quantitative) Characteristics: These
characteristics can be objectively measured and
expressed numerically using appropriate units of
measurement. They include dimensional, mechanical,
electrical, thermal, and physical properties. Quantitative
characteristics are further categorized as:
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o Continuous characteristics, whose values can assume
any value within a specified range and are limited only
by the resolution and accuracy of the measurement
system (e.g., length, diameter, weight, surface
roughness, and tensile strength).

o Discrete characteristics, which represent countable
values or finite states, such as the number of defects,
missing features, or defective units.

2. Non-measurable (Qualitative or Attribute)
Characteristics: These characteristics cannot be directly
quantified using numerical values but are assessed
through visual inspection, comparison with predefined
standards, or functional evaluation. Examples include
surface appearance, color consistency, gloss, texture,
presence of flash, sink marks, weld lines, and overall
workmanship. Qualitative characteristics are typically
expressed using descriptive terms or classified as
acceptable/nonconforming according to established
quality standards.

In injection molding, both quantitative and qualitative
quality characteristics play a crucial role in determining the
acceptability of plastic components. Effective monitoring
and control of these characteristics are essential for
minimizing manufacturing defects, ensuring compliance
with design specifications, and achieving consistent product
quality and customer satisfaction.

II. PRODUCTION OF INJECTION-MOLDED PLASTIC
COMPONENTS

This section presents an overview of the manufacturing of
injection-molded plastic components, describing the
principles of injection molding technology, the major stages
of the production process, and the key process parameters
that influence product quality and defect formation.

The following are the injection molding process.
Extrusion Molding

Compression Molding

Blow Molding

Injection Molding

Rotational Molding

Thermoforming Molding

ocourwdE
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Thermoforming
molding

Compression
Molding

Injection
Molding

Blow Molding

Detailing of molding process

1) Extrusion Molding: - Extrusion molding is a continuous
manufacturing process in which molten plastic is forced
through a specially designed opening called a die. The die
determines the cross-sectional profile of the extruded
product, allowing the production of long plastic components
with consistent shapes and dimensions, such as pipes, tubes,
rods, sheets, and profiles. The extruded material is then
cooled and cut to the required length.

While extrusion is also used in other plastic molding
processes to deliver molten material into a mold, extrusion
molding differs because the die itself forms the final shape
of the product. In contrast, processes such as injection
molding use a mold cavity to create the final geometry. This
makes extrusion molding particularly suitable for
manufacturing continuous products with a uniform cross-
section.

Common Uses of Extrusion Molding

Extrusion molding is best suited for manufacturing products
with a uniform cross-sectional profile along their entire
length. Common examples include plastic pipes, tubing,
drinking straws, window profiles, and cable insulation.
Since the process is continuous, it is ideal for high-volume
production and can produce long lengths of material
efficiently before cutting them to the required size.
Compared to many other plastic molding processes,
extrusion molding is relatively low in cost because it uses
simple equipment, requires minimal labour, and offers high
production rates. However, its main limitation is that it can
only produce parts with a constant cross-sectional shape.
Complex three-dimensional components or products with
varying cross-sections require other molding processes, such
as injection or blow molding.
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EXTRUSION PROCESS

BXTRUCTION MOLDING BESY USE

=

Extrusion Molding

2) Compression Molding: -Compression molding is a
manufacturing process in which a pre-measured amount of
plastic material, usually in the form of a thermosetting resin
or thermoplastic charge, is placed into a heated mold cavity.
The mold is then closed, and high pressure is applied to
force the material to flow and fill the cavity, forming the
desired shape. The combined heat and pressure cure or
solidify the material, producing a strong and durable
component. Once the molding cycle is complete, the mold is
opened, the finished part is removed, and any excess
material (flash) is trimmed off.

Common Uses of Compression Molding

Compression molding is ideal for manufacturing strong,
durable, and high-strength plastic components, particularly
those that replace metal parts in automotive, electrical,
aerospace, and industrial applications. The combination of
heat and high pressure produces parts with excellent
mechanical strength, dimensional stability, and resistance to
heat and chemicals. As a result, compression-molded
plastics can serve as lightweight and cost-effective
alternatives to certain metal components.

The cost-effectiveness of compression molding depends on
factors such as part complexity, mold design, number of
cavities, material type, and required surface finish. Although
the initial tooling cost may be significant, the process

becomes highly economical for medium- to high-volume
production, where the cost per part is reduced due to
efficient material usage, short cycle times, and consistent
product quality.
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Compression Molding

3) Blow Molding: - Blow molding is a manufacturing
process used to produce hollow, thin-walled plastic
components with uniform wall thickness. It is commonly
used for manufacturing bottles, containers, fuel tanks, and
other hollow products. The process is similar in principle to
glass blowing, where air pressure is used to shape the
material against the walls of a mold.

During the process, plastic is heated until it becomes molten
and is formed into a hollow tube called a parison. The
parison is then placed inside a mold, and compressed air is
blown into it, causing the plastic to expand and conform to
the shape of the mold cavity. Once the plastic has cooled
and solidified, the mold is opened, and the finished part is
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removed. Blow molding is a highly efficient process with
short cycle times, making it well suited for the high-volume
production of lightweight, hollow plastic products with
consistent quality.

Common Uses of Blow Molding

Blow molding is widely used for manufacturing hollow
plastic products, such as beverage bottles, containers,
drums, fuel tanks, automotive ducts, and industrial storage
vessels. It is particularly suitable for high-volume
production, making it the preferred process for industries
that require the manufacture of hundreds of thousands or
even millions of identical parts, such as beverage,
packaging, and automotive industries.

Blow molding is a fast, efficient, and cost-effective
manufacturing process that offers short cycle times and
excellent productivity. Tooling costs are generally
moderate, falling between those of rotational molding and
injection molding, depending on the complexity of the part
and the type of blow molding process used. This
combination of high production rates, low cost per part, and
efficient material utilization makes blow molding an
economical choice for producing lightweight, hollow plastic
components.
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Blow Molding

4)Injection Molding:-Injection molding is a widely used
manufacturing process that is similar to extrusion molding
in that both processes involve melting plastic material.
However, in injection molding, the molten plastic is injected
under high pressure into a closed mold cavity, where it takes
the shape of the mold. The high injection pressure ensures
that the mold is completely filled, enabling the production
of complex, high-precision parts with excellent dimensional
accuracy and surface finish.

After the mold cavity is filled, the plastic is allowed to cool
and solidify while maintaining the desired shape. The mold
is then opened, and the finished component is ejected. This
process is highly automated and offers short cycle times,
making it ideal for the mass production of consistent, high-
quality plastic parts.

Common Uses of Injection Molding

Injection molding is one of the most widely used
manufacturing processes for producing high volumes of
precision plastic components. It is commonly used to
manufacture automotive parts, medical and surgical devices,
consumer products, electronic housings, packaging, and
industrial components. The process offers exceptional
design flexibility, allowing engineers to produce complex
geometries, intricate features, thin walls, and tight
tolerances while maintaining consistent quality.

Although the initial tooling cost is relatively high because
the molds are typically manufactured from hardened steel or
aluminium to withstand repeated production cycles,
injection molding becomes highly economical for medium-
to high-volume production. The high production rate, short
cycle times, minimal material waste, and low cost per part
make it one of the most cost-effective manufacturing
methods for large-scale production.
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5) Rotational Molding: - Rotational molding (roto
molding) is a manufacturing process in which a measured
quantity of polymer powder or liquid resin is placed inside a
hollow mold. The mold is then heated and rotated
simultaneously about two perpendicular axes at relatively
low speeds. As the material melts, it evenly coats the inner
surface of the mold, forming a seamless hollow component
with a uniform wall thickness.

After the molding cycle is complete, the mold is
continuously rotated while being cooled to allow the plastic
to solidify uniformly and minimize distortion. The mold is
then opened, and the finished part is removed.

Rotational molding is a highly material-efficient process
because nearly all of the raw material becomes part of the
final product, resulting in minimal waste. It also requires
relatively low tooling costs and is well suited for producing
large, hollow, and durable plastic products such as storage
tanks, containers, playground equipment, and automotive
ducts. These advantages make rotational molding a cost-
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effective and environmentally friendly manufacturing
process, particularly for low- to medium-volume
production.

Common Uses of Rotational Molding

Rotational molding is best suited for manufacturing large,
hollow, seamless plastic components with uniform wall
thickness. Typical applications include water and chemical
storage tanks, refuse bins, road barriers and traffic cones,
kayaks, playground equipment, pet houses, automotive air
ducts, and industrial containers. The process is particularly
advantageous for producing complex hollow products that
require durability and impact resistance.

Rotational molding offers excellent design flexibility,
allowing manufacturers to incorporate features such as
threaded inserts, reinforcing ribs, textured surfaces, logos,
lettering, undercuts, and complex contours directly into the
mold. These features eliminate the need for secondary
operations and enable the production of customized
products.

Compared with processes such as injection molding and
blow molding, rotational molding requires relatively low-
cost tooling, making it an economical choice for low- to
medium-volume production. The combination of lower
initial investment, minimal material waste, and the ability to
produce large, durable, hollow components makes rotational
molding a cost-effective and versatile manufacturing
process.
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ROTATIONAL MOLDING BEST USE
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6) Thermoforming Molding: -Thermoforming is a plastic
manufacturing process in which a flat thermoplastic sheet is
heated until it becomes soft and pliable. The heated sheet is
then formed over or into a specially designed mould using
vacuum, pressure, or mechanical force to produce the
desired three-dimensional shape. After forming, the plastic
is cooled to retain its shape, and the finished part is trimmed
to remove excess material.

Thermoforming is widely used for manufacturing
lightweight, thin-walled plastic components with good
surface finish and dimensional accuracy. Common
applications include food packaging, disposable cups and
trays, medical packaging, refrigerator liners, vehicle interior
panels, appliance housings, and signage. The process is
particularly suitable for medium- to large-sized parts and
offers a cost-effective solution for low- to medium-volume
production due to its relatively low tooling costs and short
development time.

Common Uses of Thermoforming Molding
Thermoforming is a highly versatile plastic manufacturing
process in which a thermoplastic sheet is heated until it
becomes soft and formable, then stretched over or into a
mold using vacuum, pressure, or mechanical force. After
cooling, the formed part retains its shape and is trimmed to
the required dimensions.

This process is widely used to manufacture a broad range of
products, from lightweight disposable packaging to heavy-
gauge structural components. Typical applications include
food and medical packaging, appliance housings,
refrigerator liners, vehicle interior panels, equipment covers,
and consumer goods. Thermoforming is valued for its low
tooling costs, short production lead times, excellent design
flexibility, and cost-effectiveness, making it suitable for
prototype development as well as low- to medium-volume
production.
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Il DEFECT IN PLASTIC MODLING PARTS &
IMPACT ON PRODUCT QUALITY

Plastic molding defects can significantly affect the structural
integrity, dimensional accuracy, surface finish, and overall
performance of molded components. Common defects such
as warpage, sink marks, short shots, flash, weld lines, burn
marks, and voids may lead to functional failures, assembly
issues, increased scrap rates, and higher manufacturing
costs. These defects can also reduce product reliability and
customer satisfaction. Effective defect prevention and
correction require systematic analysis and optimization of
key process parameters, including melt temperature, mold
temperature, injection pressure, holding pressure, cooling
time, injection speed, and material properties. Proper mold
design, process control, and regular maintenance are also
essential for producing high-quality, defect-free plastic
parts.

1) Warping: - Warping is a common dimensional defect in
injection molding in which a plastic part bends, twists, or
distorts from its intended shape after cooling and ejection
from the mold. The defect is primarily caused by non-
uniform shrinkage and residual internal stresses that develop
as different regions of the part cool and solidify at different
rates. Factors such as uneven wall thickness, inadequate
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cooling, improper gate location, excessive mold or melt
temperature, and the anisotropic shrinkage of reinforced
materials can further contribute to warpage. Warping can
adversely affect the part's dimensional accuracy, assembly,
functionality, and aesthetic appearance, making proper mold
design and process optimization essential for its prevention.

Part with warped sides

Impact: - Warping adversely affects the dimensional
stability of injection-molded components, causing distortion
that prevents proper fit and assembly with mating parts. The
resulting dimensional inaccuracies can reduce structural
integrity, impair product functionality, and increase
rejection rates. In applications requiring fluid or
environmental sealing, warpage may create gaps that lead to
leakage and seal failure. Additionally, excessive warping
can degrade the surface finish and overall appearance of the
component, reducing product quality and customer
satisfaction. Effective control of mold design, material
selection, and processing parameters is essential to
minimize warpage and ensure consistent part performance.

2) Short Molding: -Short shot is a common injection
molding defect in which the molten plastic fails to
completely fill the mold cavity before solidifying, resulting
in an incomplete or partially formed component. The defect
is typically characterized by missing features, unfilled
sections, thin edges, or incomplete walls, particularly in
areas located farthest from the gate. Short shots are
primarily caused by insufficient injection pressure,
inadequate melt or mold temperature, excessive flow
resistance, poor venting, restricted gate size, low injection
speed, or an insufficient amount of molten material. Proper
optimization of mold design, processing parameters, and
material flow is essential to prevent this defect and ensure
complete cavity filling.
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Part with a short shot

Impact: -Short molding (short shot) is a critical injection
molding defect in which the mold cavity is not completely
filled with molten plastic, resulting in an incomplete or
partially formed component. This defect can significantly
affect the structural integrity, dimensional accuracy,
functionality, and appearance of the finished product.
Incomplete filling may reduce the part's mechanical
strength, prevent proper assembly with mating components,
and lead to dimensional instability. In applications requiring
airtight or watertight performance, short molding can also
cause seal failures, leakage, and an inability to withstand
internal pressure. Furthermore, the incomplete formation of
edges, ribs, or critical features adversely affects the
product's aesthetic quality and overall reliability.

3) Sink Marks: -Sink marks are localized surface
depressions that appear on injection-molded plastic parts,
typically in thick sections or opposite structural features
such as ribs, bosses, and reinforcing walls. These defects
occur when the interior of the part cools and shrinks more
slowly than the outer surface. As the inner material
contracts during solidification, it pulls the already solidified
outer skin inward, creating visible depressions on the
surface. Sink marks are commonly caused by excessive wall
thickness, inadequate packing or holding pressure,
insufficient holding time, improper cooling, or poor part
design. Proper control of processing parameters and
optimized part geometry are essential to minimize sink
marks and achieve high-quality molded components.
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Sink Mark
Formation

Intersection shrinks
more than walls

Impact: -Sink marks adversely affect the dimensional
accuracy and stability of injection-molded components,
particularly in areas requiring precise fit and assembly.
These surface depressions also reduce the aesthetic quality
of the product, negatively impacting its appearance,
perceived value, and brand image, especially for visible or
consumer-facing components. In addition, sink marks often
indicate excessive material shrinkage or poor packing within
thick sections, which may be associated with internal voids.
These conditions can reduce the structural strength and
load-bearing capacity of the component, compromising its
mechanical performance, durability, and long-term
reliability under service conditions.

4) Flash: -Flash is a common injection molding defect in
which excess molten plastic escapes from the mold cavity
and solidifies as a thin layer or protrusion along the parting
line, vents, ejector pin locations, or around inserts. This
defect occurs when molten plastic flows into the gaps
between mating mold surfaces instead of remaining
confined within the cavity. Flash is primarily caused by
insufficient clamping force, excessive injection or packing
pressure, worn or damaged mold surfaces, improper mold
alignment, excessive melt temperature, or poor mold
maintenance. Effective control of mold condition, machine
settings, and processing parameters is essential to prevent
flash and ensure the production of dimensionally accurate,
high-quality molded parts.

o -

| 4

v
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Impact: -Flash can significantly affect the dimensional
accuracy of injection-molded components by creating
excess material along the parting line, around inserts, or
near gates. This excess material may interfere with the
proper fit and assembly of mating components, often
requiring additional trimming or secondary finishing
operations. Flash also degrades the surface appearance of
the product, reducing its aesthetic quality and negatively
impacting customer perception and brand image. In sealing
applications, flash can prevent proper contact between
sealing surfaces, resulting in leakage, poor sealing
performance, and functional failures. Excessive flash may
also create safety hazards due to sharp edges and increase
manufacturing costs through additional rework and
inspection.

5) Burn Marks: -Burn marks are a common injection
molding defect characterized by dark brown, black, or rust-
coloured discoloration on the surface of a molded part.
These marks occur when trapped air, gases, or volatile
compounds within the mold cavity are compressed and
rapidly heated during the injection process, causing the
surrounding polymer to overheat, degrade, or char. Burn
marks are most commonly found at the end of the flow path,
near vents, or in areas where air becomes trapped. The
defect is primarily caused by inadequate venting, excessive
injection speed, high melt temperature, excessive injection
pressure, or poor mold design. Proper venting, optimized
processing parameters, and regular mold maintenance are
essential to prevent burn marks and ensure high-quality
molded components.

Burn Marks

Impact: -Burn marks primarily affect the aesthetic
appearance of injection-molded components by creating
visible dark or charred discoloration, making them
unacceptable for products with cosmetic requirements. In
addition to their visual impact, burn marks indicate localized
thermal degradation of the polymer, which can reduce the
material's mechanical strength, toughness, and long-term
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durability in the affected areas. Severe burn marks may
compromise the component's structural integrity and
functional performance, leading to higher rejection rates,
increased scrap, and additional manufacturing costs.

6) Ejector pin marks: - Ejector pin marks are surface
defects in injection molding that appear as indentations,
raised impressions, stress whitening, or circular blemishes
on the molded part. These defects occur when the ejector
pins apply excessive force to eject the component before it
has fully cooled and solidified, or when the part adheres
excessively to the mold cavity. As a result, localized
deformation or stress is created at the pin contact points.
Ejector pin marks are commonly caused by insufficient
cooling time, excessive ejection force, inadequate draft
angles, improper ejector pin design or placement, poor mold
surface finish, or inadequate mold release. Proper mold
design, optimized processing parameters, and balanced
ejection systems are essential to minimize ejector pin marks
and ensure high-quality molded components.

Ejector Pin Mark Defect

Impact: -Ejector pin marks can adversely affect the
structural integrity, dimensional accuracy, and surface
quality of injection-molded components. Excessive ejector
pin force or improper pin design may create localized stress
concentrations, surface indentations, or deformation, which
can initiate premature cracking under mechanical or cyclic
loading. In critical applications, these stress concentrations
may reduce the part's load-bearing capacity, fatigue life, and
overall reliability, potentially leading to functional failure.
Additionally, visible ejector pin marks can degrade the
product's aesthetic appearance, resulting in higher rejection
rates for cosmetic components.

7) Weld marks: -Weld lines (also known as knit lines) are
common injection molding defects that occur when two or
more molten plastic flow fronts meet within the mold cavity
but do not fuse completely, forming a visible line on the
surface of the molded part. These defects typically develop

121

when the molten plastic flows around obstacles such as core
pins, inserts, holes, ribs, or multiple gates before
converging. Inadequate fusion may result from low melt or
mold temperature, slow injection speed, poor venting, or
contamination, creating a localized area of reduced
molecular bonding. As a result, weld lines not only impair
the surface appearance but also form mechanically weak
regions that can reduce the component's strength, impact
resistance, fatigue life, and overall reliability, particularly in
load-bearing applications.

Impact: -Weld lines can significantly degrade both the
appearance and mechanical performance of injection-
molded components. Visually, they appear as distinct
surface lines or blemishes that reduce the aesthetic quality
of the product, making them unacceptable for cosmetic
applications. Structurally, weld lines represent areas of
incomplete molecular bonding, creating localized weak
zones with reduced tensile strength, impact resistance,
fatigue life, and load-bearing capacity. Under mechanical or
cyclic loading, these weak regions are more susceptible to
crack initiation, crack propagation, and premature part
failure, particularly in safety-critical and high-performance
applications. As a result, weld lines can compromise
product reliability, increase rejection rates, and reduce
overall product quality.

8) Surface Texture: -Surface texture defects in injection
molding include imperfections such as gloss variations, flow
lines, burn marks, silver streaks, weld lines, and incomplete
texture replication on the molded part. These defects occur
when the molten plastic fails to completely conform to the
textured surface of the mold or when processing conditions
are not properly optimized. Contributing factors include low
melt or mold temperature, insufficient injection speed or
packing pressure, inadequate venting, poor mold surface
finish, and trapped air or gases within the mold cavity.
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Impact: -Surface texture defects can significantly
compromise the structural integrity, aesthetic appearance,
and functional performance of injection-molded
components. Poor surface replication, flow marks, gloss
variations, or surface imperfections reduce the visual quality
of the product, negatively affecting customer perception and
brand image. In engineering applications, these defects may
indicate non-uniform material flow, inadequate mold filling,
or localized stress concentrations, which can reduce
mechanical strength, fatigue resistance, and long-term
durability. Surface texture defects can also impair functional
performance by affecting sealing surfaces, increasing
friction or wear, reducing coating or paint adhesion, and
preventing proper assembly with mating components.
Consequently, these defects can lead to higher rejection
rates, increased manufacturing costs, and reduced product
reliability.

V. CONCLUSION

This article presents an overview of the various plastic
molding processes, with particular emphasis on injection
molding, one of the most widely used manufacturing
techniques for plastic components. The study discusses the
major quality defects associated with injection-molded
products, including their causes, effects on product quality,
and preventive measures. Based on an extensive review of
the literature, the impact of molding defects on the structural
integrity, dimensional accuracy, functional performance,
surface finish, and overall quality of plastic components has
been analyzed. Understanding these defects and
implementing appropriate process control strategies can
significantly ~ improve  product  reliability, reduce
manufacturing costs, minimize rejection rates, and enhance
overall production efficiency.
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