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Clear plastic components must meet demanding
functional requirements while also delivering exceptional
cosmetic appearance. Whether it's a medical device
housing, fluid reservoir, instrument lens or consumer
product, even the smallest cosmetic defect can affect
product quality, customer perception and

overall performance.

Minimize Imperfections

Unlike opaque plastics, transparent materials don't hide
imperfections. Instead, they magnify them. Flow lines,
haze, bubbles, stress whitening and optical distortion
are often immediately visible, even when the part
meets dimensional specifications. As a result, producing
consistently high-quality clear plastic parts requires
more than selecting a transparent resin. It demands a
manufacturing process designed to minimize variation
from the very beginning.

The difference between an acceptable clear part and an
exceptional one is rarely the molding machine. It's the
engineering behind the process.

Why Clear Parts Are Different

Every injection molding process contains variation. For
opaque components, small process fluctuations may
never be noticed. For transparent parts, those same
variations often become visible cosmetic defects.

Common challenges include:

*+ Haze caused by moisture or contamination

* Flow lines created by inconsistent material flow
* Air bubbles or voids trapped during molding

+ Weld lines where material flow fronts meet

+ Sink marks from uneven wall thickness

« Stress whitening caused by molded-in stress
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Many manufacturers attempt to correct these issues
after production begins by adjusting machine settings

or processing parameters. While this may improve Review &
individual parts, it often fails to create a stable, repeatable Recommend
manufacturing process.

The real solution starts much earlier.

Quality Begins Long Before the First Shot 8D(<grsc|)%r|1i:gart
Cosmetic quality is influenced by every stage of product

development, not just molding. Successful clear plastic

components result from four disciplines working together:

+ Design for Manufacturability Tool Building

Part geometry has a significant impact on optical
quality. Uniform wall thickness, proper draft angles
and smooth material flow reduce molded-in stress and
improve consistency.

Process Window

* Material Selection
Different transparent materials offer different
combinations of clarity, impact resistance, chemical
compatibility and processing characteristics. Selecting
the right resin is essential, but it is only one part

Production &

of the equation. Monitoring
* Precision Tooling
Gate location, venting, cooling design and mold
surface finish all influence how material flows . .
Maintain

and solidifies. Even a highly polished mold cannot
compensate for poor tool design or an
unstable process.

Why Scientific Molding Matters

The final step is establishing a repeatable process capable p :
of producing consistent parts from the first production Clear parts don tforglve
run through full-scale manufacturing. Scientific molding process variation.

shifts the focus from reacting to defects to controlling the They reveal it.

variables that create them.
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Instead of relying on trial-and-error adjustments,
scientific molding establishes a documented
process window based on measurable data.
Critical processing variables, including material
preparation, melt temperature, fill profile, packing
pressure and cooling, are carefully developed,
validated and monitored to reduce variation.

For clear plastic parts, this disciplined approach
provides significant advantages:

* Improved cosmetic consistency
Reduced scrap and rework
More consistent cavity fill
Better dimensional repeatability
Faster process validation
* Greater confidence during production scale-up

Because transparent materials make minor
inconsistencies visible, maintaining a stable,
repeatable process becomes essential, not
optional. Scientific molding provides the process
control necessary to consistently achieve
demanding cosmetic and optical requirements.
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Engineering Quality Into Every Part

Producing one good clear plastic part isn't the
challenge. Producing thousands of identical parts
with the same appearance, dimensional accuracy
and optical quality is where engineering expertise
makes the difference.

By combining thoughtful part design, appropriate
material selection, precision tooling and
scientifically controlled molding processes,
manufacturers can significantly reduce cosmetic
defects while improving repeatability throughout
the life of the program.

OEMs developing products with demanding
aesthetic or optical requirements should involve
an experienced manufacturing partner early

in the design process to reduce risk, shorten
development time and improve production
outcomes.

Common Clear-Part Defects and How to Prevent Them

Defect Likely Cause Prevention

Haze Moisture, contamination Proper drying and material handling

Flow lines Fill pattern Optimize gate location and injection profile
Bubbles Trapped gas or moisture Improve venting and drying

Sink marks Thick wall sections Uniform wall thickness and packing

Weld lines Flow convergence Gate optimization and balanced flow

Splay Moisture Proper resin preparation

Stress cracking Molded-in stress Better design and process control
Scratches Handling Improved packaging and automation
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Partner with Manar Early

Manar approaches clear plastic components as
engineering challenges, not simply molding projects. From
design for manufacturability (DFM) reviews and material
recommendations to scientific molding and process
validation, our engineering team works with customers

to establish robust manufacturing processes that deliver

consistent, repeatable quality from prototype through
full production.

Planning a clear plastic component? Contact Manar to
discuss your application and discover how an engineering-
driven approach can help improve optical quality, reduce
manufacturing risk and accelerate your

path to production.

READY TO NAVIGATE ILLUMINATING
WHAT'S NEXT? YOUR JOURNEY.
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