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Upgrading your Application to Plastic Thermoforming

“Both plastic thermoforming and fiberglass molding can be used to
make parts and applications for a variety of industries such as mass
transit, rail, aircraft, kiosk, construction equipment, and medical
devices. While each project is unique, blended polycarbonate and
other thermoplastic used to manufacture parts by the thermoforming
process from these materials have some very distinct advantages over
fiberglass. Those unique material / process improvements often
motivate companies to upgrade.”
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PROCESS OVERVIEW
FIBERGLASS Molding Process
Fiberglass components can be manufactured using a variety
of techniques. One of the most common is chopped
fiberglass molding. This is the process of constructing a part
within an open mold. If a gelcoat or finish coat is desired on
the part surface, this is applied as the first layer within the
mold. Chopped fiber glass strands and resin are then
sprayed onto the gelcoat surface to the desired thickness.
Often prefabricated fiberglass reinforcements, which can
also be combined with composites such as carbon fiber, are
laid in to affect the finished piece’s physical properties. The
resin material can be polyester, vinyl ester, epoxy, or a
filled resin system to achieve desired specifications. When
the part has reached the required thickness, it must be
rolled out to eliminate trapped air and then left to cure.
When the cured fiberglass is removed from the mold, it will
have the exact shape of the mold surface. Depending on
the manufacturing facility’s sophistication this process can
be accomplished by hand or with varying levels of
automation which can affect manufacturing time per part.

Process Quick Reference
1. Construction of tooling or mold. Daily production
from a single mold is 2-3 units — multiple molds
may be necessary
2. Gelcoat / surface coating applied and cured
(approximately 30 min )
3. Fiberglass reinforcement glass strands, fabric, and
resin applied and rolled out to desired part
thickness
4. Allow resin to cure (2-3 hours )
5. Remove part from mold, grind or robot trim excess
material to desired shape, and polish/wax as
necessary

Other fiberglass molding processes include Resin Transfer Molding
(RTM), Light Resin Transfer Molding (LRTM) and Vacuum Infusion
(VIP) and others.

KEY POINTS






Labor Intensive process
Time intensive process
Maintaining controlled wall thickness
in open mold process a challenge
Multiple molds often necessary to
meet daily production needs
Intense environmental control
requirements – air respiratory
controls (fumes and dust), highly
flammable materials and process.
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PLASTIC THERMOFORMING Process (Heavy Gauge)
Plastic thermoforming is a manufacturing process used
to create formed plastic parts. There are multiple
techniques within thermoforming. The two most
common are vacuum forming and pressure forming.
The process begins by applying heat to a sheet of
formulated thermoplastic. The now pliable
thermoplastic is then stretched onto a temperature
controlled mold to conform to a desired threedimensional shape or part. This is accomplished through
the application of either vacuum or positive pressure
(vacuum forming or pressure forming).
The selection of vacuum forming or pressure forming
techniques depends on the requirements and
characteristics of each application.

removed and any excess material is CNC trimmed to
exact design specifications.
Secondary operations, if required, such as painting, silk
screening, additional assembly, or attachment point
bonding are accomplished to complete a finished part.

A NOTE ON HEAVY GUAGE THERMOFORMING
Heavy gauge thermoforming is a broad term
used to describe thermoforming using sheet
materials ranging from .060 to .500 inches thick.
This is the range of thermoforming that is used
to manufacture applications similar in scope to
those of fiberglass

Once the part has been formed in the mold, it is then

KEY POINTS








Fast part processing times
Process largely automated
Tight tolerances and consistent
part dimensions
Complex part shape and geometry
capable
Ideal for part runs from 250 –
10,000 EAU
Environmentally safe
Wide range of materials and
properties available
WWW.PRODUCTVEPLASTICS.COM
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Process Quick Reference - Vacuum Forming

Click on the image for 1 min video demo of the heavy gauge vacuum thermoforming process

Process Quick Reference - Pressure Forming
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TOOLING OVERVIEW AND COMPARISON
Tooling Construction
FIBERGLASS
Fiberglass molds are typically constructed from a plug,
often from the actual item to be duplicated or a fabrication
made to design specifications. Plugs can be constructed
from various materials such as wood, metal, polyurethane
foam, or plaster. The top layer of a plug must match the
desired surface of the finished part such as textured,
patterned, or polished smooth.
Once the plug is complete, the actual mold is constructed
over the plug utilizing polyester resin and chopped strand
mat layered to a required thickness. Desired mold strength
dictates the mold thickness. Again, the mold surface must
be finished to match the required surface and quality of a
finished part.

Parts with complex geometry typically
require multiple piece molds to construct a
single finished part.
Due to the nature of fiberglass mold
construction, attaining consistent precise
dimensions on parts with tight tolerances
can be difficult.

PLASTIC THERMOFORMING
Plastic thermoforming tools are engineered from CAD or
other electronic design files created from a product’s
design either by the customer, contracted design firm, or a
thermoforming manufacturer’s in house engineering team.
To achieve the highest quality parts, thermoforming tools
are constructed from machined or cast aluminum with the
use of computer controlled equipment for precise
accuracy. These tools are also temperature controlled to
maintain optimum heat distribution and cooling which
allows for faster cycle times, quality distribution of
material, and consistent part dimensions to tight
tolerances for each part formed.

Part formed tolerances and dimensional
consistency of +/- .030 in/in are attainable
with temperature controlled aluminum
tooling for plastic thermoforming.
Various part surface finishes such as
textures, patterns, and embossed branding
can also be incorporated into tooling.

Thermoforming tooling can also be constructed from wood, ceramic, REN, or
fiberglass at a fraction of the cost of temp controlled aluminum tooling.
However, these mediums can’t compete with the rapid and high quality parts
that aluminum tooling produces. These alternatives are usually utilized for
prototype parts or projects where consistent dimensions and part tolerances
are not of primary concern.
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TOOLING OVERVIEW AND COMPARISON
Tooling Cost

PLASTIC THERMOFORMING

FIBERGLASS

Temp. controlled aluminum tooling
costs approximately $20,000 per tool.
One mold sufficient for all volumes

A single fiberglass mold or tool costs
on average about $12,000. However,
most part runs with volumes greater
than a few hundred parts require
multiple molds. See sections below.

Multiple molds
often required
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TOOLING OVERVIEW AND COMPARISON
Cycle Time Per Mold

PLASTIC THERMOFORMING

FIBERGLASS

Modern temperature controlled tooling,
automated forming and CNC trimming
machinery allow for mold cycle times for
most thermoformed parts of 15 minutes or
less.

Fiberglass requires multiple applications of
material and resin applied in layers to a mold. The
part also needs to cure before removal. This cure
time can be reduced somewhat by applying heat
or chemical hardeners, but a balance must be
attained between reduced cure times, additional
cost, and physical property side effects caused.
The time a single mold is utilized to produce a
single part averages about 1.5 hours for RTM or
3.5 hours for open mold.
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TOOLING OVERVIEW AND COMPARISON
Tooling Cost by Volume

PLASTIC THERMOFORMING

FIBERGLASS

The rapid cycle time for forming
thermoformed parts permits the usage of
a single tool for virtually any volume of a
single part. This maintains a static tooling
cost for plastic thermoforming, even at
high volume runs.

Fiberglass molding requires additional molds or
tooling as part volume increases due to
relatively slower cycle times per mold to
maintain reasonable project lead times. As
additional molds are constructed, tooling costs
increase.

4 or more molds required

3 molds required
1 mold required

2 molds required
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FIBERGLASS VS PLASTIC THERMOFORMING
Weight Considerations
Heavy weight is high cost
This has been a tenet in the aviation industry for a long time and is slowly
being adopted by rest of the transportation and other industries as a
factor affecting operating costs and environmental impact are examined.
Lighter weight offers savings in both fuel and energy consumption, and
decreases carbon footprint and operating costs. For example, a reduction
of 800 lbs (~360 kg) to an average city transit bus can equate to a 2-3%
savings in fuel consumption, according to a 2010 study conducted by the
U.S. National Highway Traffic Safety Administration. Additional benefits
are a tangible increase in the life of vehicle components, such as brakes
and propulsion systems.

a reduction of 800 lbs
(~360 kg) to an
average city transit
bus can equate to a
2-3% savings in fuel
consumption

PLASTIC THERMOFORMING
Plastic Thermoformed parts are 30 - 40% lighter than Fiberglass counterparts.
A lower specific gravity translates to a relatively lower finished part weight. See some specific gravity data
below for common fiberglass and thermoplastic materials. For more specific information, you can reference
material product data sheets that are available on most material provider’s websites. You can also reference
other online sources on fiberglass and thermoplastic for generalized material data.

THERMOFORMING

FIBERGLASS
WWW.PRODUCTVEPLASTICS.COM
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FIBERGLASS VS PLASTIC THERMOFORMING
Material and Other Considerations
THERMOFORMING
Industry Standards

Material variants exist that meet
industry standards for national
and international Rail, Mass
Transit, Aviation, Medical, and
FST requirements (see individual
material provider data sheets for
compliance)

FIBERGLASS
Material variants exist that meet industry
standards for national and international Rail,
Mass Transit, Aviation, Medical, and FST
requirements. Processing variables however
can influence the results.

Durability





UV Resistance





Impact Strength





Part to Part Mating

Tight tolerance, repeatability,
and complex geometry
capabilities support part mating
applications

Inconsistent thickness and part dimension
capabilities make part mating difficult

Surface Finish
Capabilities




Painted
High or low gloss material
caps
 In-Mold textured or
patterned
 Silk screened
 Distortion printed
 Plastic material pre-colored
 High quality unfinished
surface
 Plastic material pre-textured
Small – multiple thousand part
runs (250—10,000)
(Labor cost in this range is less
than fiberglass)





Lead Times

Tooling and first part 6-8 weeks

Tooling and first part 6-8 weeks
(will require multiple tools to maintain 6-8
week lead time for anything greater than very
small volume runs)

Environmental
Impact

Processed material is recyclable




Process Volume
Cost Feasibility

May be painted
Limited option for high gloss gel coat
Textured and mat surface inconsistency

Prototype – small volume runs

Processed material is non-recyclable
Manufacturing process uses hazardous
material
WWW.PRODUCTVEPLASTICS.COM
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PROCESS OF UPGRADING TO PLASTIC THERMOFORMING
Transitioning your product manufacturing process from fiberglass to plastic thermoforming can allow you to
capitalize on some major upgrades, benefits, and cost savings for your project.
However, the process of transitioning from one manufacturing material and process to another, and doing it
correctly, may be more complex than simply handing over the existing design and tooling. Below are the basic
steps and considerations for the transition process that Productive Plastics has found to help ensure you get the
best results from the conversion.
1. Choosing the right plastic thermoforming manufacturer and process
Plastic thermoforming encompasses a number of sub processes such as vacuum and pressure forming. Consult
with your thermoformer to aid in selecting the ideal process for your application. Visit our thermoforming process
pages for more information on each process.


Select a thermoforming contract manufacturer experienced in processing a wide variety of material options
with a strong understanding of those material properties.



Choose a manufacturer with experience in converting applications from fiberglass to plastic thermoforming to
avoid common pitfalls that can delay or increase the cost of the transition.



Strong consideration should be given to a manufacturer with in house design engineers. The onsite expertise
will help to ensure a smooth technical transition from fiberglass to plastic thermoforming.



Select a manufacturer that is up to date with best practice methodology such as ISO, Lean Manufacturing, Six
Sigma, etc.

2. Adapting your existing product design to the plastic thermoforming process
Manufacturing techniques, process capabilities, and
material properties differ from fiberglass to plastic
thermoforming. This is a good thing. The differences
are what motivated you to consider converting your
product in the first place. These differences will, more
than likely, necessitate modifications to your existing
design and tooling to meet your product’s needs and
to maximize the advantages available with the
thermoforming process.
A design engineer, with plastic thermoforming
experience, can adapt your product’s design to
harness the benefits of the thermoforming process.
(Productive Plastics utilizes our experienced in-house
design engineers to help our customers with process
conversions).
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PROCESS OF UPGRADING TO PLASTIC THERMOFORMING
3. Material selection
An important consideration when manufacturing a thermoformed plastic part is the selection of appropriate
material. There are a multitude of different types of plastic materials, each with their own specific characteristics,
properties, strengths, and weaknesses. Communicating your product’s requirements and industry material
standards early in the conversion process will allow your thermoformer to assist in selecting the ideal material for
the application.
Learn more about thermoplastic material properties and selection
4. Tooling
Properly designed and constructed tooling sets the foundation for tight tolerances and a high quality part. This
becomes increasingly more important for complex and multi-part designs. Having your existing tooling evaluated
by your thermoforming contract manufacturer as early in the transition process as possible can have a large
impact on the lead time of your first part run.
Choose a thermoforming contract manufacturer experienced with tooling materials options and processes to
assure the right tool choice for your application and product life.
Learn more about tooling for plastic thermoforming

5. Prototype testing
Prototype development should be considered with a testing plan that includes dimensional as well as properties
evaluation. Engaging in early involvement, support, and collaboration with a thermoforming manufacturer, like
Productive Plastics, can aid in creating a successful verification plan.
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The team at Productive Plastics hopes that you have found the information in this comparison
and conversion guide on upgrading fiberglass to plastic thermoforming helpful and useful in
addressing your project’s manufacturing and performance needs.
We invite you to contact us at Productive Plastics for any additional information on the
advantages of converting from fiberglass to plastic thermoforming or to discuss solutions for
your project’s design, development, or production challenges.
Our team of experienced engineers and manufacturing professionals are focused on providing
you with design expertise, lean manufacturing processes, and excellent customer service to
deliver you high quality plastic thermoformed parts that meet your time to market schedules
and bottom line requirements.
Over 55 years of thermoforming, design, and manufacturing expertise
ISO 9001:2008 certified
On site painting facility
Secondary assembly capabilities
Lean manufacturing enterprise

READY TO GET STARTED?
Submit a Contact Request or call us and
we will reach out to you ASAP to start
providing solutions for your next project.

For more technical information on
designing and manufacturing with
heavy gauge plastic thermoforming
download our design guide.

Productive Plastics, Inc.
103 West Park Drive, Mt Laurel NJ, 08054
Phone 856.778.4300 ext.221
Fax 856.234.3310
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