
All About PETG 3D Printing Filament
A little History About PETG (Polyethylene Terephthalate Glycol)

PETG, short for Polyethylene Terephthalate Glycol, is a popular material in 3D
printing. Its strength, resistance to water and chemicals, and versatility make it a
top choice for various applications.

Scientists James Dickson and John Whinfield
pioneered its development in 1941. PETG's
food-safe nature led to its widespread
packaging and retail signage use.

PETG offers benefits over ABS and PLA, such as
cost-effectiveness and reduced warping. This
article explores its composition, features,
printer settings, and how it compares to other
filaments.

Cyclohexanedimethanol molecule

The Versatile of PETG

PETG, or Polyethylene Terephthalate Glycol, is a remarkable material used in 3D
printing. Its roots trace back to polyethylene terephthalate (PET), a standard plastic.
However, PETG stands out due to its modified glycol content, achieved by
substituting ethylene glycol with cyclohexanedimethanol (CHDM). This change
enhances PETG's properties, making it more transparent, less brittle, and easier to
print than PET. In 3D printing, PETG is a key material for FDM (Fused Deposition
Modeling) printers. Its modified glycol content, denoted by the "G" in PETG,
distinguishes it from traditional PET. While PET is widely used in plastic bottle
production, PETG's unique properties make it highly sought after in the 3D printing



community. PETG contains a high-impact strength, low haze, and excellent
printability, making it a preferred choice for various printing projects.

The Properties of PETG Filament

1) Exceptional Chemical and Impact Resistance:
PETG filament offers excellent resistance to chemicals and impacts, making it
suitable for a wide range of applications where durability is crucial.

2) Favorable Thermal Stability:
PETG filament exhibits favorable thermal stability, allowing it to maintain its
integrity and structural integrity during printing.

The glass transition temperature of PETG, denoting the point at which the
material begins to soften and forfeit its solid form, is 85°C. At approximately
230°C, the material enters a viscous state, transitioning between solid and
liquid phases.

3) Designated as Food-Safe Material:
One of PETG filament's notable attributes is its designation as a food-safe
material, making it ideal for projects involving items that may come into
contact with food or beverages.

4) Extrusion Temperature Range:
PETG filament typically requires an extrusion temperature between
220-260°C to achieve optimal printing results.

5) Printing Speed:
PETG filament can be printed at approximately 40-60 mm/s, providing
flexibility and efficiency in printing.

6) Heat Bed Consideration:



Whether to use a heat bed with PETG filament depends on the specific
project requirements. If your project necessitates a heat bed, maintaining a
temperature between 80-90°C is recommended for optimal adhesion and
print quality. However, for specific projects, a heat bed may not be
necessary.

Mastering PETG on the Printbed

1. Choose the Right Hot End:
While metallic hot ends are joint, those with PTFE inner tubes are also suitable for
PETG printing. Ensure compatibility with your printer and filament to achieve
consistent results.

2. Utilize Layer Fans:
Incorporate layer fans at the 3D printer head to cool the deposited plastic layers.
This helps enhance part quality by minimizing overheating and improving print
accuracy.

3. Optimize Adhesion:
Consider using glass surfaces and adhesives like hairspray to ensure good layer
adhesion. While PETG may adhere excessively to glass surfaces, adhesives provide
reliable adhesion while facilitating easy print removal.

Understanding the Challenges with PETG Filament

PETG filament offers numerous benefits for 3D printing projects, yet it also presents
some notable limitations that users should be aware of.

1) High Hygroscopicity:
PETG filament tends to absorb moisture from the surrounding environment,
especially in humid environments. This can result in degraded print quality,
including warping, bubbling, and poor layer adhesion. As well as nozzle



clogging, filament degradation, and inconsistent extrusion resulting in print
defects and failed prints. Proper storage and handling practices are essential
to keep in mind to minimize moisture absorption and maintain optimal print
quality before each print.

2) Difficulty in Painting:
PETG is challenging to paint, unlike ABS filament, due to its smooth surface
and chemical composition. Traditional painting techniques may adhere
poorly to PETG,making it difficult, if not impossible, to achieve desired
paint finishes. In contrast, ABS filament offers greater flexibility for
post-processing and painting, as it readily accepts paints and adhesives.

3) Limited Post-Processing Options:
PETG filament offers fewer post-processing options than ABS. While ABS can
be sanded, glued, and smoothed with acetone, PETG requires specialized
techniques and materials for post-processing. This limitation can restrict the
versatility and customization options available to PETG users.

For More Information on the Post- Processing of PETG, Click on the Link
Here:
https://www.matterhackers.com/articles/how-to-post-processing-petg-3d-fila
ment

PETG 3D Printing Speeds

1) Slow First Layer Printing:
For optimal adhesion and print quality, it's advisable to print the first layer of
the model at a slower speed. This allows sufficient time for the filament
material to melt and adhere securely to the print bed. Slowing down the first
layer printing speed helps prevent issues like warping and lifting, especially
for larger prints.

https://www.matterhackers.com/articles/how-to-post-processing-petg-3d-filament
https://www.matterhackers.com/articles/how-to-post-processing-petg-3d-filament


2) Considerations for Speed Adjustment:
While the recommended speed range provides a good starting point,
adjustments may be necessary based on the complexity of the model, printer
specifications, and environmental factors. Experimenting with different
speeds allows users to fine-tune their printing settings for optimal results.

3) Tips for Success:
- Start with a printing speed within the recommended range (40-60 mm/s)
and adjust as needed.
- Monitor the print quality and make adjustments accordingly.
- Pay attention to the first layer adhesion, as it sets the foundation for the
rest of the print.
- Maintain consistent printer settings and environmental conditions for
reliable printing results.

In conclusion, mastering PETG 3D printing speeds requires careful consideration
and experimentation. By adhering to the recommended speed range, adjusting
settings as necessary, and following best practices, you can achieve high-quality
prints with PETG filament and unleash your creativity in 3D printing.

Heated Printing Beds in PETG 3D Printing

When it comes to 3D printing with PETG filament, the question of whether a heated
printing bed is necessary often arises.

1) Is a Heated Printing Bed Required?
The need for a heated printing bed when working with PETG filament
depends on various factors, including the size and shape of the printed
object. While a heated bed is not obligatory for PETG, it offers several
advantages to successful printing outcomes.

2) Improving Adhesion and Reducing Warping:



A primary function of a heated printing bed is to improve adhesion between
the print surface and the PETG filament. By heating the bed to the
appropriate temperature (typically between 80-85°C), the PETG filament
adheres more securely, reducing the likelihood of warping and curling during
printing.

3) Enhancing Print Stability:
The base-to-height ratio must be considered when printing objects with PETG
filament. Objects with a small base and significant height are more prone to
instability and tipping during printing. A heated bed helps mitigate this risk
by promoting better adhesion and stability throughout printing.

Regarding PETG, prefer utilizing a first layer height of 0.28mm, as it mitigates
the common build-up problem associated with PETG. Some users advocate
for "squishing" the first layer by employing a less than 0.20mm height.
Typically, this adjustment is made to compensate for other issues such as
incorrect speed or hotend temperature.

4) Considerations for PETG Printing:
While a heated print bed is not mandatory for PETG printing, it is advisable to
achieve optimal results, particularly for larger prints or prints with complex
geometries. Also, proper bed leveling and suitable adhesion aids such as
electrical tape or glue sticks can further enhance print quality and stability.

In Conclusion,
PETG filament offers advantages such as reduced warping compared to ABS, but a
heated printing bed can further improve print adhesion and stability. While not
obligatory, a heated print bed is prudent for achieving high-quality results and
minimizing printing challenges when working with PETG filament. By understanding
the benefits of a heated printing bed and implementing best practices, users can
optimize their PETG printing experiences and unlock the full potential of this
versatile filaments



Infill Density in PETG 3D Printing

What is Infill Density?
Infill density refers to the proportion of filament material used to fill the internal
structure of a 3D-printed object. It determines the solidity and strength of the print,
balancing material usage, print time, and cost.

The Importance of Infill Density in PETG Printing:
In PETG printing, the infill density plays a critical role in determining the structural
integrity and durability of the printed object. While higher infill densities result in
stronger prints, they also increase material consumption and prolong printing times.

Why 20% Infill Density is Recommended for PETG:
A 20% infill density is commonly recommended for PETG prints, particularly for
non-functional components like prototypes and display models. This infill density
balances print strength, material usage, and print time, resulting in satisfactory
results for most applications.

Understanding the Range of Infill Density:
Infill density values range from 0% to 100%, where 0% results in a hollow model
with no internal structure, and 100% produces a solid model with no internal voids.
The choice of infill density depends on factors such as print strength, material
usage, print time, and cost considerations. A 20% infill density is often
recommended for PETG prints due to its balance of strength, material usage, and
print time.

PETG: Biodegradability, Recyclability, and Hygroscopicity

1. Biodegradability:
PETG is not biodegradable. As an oil-based thermoplastic material, PETG does not
undergo natural decomposition through organic processes. Its chemical
composition renders it resistant to breakdown by microorganisms, making it a
non-biodegradable material.



2. Recyclability:
PETG is recyclable, making it an environmentally friendly option compared to
non-recyclable plastics. PETG stands out as one of the most easily recyclable
thermoplastics. However, the availability of recycling facilities capable of processing
PETG is limited in many regions, hindering widespread recycling efforts.

For More Information on how to find a way to recycle your failed prints or
support structures, click on the link here:
https://all3dp.com/2/the-3d-printer-filament-recycler-s-guide/#:~:text=Creating%20
Recycled%20Filament,is%20melted%20and%20re%2Dshaped.

3. Hygroscopicity:
PETG exhibits hygroscopic properties, meaning it has a strong affinity for moisture
in the air. Exposure to humid environments can accelerate the deterioration of
PETG filament, leading to print quality issues such as warping, bubbling, and poor
layer adhesion.

Mitigating Hygroscopic Effects:
To prevent moisture absorption and maintain print quality, proper storage of PETG
filament is essential. Storing PETG filament in a dry environment, away from
humidity and moisture sources, helps preserve its integrity and printing
performance. Additionally, using a filament dry box or spool holder during printing
can further safeguard against moisture absorption and ensure consistent print
quality.

For More Information on Mitigating the Hygroscopic Effects of PETG, Click on
the Link Here:
https://www.sigmaunlimited.org/post/3d-printing-tip-how-to-keep-filament-safe-fro
m-moisture-damage

The Differences Between PETG, PLA, and PLA+ in 3D Printing

https://all3dp.com/2/the-3d-printer-filament-recycler-s-guide/#:~:text=Creating%20Recycled%20Filament,is%20melted%20and%20re%2Dshaped
https://all3dp.com/2/the-3d-printer-filament-recycler-s-guide/#:~:text=Creating%20Recycled%20Filament,is%20melted%20and%20re%2Dshaped
https://www.sigmaunlimited.org/post/3d-printing-tip-how-to-keep-filament-safe-from-moisture-damage
https://www.sigmaunlimited.org/post/3d-printing-tip-how-to-keep-filament-safe-from-moisture-damage


1. PETG vs. PLA:
PETG, derived from the thermoplastic material PET, undergoes modification in its
glycol content, resulting in enhanced durability and chemical resistance. While PETG
is recyclable through limited sources, it is not biodegradable. On the other hand,
PLA (Polylactic Acid) is crafted from plant-based sources like corn, making it
biodegradable (in approximately 80 years) and recyclable. PETG surpasses PLA in
toughness and exhibits superior chemical and water resistance, making it suitable
for various applications.

2. PETG vs. PLA+:
PLA+, also known as PLA Pro or Pro PLA (or PHA), represents an improved version of
PLA with undisclosed additives. While the specific additives used in PLA+ remain
undisclosed by manufacturers, TPU (Thermoplastic Polyurethane) might be
involved. Despite advancements, PETG outperforms PLA+ in terms of strength and
durability. However, PLA+ is a biodegradable option with the same limitations as
regular PLA, contributing to its appeal as a more environmentally friendly filament
choice.

A Short Recap of Key Differences:
- PETG offers enhanced toughness and chemical resistance compared to PLA.

- PLA is biodegradable over extended periods and derived from plant-based
sources, making it slightly eco-friendly.

- PLA+ represents an improved version of PLA with undisclosed additives, possibly
including TPU.

- PETG is recyclable through limited sources, while PLA+ offers biodegradability as
an environmental advantage.

Considerations for Usage:



- PETG is ideal for applications requiring durability and chemical resistance, such as
functional prototypes and mechanical parts.

- PLA is suitable for environmentally conscious projects and applications where
biodegradability is preferred.

- PLA+ offers improved performance over standard PLA and may be used for
projects requiring enhanced mechanical properties without sacrificing
biodegradability.


