
pressure advance line test

pressure advance line test is an essential procedure for optimizing 3D printer extrusion settings, particularly in
printers that utilize pressure advance or linear advance algorithms. This test ensures that filament flow
corresponds accurately to the printer's movement, minimizing common issues such as stringing, blobs, and under-
extrusion at corners and line starts. By conducting a pressure advance line test, users can fine-tune their
printer's firmware parameters to achieve better print quality and dimensional accuracy. This article will
explore the significance of the pressure advance line test, detailed steps for performing the test, interpreting its
results, and adjusting printer settings accordingly. Additionally, it will cover common troubleshooting tips
and best practices for maintaining optimal extrusion performance. This comprehensive guide serves as an
authoritative resource for both novice and experienced 3D printing enthusiasts seeking to enhance print
reliability and surface finish through precise extrusion control.
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Understanding Pressure Advance in 3D Printing

Pressure advance is a firmware feature used in many modern 3D printers to compensate for the lag between
extruder motor movements and actual filament extrusion. This phenomenon occurs due to the compressibility of
molten filament inside the hotend and the elasticity of the filament path. Pressure advance algorithms
dynamically adjust extrusion rates to maintain consistent pressure, preventing defects such as oozing or
insufficient extrusion during acceleration and deceleration phases. Understanding how pressure advance
functions is critical to performing an effective pressure advance line test and achieving superior print quality.

What is Pressure Advance?

Pressure advance is a control strategy that anticipates changes in printhead speed and adjusts filament
extrusion accordingly. When the printhead speeds up, the pressure inside the nozzle must increase swiftly to
maintain flow; when it slows down, pressure should decrease to prevent over-extrusion. Without pressure
advance, prints often exhibit imperfections such as rounded corners or blobs at start and stop points.
Implementing pressure advance helps create sharp, clean edges and consistent line widths by synchronizing
extrusion pressure with motion dynamics.

How Pressure Advance Improves Print Quality

Pressure advance enhances print quality by addressing the delay between extruder commands and filament flow.
It reduces issues like:



Stringing and oozing during travel moves

Blobs or over-extrusion at corners

Under-extrusion at the start of lines

Inconsistent line widths resulting in poor dimensional accuracy

By fine-tuning the pressure advance value, users can achieve smoother surfaces, sharper details, and more
reliable extrusion patterns.

Preparing for the Pressure Advance Line Test

Before conducting a pressure advance line test, proper preparation is vital to obtain accurate and meaningful
results. This preparation includes setting up the printer, selecting appropriate filament, and configuring slicing
parameters to isolate extrusion behavior during the test.

Printer and Filament Setup

Using a stable and well-calibrated printer is crucial for reliable pressure advance testing. Ensure that the
extruder is properly calibrated for steps per millimeter and that the hotend temperature is stable at the
filament’s recommended printing temperature. Choose a filament known for consistent extrusion characteristics,
such as standard PLA or PETG, to minimize variability during the test.

Slicing Configuration for Testing

Configure the slicing software to generate a simple test model designed explicitly for pressure advance
calibration. Typically, this involves printing single extrusion lines or simple geometric shapes with distinct
acceleration and deceleration phases. Disable features that could interfere with extrusion consistency, such
as retraction or coasting, to isolate the effects of pressure advance.

Step-by-Step Guide to Conducting the Test

The pressure advance line test procedure consists of printing specific patterns while adjusting firmware
parameters. This systematic approach allows users to observe the impact of pressure advance settings on
extrusion quality directly.

Printing the Test Pattern

Start by printing a test pattern consisting of straight lines with sharp corners, often referred to as a
pressure advance calibration line. The pattern should include acceleration and deceleration segments to
highlight pressure changes. During printing, observe the transitions between line segments closely, as these areas
reveal the effectiveness of the current pressure advance setting.

Incremental Adjustment of Pressure Advance Values

After printing the initial pattern with a default or zero pressure advance value, incrementally increase the
parameter in small steps (e.g., 0.01 to 0.05). Print the test pattern after each adjustment and compare the



results. This iterative process helps identify the pressure advance value that produces the cleanest lines and
sharpest corners without overcompensation.

Analyzing Test Results and Interpreting Data

Proper interpretation of the pressure advance line test results is essential for determining the optimal
extrusion compensation. Visual inspection combined with measured observations ensures precise calibration.

Visual Indicators of Correct Pressure Advance

The ideal pressure advance setting will minimize or eliminate common extrusion artifacts such as:

Blobs or over-extrusion at corners and line starts

Gaps or under-extrusion at the beginning of lines

Uneven line thickness throughout the print

Stringing or oozing during travel moves

A well-tuned pressure advance line test print should exhibit consistent line widths with crisp transitions at
corners, indicating synchronized pressure and motion.

Using Measurement Tools to Quantify Results

For a more quantitative approach, use calipers or a microscope to measure line widths and compare them
across different pressure advance values. Documenting these measurements helps confirm visual assessments and
supports reproducibility in calibration.

Adjusting Printer Settings Based on Test Outcomes

Once the optimal pressure advance value is identified through the line test, this setting should be applied to the
printer firmware or slicer configuration to improve everyday print quality. Properly integrating these
adjustments is critical to maintaining consistent extrusion performance.

Implementing Pressure Advance in Firmware

Most 3D printers that support pressure advance allow users to set this parameter via firmware
configuration. For example, in Klipper firmware, the “pressure_advance” parameter can be adjusted to the
calibrated value. In Marlin firmware, the equivalent feature is known as “linear advance.” Applying the correct
value ensures the printer compensates dynamically during actual prints.

Verifying Improvements with Test Prints

After updating the pressure advance setting, run validation prints of more complex models to confirm that
improvements observed in the line test translate to real-world printing. Consistency in extrusion and surface
finish across various geometries indicates successful calibration.



Common Issues and Troubleshooting

While conducting a pressure advance line test, several common challenges may arise. Understanding these issues
and their solutions helps maintain calibration accuracy and print quality.

Inconsistent Extrusion Despite Calibration

If extrusion inconsistencies persist after adjusting pressure advance, consider other factors such as filament
quality, extruder mechanics, or temperature fluctuations. Inconsistent filament diameter or worn extruder
gears can affect extrusion precision independently of pressure advance settings.

Overcompensation and Oscillations

Excessive pressure advance values can cause oscillations in extrusion, leading to artifacts like gaps or a
wavy line pattern. Reducing the value incrementally and re-testing can resolve these issues.

Firmware and Hardware Limitations

Not all printers support pressure advance or linear advance features. Confirm firmware compatibility and
ensure hardware components, such as stepper drivers and extruders, are functioning correctly to leverage
pressure advance benefits effectively.

Best Practices for Maintaining Optimal Extrusion

Regularly performing pressure advance line tests and adhering to maintenance routines helps sustain high-
quality extrusion and printing performance over time.

Routine Calibration Checks

Periodic recalibration of pressure advance is recommended, especially after changing filament types, nozzle sizes,
or hardware components. This practice ensures extrusion remains optimized under varying conditions.

Consistent Filament Handling

Store filament properly to avoid moisture absorption and degradation, which can negatively impact extrusion
behavior and pressure advance effectiveness.

Firmware Updates and Feature Utilization

Stay current with firmware updates that may enhance pressure advance algorithms or introduce new extrusion
control features. Leveraging these advancements contributes to continuous improvement in print quality.

Frequently Asked Questions



What is a pressure advance line test in 3D printing?

A pressure advance line test is a calibration print used in 3D printing to fine-tune the pressure advance setting,
which controls the extrusion pressure to reduce artifacts like blobs and gaps during printing.

Why is performing a pressure advance line test important?

Performing a pressure advance line test helps optimize extrusion timing, improving print quality by minimizing
issues such as over-extrusion at corners and under-extrusion during fast moves, resulting in cleaner and more
accurate prints.

How do you interpret the results of a pressure advance line test?

By examining the printed lines, you look for consistent line width without blobs or gaps; the optimal pressure
advance value produces smooth transitions, sharp corners, and uniform extrusion, indicating correct pressure
compensation settings.

What factors can affect the outcome of a pressure advance line test?

Factors include filament type, printing speed, nozzle diameter, temperature, and the mechanical condition of the
printer; these influence extrusion behavior and thus affect the pressure advance calibration.

Can pressure advance settings differ between filaments or printers?

Yes, pressure advance settings often vary depending on filament characteristics like flexibility and viscosity,
as well as printer hardware differences, so it's recommended to perform a pressure advance line test for each
filament type and printer setup.

Additional Resources
1. Understanding Pressure Advance in 3D Printing: Theory and Practice
This book delves into the fundamental concepts of pressure advance, a critical parameter in 3D printer firmware
tuning. It explains how pressure advance affects extrusion dynamics and print quality, providing detailed guides
for performing pressure advance line tests. With practical examples and troubleshooting tips, readers can
optimize their printers for smoother and more accurate prints.

2. The Art of Pressure Advance Calibration: Enhancing 3D Print Precision
Focusing on the calibration process, this title provides step-by-step instructions for conducting pressure
advance line tests on various 3D printer models. It covers firmware settings, test pattern design, and data
interpretation to help users fine-tune their extrusion systems. The book also explores the impact of pressure
advance on different filament types and printing speeds.

3. 3D Printer Firmware Tuning: Mastering Pressure Advance and Beyond
This comprehensive guide addresses advanced firmware tuning techniques, including pressure advance line testing,
linear advance, and extruder pressure control. It offers in-depth explanations of the algorithms used in popular
firmware like Marlin and Klipper. Readers will find practical advice on diagnosing extrusion issues and improving
print quality through precise pressure advance adjustments.

4. Pressure Advance Line Test: A Practical Guide for Makers and Engineers
Designed for both hobbyists and professionals, this book simplifies the pressure advance line test procedure with
clear illustrations and real-world examples. It emphasizes the importance of pressure advance in maintaining
consistent filament flow and reducing artifacts such as blobs and stringing. A dedicated chapter compares
different methods to measure and set pressure advance effectively.

5. Optimizing Extrusion with Pressure Advance: Techniques and Tools



This title focuses on the tools and techniques necessary to optimize extrusion using pressure advance settings.
It covers software utilities, test patterns, and data analysis methods to perform accurate pressure advance
line tests. The book also discusses how extrusion mechanics and hardware choices influence the ideal pressure
advance value.

6. Pressure Advance and Extrusion Dynamics in FDM 3D Printing
Exploring the physics behind extrusion, this book explains how pressure advance compensates for delays in
filament flow due to nozzle pressure changes. It presents mathematical models and experimental data from
pressure advance line tests to illustrate extrusion behavior. Readers will gain a deeper understanding of how
to apply pressure advance for improved print quality and reliability.

7. Calibration Techniques for High-Quality 3D Prints: Pressure Advance and More
This book offers a broader view of calibration strategies, with a strong focus on pressure advance line
testing as a key step. It includes practical advice on integrating pressure advance settings with other
calibration parameters such as retraction, flow rate, and temperature. Case studies demonstrate how proper
calibration reduces defects and enhances dimensional accuracy.

8. Firmware Configuration and Pressure Advance Line Testing for RepRap Printers
Targeted at RepRap and DIY 3D printer users, this guide provides detailed instructions for configuring pressure
advance in firmware and performing line tests. It explains how to interpret test results and adjust firmware
parameters to suit different extruder designs. The book also highlights common pitfalls and solutions
encountered during pressure advance calibration.

9. Advanced 3D Printing Calibration: Pressure Advance and Extrusion Optimization
This advanced manual covers the nuances of extrusion optimization through pressure advance calibration. It
presents a range of pressure advance line test methodologies and discusses their applicability to various
printing scenarios. With expert insights, readers can achieve superior surface finishes and dimensional fidelity by
mastering pressure advance settings.
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