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Technical Requirements for Automation
of Tail Fiber Processing

Overview
Automation eliminates the variability associated with manual labor, ensuring that
each layer is positioned with utmost accuracy.

Key Takeaways
Automating tail fiber processing requires precise material handling, controlled
slitting, defect monitoring, and integration with downstream fiber placement or web
systems.

Material Preparation and Slitting

Automated fiber placement (AFP) and tape laying rely on narrow, slit tapes or “tows”
that must meet strict dimensional tolerances to ensure quality and throughput. Key
requirements include: Blade selection and maintenance: Carbide blades with
appropriate coatings improve durability and reduce buildup when processing tough
fibers. Slit width and spacing control: Accurate measurement of tape width and edge
spacing ensures consistent layer placement and prevents defects.

Rewinding parameters: Outer diameter of takeup cores, traverse length, and taper
angles must be controlled to maintain uniform tension and prevent material
deformation. Environmental control: Thermoplastics may require light heating or
LDPE wrapping, while thermosets need moisture-resistant bags with desiccants to
preserve material integrity.
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Process Parameters and Equipment

Automation requires precise control of AFP or tail handling equipment: Heating and
compaction: Prepreg tapes are heated using hot nitrogen or lasers and consolidated
with compaction rollers to ensure adhesion and laminate quality. Layup speed and
tension: Optimized speed, compaction force, and tension reduce defects such as out-
of-plane wrinkles. Tail threading and web handling: Vacuum conveyor systems, air
blow nozzles, and grooved rolls guide the tail accurately through the process,
minimizing downtime and ensuring smooth operation.

Splice and defect tracking: Dual verification of material length and intentional defect
spools improve accuracy and allow real-time monitoring.

Quality Assurance and Monitoring

Defect detection: Visual inspection, encoder-based length verification, and digital
break recording help identify and prevent defects early. Process window validation:
Each material and geometry combination requires trials to determine optimal
heating, pressure, and hold times. Data integration: Web monitoring systems and
digital feedback loops provide actionable insights for troubleshooting and continuous
improvement.

Design and Integration Considerations

Tape width selection: Narrow tows (0. 125–0. 250 inch) are preferred for complex
geometries, while wider tapes (0.

500 inch) improve throughput when feasible. Equipment customization: Fiber
placement heads and tail threading systems should be tailored to project-specific
bandwidth and geometry requirements. Automation benefits: Reduces human error,
scrap, and floor space while improving repeatability, structural performance, and
overall productivity.

Summary

Efficient automation of tail fiber processing combines precision slitting, controlled
material handling, optimized AFP parameters, and robust quality assurance.
Environmental controls, real-time monitoring, and equipment customization are
essential to maintain material integrity, minimize defects, and maximize throughput
in high-performance composite or fiber-based manufacturing systems.
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Article Content

A short review on recent advances in automated fiber placement and ...

Automation eliminates the variability associated with manual labor, ensuring that
each layer is positioned with utmost accuracy. It is especially crucial for applications
where high degrees of

QUALIFICATION METHOD FOR AUTOMATED FIBRE PLACEMENT

Abstract: Automated Fibre Placement (AFP) is an advanced process for the
manufacturing of high-performance composite structures and is established in the
aerospace industry.

Process and Design Considerations for Automated Fiber Placement

Automated Tape Laying and Automated Fiber Placement eliminate human error and
improve accuracy and repeatability while maximizing structural strength-to-weight
ratios in complex shapes. It reduces

Automated fiber placement: A review of history, current technologies ...

Automated fiber placement (AFP) is a composite manufacturing technique used to
fabricate complex advanced air vehicle structures that are lightweight with superior
qualities. The

Automated Fiber Placement

The accuracy and repeatability of the automated process ensures consistent quality
and reduced material waste. At Broetje-Automation we are able to provide multiple
production scenarios

Fiber Placement | Trelleborg''s Advanced Composites

Automated Fiber Placement (AFP) is traditionally used on complex surfaces and
smaller structures. We utilize narrow, slit tapes, or “tows,” to make up a given total
prepreg band width. In both thermoset

White paper: Total Tail Control

Combining our latest tail threading technology with digital break recording and web
monitoring systems provides valuable information about the tail threading process. It
offers a useful tool for

The Insane Engineering Behind Automated Fiber Placement

Whether you''re an industry professional, an engineering student, or simply curious
about cutting-edge technology, this exploration of AFP will provide you with a
comprehensive understanding of a
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Automated fibre placement (AFP)

Utilizing advanced automation technology, AFP ensures tightly controlled processing
conditions, allowing for the fabrication of high-quality laminates. Compared to
conventional material deposition

White paper: Total Tail Control

Executive Summary When you have total tail control throughout the machine it
clearly enhances production line efficiency. Valmet offers a full range of advanced tail
threading solutions for all

Fiber Processing Solutions | JR Automation

Automated fiber processing refers to the use of advanced technologies such as
robotics, sensors, and software to enhance the production of fiber, film, web or
composites. JR Automation empowers fiber

Automated fiber placement: A review of history, current technologies ...

Carbon fiber materials became available for commercial use in 1966 stemming from
research done by Watt et al. at the Royal Aircraft Establishment. Soon after its
appearance, it

A short review on recent advances in automated fiber placement and ...

In this short review, recent developments in both automated fiber alignment
technologies are presented and discussed, including the main advantages and
materials used. Regarding the ATL

Continuous Improvement in Composite Manufacturing: A Review of ...

Continuous improvement and refinement on the application level of composites is
essential for advancing the capabilities and reliability of various industries.
Automated Fibre

Fiber and Textile Automation

Enhance your fiber and textile manufacturing processes with textile automation. We
offer a range of solutions specifically for textile manufacturing.

Automated Composite Manufacturing

Automated composite manufacturing is defined as the use of machines, such as
automated tape layup (ATL) or automated fiber placement (AFP), to enhance the
efficiency, repeatability, and precision of

Automated Fiber Placement Process: Design Cycle ...
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Automated fiber placement (AFP) is a process used to manufacture composite
materials in which continuous fibers are placed onto a substrate using a specialized
machine.

Fiber Machinery and Equipment

Both of these qualities negatively influence the production process and the resultant
quality of the yarns made from it. One of the common ways to

Contact Us

Continue your research online:

Website: https://alfa-pro.co.za
Technical inquiry: https://alfa-pro.co.za/contact.html

This document is for preliminary research. Verify specifications against current
standards, product documentation and project requirements.
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