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>50
Deposition tools integrated 

in industry and academia

10
Open & Completed Public 

research projects

>300 
Miles of tape material 
processed in a year

5
Machines in our
application center

AFPT: The Company…
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... offers automated solutions for the 
(mass) production of thermoplastic

composite structures using laser-assisted
deposition technology since 2003 .
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The Laser-Assisted Tape Winding / Placement 
(LATW/LATP) Process

• A placement head positions the pre-impregnated tapes,
on the required mold or mandrel

• The thermoplastic pre-impregnated tape material is
heated by a laser to the processing temperature

• A fast control system maintains the desired parameters 
such as process temperature, consolidation pressure and 
tape tension.

• The LATW process results in a composite component
which is ready to use (in-situ consolidation)

• All process parameters are logged to be used for quality
assurance.
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The Heat Source - Laser
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Advantages
• Laser response time is in the range of 

milliseconds (1 ms -2 ms) 
• Homogeneous intensity distribution 

over the laser spot
• Non-contact temperature 

measurement of the heated prepreg
• Low operating costs

Disadvantages
• Safety-enclosure required

Power Supply (14kW)

Source: Laserline
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Our Business
Production Systems 

Supply and Integration of 
Automated, Industrial Equipment

Application Center

Process Development, Process 
Simulation and Serial Production 
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Different Deposition Tools for Different 
Applications
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Single-Tape 
Deposition Vessel Winding Multi Tape 

Deposition Special Applications
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Examples of Integrated Systems
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R&D Systems

Industrial 
Systems
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Automation of Production 
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LATW Process

Component Production Potential
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3D-Printed
(Internally)

Bent
Machined

Cut3D-Printed
(Externally)

Over-Molded

Source: TUM

Source: Mitsui

Mandrel
Plastic Liner
Plastic Sheet
Metal Sheet
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Automated Production for High Value CFR 
Thermoplastic Products

Tape Winding with Sensing Tape

Cutting & Extraction

In-Process Overmoulding

Secondary Overmoulding & Bending

Machining and Circuit Printing

LATW Machine Secondary Steps
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Automated Production Process
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Optimising 
Automated 
Production

Winding Axis 1 Winding Axis 2

Heating 

Winding
Heating 

Tempering
Winding

Cooling

Cutting & Extraction Tempering

Heating Cooling

Winding
Cutting & Extraction

Heating 

Tempering
Winding

Cooling

Cutting & Extraction Tempering

Heating Cooling

Winding Cutting & Extraction

• Goal: Reduce down time of primary 
value-add (Winding Head)

• Based part design and requirements
• Number of layers
• Number of cuts
• Crystallinity

• Extra automation steps that don‘t 
impact primary machine

• Code Etching 
• Transport
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Automated 
Feedback for 
Operator
• Direct feedback of process 

quality during the production 

• Can be set-up to rank or count 
defects 

• Time and material saved with 
on-line quality monitoring

• Negetive trends stopped before 
influencing multiple components 
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• Pre-impregnated tapes, consisting of 
unidirectional fibers which are 
responsible for high strength and 
stiffness of the composite material

• Controlled heating process generates 
constant high-quality laminates

• Process keep the properties of the 
prepreg material

• Void content is determined by the 
tape material

• Process do not generate voids in the 
laminate

100µm

Perpendicular Cross Section

500µm

500µm

Longitudinal Grinding
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Material Quality Influences on the Process

Good Batch Questionable batch
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Winding Process

Waste Length
(Turning Zone)

Winding Process

Waste Length
(Turning Zone)

Comparable Parts, Same Material, Different Material Batch



Speed & Temperature

Optimising Speed To Get The Most Out Of The Machine

• Thermoplastic processing can reach 
speeds of at least 90 m/min in hoop 
winding 

• Limiting factor robot kinematic 
(dynamics)

• Each tape has it’s own ‘sweet spot’
• Combination of speed and 

temperature can create optimal 
balance of cycle time and quality
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The Alformet Way
A business model taking general CFR TP 
availability to the next level
• Categorization of Component Classes

• Standardization of Process Flows
• Plug-and-play ERP

• Automation of Process Flows 
• Lean Business Model based on QRM 

Principles
• Interface Customer Wish to Machine

• Automation of Equipment 

• Tight Supplier Relations
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First Simplication of CFR TP Ordering
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Source: alformet.com



Organization of Product Types

Hierarchy Based On Process Online Shop (Beta)
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Laser Assisted Tape 
Winding (LATW)

Wound 
Structures

Wound 
Reinforced 
Structures

Vessel 
Structures

Laser Assisted Tape 
Placement (LATP)

Flat 
Structures

Flat 
Reinforced 
Structures

Curved 
Structures

Curved 
Reinforced 
Structure



Thank you for your attention!

Questions?
Please contact us:
AFPT GmbH
Trinkbornstraße 10
56281 Dörth, Germany

lucas.ciccarelli@afpt.de / sales@afpt.de
+49 6747 95 01 85 32
https://www.afpt.de
https://www.linkedin.com/company/afpt-gmbh/

mailto:Lucas.ciccarelli@afpt.de
mailto:sales@afpt.de
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