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WHAT IS COALINE?

It is a European Project that aims to pultrude composite

profiles with in-line coating and Microwave curing.

Project number: 609149

FP7-Cooperation

Call identifier: FP7-2013-NMP-ICT-FOF (RTD)

Funding: almost 5 mill ú

Starting date: 01/09/2013

Duration: 42 months (3,5 years)



WHAT IS COALINE?

COALINE will develop an in-line clean one-stage

process, free of VOCs and small particles emissions, to

produce properly coated composite pultruded

profiles by means of the development and integration of:

ü Advanced die design

ü Sensing technology

ü Microwave curing

COALINE profiles will be joined to other materials by

means of a primer type coating, incorporated also in-

line, with debonding on demand properties.
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MANUFACTURING PROCESS 

TRADITION VS. INNOVATION

Traditionally pultruded profiles has to be treated with

sanding and coating spraying but COALINE innovative

process reduces the number of the processing steps by

forming and coating in-line.

ü No added treatment is needed

ü Cost is reduced up to 35%

ü Significant output increase

ü Quality improvement



COALINE MAIN INNOVATIONS

ü New multi-stage die design with resin and coating

polymerization separated into a multi-cavity structure.

ü A microwave heating system inside the die that will

reduce the polymerization time and the energy

employed to produce the composites. The MW

system developed will be valid independently of the

type of fibers employed to produce the composites

(glass or carbon).

ü New range of modified resins and gel-coats with

MW susceptors to improve radiation absorption and

achieve a fast curing process



ü An innovative control system to foster the adhesion of

the coating to the composite by means of a controlled

curing degree in each stage of the process.

ü Improvement of the labor conditions, reducing the

Volatile Organic Compounds (VOCs) emissions by

directly injecting the resin and the coating inside the

die and avoiding post-manufacturing treatments of the

profile surface.

ü The development of innovative fast curing primers to

permit the employment of debonding on demand

adhesives to foster the adhesion between the composite

and other metallic part, the recycling and maintenance of

the pultruded structures.

COALINE MAIN INNOVATIONS
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SENSING

TECHNOLOGY

A process monitoring system for pultrusion has been

developed through this project to achieve a

continuous monitored process measure.

ü Rigid or rolling sensors into or out of the die

ü Flexible sensors in the part for development

purposes



Correlation of resistance and Tg

New signal processing algorithms will has been

developed to correlate the temperature and the electrical

resistivity of the materials to the degree of cure and/or Tg.

SENSING TECHNOLOGY



New sensing elements have been developed for:

ü the enhancement of the contact quality between the sensors 
and the running profile (in the die or after it).

ü the monitoring of the coating transformation while curing. 

SENSING TECHNOLOGY



It will read and show in real time:

ü Power applied for each magnetron, reflection

ü Temperature on each stage of the die

ü Pulling force, pulling speed

ü Curing degree

ü Output of the modelling in regards to the curing

degree and profile temperature at different

positions inside the die

Challenges achieved into COALINE project:

V Manufacturing curved sensors

V Obtain good contact with the curved profile

V Ensure durability

SENSING TECHNOLOGY
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ü Electromagnetic radiation ranging from 300MHz to

300GHz

ü Used for radar, communication technologies, plasma

generation and heating of materials

ü Industrial use: microwave of a frequency of 2.45GHz

Ą transmission through free space

ü MW: resin volumetric heating and overcoming the

polymer poor thermal conductivity

ü Resin crosslinking begins with microwave absorption

ü Homogeneous temperature and crosslinking in the

whole thickness

ü MW curing: filling and curing processes separation

MICROWAVE TECHNOLOGY
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üVolumetric heating

üFast and controllable

üEnergy is directed to produc

üEnvironmentally friendly

üSurface Heating

üLimited by heat transfer

modes

üHeats surrounding areas

MW HEATING VS. CONVENTIONAL HEATING

MICROWAVE TECHNOLOGY



The dielectric properties of the materials are the basis

for microwave assisted heating

Comparative results of dielectric

loss
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Á The epoxy resin EP-A shows the highest

dielectric loss and do not need susceptors to

improve MW absorption.

Á For polyester and vinylister resin is necessary

to use susceptors to help the MW absorption

MICROWAVE TECHNOLOGY



BOUNDING AND DEBONDING TECHNOLOGY

The Epoxy adhesive developed it has a really fast gel

time (10 minutes) and it is fully cured in 24hours at room

temperature.

Last results highlight the potential of the primer

(composed by a bio-based solvent) as a substitute of

abrasion and degreasing steps usually necesary for

bonding pultruded composites.



END USERS

ACCIONAANDÀLKEarethe endusersof the project;
ü ACCIONAfor construction
ü ÀLKEfor the automotive industry.



COALINE PARTNERS


