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e Technological breakthrough in thermal
measurements : direct heat flux measurements.

e Specialized in process monitoring and
engineering solutions for process control

e Distributed by Hy-Line Sensor Tec in Germany.
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/ﬂ Heat flux measurements

* Heat flux is the thermal power exchanged between
2 media at different temperatures measured in W/m?

* In most cases, this information is more sensitive than the
temperature itself. This allows measurements without
direct contact with the reactive material.

— Tfx-144 for metallic tool applications ﬁ&

— Tfx-161 for composite tools and thin walls ﬂ

— Tfx-Aeroflux for applications with convection
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Main interests

* Real-time cure monitoring made possible

without the disadvantages of direct contact
Sensors

 Ensure quality and repeatability controls in
subcontracting businesses

 Introducing real-time process control
(intelligent feedback signals)
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/4 Applications examples

e RTM
— Typical measurements
— Applications

e Autoclave & prepreg
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Typical measurement
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/ﬂ RTM — Application - 1
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Different possibilities :

’; Flow front
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BT, : Reaction peak

~ End of cure
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Real-time
relative
conversion
monitoring

Heat Flux (kW/m?)

RTM — Application - 2
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/¥ Autoclave — prepreg cure

TECHNO O F

Cure cycle

180

160

*xJ

140

120

100

-150!

@]
o
Temperature (°C)

-200] Cure cycle 160
Thermocouple optimization
-250] 140
Tfx-Aeroflux
Sensor - | | | | | | |
3000 10 20 30 40 50 60 70 8%0

time (min)

Thermoflux Technologies SA - Aerospace Testing Expo 2005 92/10



M=

/E Conclusion

Thermoflux Technologies provides :

e Real-time cure monitoring without direct contact
e Traceability without traces on the parts

o Fast optimization of cure cycles

« Efficient real-time control of processes

* For: —Applied studies

—Productivity increase
—Quality management

Thermoflux Technologies SA — Groupe MAPE Engineering and Innovation.
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