MONTAN

UNIVERSITAT

WWW.UNILEOBEN.AC.AT

Use of NIR in processing of composites
4a Technologietag 2019

Moritz Salzmann, M.Sc.*
Prof. Ralf Schledjewski*

*Lehrstuhl fur Verarbeitung von Verbundwerkstoffen

26.02.2019




r

Content

» Process-Monitoring

» Near-Infrared-Spetroscopy (NIR)
» Application in Process

» Potential Applications

KUNSTSTOFF
TECHNIK
LEOBEN
VERARBEITUNG VON
VERBUNDWERKSTOFFEN




Process monitoring

Increasing Automation requires efficient monitoring methods
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' Near-Infrared-Spectroscopy '

Spectroscopy: Study of interaction between matter and

electromagnetic radiation
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' Near-Infrared-Spectroscopy '
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' Near-Infrared-Spectroscopy '

Advantages of NIR Disadvantages of NIR

+ Fast

+ Sensitive

+ Non-Destructive

+ NO S

+ Provides chemical,
physical and structural

Information
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In-Line Measurement
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Halogen Light Source
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‘ NIR-Probe enables to measure

»

directly in harsh environment
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Process monitoring by NIR ‘

Measurement
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» Use of empirical relationships
between NIR-Spectra and
reference method
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' Monitoring the manufacturing process ‘
of fibre reinforced polymer (FRP) by NIR

Components  Manufacturing Process Composite

| Textie -

» Humidity content
In natural fibres
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' Calibration model ‘

Drying natural fibre textile

Calibration : Increasing moisture content
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» Linear dependency at the
» Increasing Baseline beginning,

» Increasing Water-peak » moisture content tents to 8,2 wt%
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' In-Situ-Drying in RTM ‘

Drying natural fibre textile

Drying in RTM-mould: Decreasing moisture content

"H,O
(1935 nm)
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Much more Absorption
» Data more scattered
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Moisture content at
beginning and end are
known, rest calculated
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' Monitoring the manufacturing process ‘
of fibre reinforced polymer (FRP) by NIR

Components  Manufacturing Process Composite

_ Textile -
_ Resin -

» Humidity content
In natural fibres

» Mixing ratio
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Mixing Ratio '
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' Monitoring the manufacturing process ‘
of fibre reinforced polymer (FRP) by NIR

Components  Manufacturing process Composite

» Humidity content
In natural fibres

» Curing process

» Mixing ratio
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' Monitoring the manufacturing process ‘
of fibre reinforced polymer (FRP) by NIR

Components  Manufacturing process Composite

» Humidity content
In natural fibres

» Curing process » Fibre volume

» Mixing ratio
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Fibre Volume ‘

Glass fibre reinforced composite with fibre washout

Composite

Flow direction
Increasing Fibre content

Resin

Sprue
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Fibre Volume ‘

Increasing Fibre volume:

» Decreasing Absorption

» Decreasing Peak
Intensity

Absorption [-]

Local resolution would allow fast
Product control
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' Summary

NIR for monitoring the manufacturing process FRP:

» Fast

» Sensitive

» Provides chemical, physical
and structural information

» Humidity content in
natural fibres

» Curing process » Fibre volume
» Mixing ratio
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