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Applications
What can fluorescence imaging be used for? 

Cleanliness - Detection of contaminations on surfaces
Most organic contaminations + fluorescent inorganic contaminations (e.g. oxides)
 Residues of lubricants on parts before coating (galvanization, graphite coating, painting)
 Residues of release agents on parts before bonding or welding
 Limit of detection typ. 1 - 10 mg / m² (nanometer thickness) level

Coatings - Distribution & thickness of functional coatings on surfaces
Most organic coatings + fluorescent inorganic coatings
 Blank or strip metal lubrication in stamping, release agents in casting
 Corrosion protection and passivation
 Plasma applied coatings

Further Applications
 Inspection of glass (coatings)
 Detection of cracks
 Medical applications (e.g. stents)
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Fluorescence
General properties

What is fluorescence?
 Emission of light subsequent to irradiation with (UV) light
 Most organic substances, e.g. lubricants, corrosion preservatives or release agents, 

exhibit fluorescence
 Bare metal does not fluoresce at all!

Intrinsic properties
 High contrast for detection of organics
 Signal intensity is proportional to layer thickness 

Advantages of fluorescence based methods?
 High sensitivity / low limit of detection 
 Very fast detection possible
 All-optical / contactless / nondestructive
 Quantifyable / digitizable / scalable

[1]

[1] Lee Rentz   [2] University of Jena [2]
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Avg. Result (global method) 

Stastical Result (pointlike method)

Actual Result (imaging method)

Fluorescence Imaging
The benefit of imaging cleanliness inspection

Example
Housing components with 
groove / flange for appli-
cation of sealant or glue

Groove (critical area)
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Imaging Fluorescence
The solution by Fraunhofer IPM

Laser-induced Fluorescence + Laser ScanningFluorescence + Conventional Imaging
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Fluorescence Camera
The »F-Camera«

 Ideal for small to medium sized parts
 High resolution (~20 µm)
 Combination of several imaging techniqes possible

Bright field image Fluorescence image

Wire stripping quality on hairpins for electric engines
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Imaging Fluorescence
The solution by Fraunhofer IPM

Laser-induced Fluorescence + Laser ScanningFluorescence + Conventional Imaging
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Fluorescence Laser Scanner
The »F-Scanner«

 Ideal for medium to large sized parts
 Highspeed for measurement in motion
 Ultimate contrast and sensitivity

Residues of release agent on die-casted part
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F-Scanner
Comparison to „State-of-the-art“ 

 Application: Laser cleaning of flange area
 Comparison to test ink
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F-Scanner
Comparison to „State-of-the-art“ 

 Application: Local cleaning of flange area
 Comparison to SITA Cleanospector

F-Scanner measurement CleanoSpector grid measurement
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F-Scanner 1D
For integration into production equipment
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Real-Life Applications
EV Manufacturing

Graphics from https://www.jendamark.co.za/electric-vehicle-power-assembly-systems/

Transmission

Engine

Power electronics

Battery

Battery

Transmission

 Cleanliness of housing before sealing

Engine

 Wire stripping quality of hairpins before 

welding

 Cleanliness of mechanical components 

before gluing

Power Electronics

 Cleanliness of weld pads before DCB

Battery

 Cleanliness of cells after filling

 Cleanliness of packaging and case 

before sealing
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Reference customers:

 + 25 sites worldwide
 + 40 units
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—
Dr. Alexander Blättermann
Group Leader Optical Surface Analytics
Department Production Control
Tel. +49 761 8857-249
alexander.blaettermann@ipm.fraunhofer.de
www.ipm.fraunhofer.de | LinkedIn | Twitter | YouTube
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