Inline particle det

Imaging detection and classificatio

particulate contamination

Technical cleanliness is a decisive criterion for the service life of highly stressed
components. Contamination with metal particles proves particularly critical. The
inline particle detector by Fraunhofer IPM identifies and classifies particulate
contamination in the production line by combining different imaging techniques.

The system thus enables quantitative cleanliness control.

One single particle can lead to the failure of an entire com-
ponent assembly. Today, the standard analysis according to
VDA 19, a standard for the cleanliness of products defined by
the German Association of the Automotive Industry, is carried
out on a random sample basis. However, the question of whet-
her a component is clean enough for the next production step
cannot be answered satisfactorily in the line.

Quantitative 100 percent control in the production line

The Fraunhofer IPM inline particle detector enables 100 percent
purity control directly in the line. The system detects particulate
impurities on the component non-contacting and evaluates
them. Complex extraction procedures are no longer necessa-
ry and the results are available in real time. If the quantity of
impurities exceeds a defined threshold value, the component is
sorted out or cleaned again and reintroduced into the produc
tion process.

The inline particle detector provides both images and quantitati-
ve measurements of the shape, position or amount of contami-

nants. In this way, spatially resolved evaluation helps to optimize
production processes. The results can also be stored in the

customer’s own QM system to document quality characteristics.
This enables the documentation of surface cleanliness along the
entire process chain — along with all suppliers.

Tailor-made system concepts

The optics and illumination of the inline particle detector are
housed in a miniaturized measuring head that can be traversed
over the component by a robot arm. The measuring head can
be adapted to the respective component geometry so that even
components with complex 3D geometries can be inspected. The
system reliably classifies particles according to type and size. The
data collected in this way can be used in a user-friendly manner
via the software interfaces provided, e.g. for controlling the
production process or for displaying and storing the results in
existing quality documentation systems.

In addition to the determination of particle size, classification by
particle type is essential for genuine quality assurance. For this
purpose, different imaging methods are combined in one system.
As with the VDA 19 standard analysis, the particle detector
makes use of the fact that, under sophisticated illumination,
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metallic particles show gloss, while non-metallic particles scatter

light diffusely. Using image processing, critical metal particles can
thus be distinguished from non-critical fibers or non-metallic par-
ticles. Depending on the particle class, different threshold values

can be specified in the system.

Typical system specifications

Field of vision 19 x 14 mm?2
Pixel resolution 5pum
Detection speed 0,1 s/image
Classification of particle size 20 ym -2 mm

Classification of particle type Metallic, non-metallic, fiber

All specifications and features are subject to modification without notice.

Reliable detection even on distinctly structured
components

On distinctly structured components, the detection of particles
by means of imaging is often challenging. Based on extensive
system competence, Fraunhofer IPM adapts the imaging tech-
nology to almost any task. The three images on the left show
an example of an innovative method that enables the detec
tion of particles even on assembled circuit boards and similarly
complex components.

In an ordinary picture (left), particles are almost indistingu-
ishable from the component structures. In order to detect
the particles, it is exploited that the particles are not or only
slightly bound to the component. By applying a pneumatic
pulse, their position changes, which is captured in a second
image (center). The difference image (right) finally reveals the
particle in high contrast.
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