








4. PROCESS AND FAILURE
ANALYSIS

Contaminants such as particles, oily films and other undesirable substances not only impair

the appearance of a workpiece but also its ability to be processed further and to perform its
final intended function. Increasing demands on functionality and reliability, the pursuit of
zero-defect quality targets and, last not least, the improvement of existing products, all call
for greater use of surface analysis techniques. These analyses are used to identify the causes
of disruptions or the source of particles or filmy residues, and to maintain full control of the
production process at all times.

The contaminants to be analyzed are frequently invisible to the eye. The analysis methods and
measuring techniques employed to characterize engineered surfaces depend on the task at
hand. In failure analysis, various methods are used to systematically isolate the cause of the
disruption and its source and, if necessary, to reproduce it. A comparison of ‘good’ and ‘bad
trials” will often provide the first indication of where the fault lies. The method selected to
analyze series production will depend on criteria that determine ease of handling, operational
management considerations, and how this continuous monitoring procedure is to be integrated
into the process work flow. Natural science and engineering institutes cooperate to make a
variety of analytical methods available for characterizing the degree of cleanliness of cleaned
component surfaces. These methods, which are also suitable for small-scale sample runs, work
at very high spatial resolutions to detect the smallest traces of contamination. The Cleaning
Technology Alliance offers a wide range of microscopic and spectroscopic characterization me-
thods. Alongside post-cleaning analytical characterization methods, the Alliance also provides
services that focus on a variety of in-situ testing methods that can be integrated into processes.




5. PARTICLE ANALYSIS AND
CLEANLINESS CONTROL

The degree of cleanliness required for components and assemblies has risen steadily over the

past few years, particularly in the automotive and medical engineering sectors. Functional
quality is directly linked to the existence of particle contamination, and its quantitative detec-
tion in any component depends on the testing methods used. Even the most minute particle
contaminants can cause a component or an assembly unit to fail, and this in turn can lead to
the failure of the machine, or the entire technical installation.

Cleanliness inspections measure any and all relevant particle contamination originating from
the manufacturing process and production environment, wherever these particles exist on
surfaces which affect the component’s function. However, there are no definitive methods
available to check cleanliness. Due to the wide variety of components in question, and the
complex geometries involved, it is rarely possible to carry out measurements that will determine
how clean a component is, especially since its functional areas are often enclosed. An indirect
multi-stage procedure is carried out as stipulated by guidelines for testing technical cleanliness
(VDA 19 [approx. equivalent to ISO 16232]), whereby customized test-engineering solutions
can also be employed to satisfy extensive and varied cleanliness requirements.

The Cleanliness Technology Alliance is a competent and powerful partner to industry in the
area of technical cleanliness. Assignments involving particle analysis and cleanliness control are
carried out by qualified personnel in a wide range of testing and analysis facilities that exceed
today’s state-of-the-art.
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6. QUALITY ASSURANCE

Replicable product quality depends on reliable processes. Knowledge of the crucial parameters

influencing cleaning processes, and the ability to maintain full control of the process at all time,
belongs to the key know-how required to plan and secure processing capability. A compre-
hensive quality assurance strategy for the cleaning chain is required to ensure that the cleaning
results achieved remain unaltered on their way to the end user, or to the next step in the ma-
nufacturing process. Quality assurance encompasses the original condition of the object to be
cleaned, the cleaning itself, inspection after cleaning, and subsequent steps in the manufactu-
ring process and logistics.

Quality assurance and inspection are therefore given high priority in cleaning technology, which
therefore forms a core area of activity for the Cleaning Technology Alliance. The Alliance sup-
ports its customers’ quality assurance in their manufacturing processes by taking an all-encom-
passing view of the process chain, including development and selection of online measurement
procedures and the elaboration of cleaning concepts that focus on the need to control and
maintain quality at all times.




OUR SERVICES

The Fraunhofer service system




The Fraunhofer Cleaning Technology Alliance makes a decisive contribution to the further de-
velopment and industrial use of cleaning technologies. Small and medium-sized companies, in
particular, make use of the expertise provided, but major corporations also call on us for sup-
port. You, too, can benefit from the comprehensive expertise of the Fraunhofer Alliance in the
analysis and experimental development of cleaning methods and processes.

The services we offer center around our development and implementation of the innovative
concepts, technigues and solutions that make cleaning processes efficient and competitive. Our
wide-ranging expertise encompasses diverse areas in which the optimization of procedures and
processes enable performance and competitive potential to be used to the full.

Our services include in-depth solutions and extend all the way through to the optimization of
complex cleaning workflows. Take advantage of our range of services:

¢ Market and trend analyses

e Feasibility studies

e Contract analyses

¢ On-site technology assessment

e Methods, process and technology development

¢ Retrofit and optimization of existing technologies and equipment, testing of methods and
procedures under production-related conditions using the most modern equipment

e Services and technology support

e Cost-efficiency analyses

¢ Training courses and seminars

¢ Information on suitable funding opportunities (German Land, federal and EU funding)




COOPERATION

with the Fraunhofer Cleaning Technology Alliance




We can offer you a wide range of alternatives for cooperation, and can adapt the selected form
to your specific requirements.

Strategic pre-competitive research

Publicly financed pre-competitive research is devoted to the initial and further development of
future technologies and markets. Our cooperation partners in industry benefit from the
know-how we acquire outside of contract research.

Bilateral and multilateral industrial projects

Research and development assignments provide an effective opportunity to drive the innovati-
on process forward in the companies involved. We develop solutions for our customers that are
commercially sound when put into practice. Any questions raised are dealt with individually and
competently. We consult with our partners to determine the desired level of complexity, time
scale, and scope of research involved in the project, and agree with them on non-disclosure.

PLEASE GET IN TOUCH WITH OUR OFFICE AND OUR STAFF REPRESENTATIVES FOR
MORE INFORMATION ABOUT THE FRAUNHOFER CLEANING TECHNOLOGY ALLIANCE’S
RANGE OF SERVICES OR FOR DIRECT ANSWERS TO ANY SPECIFIC QUESTIONS YOU
MAY HAVE.



FRAUNHOFER-GESELLSCHAFT

With its clearly defined mission of application-oriented

Research of practical utility lies at the heart of all activities
pursued by the Fraunhofer-Gesellschaft. Founded in 1949,
the research organization undertakes applied research that
drives economic development and serves the wider benefit of
society. Its services are solicited by customers and contractual
partners in industry, the service sector and public administra-
tion.

At present, the Fraunhofer-Gesellschaft maintains 72 institutes
and research units. The majority of the more than 25 000
staff are qualified scientists and engineers, who work with

an annual research budget of 2.3 billion euros. Of this sum,
almost 2 billion euros is generated through contract research.
Around 70 percent of the Fraunhofer-Gesellschaft's contract
research revenue is derived from contracts with industry and
from publicly financed research projects. Around 30 percent
is contributed by the German federal and state governments
in the form of base funding, enabling the institutes to work
ahead on solutions to problems that will not become acutely
relevant to industry and society until five or ten years from
now.

International collaborations with excellent research partners
and innovative companies around the world ensure direct
access to regions of the greatest importance to present and
future scientific progress and economic development.
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research and its focus on key technologies of relevance to the
future, the Fraunhofer-Gesellschaft plays a prominent role

in the German and European innovation process. Applied
research has a knock-on effect that extends beyond the direct
benefits perceived by the customer: Through their research
and development work, the Fraunhofer Institutes help to re-
inforce the competitive strength of the economy in their local
region, and throughout Germany and Europe. They do so by
promoting innovation, strengthening the technological base,
improving the acceptance of new technologies, and helping to
train the urgently needed future generation of scientists and
engineers.

As an employer, the Fraunhofer-Gesellschaft offers its staff
the opportunity to develop the professional and personal
skills that will allow them to take up positions of responsibility
within their institute, at universities, in industry and in society.
Students who choose to work on projects at the Fraunhofer
Institutes have excellent prospects of starting and developing
a career in industry by virtue of the practical training and
experience they have acquired.

The Fraunhofer-Gesellschaft is a recognized non-profit
organization that takes its name from Joseph von Fraunhofer
(1787-1826), the illustrious Munich researcher, inventor and
entrepreneur.

Figures are for January 2018.









