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Why you should care...
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“Cleamng with Vacuum Cavitation”
Our Hosts - the PQCW Team

Barbara and Ed Kanegsberg - “The Cleaning Lady and the Rocket Scientist”

» BFK Solutions - Consultants in Critical Cleaning

Authors and Editors of the two-volume CRC Handbook for Critical Cleaning
Independent evaluations and recommendations ‘
Co-chairs of the Product Quality Cleaning Workshops
barbara@bfksolutions.com and ed@bfksolutions.com

Darren Williams - “The Professor”

» Professor of Physical Chemistry at Sam Houston State University
Leader of the Cleaning Research Group

Co-chair of the Product Quality Cleaning Workshops

Performs cleaning trials and formulates cleaning chemistries
williams@shsu.edu
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Product Quality Cleaning Workshops
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Gerhard Koblenzer

* Managing Owner of LPW Reinigungssysteme GmbH

Gerhard Koblenzer is the managing owner of LPW and has been active in the company
for about 20 years. In the past 12 years, he developed the company from an
automotive supplier to a specialist for the highest requirements in the field of critical
cleaning. Before joining LPW, he was a professional officer at the German Light P q
Mountain Infantry. Furthermore, Gerhard Koblenzer is chairman of the "Process and
Fluid Technology” committee of the German cleaning technology association "FiT".

o

Hans Hauger
» Chief Technology Officer of LPW Reinigungssysteme GmbH

> Hans Hauger has been the responsible development manager at LPW since 2015 and C
supports the expansion of the company's fine cleaning division with a variety of
development projects. Based on many years of international experience in the C
engineering and process design of fluid and cleaning systems (e.g. semiconductor
industry). Hans Hauger was involved in the im lementa\on of a large number of
patents. O o (- . \
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LPW Reinigungssysteme GmbH

is a specialist for professional machines
and process technology in the area of
industrial component cleaning using
aqueous media, located near Stuttgart/
Germany.

1

2.400 m? assembling area

550 m? test and analytic area
83 employees
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// Film type contamination

Mathieu Fresco
Washtech in Queretaro, Mexico L P w
mathieu.fresco@washtech.com.mx
+52 55 5909 4858

More than cleaning

General Industry

ANGCT &

SURFACE ALLIANCE

With the unique cooperation SurfaceAlliance we are
able to coordinate our sales and service activities
worldwide.

7/8/2020
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Critical and Fine Cleaning

Components

New Methods

Material

Geometries

Process
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of the Cleaning Processes

Cleaning directly in the Boundary Layer

Laminar boundary layer flow

Laminar

Pigment

Filmic contamination

7/8/2020
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L PW

Mere than clearing

Medical Components, Devices, Implants

Laser- and Vacuum Components

Precision Components

Optical and Sensor Components

Components for e-Mobility and FuelCell-Systems

General Industry

Additive Manufactoring
Critical Coatings and Adhesive Processes

e.g. Stainless Steel, Aluminum, copper, brass,
titanium, glass and ceramics, plastics
All and complex

Final Cleaning after pre-cleaning
under the aspect of a Clean Process

Water with Detergents

L PW

More than cleaning

General Industry

Turbulent

Transition

7/8/2020
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of the Cleaning Processes

Cleaning directly in the Boundary Layer

Drag forces always decrease
fluid veocity

Critical Cleaning processes
must be able to break
through this laminar sublayer.
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of the Cleaning Processes

Cleaning directly in the Boundary Layer

Ultrasound

4 e
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Bubble starts to implode

Laminar Sublayer

Pigment @
Filmic contamination

o o o
Ultrasonic effects on the il Ultrasonic do not reach
dirt and the surface. [ entirely inner structure.

7/8/2020 Disadvantage
PQCWebinar with LPW
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L PW

More than cleaning

General Industry

L PW

More than cleaning

General Industry
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of the Cleaning Processes L P w

Cleaning directly in the Boundary Layer

More than cleaning

Direct on the Surface ? General Industry

N

impact

4

£ Analyse under the aspect
of cleanliness
(fluorescence measuring)

Bilder: Weber Ultrasonics/Fraunhofer IGCV
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yclic ' ucleation rocess

Directly on the Surface: The New Quality of Cleanliness
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of the Cleaning Processes L P w

Steam Curve

More than cleaning

General Industry

Fluid (Water)

A

311mbar

Steam

40 50 60
104 122 140

Steam Curve
_CNp

" patented
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4,51 psi Automotive

of the Cleaning Processes L P w

metric Volume Flow and Cavitation

More than cleaning

Asymetric Volume Flow General Industry

Due to the isostatic
distribution of pressure
change in the cleaning
fluid, Cyclic Nucleation

(CNp) is highly effectice in
cleaning difficult
geometries like undercuts

The asymetrlc.change.of \{olume cre.:ates a pumplvg effect ensur.lng th.e. and narrow chanels.
exchange of media in capillaries and blind holes helping to remove impurities.

A

Automotive

R 5

Effects between
dirt and reactive Easily reaches
surface. shaded areas.

Gas bubbles form on The gas bubbles The bubbles implode
the reactive surface. expand. and generate cavitation.

CNp

7/8/2020
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of the Cleaning Processes

Advantage

Direct on the Surface!

Implosion of cavitation bubbles

Bubble starts to implode

Also in shaded areas.
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activities of LPW

Dynamic CNp for AM solutions

SlowMotion (Real 1,5s)
7/8/20
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Cyclic Nucleation process

AM medical implant
structure/titanium

L PW

More than cleaning

General Industry

L PW

More than cleaning

General Industry

Automotive
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More than cleaning

General Industry

High Purity
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Automotive
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Carbon Dioxide Capsules

Bulked Goods
7/8/2020 (free of swarf/ free of organic residues)
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More than cleaning

Coated Surfaces

General Industry

High Purity

*
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Automotive

[(2oowm,| ZTIon wEER ”" . W shm e mr omaTop
Situation before CNp Cleaning Situation after CNp
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Coated Surfaces
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L PW

More than cleaning

General Industry
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Situation before Ultrasound Cleaning
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Coated Surfaces

laser mark
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L PW

More than cleaning

General Industry

laser mark
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Situation before CNp Cleaning
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Sintered Filters

left side: capping nut, bottom closed and filled with riboflavin
right side: open-pored filter (pore size 70-90 microns), screwed in the nut

7/8/2020
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Sintered Filters

Sintermetal Filters

7/8/2020
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L PW

More than cleaning

General Industry

High Purity

L PW

More than cleaning

General Industry

Automotive

@0 G;A’

7/8/2020

12



Discover the Cyclic Nucleation Process for

Precision Cleaning

Sintered Filters

Sintermeta

| Filters

After CNp: Filter and cap are free of riboflavin
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Sintered Filters

parison Ultr:

-/ CNp-C

g

sintermetal filter pore size of 70 ym (contamination SAE 5W-20)

process

time/|

ure

y

Rest oil (%)

Ultrasound 10W/1
Ultrasound 10W/
CNp

CNp

§min/70°C

5min/70°C

5 min / 70°C

5§ min /70°C

5% sufactant- pH9
5% sufactant— pH9
2,5% sufactant—pH9

5% sufactant— pH9
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More than cleaning

General Industry

L PW

More than cleaning

General Industry

Automotive
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Glas Tubes

J

situation before cleaning situation after CNp
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Cleaning of AM Compontens
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Glas tubes
Length 300mm, inner diameter 70 microns

L PW

More than cleaning

General Industry

High Purity

L PW

More than cleaning

General Industry

Automotive
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L PW

More than cleaning

Laser Components for SemiCon

Chamber Size: 1.800 ltrs General Industry

Devices: Multifrequency Ultrasound (Chamber 1+2+3)
Cyclic Nucleation (Ch 1+2+3)
Integrated DI-Circulation
Ultra Pure Water supplied for final rinsing

Parts: Laser-Components (max. 400 kg)

Quality: free of organic residues + defined atomic residues

directly connected with the cleanroom 1SO5
— =
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L PW

More than cleaning

General Industry

The Fraunhofer IPA Institute honours pioneering developments, new applications and
innovative technologies with the annual CLEAN award for cleanliness technology.
LPW won first prize with the CNp process in 2018.

7/8/2020
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TaCRC
& Product Quallty
>~ Cleaning Workshops
COME TO THE PQCW
When? To Be Announced

Where? Sam Houston
St. Univ., Huntsville TX

More Info? Visit
.. httpt//shsu,edu/pqcw  ©
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