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Figure 1-1:  Inspection Procedure According to VDA 19.1
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Note 1:

In individual cases, direct
analysis of particles on a
test object is also possible,
provided its nature allows
this. In this case the steps
of extraction and particle
separation are omitted (see
chapter 8.2.2.3.4).

Note 2:

In the stamp test, the
“separation” step for the
particles is omitted, or
rather it takes place in one
step together with the
extraction.
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Test planning / work preparation

Planning documents
Review of standards
Drawing review
Cleanliness requirements
Specifications for extraction

Specifications for evaluation
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Extraction methods — Pressure rinsing / low-pressure rinsing

Key influencing parameters
Extraction liquid, temperature

Volume flow in combination with
nozzle cross-section

Geometry of nozzles and lances

Distance and angle to the
component

Sequence during the extraction
Time per surface, or feed rate

Repetitions per surface
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B * D
Controlling’s
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Extraction methods - Ultrasonics

Key influencing parameters
Extraction liquid, temperature
Frequency of the ultrasonic device
Power density of the ultrasonic device
Orientation of ultrasonic oscillators in the bath
Orientation of the component to the sound source
Extraction time

Component movement
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Extraction methods — Internal rinsing

Key influencing parameters

Extraction liquid, temperature

Volume flow, pressure

Geometry
Pulsation

Frequency

R d
B * D
Controlling’s

Internal rinsing in a
closed system

Internal rinsing by
adapting a rinsing line

Internal rinsing by
adapting a pressure-
rinsing tool

"\ S/

Source: VDA19.1
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Extraction methods - Agitation

Key influen cing Pa rameters 1) Agitation of a pressure tank 2) Agitation of a section of piping
(short fat cross-section)

Extraction liquid, temperature

Volume of extraction liquid &
Duration, amplitude, frequency
Number of fillings ¢ :
Subsequent rinsing
3) Agitation of a container 4) Agitation of small components in a
container: not suitable
p— —

TUUIULU. Ve v v
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Extraction methods - Air jet extraction

Key influencing parameters
Nozzle shape

Jet off pressure

Distance to the test component

Jet off time
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Extraction cabinet

(closed) N

s BE

l\ T / Dr ot
S ponent

Analysis filter

Extraction step 1
- Jet off with compressed air

Extraction cabinet

(closed)
S
T3 J C’d

Fa

Liquid

<_‘
r—-——u—*

Analysis filter

Extraction step 2
- Subsequent rinsing with liquid

14
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Key influencing parameters

4

4
4
4

Volume flow
Duration
Mounting situation

Test sequence

Component

\ Pre-filter

\

Adapter

Primary membrane holder

Air flow

e

Primary membrane

Flow meter

Compressor

15
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Materials &

equipment PUMP SYSTEM

to achieve the required volume flow

PIPE OR HOSE SYSTEM
to guide the extracted air

(BRUSH-)VACUUMING NOZZLE

Increased extraction effect by means of a brush
attachment

PARTICLE SEPARATION UNIT

Filter holder or cyclone unit for separation onto a
particle trap or into a collecting vessel

Source 1: Internal documents of Clean Controlling GmbH

Source 2: VDA-19.1
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Materials & equipment

Optional items that may be required:

COMPONENT FIXTURE
e.g. holder or manipulator

ROOM OR VACUUMING BOOTH

if necessary with filtered air, if the ambient air is
unsuitable for achieving the required blank values

EXTRACTION DEVICE
for re-preparation onto an analysis filter when a
collecting vessel is used

Source 1: Internal documents of CleanConftrolling GmbH

Source 2: VDA-19.1
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New extraction methods per VDA 19.1 - (Brush-)vacuuming

Set-up — Vacuuming onto an analysis filter

Source 1: Internal documents of CleanConftrolling GmbH

Source 2: VDA-19.1

3) Vacuuming on analysis filter
Option 1

suction line with

vacuuming
nozzle
%

test surface

analysis
filter

pump

4) Vacuuming on analysis filter
Option 2

suction line
with vacuuming
nozzle

analysis
filter

e

test surface pump

18
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New extraction methods per VDA 19.1 - (Brush-)vacuuming

Set-up — Vacuuming via a cyclone unit

1) Vacuuming with cyclone and 2) Vacuuming with cyclone and
collecting container (additional particle trap (additional analysis filter
analysis filter in suction line) in suction line)

suction line with suction line with

vacuuming vacuuming
nozzle cyclone nozzle
~ analysis analysis
filter filter

collecting

B | ¥ | e

test surface o€ | pump test surface pump

Source 1: Internal documents of CleanConftrolling GmbH

Source 2: VDA-19.1
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Blank value measurement Recommended duration:
- Option A: Vacuuming against atmosphere — 1 c

= Blank value of the system and the ambient air at
the extraction site 2 minutes

= Option B: Vacuuming of the support
surface —

= Blank value of the system, the ambient air at the
extraction site and the contact surface

- Option C: Vacuuming with pre-filter ——

= Differentiated blank value of the system and the
ambient air at the extraction site (2 filters)

Source 1: Internal documents of CleanControlling GmbH

20
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¢ Fields of application

Non-damaging

sampling

Extraction of large
components

In-line particle
monitoring

Selective
sampling (area)

21
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N\
Intake area of the nozzle
« 2.0 cm? (round nozzle 16 mm)

Vacuuming flow rate
* 220 m¥h

Start parameters

Nozzle distance (without brushes)

Y ° Max. 8 mm

[

Vacuuming time/component surface area

* ts7= (60 x Acp)o'4

Source 1: Internal documents of CleanControlling GmbH

Source 2: VDA-19.1

22
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New extraction methods per VDA 19.1 - (Brush-)vacuuming

Start parameters - Intake area of the nozzle

&

|:> Bristles should therefore be avoided for sensitive parts

1) (Brush-jvacuuming nozzle for
start parametob’s

round nozzle:
area 2,0 cm?
(& 16 mm)

distance vacuuming
nozzle to test surface =
effective bristle length:

max. 8 mm

2) Application of (brush-)
vacuuming nozzle

puiting on the test surface
with slight contact of bristles

v

/

Source 1: Internal documents of Clean Conftrolling GmbH

Source 2: VDA-19.1

=,
W

R d
N * D
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Start parameters — Vacuum flow rate

Centrifugal
separator

5Hm -
Filter

Nozzle

Source: Internal documents of CleanControlling GmbH

Coallection container

220 m%h

24
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New extraction methods per VDA 19.1 - (Brush-)vacuuming

Start parameters - Nozzle distance

!/ Max. 8 mm

T Brush = pressure-free contact with the component

To ensure optimal extraction of particles, attention must be paid to the distance and angle between the
suction inlet area and the component surface being extracted

Y & At

oA rrys F A / /,-’
f’ /// ////// PSS / / //f’/// //////// //

If the distance is too large, the flow velocity of the incoming air stream directly at the component
surface decreases and the cleaning effect drops

If the distance is too small, or the nozzle touches the component surface, the nozzle may become

blocked & Mote 4:  If electronic test objects are reused after (brush-jwvacuuming, ESD
protection measures are necessary.

Source 1: Internal documents of CleanConftrolling GmbH

Source 2: VDA-19.1

25
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New extraction methods per VDA 19.1 - (Brush-)vacuuming

Start parameters - Vacuuming time

(60 X Agp)%*

(Brush-)vacuuming start time per component area: tstja = A

cp

The vacuuming time per square centimetre of component surface used to create the declining curve is
dependent on the component size

Important: To sample small components thoroughly, more time is required relative to their size &

(Brush-)vacuuming start time per component: ts: = (60 X A_,)"*

|:> The final vacuuming time for routine testing is determined in the course of the declining test

Source 1: Internal documents of CleanConftrolling GmbH

Source 2: VDA-19.1

26
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Start parameters - Vacuuming time

Table 6-15:  (Brush-JVacuuming Start times (for Start Parameter Set)
Test surface Start vacuuming time/ Resulting start vacuuming
in cm? test surface in s/lem* time per test objectins

100 0.320 32
200 0.215 43
300 0167 50
400 0.143 a7
500 0123 62
750 0.097 73
1000 0.082 a2
2000 0.054 108
3000 0.042 127
4000 0.036 142
5000 0.031 155
7500 0.024 183
10,000 0.020 205
15,000 0.016 241
20,000 0.014 270

If the declining criterion is not met with these start

parameters, or if justified parameters are to be used, the

start parameters may be deviated from

Note 2:

Note 3:

The formulas and tables are general recommendations for deriving the start
vacuuming time per component surface for a declining test. It may make
sense to increase this start value if, for example, the component is very
complex. Furthermore, for large surface areas, it should be checked
whether the resulting short vacuuming times per area allow a careful and
sufficient extraction of all surface areas, or whether in this case a longer
vacuuming time should be chosen.

IT using other nozzles that do not match the start parameters, it may be
necessary to adjust additional vacuuming parameters such as distance or
flow rate to achieve adequate vacuuming.

Lanzendusen oval / /ance nozzies oval

6004201 6004453
ESD Lanzend(se / ESD /ance nozzie ESD LanzendUse / ESD lance nozzle
L-558/4£SD L2010/4ESD. Aufbau / construction

© (ausen/utsiog ~
Bx4mm

Source 1: Internal documents of Clean Controlling GmbH

Source 2: VDA-19.1

27
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Procedure
= Important: Adapt the procedure to the conditions of the test object and suction system

PERFORMING THE EXTRACTION
observing the suction distance, volume flow &
suction time

PROVISION

of all equipment required for the test

FINAL-VACUUMING

to avoid cross-contamination

CLEANING OF RELEVANT SURFACES &
SUPPORT SURFACES

Recommended duration:

BLANK VALUE DETERMINATION
optionally with pre-filter

At least 30 seconds

PREPARATION OF THE TEST OBJECTS _
Important: If a brush attachment is used,
it must also be extracted

AN

Source 2: VDA-19.1 28

Source 1: Internal documents of Clean Controlling GmbH
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Classification

Extraction

Deposition

Analysis

Limit value | Test object

inspection

{brush-)

air throughflow |

Analysis filtration/deposition

Process monitoring

Direct inspection

open to various methods

Light optical analysis
Extended analysis

SEM/EDX-analysis

Source 1: Internal documents of CleanControlling GmbH

Source 2: VDA-19.1
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Materials & equipment

= Adhesive surface (adhesive pad or adhesive surface)
= Active sampling of the surface by pressing the stamp onto it
= Separation onto a surface for analysis in a single step
= Light-optical analysis
= Scanning electron microscope
= Suitable for limited component areas, e.g. seals
= Geometries must be matched to each other
= Material must also be suitable
=  Free of oil and grease

= No particles may be released

‘ Important: A component fixture may be
needed to hold light objects in place &

1a) Particle stamp (exemplary)

springy
housing element

=..
7

adhesive pad

1b) Particle stamp (exemplary)

base body

L cover

\
-

adhesive pad

Source 1: Internal documents of Clean Controlling GmbH

Source 2: VDA-19.1
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New extraction methods per VDA 19.1 - Stamping
Start parameters
Important: There are no standardised start parameters for the stamp test
|:> Start parameters are to be agreed within the customer—supplier relationship &

The qualification test is also carried out by means of a declining test

The result determines the number of stamps Stmmme o1 o onire o s

One stamp can be used 6-8 times =] ——
— L —=
——— ——

|:> The blank value is determined by a zero measurement
of the stamp

O \Es

Source 1: VDA-19.1
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Procedure

PROVISION
of all equipment required for the test

OPENING THE LID
Remove the protective film if necessary

STAMPING THE TEST SURFACE

Repeat until the entire test surface has been stamped.

When adhesion decreases - use a new stamp

STORE AND SEAL THE STAMP

2a) Pressing the particle stamp to the
test surface with defined force

=

2b) Pressing the particle stamp to
the test surface with not defined force

‘ Important: Place slightly overlapping onto

the adjacent test field &

Source 1: VDA-19.1
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Sequence and execution of cleanliness inspection

Selecting the extraction method

Deposition
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Test object

Limit value
inspection

{brush-)

vacuuming

Internal rinsing | air throughfiow |

agitation

Analysis

Analysis filtration/deposition
I

Process monitoring

open to various methods

Light optical analysis
Extended analysis

SEM/EDX-analysis || uss |

Direct inspection

o ][ |

*) enalysis of dark and metallic  **) mnuf::lﬂduiwum
consultat without particles & 50 pm with incident (consisting of chamical elements
3mm on consullation but  ight on whils analysis fillars with atomic masses heavier than
limitations with lirmitations carbon on carbon based fiters)

)+ )

Figure 1-1:  Inspechion Procedure According to VDA 191
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Principle

¢ In analysis filtration, the extracted particles contained in the test fluid are separated onto the

filter membrane.

Key influencing parameters

¢ Chemical resistance (test medium / filter material)
¢ Filter material (mesh filters / foamed filters)

¢ Pore size (1/10 up to 50 ym and 1/5 below 50 pm)

15 uym PET mesh filter

8 um cellulose nitrate
foamed membrane filter

35
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Deposition

Principle

Extension of the term “deposition” in connection with brush-vacuuming in combination with
particle traps & separation of particles onto particle stamps

The size of the separated particles cannot be controlled as it can via the filter pore size
No drying required; particle trap / stamp ready for evaluation without further steps

For extraction outside clean-air environments: close the particle trap / stamp immediately after
extraction so that no ambient particles settle on it

36
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Questions?

seminar@cleancontrolling.de
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Thank you for your attention
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Jorg Kotzian

i y g 0‘0 « ®
Leitung Labor TecSa CleanCOﬂtI’OHIﬂg ¢
Head of Laboratory TecSa MEDICAL
Phone +49 74 65 / 92 96 78-23 CIeanControIling Medical GmbH & Co. KG
j-kotzian@cleancontrolling.de
Gehrenstr. 11a

D-78576 Emmingen-Liptingen
www.cleancontrolling.de
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