Nastaveni MS Teams pro webinar

prosim vypnete si kameru i mikrofon

%épatné spravne

pro diskuzi si aktivujte zvuk
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dalsi tlac¢itka, chat

dotazy do chatu i béhem
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Predstaveni kompletniho reseni

Diky specialistim pro technickou Cistotu jsme schopni zajistit kompletni feseni od navrhu, realizace aZ po
report z méreni technické Cistoty.

1. Cisté prosto
specifikace, nav
Interni i externi audit
- Cleanliness Audits Excellence
¥ (0
oL, 1 T ®
®
B & K
2. ponenty ( — E‘I Reporty
rizné typy soutdstek 1 e norem
CLEANLINESS AUDITS EXCELLENCE |SU 16232 & vD.nlg
EmE ‘ apod.
ﬂ’ 3. Extrakce / Filtrace 6. LIBS
“mluChﬂnlrﬂ plaﬂh; Laser-induced Breakdown Spectroscopy
€isténi ultrazvukem rychla prvkova
5. Anayza &astic analyza

4. Manipulace detekce,
— suseni vzorkl kvatifikace,
1 kvalifikace -

praqolab



Cleanliness Audits Excellence
®

5

(J—‘

4 l‘ Bt ‘.'"‘ e -
r \Im =
s i - I
ANLINESS AUDITS EXCELLENCE
s 5 s s

https://www.cleanlinessaudit.com/

®

5

L,—o

CLEANLINESS AUDITS EXCELLENCE

OOOOOOOOOOOOOOOOOOOOOO . MEDICAL & INDUSTRY


https://www.cleanlinessaudit.com/

CLEAN ROOM

/iva
ukazka
Cistych

prostor a
analyzy
technickeé
Cistoty




/iva
ukazka
cistych

prostor a
analyzy
technickeé
Cistoty




Praqolab

Pokrocila mikroskopicka + LIBS

analyza pro technickou cistotu
dle VDA 19.1
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Castice

ISO 16232 Automotive
VDA 19 Automotive
ISO 4406/4407 Hydraulic Fluids
NAS 1638 Lubrication

SAE 4059 Hydraulic Fluids
USP-788 Pharmaceutical
NF E48-655 Hydraulic Fluids

User Defined Any
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raqolab Zachyceni, méreni a typizace
prag castic (rozdeleni do skupin)

Pro zajiSténi exaktniho stanoveni velikosti by mély byt analyzované castice (po délce) zobrazeny pres 10 pixell
kamerového obrazu.

€soececee 10 pixels eeececces >
(Minimum required)
N
Pixel size camera
3,2 um
5x0,7

>, maghnification
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ptaqolab Rozliseni

LL d:0.61ﬁ

Pocet pixel( a velikost kamery nejsou samy o sobé pro
dostate¢né exaktni méreni c¢astic prukazné, nybrz
primarné jsou rozhodujici optické vlastnosti

zobrazovaci optiky.
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NA.=0,2
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NA.=0,5

Airy Disk

Focal Plane

N.A. =0.50

Od—= 9O

Numerical Aperture
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NA.=0,75

Airy Disk

Focal Plane

N.A.=0.75

O—— 9O

Numerical Aperture
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NA.=0,9

Airy Disk

N.A.=0.90

Numerical Aperture
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Opticky mikroskop s polarizatorem

Polarizer 1 Polarizer 2
(vertical) (horizontal) —

Incident Beam
(unpolarized)

Vertically
Polarized
Light Wave

Figure 1

V tomto pripade je svétlo, kterym se osvétluje analyticky filtr,
linearné polarizovano. Svétlo odrazené od vzorku, které je
zachyceno zvétSovaci optikou, je vedeno pres dalSi o 90° otoceny
polariza€ni filtr (analyzator). Diky prekfizeni polarizacnich filtrd
castice potemni a odrazy od kovovych castic se vyrusi. Zachycené
castice se zobrazi v temnych odstinech na svétlém pozadi filtru.
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Opticky mikroskop s polarizatorem

= Metallic particle showing reflexes in Brightfield =
inhomogeneous
= Reflexes make automatic detection of particles difficult

= Crossed Polarizers eliminate reflexes = homogeneous
= Metallic particles are dark and are contrasting to the
bright filter background (bright/dark)

*  Threshold

= Contrast of bright/dark =
Greyscale image (BW image)

= Detection of particles,
counting and classification
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Délka castice — mérena jako nejvétsi mozny odstup dvou paralelnich linii

Sitka &astice — méfena jako nejmensi mozny odstup dvou paralelnich linif
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praqoiab Nasledna kontrola

Vysledky opticko-svételnych, automatizovanych analyz Cistoty by mély byt vidy nasledné kontrolovany pro tento
ucel vyskolenou obsluhou. Systém vyhodnocovani by mél k tomu nabizet moznost spojit rozdélené castice,
dotykajici se Castice oddélit a provést zmenu typizace.

Cleanliness Expert - Filter-TEST 1 Low 2,5x
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Parts f Compongents Extraction / Filtration Particls Analysis

Preparation

Reporting

Check Results

React

Size X (ym) Contamination Level Result  Max Limit

10< x <30
30< x <50

S0< x <100

Rejected

Reflective

Classifi

Fibre

on

Report

Height{mm)

Length (pm)

Area (m?)

Breadth (Minimum Feret) (um)
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Extraction / Filiration

Particla Analysis

o)

Check Results

React

Parts / Components
Preparation
—
System information

Cleanliness Analysis
Report according to: VDA 19 Extended

Jeica

MICROSYSTEMS

Microscope:|DMB C-Mount:|5 Camera:|DMC4500 Gamma:|1
Objective:|HC PLFLUOTAR  Sxf Illumination:|255 Exposure:|46.51ms Cal. value:|1.94 pm/pix
SampleID: |1
Measured diameter [mm]:| 15 Counted particles:|2233
Historgam max.:|142 Reflective:|532
Threshold:{0-88 Mon-refl.:|1701
Filter occupancy [%]:(20.19 Total fiber length *:{0.00
Largest particles on filter [pm]™*
Reflective Non-reflective
Length:|606.00 Length:|277.79
Width:|501.51 Width:|204.71
Height:|76.00 Height:|0.00
Results: VDA 19 CCC, All particles (feret max.)?* Number of parts Wetted vol./surface 100 mm?

Measured:

A(B12/C12/D14/E13/F9/G4/H7/15/14/K00/LO0/MO0/N0DO)

passed |

Requested:

A(B00/C00/D00/EDO/FO0/G00/HO0/100/100/K00/LO0/MOO/NOO)

1D Fmax Fmin Max ICD
689 271.79 204.71|0.00
height| refl. ¥/N| X pos.|Y pos.
0.00 M| 4475.04|7910.05
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Membrane

Production line
o.k.

Wrong parameters for assembly: adjust
Dirty transport box: clean

Pigments: recycle cleaning fluid

Coating from a screw: discuss quality with supplier

Dirt from environment: close window



mailto:skorik@pragolab.cz

ptaqolab Vase denni otazka ...

Visual sample inspection but...

What is this inclusion?
What is this phase?
What is this mineral?
What is this particle?
...What is this?
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Leica DM 6 M LIBS...

0 gl

Laser

Type Pulsed N, gas laser
Wavelength 337.1 nm

Average pulse energy ~ Up to 150 pJ

Pulse half width (FWHM) ~3 ns

Repetition rate Up to 30 Hz, single shot model

Spot size at focal point 15 pm

Spectrometer

Optical Bench ULS Symmetrical Czerny-Turner:

Wavelength range / detectionrange 200 — 1100 nm / 360 — 700 nm

Detector CCD linear array, 2048 pixels

Resolution 0.6 nm

Signal / Noise 200:1
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element specific

continuum emission e
emission

pulsed shock wave
aser = \ Y o
- fragmentation plasma ¢ -
vapor - * melting A\ A AR B ¥ AVAVad
: . sublimation * « absorption bremmstrahlung
(a) (b) (c) (d)

Source: University of Windsor: http://www1.uwindsor.ca/people/rehse/15/what-is-libs

) Sample is hit by a high energy laser -> Material absorbs the energy
) Laser pulse ablates material

) High energy induces a plasma

) Plasma breakdown energy leaves in form of characteristic emission

(a
(b
(c
(d

Copper with thin
Steel Copper 1-2-3shoots chromlum Iayer
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Database data

I.}n

610 640 670 700

rT 171711 T 1T 1T 17

Jhine.e

400 430 460

520 554

The accuracy how similar the spectra are
is expressed by the quality of match
(max. 1000).

nsity (a.u.)

Inte

Norm.

LIBS analyza

Analysis of alloys: analyzed

spectra contains Copper and Zink

=> Material identified as Brass

________________

______________

360 380 400 420 440

460 480 500 520 540

Wevelegth (nm)

560 580 600 620 640 660 680 700
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A) Hard particles
Visual detection LIBS analysis

->metaland mineral -> Aluminum identified in both cases

Combination of opticaland
P2 chemicalanalysis!:

P1 - Metallic aluminum particle
P1 P2 - Corundum particle from grinding process.

B) Conductive particles

Visual detection LIBS analysis

e = Risk potential
-> Steel, Alu, Copper? -> material identified as Copper

-> Copper = high conductivity!

a Material |0 inS/m| Risk

Database

A

| Anaes Mn |0,69-10°| Low
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— metallic gloss — Particle identified as Aluminum High damage potential in
I . mechanical system
IJ Database
; Analysis
X >
1. Optical inspection 2. LIBS - chemical analysis Damage potential
— No metallic gloss = Particle identified as chrome steel  High damage potential in

mechanical system

{3

l Analysis

Database

t \
Wit MMNUMMLAM.JMM it

A
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1. Crossed polarization: size, geome

Specification:

No abrasive particles > 150 ym
Other particles > 600 pm

No fibers > 1000 pm

Abrasive particles >
150 um ?

Particles non-
metallic/abrasive > 600
um OK

Fiber < 1000 um OK

Fiber:
Length 950 pm

try,

amount

i

Particle:
Length 350 pm

Fiber:
Length 780 pm

Particle: Vif

'; Length 180 pm

'.",4.'

\, Particle: i e
4 Length 120 ym | =
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2. Bright field color image for additional clarification (metallic glance)

- "'.‘

e

e Vs Fiber:
Specification: A AR v Length 950 ym

No abrasive particles > 150 ym M TR °-;,~'.--'* '3 ) : T _~ R

g -

Other particles > 600 pm
No fibers > 1000 pm

B
~ 4

Length 350 pm
= Not OK

Abrasive particles > B g

150 um Not OK!

v
o

Particles non-
metallic/abrasive > 600

um OK Particle: no metallic gloss

: Length 180 pm = OK

Fiber < 1000 um OK

Particle: no metallic gloss S particle: no metallic gloss
Length 200 pm = OK #1120 pm = OK

Particle: metallic gloss
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Sicher: Chem1scheAnalyse m1t LIBS

Abrasive particles >
150 um ?

Particles non-
metallic/abrasive > 600
pum OK

Fiber < 1000 um OK

10000.0 =

9000.0 —

8000.0 —

Fiber:
Length 950 pm

7000.0

6000.0

5000.0

4000.0

3000.0

g 2000.0

1000.0

40 680
Wavelength (nm)

| Particle: metallic glance
Length 350 pm
Chrom-Stahl = not OK

', h'..;
.."‘ AN

,‘} n "m‘r

Length 160 um
Steel !!! = not OK.

X

Partlcle. no metallic glance

==l Length 180 pm
| Organic \/

Particle: no metallic glance i3
Length 200 pm :
Steel !!! = not OK

Particle: no metallic glance
Length 120 pm x

X

Steel !!! = OK
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2-in-1 System: visual inspection and
chemical analysis within seconds

No additional sample preparation, or
sample transportation needed

16,000

12,0001

Chemical information allows ek
right assignment

400 460 550 5%5 dﬁ 7ﬁ0

Wavelength (nm)

Fast and easy element identification for
clearer damage potential estimation

Material

37108

Middle

0,69 - 10°

Low

Information about physical
features such as hardness,
abrasiveness or(...) can only be
gained using extended analysis
methods. (VDA 19.1, 2015)
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DISKUZE

Pro diskuzi si aktivujte zvuk m spravne

Dotaz pres chat
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Dakujem za pozornost

Viktor Skorik

produktovy a aplikacni specialista pro technickou Cistotu,
Pragolab s.r.o.

skorik@pragolab.cz

+420 730 150 776



mailto:skorik@pragolab.cz

