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1. GT85 Polska = NOYEN

2. CzystoSi techniczna wczoraj i dzi§.
3. Wymagania czystoSci technicznej w dobie rE
4. Jak dobieral efektywne technologie mycia i

5. Podsumowanie
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NOYEN = GT85 Polska
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Przemysg Przemysg Przemysg PrzemysJg PrzemysJg
medyczny lotniczy samochodowy maszynowy precyzyjny
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rEVolucja-przez downsi zi

1972: 2012: 2019:

A 220 D (OM 615/R4) A 250 CDI (OM 651) A EQC 400

A 2,2 | pojemnoSciA @iPknikpoj emnoSciA 400KMmdcya

A 60 KM mocy A 204 KM mocy A 370-420km zasi g

A 8,5 1 /100km zuUyhkcbe2palia®@@km zuUycie pali wa
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Produkc)] a

Fuel Type

Total Market

Petrol

Diesel

Hybrid

Electric:

— ECWV:

- —BEV

- - PHEV

Source: ACEA
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2019 (Q1)

4746152

2428440

1,316,378

162,087

126,885

83,676

43,209

samochod: - w

2018 (Q1)

4282134

2,355,309

1,602,126

144529

89,872

44 637

453,235

% Change

-32

3.1

329

412

g87.5

-4.3

% Market Shars

100

59.3

322

46

25

20

1.0



rEVolucja =rc tnica

VS.

Napnd klasyczny Napnd el ektryczny
1400 ngO_ ]
cznSci w cagdgym ukgadzie cznsSci w ukgad:z

napfidowym napndowym
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rEVolucja =rc tnica

@ N !

“OCh 1YL D
z\i V/\
i VS ‘-
Silnik klasyczny Napnd ektryczny
149 24 24 11
ruchomych czic&adiSci ruchomych cze&diSci
podl egaj Ncych podl~gaJNc
zuUyciu zuUyciu
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P

Wy magania czystoSci w cza
przed 1990 1990 2004 2019
| : | | oug
brak @ VDA | fobmate e E-ffj
RN € 11D I e
czystoSci elektroniki
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Fraunhofer

technicznej

przechod:
do automotive
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Wy magania czystoSci

techniczne] w dobie
rEVolucii

=0
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Podobi eEst wa

r - Uni ce:

> Rear Drive Unit Assembly
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CZYSTOSL

TECHNI
STANDARDEM WYMAGAO

0
FMEA P

CZNA

does not routinely require certificates of analysis and proof of compliance from all suppliers and
for all supplied compaonents. All suppliers shall verify the product that is being shipped meets or exceeds all
Automotive expectations, product specification and performance requirements. Suppliers must have a process
and documented evidence to support this expectation. Examples of some of the expectations to certify are:

Technical cleanliness

Technical cleanliness shall be implemented in the FMEA
based on the specific requirements. The sub-suppliers,
machine manufacturers and service providers have to
be considered as well.

[ R T I

APQP Advanced Product Quality Planning/Qualitatsplanung (APQR)

4.1 ADHESION TESTING (DX900423)

The metal component shall exhibit greater than 90% cohesive failure when tested per DX900423.

4.2 TONIC CONTAMINATION (IPC-TM-650 Section 2.3.28.2)

All metal components controlled by this specification must meet the ionic contamination levels specified in Table 2

when tested per IPC-TM-650 Section 2.3.28.2. The supplier SHall mcnide the 1ons Hsted m Table 3 as part of the
Total Inorganic calculation. This requirement is for PPAP only and is not intended as a process control requirement.
4.3 FOREIGN PARTICLE SIZE (ASTM F 303)

All components controlled by this specification shall not contain loose particles on the surface larger than the size

specified in Table 1 when tested per ASTM F 303 Practice C. The cleaning process used on the components
must be able to screen/filter all particles larger than the specified size.

Clear solutions for a better tomorrow

Quality of product

Product Identification/ Lot Control/ Traceability
Packaging/Labeling/Quantity

Cleanliness of material

PPAP approved/Annual Validation

I Logistics Concept / Packaging Materials

The logistics concept is crucial to compliance with cleanliness requirements. The concept must be
developed taking into account the avoidance of contamination, selection of suitable packaging,
primary and secondary packaging, transport routes, method and duration of storage in accordance
with the specifications of Section 25.5

PPAP-Documents

Documented Technical Cleanliness must also be specified in the PPAP documents. A record must
be kept of the fact that the cleanliness requirements have been met. A PSW must not be issued
without objective evidence of the fulfilment of the cleanliness requirements.




CzystoSIlI techniczna
w komponentach EV

Range of the test:
CLEANING STANDARD:

WYNIK NEGATYWNY e Maximum residual dirt per sample: < 2mg

e Maximum particle size < 400 ym

Second largest metallic particle

Largest metallic particle
172 pm x 89 um

229 pm x 207 ym

Particle count’ Particle count’ Particle count?
on membrane per sample per 1000 cm?
Particle size  Code Total' Metallic Total' Metallic Total Metallic
[pm]
Summarized results:
> 600 J-K 1 0 1.0 0.0 5.7 0.0
100 - 600 F-l 353 14 353.0 14.0 2006.8 79.6
15-100 C-E 5812 168 5812.0 168.0 33041.5 955.1
Detailed results:
> 1000 K 0 0 0.0 0.0 0.0 0.0 e
600-1000  J 1 0 1.0 0.0 5.7 0.0 el e T IR e T PO
400 - 600 | 0 0 0.0 0.0 0.0 0.0
200 - 400 H 20 1 20.0 1.0 113.7 57
150 - 200 G 87 4 87.0 4.0 494.6 2251
100 - 150 F 246 9 246.0 9.0 1398.5 51.2
50 - 100 E 965 48 965.0 48.0 5486.1 272.9
25- 50 D 2500 83 2500.0 83.0 14212.6 471.9
15- 25 (& 2347 37 2347.0 37.0 13342.8 210.3
5- 15 B 6425 33 6425.0 33.0 36526.4 187.6
CCC' (Component Cleanliness Code):
A(B16/C-E16/F-112/J-K3)

A(B16/C14/D14/E13/F11/G9/H7/I00/J3/K00)

Largest fiber: L = 1345 ym



CzystoSI

WYNIK POZYTYWNY

Particle count’
on membrane

Particle size Code Total'
[pm]

Summarized results:
> 600 J-K
100 - 600 F-l
15-100 C-E

Detailed results:
> 1000
600 - 1000
400 - 600
200 - 400
150 - 200
100 - 150
50 - 100
25- 50
15- 25
5- 15

WOOUOMME I —« X

CCC' (Component Cleanliness Code):

A(B15/C-E15/F-110/J-K00)

152
3363

o oo

24
120
525

1434
1404
4071

A(B15/C13/D14/E12/F10/G8/H6/100/J00/K00)

Particle count!
per sample
Total

0.0
162.0
3363.0

t echni
w komponentach EV

Range of the test:
CLEANING STANDARD:

Maximum residual dirt per sample: < 2mg
Maximum particle size < 400 ym

Metallic

0.0
6.0
108.0

Particle count’
per 1000 cm?
Total’

0.0
864.1
19118.8

455
136.4
682.2

2984.7
8152.4
7981.8
23143.8

Metallic

cCZnNna

Largest metallic particle
155 pm x 87 ym

Largest nonmetallic particle
359 pm x 282 pm

Membrane overview

Second largest metallic particle
128 pm x 32 pm

Second largest nonmetallic particle
326 ym x 277 ym

Largest fiber: L = 1765 pm



Liczy sin cagoSl| procesu
A Otoczenie produkcjiic zyst oSl techniczna na kaUdym
produkcji (nie tylko czNstRi Lczne

N\

A Zesppcjalist- -w
A JakoSlI medium (np. twardoSi
A OEE (Overall Equipment Effectiveness)

A CiNggoSi produkcji (np) podw

A Filtracja dokgdadna
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Jak dobieral technol
mycla komponent - w?
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CzystoSl konieczna, a Mo U

= AN &

Specyfikacja —> Wyb:-r1r €<——> Czyste
czystoSci Technologii systemy
cznSci gotowe
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Ludzie

Akceptacja Zrozumienie WdroUeni e Kontrola

OReprezentowanie
Kierownictwo
OAlokowaniez asob - w

dZdefiniowanie celij ak o Sci owy c h
Planista
60pracowuj eSriodwdir aUa

Monter, Operator, WYWDzikaogvay sp-jnie i Z samodzi el

|....$’i" %Q ::é‘—:.
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J ak

dobral proces?

TEMPERATURA
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]
Co myjemy w czym - medium

Zanieczyszczenie / Medium Rozpuszczalniki chlorowane Wodne Sro
myj Nc e (CHC) Modyfikowane alkohole  Wn gl owodor ymyj Nce
Ol eje, ochrona pr 0 0o 0 0/3

Ol eje o wysoki ej

dodat k- w 0 0 6/3 E
Emulsja 0/3 0/3 E 0
Woski, smary 0 0/3 0 3
Pasty polerskie 0 0 6/5 6/5
CzNstki, wi-ry 0/3 o] 0/3 0
Odciski palc-w £ 0/3 3 o)
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CzystoSI techni
a otoczenie produkcji

- RosnNca waga SwiadomoSci
produkcyjnej

czy

- Uregul owany przepgyw materiag- wesdpowi adaij N
Srodowi skowej klas czystoSci

- Cel:wyeliminowanie moUl i woSci przenoszenia 2ze
pomi ndzy obszar ami i do obszar-w czystych
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Kl asy c y_ t oSci

w oparciu o ko

Wy magania / Kl a konwencjonalna KC1

KCO

Oddzielenie powierzchni za

( KC)

n przestrzennN

Produkcja Strefac z y s t o § ©flizolowana strefa

czystoSci
KC 2

Pomieszczenie
czyste KC 3

pomocN oznakowa
podgogowego, Sc e
dzi agowych, pogy"

O«

Oddzielenie powierzchni za
pomocN stagdych

O¢ W

Uregul owany tr a

O«

Zdefiniowane ruchy personelu

Technologia czystego powietrza
(w tym klimatyzacja)

N W W W
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OWYMAGANE

]

O¢ O«

O«

2 NIE WYMAGANE

>
é

O« O« O«

O«
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Mycie precyzyjne

clear solutions for a better tomorrow

~

Mycie cznSci system:- w:
Filtracji

Sterowania

Ukgadu chgodzeni a
Klimatyzacji

Ukgad jezdny
Ukgad hamul cowy

Charakter detali:

trudnei skompl i kowane kszt
otwory nieprzelotowe, wysokie
wymagania czystoSci

Proces:

pojedyncze cznSci, myc
elementy w koszach procesowych,

traceability
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