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Filtration

Automation ' i "- )3
Ztkik
A Cleaning Assembly & Test
N [/ MO AN I X
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Why cleaning? M4 ig¥E? DURR

Ecoclean

The industrial parts cleaning lays important foundations for unobstructed production

processes... T FHIEYERA Y F A= AR N EEZEM

Ensureance of an optimal component surface for further manufacturing steps

FIRFMHREMIABIBRERS, AT BHE” LFRS

= Cleaning of undesired material (oil, emulsion particles...) iUt 225 CGilifig, FLALFIck: 25 45

= Removing of passive layers [ flift 2
= Activation of surfaces W% M
= Protection against corrosion 57 J& il {4

Ensurande of the component function concerning contamination (life cycle application) \i5

RYIRIAEN S, HRFIFOIIRE (a8

= Conformance to preset cleanliness requirements 75 W46 & i€ M5 E sk

...and for this reasons it is an adding value quality relevant manufacturing step in parts

production. EX ERIRE, FrUEEHAE=SY, TWEREXRIRE, BEERINERNEEASS
%‘%@coclean 14 -



When cleaning? {14 BHREEYE? DURR
Cleaning as manufacturing step 1EAAEF=PBRINELE Ecoclean
Drawing/pressing Hrfe#

Metal-cutting processes

& EVIEI R

Chemical processes #2532
Test processes ikt 2
Hardening jnfg

Assembly 43
Packing fu3

Surface treatment

Casting % —) 1 ) (hardening, coating,...)
Grinding EEHI RIAAEE, mE, w2
Polishing #il% Further processing

e s

Production process £

P
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What is cleaning? t+4& (ML) HE? DURR

: . . v— Ecocl
Possible contaminations B] BEfE7E V5 44 pociean
Insignificant adhesive Middle/strong adhesive Coatings &)=
contaminations ¥A F ALK [l contaminations Z44: BT K]
i 15 A i 15 A

Oil, emulsion particles, chips,| |Fats, soaps, graphite, metal Reactive lubricants,

dust mpg. SUmER. BEE, Kk abrasion, polishing paste, phosphate/chromate/zinc
lapping combounds coatings, corrosion layers

TN, BERRERER, BERE, LR
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Spectrum of work pieces T4

© Durr Ecoclean
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Bulk ware K#t&ZF/F
= Simple handling for mass and insensitive parts Kt & ZF 15 1 i
LGB

= Cleaning result depends on geometry and surface property H{#t

T LT 25 R B2 TR P [ 4

Positioned parts . F4

= More elaborate handling, dependant on geometry of parts ¥ in4i
BURPEVE, BT Z AR LA 451

= Better cleaning result due to positioning of pars &7 & {44 5 411
NEMWIYEN

Single parts Ba—Z/4

Belt- and chain transport systems ‘i 2akE 4k 240

» Easy parts handling; limited cleaning efficiency
Y VNS Lo B T R S

Specific handling (robotics) or transfer system £ AN (HLEE A 8B R
o

RIL
= High cleaning efficiency due to adjustment to parts geometry id M &4 J1,
IREE, TEVERCR S

217 -



Examples for different cleaning requirements

AN FESUEE R 2561 1 B

Work piece
type L4257

Cleaning
task/
requirement

T R

Throughputy=
=/
Batch weight
i RY TN

Large Parts KA F {4

Degreasing Aifg
for further processing

NN 2T RS
(5 1 oil/h)

3 charges/h
a 1500 kg

Positioned parts EfrZE4F

Conservation fr#"
for export shipment

T H s

10 charges/h
a 150 kg

Ecoclean

Bulk ware g 3EE M4

Particle removal
PN N b A
95% of particles < 250 pm

4 charges/h
a 50 kg

© Durr Ecoclean
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Cleaning media JE¥EA R DURR

Ecoclean

- Water based (alkaline) Cleaners 7K E:iE¥EAN R

- Chlorinated Solvents (Trichloroethylene, perchlorethylene)&4LEE 7
=82k, MR

- Non — chlorinated Solvents (Hydrocarbons)

JEFABEH BREBEFD

- Polar Solvents %57

% <> ExonMobil @ SCastrol | ricis

© Durr Ecoclean -20-



Comparing cleaning effectiveness of agueous ﬂinH
and Hydrocarbon systems 7KEEFIKE R Soid ik
;&% [:[3}"& Ecoclean

4 pc. aluminium part with complex geometry

was manufactures / contaminated with:

AMEERHI A M 228 F M, BAA W 53Ry

B.) Water based coolant & Chips
IKEEVS HN AT V) /B

Cleaning of one part each in:
BEDZAFHZ I MF UL

1. Aqueous Cleaning system JKIEiEVE RS

2. hydrocarbon (Solvent) Cleaning system
SRR

© Durr Ecoclean
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Comparing cleaning effectiveness of aqgueous I:n"ZIH
and Hydrocarbon systems 7K3&HIlik = R SLIE G uR

)‘&% Hzij( Ecoclean
B.) Contamination:
yﬁ ?fh[ %
Coolant & Chips 15 WA JE
1.Millipore filter &/
after cleaning in a “
Aqueous - Cleaning
machine 7E/KEHYE R SEE
o

VNSV R C{RUR/LE S UR)
PAENNEIE S

2. Millipore filter

after cleaning in a b LR

Hydrocarbon -

Cleaning machine
TER AT VE R GUTH UL
Za, Al gl
U8 e I RUR

© Durr Ecoclean _22.




Comparing cleaning effectiveness of aqueous

and Hydrocarbon systems

LR R ST Ve AR L

= Polar #z M1

= Qil is not soluble in

media JH EANBEIETE
TS IR VAT T A

water based cleaning

© Durr Ecoclean

Hydrocarbon BxE
CH,
el O CHl CHE
CH

2

CH,

= non-polar JEH 1

= Qil is soluble in Solvent
(Hydrocarbon) jHifigmJ bA
TEIRE T A

Ecoclean
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Which cleaning media for what kind of contamination ? I[]inHI
T VBT ARG G i B S A e 2 Eoudlaan

hlorlnated Solvents
Aqueous W ok Hydrocarbon C &, Non
il

Oil, grease /EE Y A5 good - very good very good
(B PLE, FER ) | g ss FEHLF

organic, non-

Kolophonium #% #A g Moderate moderate - very good moderate — good
organic, polar) HHLE A 3 rh &t ) % 4 HE B4

Water based coolant /

Emulsion, salts very good (dependent on

KT HI FLALH, 252K BT solvent formulation) &
(mineral, polar) i ¥ 5t #% 1tk BT

Chips, swarf, dust moderate — low
P18 58, 2K 4 (mineral, HAEFIK
non-polar) i 4 i, A% 1% Dependingfon machine configuration BU¥ NI EE

Principle: “Like dissolves like” #H{L&EHZA

© Durr Ecoclean _24 -



The selection of the right cleaning media is based on the

principle: & FEIEMRIFLE T BUEENE LT BRI

“Like dissolves like” “FBALAAH % e "

this has influence on your:
... Surface quality XHEHRE
... Cleanliness results ¥4 R
... Surface and corrosion protection R &Ry
... Machine running time & waste management
DA 1B A R ) b 7
... Energy and media cost BEUERA A

© Durr Ecoclean
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State of art in industrial cleaning technique DURR
TALE B AR K E A R BT
Past S UR

Ecoclean

© Durr Ecoclean _27-



State of art in industrial cleaning technique DURR

TAERF AR AR & K
GenSraI and specific requirements i E K 4R E K Ecoclean

General requirements
= Cost effectiveness AR #

= Environmental compatibility 353240

Health and safety @ 522 4

Maintenance effort i

Down time  # [

Special requirements $FERE K

= Cleaning result JEUE45R  Flexibility RiEME YR

=  Cycle time 754 Throughput =&

© Durr Ecoclean -28 -



State of art in industrial cleaning technique DURR

TAEUEEAR &K BKF
Present I7E Ecoclean

© Durr Ecoclean .



State of art in industrial cleaning technique DURR
TALE SRR KIBAR K K
Machine types &&HS Ecoclean

—

P — ”m

Inline Spray- cleaning (belt) systems (W-types)
TESmERETE Cir 2O THVERS (WAL

© Durr Ecoclean -30-



State of art in industrial cleaning technique DURR
TALE SRR KIBAR K K
Machine types &&HS Ecoclean

--------------------------- » Kaskadenfiihrung @ =t zuBad 4

Badaufbereitung bzw.
Nachfiillen des Aquaclean

____________ Frischwassernachdosierung

Multi-tank cleaning systems (only W)

AR RS (URT WD

© Durr Ecoclean -31-



State of art in industrial cleaning technique DURR
TALE SRR KIBAR K K
Machine types &&HS Ecoclean

jal systems (Automotive)
| ¥

Transfer-, Robot- systems (only W-type)
Mainly for bigger automotive components i, Hlas ARG R TWH, T TR EF

© Durr Ecoclean -32-



State of art in industrial cleaning technique DURR
TAREVER AR KB AR R BT
Machine types ##&K%! Ecoclean

Single-, double-, multi Chamber cleaning systems
(W-, S-, C-types)  Hf, XUk, 2 TEILERS

(Wi, s, CH’)

© Durr Ecoclean .



State of art in industrial cleaning technique DURR
AR AR BA R BT
Cleaning treatments Ecoclean

BYELZE
= Parts movement ZA}1z 3

» Closed systems (for Solvent)
and use of vacuum
BIHIRGE QD FE 2N H]
= |njection Flood wash (IFW) _
and /or Spraying function Movie —
RBCETUEVE W ZEK

= Ultrasonic &/

Cleaning treatments ®

= Vapor degreasing (for Solvent)
2T (1))

= Hot air and /or vacuum drying
RPN L 25 T

© Durr Ecoclean -34 -
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Product Line Universal 1# /= 2k DURR
Cleaning of Hydraulic Parts ¥&EZHFRIELE Ecoclean

© Durr Ecoclean



PL Universal — Market segment hydraulic parts CIDUHH

B FAF :coclean
Contentlj\]:fé: Ecoclea

Production process — hydraulic A&/ LZ-W/E

Hydraulic parts - typical contamination ¥ & Z - # &l y5 4L

Why cleaning of hydraulic parts? At 4GSR EZT4-?

Difficulties while cleaning hydraulic parts & ¥EBUE 48 i s 7E k5 2
Reference customers Z#%% /7

Component and contamination define cleaning media and process
Case studies 4|5 Hr

Reference list % H

General information - hydraulic parts 22518 B-WREZ4F

© Durr Ecoclean -37-



Production process — Hydraulic &= T &-# ||]UHH|

AN Ecoclean

© Durr Ecoclean -38-



Production process — Hydraulic £

[}

Ecoclean
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Production process — Hydraulic =T 2-yE [DURR
Hydraulic parts ¥ HEZF4F Ecoclean

s

WO TN HIAE = G i ) B AT TR AN 00 o AR T35 sUsE CNC B A3 42K, 8t
17 I, AR e, ) R 257 [ Z B Y R ORI B EAR AR . R ] DA
VAL S MR A RN TR Z A I Z5A o ZEE) L A0 (1) )8 S o 0 R i e v o 2804 AR
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Why cleaning of hydraulic parts? II]UHFIl
. ﬁé\gﬁ%%: }_"E%Q’ﬁ:? Ecoclean

The industrial parts cleaning as quality-relevant production step
for surface and process improvement in the production of hydraulic parts

VB0 PR TR B M LT 2RI -5 R EREKAREFAHRITEL

» Intermediate cleaning for following production steps (clamping — handling processes)
AP BRIk SS B R TR (R -AR B T2

» Cleaning of contaminations from processes (oils, emulsions, particles, chips)

EVE L 2R R AY) Col, UG, BRI, #E s )

= Remove of passive layers 2 [&4li{k 2

= Activation of surfaces for chemical follow-up processes (e.g. coating)

WO RN G 8 TP Ess C e, Ww)2)

= Corrosion protection (& g4

» Fine cleaning while maintaining high cleanliness requirements
w LT i v SR R AT DR

© Durr Ecoclean -41 -



Difficulties while cleaning turned parts I__DUHHI
%%Zg‘%ug,fq:%XE)ﬁ Ecoclean

= Much oil: The difficulty is that for the further processing (e.g. galvanic processes,
co, ating, sticking, mounting etc.) the parts must be absolutely free of fat (oil / emulsion).
Particle sizes are also often a challenge.

KEM: MEAT I P LTE (LTS, BRETLE, g BRES) F00M
Bse o LA, AR RS —

» Cleaning after TEM deburring: The difficulty is that the parts are brown; the cleaning
contaminates the bathes strongly; for steel parts a passivation is compulsory.

fe () BRI ZJEMTEDE: HMEEA T TN, BRI 97U KR
s BTURR B 1) 5 AT b ZIUEARLIT

= Different materials (stainless steel, brass, steel, AL, etc.)

RREBAE CREEM,  #04, i, 4Rases)

» Bulk parts, density, throughput @ -
KRR, B, Wi |

= Blind holes (small capillary tubes) HFL  4H/MEAFL) = __
= Bulk material as well as places parts (precision parts) 0 ﬁ' ‘

R e O 2

© Durr Ecoclean _42-



Reference customers %% DURR

Ecoclean

Selection of hydraulic parts manufacturer & 4L =71k

Rexroth H.WDTEAM
Bosch Group m 1 .ﬂUFﬂ#‘l.ﬂf{ﬂﬂ'_‘rf(HHfﬂ'

HYDRAULIK |

INBRINKS —

5 SAUER
Systemtechmk GmbH MNFQSS
(@) froqokov WA seons

© Durr Ecoclean - 43 -



Component and contamination define cleaning I:I]UH |:||
media and process

FARS R E YA TR T 2 e

Parts &4 Contaminationys 44y Cleaning with FiftA4 &

... watery cleaning media:

Hydraulic parts, Emulsion, chips ) :
: : PN The Dlrr Ecoclean W-series,
e.g. hydraulic cylinders A, VI e.g. Universal 81W, EcoCBase W3

WIEZH, B EyR KEEA: ¥:/REcoclean FIW &%)

-44 -



Component and contamination define cleaning EIJUR HI
media and process

SRS YIS REN TR T 2 e

Parts 44 Contaminationys 44 Cleaning with ... F{t4iE
Hydraulic parts Processing oils, ... hydrocarbons: BRE &%
e.g. pump parts preserving agents, The Durr Ecoclean C-series,
o T fok polishing pastes, e.g. Minio 85C, EcoCBase C2

FBL FTEFREK
R W

|||||
il .II:'I

© Durr Ecoclean - 45 -



Component and contamination define cleaning I:I]UR |:||
media and process

RSB T2 o

Parts /4 Contamination 75 %4 Cleaning with ... Ff A&k
Hydraulic parts polar or non-polar ... polar and part-polar solvents:
B Z A contaminations R PR

(e.g. oils, salts, pastes, The Durr Ecoclean P-series,
lacquers and adhesives) e.g. Compact 80P, Universal 81P,
AR AR P VT G ) EcoCBase P2

(n, W, #+, KR, &
B REYD

© Durr Ecoclean - 46 -



Component and contamination define cleaning I:I]UH |:||
media and process

FARS R E YA TR T 2 e

Parts &4 Contamination ¥54u4 Cleaning with ... Fift A& ¥k

Hydraulic parts, Residuals of TEM ... watery cleaning media: 7KZA\ &
e.g. control blocks deburring The Durr Ecoclean W-series,

WERME: mElkms  AERBHZENERY ¢.g. Universal 71
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