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Surface
Treatment

Gazeteci / Journalist
Blue Rondo International

Otomotiv Ici Salterlerin Atmosferik Plazma Islemi
Touched a Thousand Times, Atmospheric Plasma Treatment of Interior Car Switches

Bin Kez Dokunuldu

Otomobil yapimailarinin arag ici plastik parcalarin boyama islem-
lerine yonelik giderek artan kalite ve cevre taleplerinin temini icin,
Glney Almanyali bir Uretici tarafindan her yil milyonlarca salter ve
kontrol tuslan atmosfer basing plazma ile 6n islem gérmektedir.

Gosterge panosunun plastik tuglarina bir otomobilin hayati bo-
yunca binlerce kez dokunulur. Bazen daha yumusak, bazen daha
sert; bazen temiz veya kirli parmaklarla... Onlara nasil dokunulursa
dokunulsun, gériiniim yillarca kullanildiktan sonra bile miimkiin
oldugunca degismemelidir. Ornegin BMW, boyali bir déner salte-
rin asinma mukavemetinin, boyada kusur ortaya ¢ikmadan 6nce,
360° donmelerde en az altmis bin kez dokunmaya dayanmasini
sart kosar. Hatta, 6rnegdin CD veya klima cihazinin butonu gibi, nor-
mal basmali salterler en az yliz bin dokunmaya dayanmak zorun-
dadirlar. Bu da 17 yillik bir siireye, yani Miinihli otomobil yapimcisi-
nin varsaydidi arag émur déngusiiniin tamamina, tekabil etmek-
tedir. Benzer varsayilan degerler diger birinci sinif tedarikgiler icin
de gegerli oldugundan bu, tedarikginin dolayli olarak tiim misteri-
lerine ayn1 yliksek seviyede bir kalite diizeyi sunmak zorunda oldu-
gu anlamina gelmektedir.

Kolay is Degil

Boya islemlerinin ylksek kalite standartlarinin saglanmasi, malze-
me ylzeyinin 6n islemiyle baslar. Bu ytizeyi kolayca tutmayan po-
likarbonat gibi plastiklerin hassas bir temizligi ve aktivasyonu ya-
pilmadan, kusursuz boya gorlntiisi ve uzun siireli saglam tutun-
ma garantisi verilemez. Her iki islem, hem temizlik hem de aktivas-
yon, icin farkll ydntemler mevcuttur ve hangisinin amaca uygun ol-
dugu iyi tespit edilmesi tavsiye edilmektedir. Yapisma 6zelligini art-
tirmak icin genelde kullanilan solvent bazli astarlar cevreye zarar-
I ve atik imha maliyetleri yliksek oldugundan, artan gevre bilinci
baglaminda otomobil Ureticilerinin de yeni yontemler aramasi ve
trendin suda ¢6zlinen boya ve ¢evre dostu 6n islemlere dogru git-
mesi sasirtici degil. Daimler birkag yil dnce Radolfzell'deki tedarik-
¢isi TRW Automotive Electronics & Components GmbHdan, bile-
senlerin tozunu gidermek icin kullanilan iyonlastiriclya ek olarak
bir temizleme daha talep edip, su bazli boya kullanimi planladigin-
da, Radolfzell'li sirket bir sorunla karsi karsiyaydi, ¢linkii otomobil
Ureticisinden istenilen Powerwash yonteminin kullanissiziigi daha
test asamasinda belliydi. Kerstin Tietz, TRW Radolfzell'de Boyama
ve Lazer Asindirma, Endiistri Mithendisligi Departmani’nin Ust Dii-
zey Muhendisi, sdyle anlatiyor: “Powerwash ile yaptigimiz deney-
ler sonucunda kuiguk ebatli, sadece birkag cm boyundaki parcalari-
mizin sadece savrulup gittigini veya birbirlerine carptigini ve boy-
lece cizildiklerini gordiik. Buna ek olarak, su, jig dedigimiz kaliplarin
icinde kaliyordu. Jig'lere delikler actik ve hatta kaplari bile degistir-
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Touched a Thousand Times

Carmanufacturers are forever placing greater demands on the quality
and environmental credentials of paint processes for the plastic com-
ponents used in their vehicle interiors. To meet these requirements, a
South German manufacturer pretreats millions of switches and con-
trols with atmospheric-pressure plasma each year.

The painted plastic switches on a dashboard are touched thousands
of times during the life of a car. Sometimes gently, sometimes roughly,
sometimes with clean fingers, and sometimes with dirty ones. But
no matter how they are treated - the paint must stay intact. And
furthermore, even after years of use, they should look and feel just the
same. BMW, for example, requires the paint used for rotary switches to
be sufficiently wear-resistant to withstand being turned through 360°
no less than sixty thousand times before the paint shows any signs
of damage. Standard pushbutton switches, such as CD or climate
controls, must even be able to withstand at least a hundred thousand
touches. This corresponds to an assumed load over a 17 year period
regarded by the Munich-based car manufacturer as the total life cycle
of the vehicle. Other premium brands have similar specifications,
which means, by analogy, that the supplier must offer virtually the
same high standard of quality to all his customers.

No Easy Matter

Pretreatment of the material surface is the starting point for meeting
the rigorous quality requirements of the paint process. A flawless paint
finish and long-time stable adhesion cannot be achieved without mi-
crofine cleaning and activation of plastics which are resistant to ad-
hesive bonding, such as polycarbonates (PC). Different techniques are
available for both cleaning and activation and it is advisable to find
out exactly which is most suitable for the intended purpose. Since the
solvent-based primers often used to increase adhesion are harmful to
the environment and costly to dispose of, it is clear that in an age of
greater environmental awareness, car manufacturers must seek al-
ternative solutions; the trend is shifting towards water-soluble paints
and environmentally friendly pretreatments. Some years ago when
Daimler asked its supplier TRW Automotive Electronics & Components
GmbH in Radolfzell to provide a further cleaning stage — in addition
to the ioniser already used to remove dust from components — and
was also planning to switch to water-based coatings, the company
from Radolfzell was faced with a problem: The power wash process
requested by the car manufacturer proved to be unworkable right
from the test phase. Kerstin Tietz, Senior Engineer in the Industrial En-
gineering, Painting & Laseretching Division at TRW Radolfzell, recalls:
“Our tests showed that power washing simply blasted away our tiny
components, only a few centimetres in diameter, or blew them onto
one another so that they got scratched. On top of that, the water got




dik ama bunlarin hicbirisi fayda etmedi”” Alternatif olarak tasarla-
nan CO, islemi de daha az hayal kirikligiyla sonuclanmadi: Yine bi-
lesenler kaliplardan uctu gitti; bir de yontem calisanlarin kulaklari
icin dayanilmaz yiiksek sesli olmakla kalmayip, gerekli tanklar icin
acik havada 6zel alan da gerektirdiginden cok muskulathydi. Her iki
yontemin temizleme glicli genel olarak iyiydi ve agir parcalar icin
oldukga uygun olurdu ama aktivasyon yeteneginden yoksundular.
Bu, su bazli boyalarin kullanimininda gerekli olan aktivasyon icin ek
bir sistemin gerekli oldugu anlamina geliyordu. TRW baslangicta
bunu florlama tekniginde bulduguna inandiysa da daha ilk deney-
lerde olumsuz bir sonugla karsilasildi: PC parcalan islemden sonra
kismen yanarddner mavi, kismen de saydam oldular. Ayrica, 6n is-
lem icin harici bir hizmet saglayicisina gdnderilmek zorundaydilar
ve bu bagimlilik seri iretim yapan Ureticiler icin fazla biiyk bir risk
teskil ediyordu. Bir de islem ¢evre dostu degildi.

TRW arastirmalarina devam etti ve sadece tek bir islemle hem ince
temizligi hem de polar olmayan plastik yiizeylerin aktivasyonunu
mumkin kilan ama ayni zamanda da énceden sayilan sorunlarin
hicbirisini yasatmayip yeni sorunlar da ¢ikarmayan bir yontem kes-
fetti: atmosferik openair plazma teknolojisi.

Temizlik ve Aktivasyon Bir Fonksiyonda

Plasmatreat GmbH, Steinhagen, tarafindan 1995 yilinda gelistirilen
plazma jet teknolojisi glinlimiizde diinyanin cesitli sanayilerinde
yerini almis bulunuyor. Cevre dostu in-line yéntemi vakum odasi
gerektirmez ve normal atmosfer kosullarinda uygulanir. Sistem
¢ islemi, saniyelik tek bir islemde sunmaktadir: Plastik yiizeyin
mikro diizeyde temizligini, statik desarjini ve ayni zamanda yiiksek
aktivasyonunu saglar. Malzeme ylizeyinin aktivasyonu sonucunda
yiizey enerjisi (mJ/m?) yiikselir. Bu da bir boyanin veya kaplamanin
beklenen tutunma ozelligini degerlendirmek icin en Snemli
olclidiir. Genelde plastikler <28 - 40 mJ/m? arasinda dsiik bir
yiizey enerjisine sahiptir. Tecriibelere gére sadece 38 - 42 mJ/m?
Uzerinde ylizey enerjileri iyi tutunma 6zellikleri saglar. Bir boyanin
glvenli tutunmasinin sarti, kati nesnenin ylizey enerjisinin sivi
boyanin ylizey geriliminden (mN/m) daha yiiksek olmasidir. TRW
Radolfzellde enjeksiyon kalip parcalarinin ytizey enerjisi 32-34 mJ/
m?yken, plazma isleminden hemen sonra PC parcalarinin yiizey
enerjisi 56-58 mJ/m*degerlerine, bazen de 72 mJ/m?nin bile tistiine
ctkmistir. Peter Langhof, Plasmatreat Pazar ve Proje Yoneticisi,
anlatiyor: “Mikro dlzeydeki temizlik glicliyle ayni zamanda ytiksek
aktivasyonun cift etkisi, geleneksel sistemlerin verimini fazlasiyla
geciyor. Sonug olarak, homojen boya gradyanlarn ve kaplamanin
en yuksek zorlamalara karsi da uzun siireli stabilitesi saglaniyor”
(Resim 1). Plazma islemi sirasinda plastik ytizeylerin tipik 1sinmasi
genelde 30 °C'den az olur.
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trapped in the jig moulds. We drilled holes in the jigs and even modified
the containers, but it was no use” A CO, treatment which was consid-
ered as a possible alternative proved equally disappointing: Again the
components were blasted out of their moulds. Moreover, this method
was not just intolerably loud, but also expensive, as extra space had to
be created outside to accommodate the tanks. Although there was
no question that both methods offered good cleaning power and
would have been entirely appropriate for heavier components, what
they lacked was activation capacity. This meant that an additional
system would have been needed to provide the activation required for
water-based coatings. TRW initially thought that fluorine technology
would provide the answer, but preliminary trials proved otherwise: Af-
ter treatment, some of the PC components were iridescent blue, and
some transparent. Furthermore, they had to be sent to an external
service provider for the pretreatment and this dependence was too
great a risk for the manufacturer, who works in series production. And
besides, the process was not environmentally friendly.

TRW conducted further research and discovered a process that not
only enabled microfine cleaning and activation of the non-polar plas-
tic surfaces in a single operation, but did so without causing any of the
problems referred to above, or even creating new ones: openair atmo-
spheric plasma technology.

Cleaning and Activation in a Single Step
The plasma jet technology developed by Plasmatreat GmbH in Stein-
hagen back in 1995 is now used throughout the world in a wide range

of industries. The environmentally friendly in-line process works under
normal ambient air conditions, thereby dispensing with the need for

avacuum chamber. The system performs three operations in a single
process lasting only a matter of seconds: It simultaneously brings
about the microfine cleaning, electrostatic discharging and strong ac-
tivation of the plastic surface. Activating a material surface increases

its surface energy. This is ultimately the most important measure for

determining the probable adhesion of a paint or coating. Plastics gen-
erally have a low surface energy between < 28-40 dyne. But experi-

ence shows that only surface energies above 38-42 dyne offer the right

conditions for adhesion. Reliable paint adhesion is conditional on the
surface energy of the solid material being higher than the surface ten-
sion of the liquid paint. Whilst immediately after injection moulding
the surface energy of PC components at TRW was only 32-34 dyne it
increased to values of 56-58 dyne, and in some cases even in excess
of 72 dyne following plasma treatment. Peter Langhof, Market and
Project Manager at Plasmatreat, explains: “The dual effect of micro-
fine cleaning and simultaneous strong activation far outweighs the
effectiveness of conventional systems. This produces a homogeneous

paint finish and long-time stable adhesion of the coating even under

the most challenging load conditions” (Fig. 1). The rise in temperature
of the plastic surface during plasma treatment is typically less than
30°C.

Fotograf / Photograph: Plasmatreat

Resim 1. Konvansiyonel sistemlerin etkinligi, atmosferik plazma isleminin cift etkisi sa-
yesinde fazlasiyla asiliyor.

Fig. 1. The dual effect of the atmospheric plasma treatment far outweighs the effectiveness
of conventional systems (photos: Plasmatreat)

Paint&Surface

=
=
=)
=
1=
e~
=
=
<
=
eS|
=%
<
=
9
=
<
=
=]
=
=
=
=
<
=
=
=)
_
eS|
=
12
<
=
E
=
1=
S
&
=
>
N
=
=
‘6
=
=
=)
~
o
2
<
=
=
[==)
=
—
=
=i
1)
=
=
1=
e

N
o}

w
k=
(=11]
o
(=]
=
-_—
[%)
=%
K=
(=11
=
e
(=]
o
(&= )
-]
=
<
w
=
_C)
R
<
2
=
[—1N
-
e
=
2]
[= 4N
@
<
(&)
=
(=%
—
(&%)
—
=
=\
=
S
ol
=%
=
=
(=%
(&)
(a1
=
=
=
(7<)
(=1
=
.
<
o
[ )
=
QO
-]
=
o
[~
—
=
2]
[= N
=
=
5
w
=
=)
=




(0
o

=
&=
=)
=)
=
=
=)
=
]
=
o)
(=
<
S
o
>
)
=
S
=]
(=21
=
)
<
=
=]
(==
ey
o
]
xn
<
=
E
=
=
=~
(73
=
=
N
=
=
<
=
=]
(==
~
o
=
<
=
=]
==
=
=
=
-
7]
]
=
=
e

w
K=
[=11]
o
o
[ =
-_—
(&)
Q
=
[=11]
=
et
<
o
[ )
-]
=
<
w
=
_D
o
<
2
=
[=—1
-—T
e
=
g
[~
K2
<
(& ]
=
(=%}
_-—
(&)
et
=
[=\]
=]
=
<
[=%)
=
=
(=]
(&)
<
=
=
=
v
ou
=
L
<
o
[ )
=
Q
-]
=
o
[~
a—
=
g
[~
=
=
et
w
=
=]
=

Yiizey Islem / Surface Treatment

Boyama Prosesinde AD-Plazma Metodu

Buglin TRW Radolfzell tarafindan, Daimler, Ford ve bagka oto-
mobil Ureticileri icin sensorler, anahtarsiz giris sistemleri, arag
ici kontrol ve konfor sistemleri icin salterler ve salter modiilleri
Uretilmekte. Enjeksiyondan boyamaya, lazer kesimden elektro-
nik tretime, kullanilacak bilesenlerin biytk bir kismi fabrikada
kendisi tarafindan dretilip, monte edilip yerinde test edilir. Plas-
matreat tarafindan saglanan ilk kiralik test sistemi kisa siirede
gonilleri kazandi. Tietz: “Kullanimi kolaydi, yerden tasarruf
sagliyordu; anlasilir, kolay ve tehlikesizdi. ” Test asamasindan
sonra iki plazma jeti ile donatilmis bir Gretim tesisi kullanildi.
Ancak artan is hacmi ile daha biyik bir boyama tesisi gerekti
ve Rheda-Wiedenbriick’'te bulunan makine Ureticisi Venjakob
Maschinenbau GmbH & Co KG boyama istasyonunun hemen
oniine seri baglantili bir plazma sistemini entegre etme sipari-
sini aldi. Bahar 2011'de, yeni 25m uzunlugundaki boyama hatti
(plazma sistemi bunun sadece bir metresini kaplamakta) isleti-
me alindi (Resim 2). O zamandan beri alti tane patentli RD1004
tipi doner noziil gece glindiiz calisiyor. (Resim 3). Tek islevde,
haftada PC ve PC + ABS'den boyanacak yaklasik 180,000 g6-
rinlr parcayi temizleyip aktivasyonunu yapiyorlar. Buna basit
2D pargalarin yaninda, direksiyon simidi kapadi gibi karmasik
3D sekilleri de dahil. Her bir salter parcasi lazerle isaretlenme-
den 6nce bir gézle kontrolden ge¢cmek zorundadir (Resim 4).
TRW fabrikasinda, bircok kiiclik salterler ve digmeden senede
yaklasik 2 milyon ICPs (Entegre Kontrol Paneli) denilen tam tus
takimi olusmaktadir (Resim 5).

Fotograf / Photograph: Plasmatreat

Resim 2. Openair plazma sistemi (6nden 3. sistem) toplam 25 metrelik boyama
hattinin sadece bir metresini kaplyor.
Fig. 2. The Openair plasma system (3rd unit from the front) takes up only one metre
of a painting line with an overall length of 25m.
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AP Plasma in the Paint Process

Today TRW manufactures sensors, keyless entry systems and
switches and switch mechanisms for systems inside the vehicle
designed to enhance control and comfort for car manufacturers
such as Daimler and Ford. From injection moulding and paint-
ing to laser cutting and electronics manufacturing, most of the
components are produced, assembled and tested in-house. The
first system supplied on loan by Plasmatreat to perform the test
runs was quick to gain admirers. Tietz: “It was easy to operate,
clearly laid out, quiet, safe and didn't take up much space.” Af-
ter the test phase a production plant equipped with two plasma
jets was initially used. But as volumes increased, a larger paint-
ing line was required and Venjakob Maschinenbau GmbH & Co.
KG from Rheda-Wiedenbriick was commissioned to integrate a
plasma system connected in series immediately upstream of the
paint station right from the outset. In spring 2011 the new 25m
long painting line — in which the plasma system takes up only a
meter — was up and running (Fig. 2). Six patented type RD1004
rotary nozzles have since been working in-line around the clock
(Fig. 3). Each week they clean and activate around 180.000 visible
parts made from PC or (PC+ABS) blend prior to painting, ranging
from simple 2-D components to complex 3-D geometries such as
steering wheel covers. Each individual switch component is visu-
ally inspected before a laser applies the final markings (Fig. 4). The
TRW factory incorporates all the little switches and buttons into
around two million complete ICPs (Integrated Control Panels) per
year (Fig. 5).

Fotograf / Photograph: Plasmatreat

Resim 3. Alti adet doner noziil plazma jet gece giindiiz inline galisiyorlar.
Tek islevde, haftada PC ve PC + ABS'den 180,000 goriiniir parcayi temizle-
yip, aktivasyonunu yapiyorlar.

Fig.3. Six rotary plasma jets work in-line around the clock. Each week they
clean and activate 180.000 visible parts made from PC and (PC+ABS) blend
in asingle step.

Fotograf / Photograph: Plasmatreat

Resim 4. Boya kusursuz mu? Her bir salter parcasi, bir lazerle isaretlen-
meden 6nce bir gézle kontrolden gegmek zorundadir.

Fig. 4. Is the paint finish flawless? Each individual switch component is
visually inspected before a laser applies the markings.




Sonug

TRW'ye gore yiiksek islem guivenligi en yiiksek 6ncelige sahiptir
ve bu bilgisayar kontrolii ve monitor izlemeli plazma sistemi ile
saglanir. Boylece Konstanz Golu kenarindaki fabrika bugiin yil-
da milyonlarca diigme ve salter Gretmektedir. “Openair teknigi-
ni kullanma karari, bizim icin dogru karardi. Bu ydntem bana iyi
ve glivenli bir duygu veriyor! diyerek Kerstin Tietz 6zetliyor ve
sunu ekliyor: “On islem bizim icin karli, kolay ve etkili. Zorlu miis-
teri ihtiyaclarini karsilamamizda bizi basaril kildi” Plazma sistemi
ile kombineli boyama tesisinin kullanimi ve astarin ortadan kalk-
masiyla birlikte Gretilen is dncekinin tic misline ¢ikti. Ayrica, tam
bir gecis ve bdylece tam alti kademeli bir islemden olusan slireg
ortadan kalkarken, ayni zamanda diger temizleme sistemleri ve
astar aktivasyonuna karsi zamandan ve genelde gerekli olacak
enerji maliyetlerinden %901 tasarruf saglandi.

Yiizey Islem / Surface Treatment

Fotograf / Photograph: Plasmatreat

Resim 5. ICP kontrol paneli, bir gdsterge panosunun kalbidir. Kusursuz
bir boyama ve yillarca kalici yapisma icin plastik tuslar boyama 6nce-
sinde atmosferik plazma ile islenir.

Fig.5. The integrated control panel (ICP) forms the centrepiece of the
dashboard. The plastic switches are pretreated with atmospheric
plasma before painting to ensure a flawless finish and an adhesion that
will last for years.

Summary

A high degree of process reliability takes precedence at TRW and
this is achieved through the computer-controlled and screen-mon-
itored plasma system. It enables the factory on the shores of Lake
Constance to manufacture several million buttons and switches
annually. “Using the Openair technology was the right decision for
our company. The system gives me peace of mind’, is how Kirsten
Tietz summed it up, before adding: “For us the pre-treatment has
proved profitable, simple and effective. It has enabled us to meet
our customers’ stringent requirements.” Throughput has tripled
since the company started using the new painting line with inte-
grated plasma system and stopped using primers. Furthermore,
not only has a complete run incorporating six operations been
dropped, it has also been possible to save a great deal of time and
90% of the energy costs compared with using other cleaning sys-
tems and primer activation.
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