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Surface
Treatment

Inés A. Melamies

Uzman Gazeteci / Specialized Journalist
Blue Rondo International

Maskelemeye Gerek Yok

Otomotivde dashboard Uretiminde politiretan kdpiik uygulamasi
esnasinda maskeleme yapmak yogun is glici gerektiren bir islem-
dir. Maskeleme diginda nasil bir yontem kullanilacadi ve bu sekil-
de hangi avantajlarin elde edilebilecegdi Audi Q5 icin otomotiv bi-
lesenleri saglayan bir Gliney Alman firmasi tarafindan atmosferik
plazma prosesi kullanilarak gosterilmistir. 1987 yilinda Audi 80 icin
ilk dashboard, Neustadt a. d. Donau Peguform tesisinin tretim hat-
larindan ¢ikmisti, burasi glinimiizde otomotiv sektori icin 6nde
gelen plastik parca Ureticisidir. 20 yil ve bircok araba modelinin
ardindan, siradaki kokpit Audi Q5 SUV modelin kokpitidir. Dash-
board yapisi tic malzeme katmanindan olusmaktadir: uzun, cam-
elyaf takviyeli plastik katman, PUR kopiik katmani ve kaliplanmig
PVC tabakadan olusan st katman. Peguform yapisal unsurlar en-
jeksiyon kaliplama ile polipropilenden (PP) iretmektedir. Polar ol-
mayan bu tip plastik malzemelerin yapistirma islemi 6ncesinde 6n
isleme tabii tutulmasi zorunludur. Bu tiir bir 6nigslemin amaci yiizey
enerjisini artirmaktir. Yiizey enerjisi ne kadar ylksek olursa politire-
tan képugiin buna bagl yapisma glicii o kadar yiiksek olur.

Audi Q5 dashboard’'unun yapisal katmaninin Gretilmesi icin,
Neustadt'ta bulunan sirket yeni bir 6n isleme tesisi kurmayi plan-
ladi. Ancak, bu durumda Uretici alternatif bir 6n isleme prosesine
yonelerek bunun icin geleneksel olarak uygulanan alevleme me-
todu yerine plazma teknolojisi kullanilmasina karar verildi. Bu ko-
nuda Peguform Uretim Muid(ir(i Oliver Berger, sunlari sdyledi, - cok
daha yiksek isletim maliyetlerinin yani sira - yeni bir alevle 6n is-
lem tesisi kurmanin temel maliyetlerinden biri bir yerine iki otoma-
tik maskeleme sistemi kurulmasinin gerekliligidir. Bunlardan bir ta-
nesi soldan direksiyonlu digeri de sagdan direksiyonlu araclar icin
gereklidir. Test fazinin tamamlanmasinin ardindan, plazma bazli 6n
islem tesisinin avantajlar Uretici acisindan son derece agikti. Pegu-
form isletme maliyetlerindeki tasarrufun yani sira plazma bazl ¢6-
zUm{in maskeleme islemine duyulan ihtiyacin ortadan kalkmasi-
nin yaninda ayrica plazmanin yiiksek enerji aktivasyonu sebebiyle
daha glicli yapisma saglamasi sebebiyle sonuclardan ikna olmus-
tu. Yeni tesis ile seri tretim 2008 yili basinda baglad.

Selektif Plazma On islem

Pazar lideri Plasmatreat tarafindan gelistirilmis olan Openair at-
mosferik plazma seri prosesi nozll prensibine dayanmaktadir. Sis-
tem normal oda kosullarinda calismakta ve sadece basingli hava
ve yiksek voltajla calismaktadir. Peguform'da Ui¢ rotasyon nozil
ile donatilmis olan plazma sistemi yaklasik olarak 250 m/s emis-
yon hizinda calisir. Bu ylzden aktivasyon kompleks geometriler-
de de efektiftir - kiictik cikintilar ve keskin donusler gibi. Plazma-
nin ¢alisma araligi noziile yakindir. Pozitif etkilerden biri plastik yu-
zeyin tam olarak kontura kadar taranmasidir. Plazma noz(lii malze-
me Uizerinde yon degisiklikleri yapabilir ve genis alanlarda tarama
yapabilir. Bu konvansiyonel alevle 6n islemeden oldukga farklidir.

Subat - February / Mart - March / Nisan - April 2013

No Need for Masking

Plasmatreat Fotograf / Photo Plasmatreat

Masking before filling the dashboards with foam is a labor-intensive
process. A way out of masking and what other advantages can be
derived therefrom is shown by a South German automotive compo-
nent supplier for the Audi Q5 using the atmospheric plasma process.
In 1987 the first dashboards for the Audi 80 came off the production
line at Peguform’s plant in Neustadt a. d. Donau. More than 20 years
and many car models later, it is the Audi Q5 sports utility vehicle that
receives its cockpit here. The dashboard structure is composed of three
material layers: a long glass fiber-reinforced plastic structural mem-
ber, a PUR foam layer and a so-called slush skin which is a molded PVC
skin. Peguform produces the structural members in polypropylene
(PP) by injection molding. This type of nonpolar plastic material man-
datorily requires pretreatment to allow for the adhesion processes.
The objective of such a pretreatment is to increase the surface energy.
The higher it is, the better the subsequent adhesion to the foam.

For manufacturing the Q5 dashboard structural member, the Neus-
tadt-located company planned to construct a new pretreatment
plant but in this case the manufacturer decided to go for an alter-
native pretreatment method, the atmospheric plasma technology,
rather than the conventionally employed flaming technology. In this
respect Oliver Berger, Production Manager at Peguform, reports that
— besides the far higher operating costs — one essential cost factor in
the construction of a new flaming plant would have been the neces-
sity of installing not just one but two automatic masking systems,
namely one for the left-hand drives and one for the right-hand drives.
After completion of the test phase, the advantages of the plasma-
based pretreatment plant were quite obvious to the manufacturer.
Peguform was convinced that, besides the savings in operating costs,
a plasma-based approach was worthwhile thanks to the option of a
patterned plasma treatment and the resulting elimination of masking
tasks combined with the strong adhesion effect due to the high activa-
tion energy of plasma.




Clinki alevlemede yon degisiklikleri malzemeden uzak yapilmali-
dir aksi takdirde degisme noktasindaki termal etki sebebiyle ylizey
yaniklar olusabilir. “Malzemeye olan mesafe” veya “alevleme stire-
si” parametreleri teknik 6zelliklere gore cok kiiglik farkhlik bile gos-
terse, 1000 °C sicakliktaki alev termal hassasiyete sahip PP lizerinde
zarar verici olabilir. Bu 6zellikle cam elyaf ile gliclendirilmis plastik
malzemelerde s6z konusudur. PP asiri 1sinma sebebiyle i1sindigin-
da, elyaflar ylizeyde serbest halde kalacak ve PUR kdpiik yapismasi
son derece koti olacaktir. Ayrica alevle islem sirasinda is1 yayillama-
didiicin dashboard’un i¢c kisimlarinda isi birikmesi olabilir ve bu da
gene ayni sonuca yol acar. Openair teknigi bu riskleri bertaraf eder.
“Soguk” plazma olarak da bilinen atmosferik plazma islem sirasin-
da plastik malzemeyi 30 °C'den daha fazla isitmaz.

Maskelemeye Gerek Yok

Peguform dashboard koépukleme islemi icin Openair plazma
kullanmaktadir. Malzemeleri 6nceden maskelemeye gerek yok-
tur. Cuinku konvansiyonel alev islemden farkli olarak noziiller se-
cici islem imkani sunar. Bilesenlerin maskelenmesi gerekli degil-
dir. Cinkli plazma sadece gercekten yapisma glicliniin artirlmasi
gereken noktalarda yapisma ozelliklerini iyilestirir. Kopiik yapisma-
si gerekmeyen bolimler dashboard'tan sonra ayrilir. PP malzeme
ile dashboard'un (st katmani arasindaki kopukleme belirli nokta-
larda yapismali ancak diger noktalarda yapismamalidir. isleme tabi
tutulmamasi gereken noktalar 6rnegin civata noktalar veya ilave
parcalar gibi noktalardir — daha Ust diizey dizaynlarda — arkadan
kopuk destekli Gst kaplamanin gercek deri ile kaplanmasi gereken
yerler gibi. Alev ile yiizey islem uygulamalarinda kopiik yapismasi
gerekmeyen tlim alanlar istya dayanikl maskelerle maskelenmeli-
dir. Openair teknolojisi maskeleme islemine ihtiya¢c duymaz. Clin-
ki robot kilavuzlugundaki plazma 1sini dnceden belirlenmis dese-
ne gore calisir. Alevle isleme prosesinden farkli olarak malzemenin
geometrisini milimetre hassasiyeti ile takip edebilir. isleme tabi tu-
tulmamis alanlarda, nokta yiizeyli Gst kaplamadaki PUR kopiik ko-
laylikla soyulabilir.

Sonug¢

Peguform’un Plasmatreat tarafindan saglanan Plazma 6n islem
prosesi son derece basarili olmustur. Audi Q5 dashboard Gretimi-
ne baglanmasindan bu yana tek bir hata bile rapor edilmemistir. Bu
prosesin digerlerine gore fark yaratan avantajlari tretim prosesin-
de sagladigi glivenilirlik ve yiiksek verim olmustur. Buna ek olarak
otomasyon sirecine eklenmesinin kolayligi ve geleneksel metot-
larla kiyaslandiginda isletme maliyetinin distkligi ve bunlarin
yaninda cevre ile dost olmasi sagladigi avantajlardir.

Yiizey Islem / Surface Treatment

Selective Plasma Pretreatment

The Openair atmospheric inline plasma process developed by mar-
ket leader Plasmatreat is based on a nozzle principle. The systems
work under normal ambient conditions and are solely operated with
compressed air and high voltage. At Peguform, the plasma system
equipped with three rotary nozzles operates with an emission speed
of approximately 250 m/s. The activation is therefore also effective in
the case of complex geometries - such as small recesses and under-
cuts. The working range of the plasma is close to the nozzle so that
variations in distance due to different tolerances on components and
tools hardly become noticeable in the pretreatment track width. One
of the positive effects is the true-to-contour scanning of the plastic
surface. The plasma nozzle can make changes in direction over the
component and is capable of passing over tracks, not only over lines.
This contrasts strongly with conventional flame treatment in which
major changes in direction must be made outside the component to
avoid burns on the surface by the thermal impact at the point of re-
versal. If the “distance from the component” or “duration of the flam-
ing” parameters deviate from the specification, even if only slightly, a
1000 °C hot flame can become detrimental to the thermally sensitive
PP. And this is especially true when a long glass fiber-reinforced plastic
material is involved. Should the PP melt due to overheating, the fibers
would lie loosely on the surface which would result in extremely poor
adhesion to the PUR foam. Also, a heat accumulation could occur in
the area of the recesses of the display instruments during flame treat-
ment because the heat cannot dissipate, leading to the same result.
The Openair technique excludes these risks. The atmospheric plasma,
also known as “cold” plasma, does not heat the plastic material to a
temperature over 30 °C during the treatment.

Masking Unnecessary

Peguform uses Openair plasma as the pretreatment process for
dashboard foaming. There is no need for masking the components
previously because the nozzles, unlike conventional flame treatment,
provide selective treatment. Masking the components becomes un-
necessary because plasma enhances the adhesive properties of the
surfaces only at places where improved adhesion is actually required.
Areas where no foam adhesion is desired, are spared. The foam inject-
ed by the foaming installation between the PP carrier and the slush
skin for the soft touch of the dashboard must adhere at certain places
but not at others. Areas not to be treated include, for example, bolt-on
points or add-on parts or - in the case of higher end designs - places
where the back-foamed slush skin is to be replaced by real leather later
on. For flame surface treatment applications, all areas where no foam
adhesion is desired must be masked with thermally stable masks. The
Openair technology eliminates the need of masking since the robot-
guided plasma beam operates in a patterned manner. Unlike the
flaming process, it is capable of following the component geometry
with millimeter precision. In the untreated areas, the spot-faced slush
skin with the back-foamed PUR foam can be easily peeled off. Areas
where complete openings of the structural member are to be provided
for instrument installation, are milled out in a separate work step.

Conclusion

Peguform’s experience with the stable pretreatment process from
Plasmatreat proved to be successful. Not a single field failure was re-
corded since the start of production of the Audi Q5 dashboards. The
decisive advantages include, among others, the reliability and high
effectiveness of this method in the production process. Adding to this
are the ease of integration into automated process operations and the
higher cost effectiveness compared to conventional methods — and all
this going hand in hand with good environmental compatibility.

Paint & Surface
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