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800V ve daha fazlasinin
yolu aciliyor

Rosendahl, hairpin telleri igin ilk ekstrizyon hattini tanitiyor.
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Kisalan sarj siireleri. Daha hafif ve daha verimli araglar. Su anda yaygin olarak kul-
lanilan 400V sistemlerden 800V'a gegis, elektrikli araclarin beklenen iyilegtimmelerini
getirecek ve bu sayede diinya ¢apinda elekirikli araclarin benimsenmesini hizlan-
dirmasi bekleniyor. Elektrik motorlarinin statorlarinda kullanilan ve *hairpin® adi ve-
rilen bu {riin, bu teknolojik sigramada ézel bir rol oynayacak. Diinya ¢apinda ilk
kez endiistriyel iiretime hazir, anahtar teslimi hairpin ekstriizyon hatti ile Rosendahl,
800V ve (istii motorlar i¢in hairpin’in glivenli ve verimli bir sekilde tiretimine yénelik
bir izolasyon ¢éziimii sunuyor.

Gunliik kullanim igin elektrikli mobiliteyi nasil daha uygun hale getirebiliriz? Dinya
genelinde arastirmacilar ve mihendisler bu sorunu ¢ézmek icin caba harciyorlar.
Elektrikli araglar igin 800V sistemleri yiikseliste ve dnimiizdeki yillarda 400V sis-
temleri gececek. Neden 800 volt? Elektrikli araglarin gerilimini iki katina ¢ikarmak
birden fazla avantaj sunuyor. Daha yiiksek gerilim, daha dusik akima yol agar, bu
da daha az 1s1 Uretimi anlamina gelir. Daha kompakt bir tasarim, arag icinde daha
ince ve kiigik kablolarin ve elektrik bilesenlerinin kullanilimasini mimkin kilar, bu
da genel olarak daha hafif ve daha verimli bir ara¢ anlaminda gelir. Ve belki de su-
nacagi en biiyiik avantaj: Sarj sirelerini dnemli dlgiide azaltacak olmasidir.

Hairpin ekstriizyonu ile 400V sinirlarini agmak

Elektrik motorlarinin statorlari icin bir sargi teknolojisi olan Hairpin, 800V sistemlerin
gerceklestirimesinde 6nemli bir rol oynayacak. Bu riin, hiz-tork davranisi ve yuk-
sek dolum faktori gibi avantajlar nedeniyle otomotiv uygulamalari igin giderek daha
cazip hale gelmistir. Bu 6zellikler enerji kayiplarini en aza indirmeye ve elektrik mo-
torunun genel verimliligini ve givenilirligini artirmaya yardimci olur.

Bugiiniin cogu uygulamasinda, hairpin telleri halen emaye kaplidir. Ekstriizyon yon-
temi ile tretilen hairpin ise premium ve spor ara¢ sektorlerinde kendini zaten kanit-
lamis olup, simdi gelecek icin yon belirliyor. Ekstriizyon ile elde edilebilen delinme
gerilimi, emaye kapl Uriinlere kiyasla ¢ok daha iyi sonug vererek, daha yiiksek ge-
rilimlerde bile giivenli ve giivenilir bir giic kaynagi saglar. Ekstriizyon yontemi ayni
zamanda Uretim hizi ve dretim esnasindaki enerji verimliligi agisindan da geleneksel
emaye tel dretimine kiyasla ¢ok Ustiin avantajlar sunmaktadir.

Turkiye Temsilcisi / Agent in Turkey
®

Tel Tem

www.telkatem.com.tr

A'dan Z'ye hairpin ekstruzyonu

Yeni geligtirilen hairpin ekstriizyon hatti ile Rosendahl, dayanikli polimerler kulla-
narak hairpin’in izolasyonu icin verimli bir tiretim siireci sunuyor. Bu ¢igir agan tek-
noloji, gelismis hairpin izolasyonunu daha genis bir Uretici yelpazesine erisilebilir
hale getirecek. Kompakt RA-I ekstriizyon hatti, Rosendahl'in yiiksek sicaklik eks-
triider teknolojisi ve yassi iletkenler igin 6zel olarak gelistirilmis oldugu ekstrizyon
kafasi ile donatilmistir. iletkenin 6n hazirlik islemeleri de tek bir temel gévdeye monte
edilmis, bu sayede dogru bir yonlendirme ve stabil proses stireci korunarak, dar to-
leranshi tiretim yapmay1 mimkiin hale getirmektedir. Bosalticisindan makara sari-
cisina kadar hattin her bir bileseni ve tnitesi, yassi hairpin Uriinlerinden beklenen
yiksek kalite standartlarini kargilamak icin dikkatlice tasarlanmig ve senkronize
edilmigtir.

Hairpin’in kendine dzgi sekline ulagsmak icin, telinin birkag kez bikilmesi gerek-
mektedir. Bu nedenle uygulanan izolasyon iletkene her zaman saglam bir sekilde
yapismali ve yiksek gerilimlere dayanabilmelidir. PEEK (Polyether Ether Ketone)
bu dzellikleri karsilayabilen yiiksek performansli plastikler arasindadir. Bu polimer-
lerin dogru bir sekilde islenebilmesi igin, prosesin detayli bir sekilde incelenmesi ve
yiksek hassasiyet gerektirir. Yassi bakir iletkeninin tizerinde istenen izolasyon et
kalinligina ulasmak, icin kararli ve homojen bir malzeme dagitimi gereklidir. Bu ne-
denle yeni hairpin ekstriizyon hatti, ekstriizyon surecini yénetmek igin gereken A'dan
Z'ye tiim bilgi, beceri ve know-how’a sahiptir. Rosendahl'in ekstriizyon ¢oziminin
son adimi olan sira sarim (precision layer winding) yapabilen makara sarici tinite-
siyle, homojen bir sekilde izole edilmis yassi bakir tel, hairpin Gretiminin sonraki
asamalari igin hazirdur.

Rosendahl firmasi bu yeni dretim ¢ézimiin gelitirirken, yiksek performansli plas-
tiklerin ekstriizyonu ve yassi kablo ve baralarin izolasyonu konusunda uzun yillara
dayanan uzmanligindan ve tecriibesinden faydalanmistir. Sirket, tiretim parkini ve
sireclerini hizla uyarlayarak, saglam temel lizerine inga ettigi deneyimiyle bu yeni
uriin segmentine girmistir. Yeni hairpin ekstriizyon hattinin tanitimi ile Rosendahl
firmasi, endiistride 6ncli konumda oldugunu yine ve yeniden gdstermis olup, e-mo-
bilite sektortiniin gelecegine yonelik tstiin ¢dziimler sunmaktadir.

Daha fazla bilgi igin:
rosendahinextrom.com/hairpin
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Yes! But not exclusively.

Our RH-W metal-tape forming and welding line
is suitable for processing heavy metals, inclu-
ding copper and stainless steel, but also light
metals, such as aluminum and alloys. That way
you can produce high- and extra-high-voltage
cables for a wide range of applications.

Cables produced on RH-W feature a strong me-
tal shield with outstanding mechanical protec-
tion and an equally strong water barrier. That
makes them perfectly suitable for subsea or
underground applications, or for use in mines,
factory environments, offshore wind farms and
any kind of power plant.

rosendahlnextrom.com
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Paving the way
for 800V and more

Rosendahl is introducing the first extrusion line for hairpin wires.
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Significant cuts in charging times. Lighter and more efficient cars. The
shift from the currently common 400V systems to 800V will bring
long-awaited improvements for e-mobility and is expected to acceler-
ate the adoption of electric vehicles worldwide. So-called “hairpins”
for stators in electric motors will play a special role in this technologi-
cal leap. With the worldwide first industry-ready turnkey hairpin extru-
sion line, Rosendabhl is introducing an insulation solution for the safe
and efficient use of hairpins at 800V and above.

How can we make e-mobility more convenient for everyday use?
Around the globe, researchers and engineers are working tirelessly to
address this question. 800V systems for electric cars are on the rise
and will overtake 400V systems in the next years. Why 800 volts?
Doubling the voltage of electric cars has several advantages. Higher
voltage leads to lower current, resulting in less heat generation. A
more compact design with thinner and smaller cabling and electrical
components in the vehicle becomes possible, leading to a lighter and
more efficient car overall. And maybe the biggest advantage: It will
significantly reduce charging times.

Overcoming the limitations of 400V with extruded
hairpins

The hairpin technology, a winding technology for stators in electric
motors, will play a key role in making 800V systems happen. It has
become increasingly attractive for automotive applications due to its
favorable speed-torque behavior, and high fill-factors. Those qualities
help to minimize energy losses and improve the overall efficiency and
reliability of the electric motor.

In the majority of today’s applications, hairpins are still enameled. Ex-
truded hairpins have already proven their value in the premium and
sports car sectors, though, and are now setting the course for the fu-
ture. The breakdown voltage achieved with extrusion surpasses
enameled insulation by several times, and ensures a safe and reliable
power supply, even at higher voltages. Extrusion also outperforms
conventional enameling in terms of production speed and energy effi-
ciency by far.
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Hairpin extrusion from A to Z

With the newly developed hairpin extrusion line, Rosendahl provides
an efficient production process for insulating hairpins using highly re-
sistant polymers. This breakthrough technology will make advanced
hairpin insulation accessible to a broader range of manufacturers.
The compact RA-I extrusion line is equipped with Rosendahl’s high-
temperature extruder technology and a specially developed
crosshead for flat conductors. The complete conductor processing
unit comes mounted on a base frame, well guided and stable, to
maintain tight tolerances in production. From pay-off to take-up, every
line component has been carefully synchronized to meet the high de-
mands of the rectangular hairpin wire.

To attain its distinctive shape, a hairpin needs to be bent multiple
times. Its insulation must always adhere firmly and withstand high
voltages. The strong material properties that are required for that can
be found in the high-performance plastics, such as for example PEEK
(Polyether ether ketone). The processing of these polymers requires
a deep understanding of the underlying process, and high precision.
To achieve uniform wall thickness, the rectangular copper conductor
requires exact guiding and material distribution. That is why the new
hairpin extrusion line comes with the know-how required to handle the
entire extrusion process from A to Z. The end product of Rosendahl’s
extrusion solution is a uniformly insulated copper wire, carefully
wound layer by layer onto a reel, ready for the next production stages
in hairpin manufacturing.

In developing this new manufacturing solution, Rosendahl was able to
draw upon years of expertise in the extrusion of high-performance
plastics and the insulation of flat cables and bus bars. Building on this
strong foundation, the company swiftly adapted its machinery and
processes to enter this new product segment. With the introduction of
the new hairpin extrusion line, Rosendahl is once more leading the
way in the industry, providing high-end solutions for the future of e-
mobility.

More information:
rosendahlnextrom.com/hairpin




