High Thermal Conductivity Steels

HTCS®

The most prominent materials developed by ROVALMA up to date are its High Thermal Conductivity
Steels, HTCS®. HTCS® are tool steel grades with very high thermal conductivity values of up to 70 W/mK,
which is more than double the thermal conductivity of conventional tool steels like Mat. Nr. 1.2344 / AISI
H13 / X40CrMoV51 / SKD 61 or Mat. Nr. 1.2343 / AISTH11 / X37CrMoV51 / SKD 6. HTCS® grades feature
similar or even higher alloying degrees than other high quality hot work tool steels, such that almost any
combination of mechanical and tribological properties attainable with conventional hot work steels can
be achieved with HTCS® grades. Different grades of HTCS® have been designed to respond to diverse
engineering application requirements. HTCS® tool steels are used for applications that require a
combination of thermal conductivity and high mechanical properties, such as dies and tools of die
casting, hot stamping, plastic injection molding, hot and closed die forging, amongst others. HTCS®
capacitate to significantly improve the cost effectiveness of these processes compared to conventional
hot work steels by shortening the cycle time, reducing scrap, accelerating heating up and cooling down
of the dies and tools, providing high resistance to heat checking and wear and improving the quality of
the produced parts and the thermal management of dies, tools and inserts.

Low Thermal Conductivity Materials

GTCS®

The GTCS® grades have very low thermal conductivity values (5-8 W/m.K) combined with good
hardenability and wear resistance. GTCS® grades are mainly used in the zones of dies and tools and in
engineering applications, in which the heat transfer is sought to be reduced. GTCS® materials have
shown to be very advantageous as tool material for the production of components with high ductility
requirements in hot stamping processes, such as hot stamping of soft flanges. GTCS® tool segments
have provided particularly great advantages in combination with segments of HTCS® in the same die in
order to produce hot stamped tailored components in one single production step.

High Wear Resistance and High toughness Cold Work Tool Steels

HWS®

HWS® materials combine high hardness with exceptional levels of wear resistance and fracture
toughness. They have been specially designed for cold work applications and have been used very
successfully in tools for drawing and cutting of thick UHSS and AHSS, cold forging and other demanding
processes which require high wear resistance and toughness from the tool material. The microstructure
of HWS® provides an exceptionally good substrate for functional hard coatings.

High Strength Maraging Tool Steels

ICO

ICO grades are maraging tool steels with exceptional levels of mechanical resistance and toughness.
These grades have been designed for hot and cold work applications that require high levels of
toughness and resistance to plastic deformation, such as, for instance, thin and long core pins, cutting
tools, segments of die casting dies, etc.. ICO grades provide a very good substrate for different types and
application methods of coatings, such as PVD, CVD, cold spray coating, etc..

Extreme Wear Resistance Cold Work Tool Steels

wove
EWRA®

WOV® and EWRA® materials are cold work tool steels of high carbide content, which provide very high
hardness levels, up to 70 HRc, and exceptional resistance to abrasive and adhesive wear. These materials
allow high degrees of surface polishing, provide good substrates for coatings, and can provide important
advantages for applications, in which very high wear resistance and hardness levels are required.

High Corrosion Resistance Stainless Tool Steels

FECRONI® FECRONI® grades are stainless tool steels that feature very high mechanical resistance and corrosion

resistance along with high levels of thermal conductivity. This combination of mechanical and thermal
properties, along with the very high level of polishability make of FECRONI® tool steels excellent material
options for dies, inserts and tools of plastic injection molding processes, as well as machinery and other
applications, in which the above mentioned combination of properties is required.
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Yiiksek Isil Iletkenlikli Celikler

HTCS®

Yiiksek Isil iletkenlikli Celikler, HTCS® bugliine kadar ROVALMA tarafindan gelistirilmis en dstin ozellikli
malzemelerdir. HTCS® takim ¢eligi kalitelers, yiiksek alasimlarin yani sira, 42W/mK'den 70W,/mK'ye kadar varan
yliksek isil iletkenlik degerlerine sahiptirler ve bu da Mat. Nr. 1.2344 / AISI H13 / X40CrMoV51 / SKD 61 veya
Mat. Nr. 1.2343 / AISI H11 / X37CrMoV51 / SKD 6 gibi konvansiyonel takim celiklerinin isil iletkenliginin iki
katindan fazladir. Farkli HTCS® kaliteleri, diger yliksek kalite sicak is takim celiklerine gdre ayni ve hatta daha
yliksek alasimlama derecelerine sahiptirler, bu sebeple farkli HTCS® kaliteleri konvansiyonel sicak is takim
celiklerinin saglayabildigi tim mekanik ve tribolojik &zellik kombinasyonlarini saglayabilmektedirler. Farkl
mdihendislik uygulamalari icin gerek duyulan mekanik ve fiziksel ozelliklerin optimizasyonu amaciyla degisik
HTCS® kaliteleri gelistiriimistir. HTCS® takim celikleri digerleri arasinda ozellikle kalipla dokim, sicak presleme,
plastik enjeksiyon kaliplama, sicak ve soguk dévme gibi isil iletkenlik ve yiiksek mekanik 6zelliklerin bir arada
faydalanildigr proseslerde kullaniimaktadirlar. HTCS® celikleri, cevrim sdresinin azalmasi, hurda azalimi, isitma
isleminin hizlandinimasi, kalip ve takimlarin sogutulmasi, is1 kontrolii ve asinmaya kars! yiksek direng, dretilen
parcalarin kalitelerinin jyilestiriimesi, kaliplar, takimlar ve insdrtlerin isil olarak ydnetilmesiyle konvansiyonel
sicak is takim celikleriyle karsilastirildiginda belirgin bir maliyet iyiles tirmesi saglarlar.

Diisiik Isil Iletkenlikli Malzemeler

GTCS®

GTCS® kaliteleri iyi sertlestirilebilirlik ve asinma direnciyle beraber 5-8 W/mK degerinde ¢ok disdik isil
iletkenlige sahiptir. GTCS® kaliteleri asil olarak, is1 transferinin azaldiginin gorildigd yerlerde kalip ve
takim alanlarinda ve mdhendislik uygulamalarinda kullanilir. GTCS® kalitesi ¢elikler,6zellikle yumusak
flanslar icin preste sertlestirme prosesleri gibi yiiksek tokluk gerektiren proseslerde ¢ok avantajli
oldugunu gdstermistir.Dikilmis sac levhalarin sicak sac sekillendirme proseslerinde, ayni kalipta kismen
HTCS® kismen de GTCS® celikleriyle dretilmis olan kaliplarda ozellikle bliyiik avantajlar saglamaktadir.

Yiiksek Asinma Direnci ve Yiiksek Mukavemetli Soguk Is Takim

Celikleri
HWS®

HWS® malzemeleri, yiiksek sertlikte siradisi asinma dayanimiyla beraber yiiksek kirlma tokluju da
saglamaktadir. Soguk is uygulamalari icin 6zel olarak tasarlanmislardir ve takim malzemesinin yiiksek
asinma direnci ve mukavemet gerektirdigi kalin UHSS ve AHSS, soguk dévme ve diger zorlu proseslerde
¢izim ve kesme islemlerinin gerceklestiriimesi icin s6z konusu takimlarda kullanilmuslardir.

Yiiksek Mukavemetli Marajing Takim Celikleri

ICO

ICO kaliteleri marajing takim ¢elikleri olup siradisi mekanik dayanim ve tokluga sahiptirler. Bu kaliteler cok
yliksek tokluk ve plastik deformasyon dayanmimi gerektiren ince ve uzun ¢ikaricilar, kesme celikler;
basingl dokim kaliplarindaki kritik parcalar gibi plastik deformasyonun yliksek seviye mukavemet ve
direng gerektirdigi sicak ve sojuk Is uygulamalarinda kullaniimak lzere tasarlanmistir. ICO kalitelerine
PVD, CVD, soguk spreyle kaplama vb. uygulama yontemleri ve farkli tirler icin degisik ICO kaliteleri cok
i bir substrat gérevi gordr.

Ekstra Yiiksek Asinma Dayanimh Soguk Takim Celikleri

wove
EWRA®

WOV® ve EWRA® celikleri yliksek karblir icerikleriyle, 70HRc sertlige kadar cikabilen, siradisi abrasif ve
adhesif asinma direnglerine sahip soguk is takim celikleridir. Bu celikler ¢cok iyi pariatilabilme ve kaplama
malzemesi olarak kullanilabilme Jzelligine sahip olup c¢ok yliksek dayanmm ve sertlik istenen
uygulamalarda énemli avantajlar saglar.

Yiiksek Korozyon Direncli Paslanmaz Takim Celikleri

FECRONI® FECRONI® kaliteleri paslanmaz celikler olup yiiksek isil iletkenlik seviyelerinin yan: sira ¢ok yiiksek

mekanik ve korozyon dayanimina sahiptirler. Cok yliksek seviye parlatilabilirlikle beraber mekanik ve isil
ozelliklerin bu kombinasyonu FECRONI® takim celiklerini yukarida bahsedilen &zelliklerin bir arada
kullaniimasi durumunda talasl isleme ve diger uygulamalarin yaninda kaliplar, insértler ve plastik
enjeksiyon kaliplama prosesinde kullanilan takimiar icin miikemmel secim haline getirir.
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