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Characteristics and applications / Temel Ozellikler ve Uygulamalar

The Tool Steel HWS®is a High Wear resistance Steel with an exceptional high foughness. Itis specially designed for hard cutting
of Advanced High Strength Steels (AHSS). It is a powder metallurgical steel, which combines very high wear resistance,
hardness and toughness. HWS® is marketed in two different grades: HWS® Isotropic and HWS® Premium. The latter has an
increased tfoughness compared to HWS® sotropic. HWS® steels are also employed in other applications like cutting, deep-
drawing, and bending dies, under hard working conditions, as well as for fools which are used to shape difficult materials (like
CP, DP, TRIP and Mart, all of which combine high yield strength with high elongation and considerable work hardening). It has
showed very advantageous in other engineering applications, in which the above mentioned combination of properties is
required from the fool like: punching tools for deep drawing, dies and punching tools to press powder (metallic powder,
bakelites, sintered pieces, resins, brake pads, composites); inserfs of plastic injection tools where the plastic material is
reinforced with abrasive components; fine cutting dies for stainless steel (especially for thick sheefts); rolls, jaws and combs for
rolling threads; rolls for cold and hot work; forging stamps for hot and cold work; punching fools to nail and extrude in cold
work; cutting blades and bending tools for medium-gauge sheets; blades for circular cutting.

HWS® takim celigi, yUksek asinma direncine sahip ekstra yUksek toklukta bir takim celigidir. Ozellikle lleri Yiksek Mukavemetli
Celiklerin (AHSS) sertlestirilmis durumlanndaki kesme islemleri icin tasarlanmistir. Cok yUksek asinma direnci, sertlik ve foklugu bir
araya getiren bir toz metalrjik celiktir. HWS®iki farkl kalitede sunulmaktadir: HWS®Isofropic ve HWS® Premium. HWS® Premium,
HWS®Isotropic’e gére daha yUksek tokluga sahiptir. HWS® celikleri ayni zamanda zor ¢alisma kosullarindaki kesme, derin cekme
gibi diger islemlerde, kivirma kaliplarinda ve sekillendiriimesi zor malzemelerin (&rnegin, hepsi yUksek akma dayanimi, yliksek
vzama degeri ve énemli islem sertlesmesine sahip CP,DP,TRIP ve Mart) sekillendirimesinde de kullanimaktadir. Takimdan
yukanda bahsedilen 6zellik kombinasyonunun talep edildigi diger mUhendislik uygulamalannda da énemli avantajlara sahip
oldugunu gdéstermistir: derin cekme zmbalarinda, foz metal preslemedeki d6kim ve zmbalarda (metalik tozlar, bakelitler,
sinterlenmis parcalar, recineler, fren balatalan, kompozitler); abrasif alasimlarla guglendiriimis plastiklere maruz kalan plastik
enjeksiyon kaliplan lokmalarnnda, paslanmaz c¢eliklerin hassas kesme kaliplarinda (fine cutting) (&zellikle kalin saclarda);
merdanelerde, cenelerde ve dis taraklarinda; soguk ve sicak merdane toplarinda; soguk ve sicak dévme erkeklerinde, soguk
sekillendirmedeki civileme ve ekstrUzyon zimbalannda; orta kalinliktaki saclarn kesme bicaklar ve kivirma kaliplannda, dairesel
testerelerde.
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Physical and mechanical properties / Fiziksel ve mekanik &zellikler

Test Temperature/ Test Sicakhg 293 K Unit/ Birim
Density 7.78 x 103Kg/m?3
Yogunluk

Elastic modulus 198 x 103 MPa
Elastik modUlU

Mechanical resistance 63 HRc 2715 MPa
Mekanik dayanim

Yield strength 0.2 % 63 HRc 2303 MPa
Akma dayanimi %0,2

Compression strength 63 HRc 4306 MPa
Basma dayanimi

Bending strength 4382 MPa
Egilme dayanimi

Unnotched Charpy resilience 63 HRc 110 J
Centiksiz Charpy dayanimi

Adhesive Wear resistance 63 HRc 700 Rovalma-coefficient 1

Adhesif Asinma Direnci

The values given in the table are typical values (neither maximum Tabloda verilen degerler malzemelerin dogru sekilde isil isleme
nor minimum values), if materials have been properly heat treated. tabi tutuldugu varsayimi temelindeki tipik degerlerdir (maksimum
Charpy-resilience tests are performed on longitudinal samples of veya minimum degerler degildir). Charpy dayanimi testleri 10 x 10
10x 10 x 55 mm. x 55 mm uzunlamasina 8rnekler Uzerinde gergeklestirilmistir.

Thermal Properties / Isil Ozellikler

Test Temperature/ Test Sicakhig 293 K 373K 573 K 773 K
Linear thermal expansion 62 HRc 10.1 10.7 1.1 1.3 x 10¢/K
coefficient

Lineer isil yayinim katsayisi

Thermal conductivity 62 HRc 26 W/m-K

Isil iletkenlik

Specific heat capacity 62 HRc 460 J/kg-K

Spesifik 1s1 iapasitesi

The values given in the table are typical values (neither maximum Tabloda verilen degerler, malzemelerin dogru sekilde isil isleme

nor minimum values), if materials have been properly heat treated. tabi tutuldugu varsayimi temelindeki tipik degerlerdir (maksimum

Thermal conductivity values are calculated on the basis of thermal veya minimum degerler degildir). Isil iletkenlik degerleri, lazer flas

diffusivity values obtained by laser flash. yéntemi ile SlcUlen isil yayilma gicU degerleri Uzerinden
hesaplanmistir.
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General Guidelines and Recommendations for Heat Treatment
Isil lslem icin Genel Yénerge ve Tavsiyeler

Like most tool and other specialty steel grades, HWS®
obtains its optimized mechanical and physical properties
through a corresponding heat treatment of the material
prior to final machining. As is the case for all tool steels,
these properties vary after heat freatment along the cross-
section from the surface to the core of the work piece. The
heat treatment strategy therefore can be adapted in
order to obtain the best possible compromise of desired
mechanical and physical properties for a given
application and production environs and with regard to
the area where these properties are to be optimized
(working zone of the steel).

Note, that it is not possible to provide an exhaustive list of
all optimized heat treatment strategies, since the latter
depend on many factors including but not limited to heat
freatment  objectives, individual processing and
production environs.

It is strongly recommended fo directly confact ROVALMA
S.A. regarding the optimized heat treatment for a given
application. For more detailed heat freatment guidelines
please refer to: “Heat freatment of HWS®".

The following heat ftreatment guidelines and
recommendations aim at providing a good compromise
between wear resistance and toughness of HWS®.

Hardening

Pek ¢cok takim celigi ve 6zel celik kalitelerinde oldugu gibi,
HWS® de optimize edilmis mekanik ve fiziksel 6zelliklerini son
talash imalat ncesi yapilan ilgiliisil islem ile kazanmaktadir.
Tim takim celiklerinde oldugu gibi, 1sil islem sonrasi bu
ozellikler celigin yUzeyi ile c¢ekirdedi arasindaki kesit
boyunca degismektedir. Bu sebeple, isil islem stratejisi bu
ozelliklerin optimize edilecedi alanla ilgili olarak (celigin
calsacak kismi) belirli uygulama ve imalat kosullarinda
istenilen mekanik ve fiziksel &zellikleri mUmkUn olan en iyi
sekilde saglayacak bicimde adapte edilebilir.

Hedeflenen 1sil islemin niteligi, prosesin kendine &zgU
ozellikleri ve imalat ortami gibi sayisi daha da artinlabilir
pek cok faktére bagl olmasi nedeniyle tim optimize
edilmis 1sil islem stratejilerinin ayrnintili listesinin verilebilmesi
mdJmkun dedildir.

Belirli - bir uygulamada sl islem optimizasyonu igin
dogrudan ROVALMA, S.A. ile temasa gecilmesi Snemle
tavsiye edilir. Daha detayl bilgi icin I0tfen “HWS® Isil islemi”
kilavuzuna bakiniz.

Asagidaki isil islem yénerge ve tavsiyeleri HWS® takim
celiginde iyi bir asinma dayanimi ve toklugu bir arada
saglamayr amaglamaktadir.

Sertlestirme

e Heating from room temperature to 840-870°C (duration 2 hours).

e  Oda sicakligindan 840-870 °C’e isitiniz (sUre 2 saat ).

e Hold for homogenization at 840-870°C for 2 hours.
e 840-870°C'de 2 saat homojenlestirme icin bekletiniz.

e Slow heating (180°C/h) to temperature of austenitization: 1060-1080°C.
. 1060-1080 °C &stenizasyon sicakligina yavas isitiniz (180 °C/saat).

e Holding fime after the core has reached this temperature is 40-45 minutes (if no thermocouple is available, allow 1

minute for every milimeter of thickness).

e Cekirdek bu sicakliga eristikten sonra 40-45 dakika bekletiniz (termokupl yoksa kalinhgin her Tmm’si icin 1 dakika

bekletiniz)

e The material requires quenching with vacuum (quenching with oil delivers slightly higher hardness but lower
toughness, for which it is only recommendable for applications where wear resistance is to be maximized):

e Celigin vakumda sertlestirimesi gerekmektedir (yagda sertlestirme daha yUksek sertlik saglayabilmekte fakat toklugu
dUsmektedir, sadece asinma direncinin maksimize edilmek istendigi uygulamalarda tavsiye edilir):

» Use a Nz overpressure of 2-6 bar for small pieces

»  KUgUk pargalaricin 2-6 bar basinca sahip Nz kullaniniz

» Use a minimum N2 overpressure of é bar for big pieces

»  BUyUk pargalar icin minimum 6 bar basinca sahip N2 kullaniniz
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NOTE: NOT:

e We strongly recommend that furnaces used for heat .
freatments should not be heated prior to the
infroduction of the material. If the heat freatment is
carried out in unprotected atmosphere, account for
a material allowance such that decarburized layers
may be properly removed during final machining.

For the calculation of this allowance, please refer to
DIN 7527.

e Furthermore, it is highly recommendable that a stress
relief freatment is carried out for all pieces after
rough machining, such that distortions resulting from
stresses brought into the piece through the rough-
machining can be corrected prior to the heat
freatment. This is particularly frue for severely
machined pieces. HWS® Isotropic provides a lower
infrinsic deformation compared to conventional
cold work tool steel, as for example EN 10027-2
1.2379/AISI D2/ SKD 11, such that an equal or slightly
smaller allowance as that generally applied for the
before mentioned conventional material should be
accounted for machining after heat treatment. For
complex machined geometries, it is recommended
to consider an extra allowance.

Isilislem igin  kullanilacak finnlann  malzeme
konulmadan &nce isiflmamasini dnemle  tavsiye
ederiz. Eger sl islem atmosfer korumasiz ortamda
yapllacaksa, son talaslh imalat  sirasinda
karbonsuzlasmis tabakalarn uygun sekilde
alinabilmesi icin malzeme payini dikkate alin. Bu
payin hesaplanmasi igin bkz. DIN 7527.

Ayrica, kaba talash imalattan sonra tUm parcalara
gerilim giderme islemi uygulanmasi énemle tavsiye
edilir. Boylece kaba talash imalattan dolayr olusan
gerginliklerin yarathgr gerilimler sl islem oncesi
giderilmis olur. Bu durum, &zellikle cok fazla talasl
imalat gérmUs pargalar igin gegerlidir. EN 10027-2
1.2379/AISI D2/ SKD 11 gibi konvansiyonel soguk is
takim celiklerine kiyasla HWS® Isofropic daha dUstk
ic deformasyon gosterir. Yukanda adi gegen
konvansiyonel celiklerde sil islem sonrasinda talagh
imalaticin birakilan paya esit veya biraz daha az pay
birakilmasi  yeterlidir.  Kompleks talash  imalat
geometrileri igin ekstra pay birakimasi tavsiye edilir.

Tempering Menevisleme

Tempering cycles should be caried outimmediately after Meneviglerrje décwggleri, serflestirmeden sonra pargalar
the hardening, when the piece has cooled down to room oda sicakligina dustikten hemen sonra uygulanmalidir.
temperature.

For high wear resistance / YUksek asinma direnci icin

e 3 tempering cycles, each at 520°C for 2 hours, cooling in air.

e 3 menevisleme déngusu,her biri 2 saat sireyle 520 °C sicaklikta, havada sogutularak.

. Expected hardness of 62-64 HRc.
e  Beklenen sertlik degeri 62-64 HRc.

For high toughness / YUksek tokluk icin

e 2tempering cycles at 540°C for 2 hours, cooling in air.

e 2 menevisleme déngusy,her biri 2 saat sUreyle 520 °C sicaklikta, havada sogutularak.

e Tempering at 560°C for 2 hours, cooling in air.

e 560 °C sicaklikta 2 saat sireyle menevisleme,havada sogutularak.

. Expected hardness of 60-62 HRc.
e Beklenen sertlik degeri 60-62 HRc.
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General Guidelines and Recommendations for Welding
Kaynak icin Genel Yénerge ve Tavsiyeler

Joining and Surfacing Hardened Material

e Weld the piece while keeping it at a temperature
between 350-500°C [662-932°F], reheat if necessary.
After every weld bead, conduct a post weld
upsetting to reduce tensions originating from
solidification and cooling of the area. After welding,
subject the pieces to one or two tempering cycles
(depending on the geometry of the piece and the
amount of welding conducted) of two hours at a
temperature of 15°C [27°F] below the maximum
tempering temperature applied during heat
freatment of the die.

e The following hard welding additives have been
fried and given good fest results, when applied
properly: EutecTrode 2R, KD-63, KD-64, KD-700. For all
of them generally only one layer is recommended.

Joining and Surfacing Annealed Material

e Weld the piece while keeping it at a temperature
between 350-500°C [662-932°F], reheat if necessary.
After every weld bead, conduct a post weld
upsetting to eliminate tensions origination from
solidification and cooling of the area.

Sertlestiriimis  Malzemeyi Kaynakla Birlestirme ve
Doldurma

Parcayr 350-500 °C [662-932 °F] arasi sicaklikta
tutarak kaynak yapiniz, gerekirse yeniden istiniz. Her
kaynak dikisinden sonra, katlasma ve bdlgenin
sogumasindan kaynaklanan gerilimleri azaltmak icin
kaynak sonrasi dévme uygulayiniz. Kaynaktan sonra,
parcalar kalibin 1sil islemi sirasinda uygulanmis olan
maksimum menevisleme sicakliginin 15 °C [27 °F]
altinda bir veya iki déngU (par¢canin geometrisine ve
uygulanan kaynak miktarina gére) menevisleyiniz.

Uygun kullanildiginda asagidaki kaynak elektrotlan
denenmis ve iyi test sonuclar vermistir: EutecTrode
2R, KD-63, KD-64, KD-700. TUmuU icin sadece tek
katman tavsiye edilir.

Menevislenmis Malzemeyi Kaynakla Birlestirme ve
Doldurma

e  Parcayr 350-500 °C [662-932 °F] arasi sicaklikta

tutarak kaynak yapiniz, gerekirse yeniden isitiniz.
Her kaynak dikisinden sonra, kaflasma ve
bélgenin sogumasindan kaynaklanan gerilimleri
azaltmak icin kaynak sonrasi dévme uygulayiniz.
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General Guidelines and Recommendations for Wire Electro Erosion
Tel Erezyon icin Genel Talimatlar ve Tavsiyeler

e The already heat treated blocks should not be lifted
or held with high density magnets containing Nd or
other rare earths, since the remnant magnetization
in the block will make proper removal of burns by the
water flow very difficult. A lack of cleanliness will lead
to frequent wire breakages and roughness
gradients.

e The cutting speed should not be excessive, since the
melted layer (otherwise known as “white layer”)
should be kept inferior fo 20 um during rough cutting,
and inferior to 10 um after the final recut. This layer
should always be eliminated from the die, at least
from the working parts of the die. If the white layer is
inferior to 10 um this can be done with emery paper.
Toughness, which is very important when working
with AHSS, will be greatly improved.

e After wire electro-erosion cutting, temper pieces at
a temperature 15°C below the highest tempering
temperature applied during heat freatment.

Other considerations are recommended to be taken into
account when cutting punches with electro-erosion out of
a heat freated plate in order to minimize the effect of the
infernal stresses due to severe geometry changes and
thermal stresses infroduced during cutting:

e Start cutting from the interior of the plate.

e Do not start a new cut from the hole of a previously
cut piece.

e The holding frame should have a thickness of atf least
4 mm to be able to withstand the internal stresses.
The thickness should be increased, if the cut runs
quite long along the edge. This same criteria can be
applied to calculate the separation between
punches.

e When along perimeter or complex geomeftry punch
has to be cut, employ several entry points and
holding walls. The thickness of the walls should be
between 4 and 6 mm. In the last recut the last wall
will be cut, in the previous to last overhaul the
opposite wall will be cut, and so on.

e Daha énce sl islemden gecmis bloklar, Nd veya
diger nadir toprak elementleri iceren yUksek
yogunluklu miknatislarla  kaldinimamalidir;  blokta
kalan manyetiklik kesme isisinin su tarafindan dogru
sekilde uzaklastirnimasini zorlastinr. Temiz olmadigi
durumda daha sk tel kopmalarina ve tokluk
gradyenlerine sebep olur.

e FErgimis tabaka ("beyaz tabaka" olarak da bilinir)
kaba kesim srrasinda 20 um altnda ve son tekrar
kesim sonrasinda 10 um altinda futulmasi gerektigi
icin kesme hizi cok yUksek olmamalidir. Kalpta, en
azindan ¢alisan kisimlarinda, mutlaka bu tabaka yok
edilmelidir. Eger beyaz tabaka 10 um altnda ise
zmpara ile giderilebilir. Bu sayede &zellikle AHSS
malzemelerde (ileri yUksek mukavemetli saclar)
calisiirken cok 6nemli olan fokluk bUyUk oranda
iyilestirilir.

e Tel elekfroerezyon kesiminden sonra, sl islem
sirasinda uygulanmig olan maksimum menevisleme
sicakhginin 15 °C alfinda yeniden menevisleyiniz.

Isil islem g&rmUs bloktan elektroerezyon ile zmba keserken,
bUylk geometri degisimlerine bagli ic gerilimleri ve kesim
sirasinda olusan isil gerilimleri minimize etmek icin dikkate
alinmasi gereken diger konu ve tavsiyeler sunlardir:

e Blogun orta kismindan kesmeye baslayiniz .

e Onceki kesimden kalan delikten yeni kesime
baslamayiniz.

e Ic gerilimlere dayaniimasi icin tutma cidan en az 4
mm  kalnhginda olmaldir. Kesilecek kisim kenar
boyunca wuzunsa kalinlk artinimaldir.Ayni  kriter
zimbalan ayirmay hesaplamak icin uygulanabilir.

e Uzun bir cevre veya kompleks bir geometriye sahip
bir zmba kesilmesi gerektiginde, birden fazla giris
noktasi ve tutma cidar kullaniniz. Cidarin kalinigi 4 ve
6 mm arasinda olmalidir. Son futma cidarn en son
kesimde kesilmeli, sondan bir 6nceki kesimde
karsisindaki tutma cidan kesiimeli ve bu sekilde
ilerlenmelidir.
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Further Important General Information and Recommendations
Diger Onemli Genel Bilgiler ve Tavsiyeler

Please note that ROVALMA S.A. disposes of a list of
homologated heat treatment shops that we will
gladly provide you with should it be of your interest.
These companies, which are independent
contractors, have shown ROVALMA, S.A. that they
disposed of the necessary technical equipment and
that they were technically capable of performing
homologated heat treatments guidelines during
these tests. Note that ROVALMA, S.A. explicitly
excludes all liabilities for the results and quality of
heat freatments performed by third companies or
other entities, be they homologated heat freatment
shops or not, since ROVALMA, S.A. has no confrol
over how a concrete heat treatment is being carried
out and on whether all our guidelines and
recommendations are followed correctly.

In order to benefit from the advantages of HWS®
material when applied in the process of cutting, we
generally sftrongly disadvise to combine HWS
materials with other cold work or conventional steels
that feature different mechanical and/or physical
properties in one same tool pair, i.e. when employed
as cutting toal, it is very recommended to use the
material HWS® for both, punch and die.

ROVALMA S.A. disposes of broad experience in the
field of cold forming of a variety of ultra high strength
steels (UHSS) and other materials, through which
information on necessary processing parameters for
particular geometries etc. has been acquired. For
recommendations on processing parameters for any
specific application, please do not hesitate in
consulting with ROVALMA S.A.

The material HWS® has been specially designed to
provide a good substrate for coatings. For
recommendations on how to optimize HWS® as
substrate to coatings for a particular application,
please do not hesitate in consulting with ROVALMA
S.A.

ROVALMA, S.A. tercihinize gére size memnuniyefle
hizmet verecek onayl sl islem firmalan listesi
saglamaktadir. Bagimsiz alt yUklenici konumundaki
bu firmalar, ROVALMA, S.A.‘'ya gerekli teknik
ekipmanlan sagladiklanni ve testler sirasinda teknik
acidan onayl sl islem  y&nergelerini  yerine
getirebildiklerini g&stermislerdir. Bunlar onayli isil islem
firmalarn olsun veya olmasin, saglikl bir isil islem yerine
getirildigi ve tUm isil islem ySnerge veya tavsiyelerinin
dogru seklide izlendigine dair herhangi bir denetimi
olmadigindan ROVALMA, S.A. Ug¢UncU firmalarnn
veya diger tesebbUslerin gerceklestirecegi sl
islemlerin sonuclan ve kalitesine yénelik herhangi bir
sorumlulugu kesinlikle kabul etmemektedir.

Kesme prosesi srasinda HWS® malzemesinin
avantajlanndan faydalanilabilmesi icin genel olarak
ayni takim kalpta HWS malzemeleriyle diger farkli
mekanik ve/veya fiziksel &zelliklere sahip soguk is ya
da konvansiyonel takim ¢eliklerinin kombine edilerek
kullanimamasini dnemle tavsiye ediyoruz. Ornedin
kesme takimi olarak kullanildiginda hem zmba hem
de kalip icin HWS® malzemesi kullaniimasi énemle
tavsiye edilmektedir.

ROVALMA, S.A. cesitli ultra yUksek mukavemetli
celiklerin - (UHSS) ve diger malzemelerin  soguk
sekillendirimesinde, belirli geometriler icin gerekli
proses parametreleri Uzerinden elde edilmis, genis bir
tecrUbeye sahiptir. Herhangi bir belirli uygulamaya
ybnelik proses parametreleri konusunda tavsiye
almak Uzere IUtfen ROVALMA, S.A’'ya danismaktan
cekinmeyiniz.

HWS® malzemesi, kaplama islemleri icin iyi bir alt
katman saglamak Uzere 6zel olarak tasarlanmustir.
Belirli bir uygulamada HWS® malzemesini alt katman
olarak optimize etme konusunda tavsiyelericin IGtfen
ROVALMA, S.A.'ya danismaktan ¢ekinmeyiniz.

© ROVALMA, S.A. all rights reserved. This datasheet may not be, entirely or partially, reproduced, copied, distributed or modified, without the explicit authorization by
ROVALMA, S.A. In particular, it is prohibited to alter the contents and/or use, any information provided herein, out of context.

NOTICE: Allinformation provided herein is for general information purposes only. The optimal choice of a tool steel depends on individual process parameters, allowable
tolerances and other production process factors, work conditions and preferences.

DISCLAIMER: All information provided in this datasheet is provided “AS IS" and “As available” and without warranty, express or implied, of any kind regarding
completeness, faultlessness, accuracy, up-to-dateness, individual interpretations, merchantability or fitness for any purpose and no representation contained in this
datasheet shall be binding upon ROVALMA, S.A. Allinformation shall be provided and accepted at Reader’s / Receiver's risk.

For bilingual versions of this data sheet, in case of discrepancy between the English original and its franslation, the English language prevails.
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Note / Not

ROVALMA S.A carries out ongoing research for many
applications regarding the usage of HWS® materials. This
research often brings along significant advances in the
knowledge of a given process and thus important
information regarding the best possible usage of the HWS®
materials for a specific application. The material itself and
the processing parameters (machining, welding etc.) are
also constantly further developed.

Due to ongoing changes in production practices and
process parameters for specific applications by users on
the one hand and continuing research and development
efforts to further optimize our materials on the other hand,
it is impossible to keep catalogs always up-to-date. It is
therefore strongly recommended to get in contact with
ROVALMA S.A. for the latest information regarding a
specific application.

ROVALMA, S.A. ROVALMA, S.A.
HT HEAD OFFICE
C/ Apol.lo, 51 C/ Collita, 1-3

08191 Rubi SPAIN
Tel. +34 935 862 949
Fax +34 935 881 860

08228 Terrassa SPAIN
Tel. +34 937 362 380
Fax +34 937 855 453

ROVALMA, S.A. binyesinde, HWS® malzemelerinin
kullanildigi  gesitli uygulamalan  kapsayan arastrmalar
devamli olarak yUrUtidimektedir. Bu arastirmalar, belirli
proseslerle ilgili daha kapsamli bilgi edinilmesini saglayarak
HWS® malzemelerinin belirli uygulamalarda mUmkUn olan
en iyi sekilde nasil kullanilabilecegine y&nelik nemli bilgiler
sunmaktadir.  Malzemenin  kendisi ve lgili proses
parametreleri de (talash imalat, kaynaklama vb.) slrekli
olarak gelistiriimektedir.

Belirli uygulamalara yénelik imalat uygulamalar ve proses
parametreleriyle ilgili olarak kullanicilar tarafindan yapilan
sUrekli degisiklikler ve diger yandan malzemelerimizi daha
opfimum bir sekle getirmek adina tarafimizdan araliksiz
yUrUtlen arastirma ve gelistirme c¢alismalan nedeniyle
kataloglann her zaman en gdlncel bilgileri icermesi
mdJmkUn  olmamaktadir.  Bu nedenle, belii  bir
uygulamayla ilgili en gUncel bilgilere sahip olmak icin
ROVALMA, S.A. ile irfibat kurmanizi Snemle tavsiye ederiz.

ROVALMA GmbH
GERMAN OFFICE
GeibelstraPe 5
12205 Berlin GERMANY
Tel. +49 (0)30 810 597-17
Fax +49 (0)30 810 597-15

TURKISH DISTRIBUTION PARTNER
Pelitli Yolu Cad No. 83
41400 Gebze/Kocaeli TURKEY
Tel. +90 262 751 46 77
Fax +90 262 751 46 78

© ROVALMA, S.A. all rights reserved. This datasheet may not be, entirely or partially, reproduced, copied, distributed or modified, without the explicit authorization by
ROVALMA, S.A. In particular, it is prohibited to alter the contents and/or use, any information provided herein, out of context.
NOTICE: Allinformation provided herein is for general information purposes only. The optimal choice of a tool steel depends on individual process parameters, allowable

tolerances and other production process factors, work conditions and preferences.

DISCLAIMER: All information provided in this datasheet is provided “AS IS" and “As available” and without warranty, express or implied, of any kind regarding
completeness, faultlessness, accuracy, up-to-dateness, individual interpretations, merchantability or fitness for any purpose and no representation contained in this
datasheet shall be binding upon ROVALMA, S.A. Allinformation shall be provided and accepted at Reader’s / Receiver's risk.
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