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1sil islem merkezi




tum 1sil islem
ihtiyaclar
tek bir noktadan...

TAMCELIK Isil islem Sanayi ve Ticaret
AS. 1983 Subatrnda istanbul'da bugtin
ki adresinde Anadolu yakasinin ilk isil
islem tesisi olarak, tuz banyolari ve
induksiyon yuzey sertlestirme bolumu
ile kurulmustur.

Bir aile sirketi olan TAMCELIK miisteri
portféytnde otomotiv, beyaz esya,
savunma, kalip, makine ve yedek
parca sanayinden 1000'i askin firma
bulunmaktadir.

Kuruldugu gtinden bu gtine yatirima
6nem vermis olan TAMCELIK firmalarin
tum 1sil islem ihtiyaclarini tek bir
noktadan uygun fiyat, yuksek kalite ve
hizl teslimat performansi ile saglamak
gayesindedir.

TAMCELIK bu amag dogrultusunda
ilerleyen yillar icerisinde indiiksiyon
ylizey sertlestirme makinelerinin
sayisinl 7'ye c¢ikarmis, tuz banyolarinin
kapasitelerini musteri istekleri
dogrultusunda arttirmistir. 2004
yilinda vakum sertlestirme bolimunu
2006 yilinda ise gaz atmosfer firinlar
bolumunu kurmustur.

Sirketin kaliteye, dogruyu ilk seferde
yapmaya olan bagliigl ilk kuruldugu
guinlere dayanir. Bu gaye ile tim
TAMCELIK calisanlari kalitenin bir parcasl
olarak organizasyon icerisinde yer alir.

“Gorev alir, deger verir” ilkesini
temel alan TAMCELIK sirket
kulturd, musterileri ile bir butin
olarak calismayi, tum isil
islemlerde bilgi birikimi ve
muhendislik kalitesini musterileri
i¢in en uygun ¢ozimu

olusturmada kullanmay1 amaclar.

all heat treatment
demands at one
point...

TAMCELIK Heat Treatment Co. is
was established in February 1983 at its
premises in the same adress in istanbul.
With the salt baths and induction surface
hardening division TAMCELIK was the
first established heat treatment plant in
Anatolian side of istanbul.

TAMCELIK is a family owned company
with more than 1000 customers in
different industrial fields such as
automotive industry, household
appliances, defence industry, moulding,
machine and spare parts.

Since the establishment in 1983
TAMCELIK has focused on investing on
the business. The aim today is to provide
all the heat treatment requirements of
the customers from a single point of
delivery with lowest possible prices,
highest quality and fastest delivery
performance. To accomplish these, the
number of induction surface hardening
machines is increased to 7 in time.
Capacities of salt baths have impoved
drastically. Vacuum hardening division
is implemented in 2004. And in 2006
gaseous atmosphere furnaces are
establihed.

TAMCELIK’s commitment for quality
and ‘doing the right thing in the first
time’ approach goes back to first days
in business. All the working personnel of
the company is an integral part of this
dedication.

TAMCELIK company culture which
revolves around ‘Take duty, add value’
motto, aims full cooperation with
customers and using all heat treatment
know-how and engineering quality in
order to provide the best solution for the
customers.
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misyon

isletmemiz ve muisterilerimiz arasinda
glivene dayall bir isbirligi olusturarak
TAMCELIK markasini glivenilir, saygin,
devamlilik gosteren bir sektor lideri
durumuna getirip, yuksek kalitede 1sll
islem hizmetlerini tek bir noktadan Turk
Sanayicisine sunmaktir.

vizyon

YUksek teknolojiyi kullanarak ve
konusunda nitelikli uzmanlar istihdam
ederek urtin ve hizmet kalitemizi stirekli
gelistirmek ve sektorunde ilk tercih
edilen firma olmaktir.

kalite politikasi

TAMCELIK 1983 yilindan beri Ttrk
Sanayisinin hizmetinde olup isil islem
sektorunun lider firmalar arasindadir.
GuUnUmuzun hizla gelisen dinyasinda
firma olarak surekliligimizi saglamak igin
faaliyet gosterirken baslica hedeflerimiz:
- Musterilerimizi kalite ve fiyat
yonunden memnun etmek,

- Musterilerimizle isbirligi icinde ve

ISO 9001:2000 Kalite Yonetim Sistemi
sartlarina uygun sekilde iyilestirme ve
gelistirme calismalarl yapmak,

- Toplam Kalite felsefesini
yayginlastirmak ve tiim TAMCELIK
calisanlarinin kaliteye katkisini saglamak,
- En Ust duzeyde rekabet imkani
saglayan modern teknolojileri kullanmak,
- Bu teknolojileri kullanacak nitelikli
personel istihdam ederek ve onlari
surekli mesleki egitime tabi tutarak
Uretim kalitesini ytikseltmek,

- Musterilerimizin her yonuyle
vazgecemedigi guvenilir bir is ortagl
olmaktir.

our mission

To create cooperation between our
customers and TAMCELIK based on trust;
to lead the brand name to a respected,
trusted and permanent sector leading
position; and to provide quality heat
treatment services to Turkish Industry
from a single delivery point.

our vision

TAMCELIK aims to utilize highest
technology and most qualified experts to
continuously enhance the product and
service quality and become the foremost
preferred company in the market sector.

quality policy

TAMCELIK has been serving the Turkish
industry since 1983 and it is among the
leading companies in the heat-treatment
sector. While being active to ensure our
continuity in today’s rapidly developing
world, our major targets are:

- To satisfy our customers regarding
quality and price,

- To make improvement and
development studies by cooperating
with our customers and in compliance
with the requirements of ISO 9001:2000
Quality Management System,

- To extend the philosophy of Total
Quality and to enable the contribution of
all TAMCELIK employees in quality,

- To use modern technologies enabling
high level competition,

- Improving the quality of production
by employing qualified personnel to
use these technologies and giving them
continuous professional training,

- To be a reliable and indispensable
partner for our customers in every
aspect.
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Isil islem’de
kalite
kontrol altinda...

Isil islem kalitesinin takim, kalip ve
celik parcanin ¢alisma kosullar ve omru
lizerindeki 6nemini ilk ginden bu yana
6n planda tutan TAMCELIK'de tiim
prosesler, onceden elde edilmis tecriibe
ve bilgi birikimi 1siginda hazirlanmis
prosedtir ve is talimatlarina uygun bir
sekilde yapilir, kayit altina alinir ve
arsivlenir.

Tum sirket calisanlarinin kaliteye
katkisi saglanmis, yenilenen celikler,
gelisen 1s1l islem teknolojileri ve
tim diger mesleki gelismeler firma
calisanlarina diizenlenen planh egitimler
ile aktariimaktadir.

Uretimde ve kalite kontrolde
kullanilan tim 6l¢me ve muayene
ekipmanlarinin kalibrasyonlari bagimsiz
kuruluslar tarafindan dtizenli olarak
yapilmaktadir.

Sirket kalite yénetim sistemi
EN 1SO 9001: 2000‘e uygun olarak
duizenlenmis, Det Norske Veritas
tarafindan belgelendirilmistir.

quality is
under the control
on heat treatment..

Fully aware of the heat treatment’s
importance on tool and mould life or
working conditions, all processes within
the firm are performed, recorded and
filled in compliance with procedures and
work instructions prepared by making
use of previous experience and collective
knowledge.

All employees involved in quality
activities are subjected to continuous
professional training about new
materials, new heat treatment
technologies both in and out of the
firm.

Equipments used both in production
and quality applications are calibrated
periodically.

TAMCELIK quality activities are
performed in the frame of ISO 9001:2000
quality management standard and
certified by Det Norske Veritas.

SIRKET PROFILI | COMPANY PROFILE




endustriyel
piyasada
Isil islemin onemi

Turkiye’nin son yillarda icinde
bulundugu endustriyel gelisimin bir
sonucu olarak artan rekabet ortami,
Uretim adetleri ve kisalan teslim streleri
kalip ve takimlarin daha ytksek hizlarda
sorunsuz bir sekilde calismasini zorunlu
kilmaktadir. Beklentileri karsilayabilecek
takim ve kaliplar ancak iyi bir 1sil islem,
kaliteli celigin kombinasyonuyla elde
edilebilir. Buglin endustriyel piyasada
celik kalitesi ve cesitliligi stirekli gelisim
gostermekte yliksek asinmaya maruz
kalan takimlarda yeni nesil toz
metalurjik celikler, sicak is
uygulamalarinda ESR, VAR islemleri
uygulanarak EFS (Extra Fine Structure)
olarak adlandirilan ekstra temiz ve
homojen mikroyapiya sahip sicak
is celikleri yaygin bir sekilde
kullanilmaktadir. Isil islemin bir kaliba
ve takima kattigl deger goz onune
alindiginda celik kalitesinde yasanan
bu gelisime paralel olarak celiklerin isil
isleminde kullanilan ekipmanlarin, sl
islemcinin takim ¢eligi alanindaki bilgi,
birikim ve tecribesi buyuk oneme
sahiptir. Endustriyel alandaki bu gelisimi
yakindan izleyen TAMCELIK 23 yillik
takim celigi tecrtibesini yeni nesil 1sll
islem ekipmanlariyla birlestirerek
Turkiye'de takim celigi 1s1l islemi
alanindaki eksikligi blyuk olctide
kapatmuistir. Buglin TAMCELIK sahip
oldugu mevcut makine parki, laboratuvar
hizmetleri ve egitimli teknik personeli
ile metal enjeksiyon kaliplarina Ford, GM
gibi otomotiv devleri tarafindan kabul
edilen NADCA 207-2003 (North American
Die Casting Association) spesifikasyonuna
uygun isil islem ve mikroyapi kontrolu
yapilmaktadir.

Importance of
heat treatment
In today’s
industrial market

According to the industrial
development in Turkiye the increasing
competition and production rates,
contracting delivery periods makes it
necessary to work the tools in high
speeds with maximum performance.
The tools which can provide required
demands can be produce with a good
combination of both high quality heat
treatment and tool steel. In today’s
industrial applications the quality and
variation of high performance tool steels
show an increase. In abrasive
applications new generation powder
metalurgicall steels, in hot work
applications new generation hot work
steels which are produced by ESR, VAR
processes with a more homogenious EFS
(extra fine structure) microstructure can
be used in an increasing range. When
we consider the effect of heat treatment
on a mould or a tool directly related to
the quality of steel also usage of new
develeoped equipment, plus the heat
treater’s experience have a great
importance on it. TAMCELIK follows
closely new developments of industrial
market and combines its 23 year old
tool steel experience with new
generation equipments, by this effect
TAMCELIK easily fulfills this space in
Turkiye. Today in TAMCELIK, with its
machine park, laboratory and well
educated technic members, especially
in metal injection dies are heat treated
and micro structure controlled in NADCA
207-2003 (North American Die Casting
Association) spefication. This spefication
is accepted by companies like Ford and
GM.
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vakum firinlari

Vakum firinlari son yillarda ytksek
performansh takim ¢eliklerinin 1sil
isleminde yaygin olarak kullaniimaya
baslanmis yeni nesil isil islem firinlaridir.
Vakum firinlarinda 1sil islem prosesi
bastan sona bilgisayar kontroltinde
gerceklesir, parca tzerinden sicakligin
olcllebildigi bu finnlarda isinma ve
sogutma parc¢anin isinma kinetigine bagl
olarak minimum termal sok ve ¢arpiima
olacak sekilde ayarlanabilir ve isil islem
bilgileri grafik kaydedici tarafindan kayit
altina alinur. Parcalarin bilgisayar
kontrollt olarak sil islem gormesi olasi
operator hatalarini bertaraf ederken
tekrarlanabilir prosesler sunar.

TAMCELIK biinyesinde bulunan 300 ve
800 kg sarj kapasiteli SCHMETZ Vakum
Firinlar ayni kabin icinde sifir alti yapma
ozelligine sahip Turkiye’'deki ilk firnlardir.
Teknolojinin geldigi son nokta olan
Alman yapimi SCHMETZ Vakum
Firinlarinda Cool-Plus ozelligi ile
konvansiyonel sogutmanin ardina
takimlar -185°C’ye kadar bilgisayar
kontrollt olarak sogutulur ve ozellikle
yuksek alasimli (YUksek Cr iceren)
celiklerde maksimum donusum ve
asinma direnci elde edilir.

Vakum firinlari kontrol sistemi.
Control system of vacuum furnaces.

vacuum furnaces

Vacuum furnaces are the new
generation of heat treatment furnaces.
These furnaces are especially used for
the heat treatment of high performance
tool steels. To enable this every heat
treatment process in vacuum furnaces
are controlled by a highly developed
computer system. The system allows
measurement of the exact temparature
of the piece within the furnace.
Therefore thermal shock rates related to
the piece’s heating kinetics is minimum
during heating or cooling of the furnace.
Also it is more reliable to control thermal
distortion of the load while every single
heat treatment process is recorded by
computer. Another main advantage of
the new generation vacuum furnaces
is operator interverence is almost none
during furnace operation. This eliminates
possible human error. The furnace also
allows repeated heat treatment cycles
without any limits.

TAMCELIK has got two SCHMETZ
vacuum furnaces with 300 and 800 kg
load capacities. These furnaces have the
opportunity of subzero treatment just
after the conventional cooling without
changing any cabinets. This unique
capability is a first in Turkiye. No other
furnace can accomplish this. In SCHMETZ
vacuum furnaces, which are
manufactured in Germany, high alloyed
(includes high amount of Cr) tool steels
can cool down to -185°C by computer
controlled system just after the
conventional cooling. This ensures
maximum transformation rates and very
well wear resistance results.
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vakum firinlarinda

top gas flap

islem sogutma islemidir.
Homojen olarak gerceklestirilen
Ostenitleme isleminin ardindan
parcalar gerektigince hizli
olabildigince yavas bir hizda
donusum sicakhgina
sogutulmahdir.

Vakum firinlarinin degistirilebilir
sogutma parametrelerine ek olarak
izotermal bekleme yapmasi buyuk
kesitli kaliplarin marquench teknigi ile
sogutulmasini mimkdn kilar. Ozellikle
metal enjeksiyon ve dovme
uygulamalarina yonelik buyutk
kesitli sicak is takim celiklerinin isil
isleminde bu teknik ile minimum
deformasyon ve buna bagh yuksek
toklugun yaninda maksimum
martenzitik dontsum ve isil yorulma
direnci elde edilir.

ISItma ve
SOGUTMA MODU, DORT YONDE ISITMA MODU, KONVEKSIYON sogutma
COOLING PHASE, FOUR DIRECTION HEATING PHASE, CONVECTION = heating and
m Takim celiklerinin ]
e Bapii's) M slermayioin sertle§tir§mesinde en onemli COOllng at

vacuum
furnaces

Cooling is the most important stage
of heat treatment of tool steels. After
the homogeneous austenization stage,
pieces should be cooled down as fast as
necessary and as slow as possible to the
transformation temperature.

In vacuum furnaces adjustable cooling
pressure and direction gas circulation
speed and experience of heat treater can
easily obtain the desired cooling speed.
Other than the adjustable parameters,
the vacuum furnace can also apply
isothermal waiting for different
dimensions which allows cooling in
marquenching technique for these tools.
Marquenching technique is especially
used for heat treatment of die casting
and forging tools, hot work tool steels
with very different dimensions and sizes.
It provides minimum deformation,
maximum martensitic transformation,
very high toughness rates and also high
thermal fatigue resistance.

VAKUM SERTLESTIRME | VACUUM HARDENING
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vakum firinlarinda
Isil islemin
avantajlari...

- Parlak metalik ytizey kalitesi,

- Koruyucu gaz atmosferinde
konveksiyonla homojen isitma,

- Cekirdege kadar homojen sertlik ve
mikroyapi dagilimi,

« Yuksek basingli gaz atmosferinde
(10 Bar) ayarlanabilir 4 yonlu sogutma
secenegi ile azaltilmis deformasyon
ve c¢arplima,

+ Minimum boyutsal degisim ve
deformasyona bagl yuksek tokluk
eldesi,

- Bilgisayar kontrollu tekrarlanabilir
prosesler,

- Isil islem datalarinin kayit altina
aliarak saklanmasi gerektiginde
musteriye sunulmasi,

- Parca tzerinden termokupllar
yardimiyla sicakligin strekli kontrol
edilmesi ile tekrarlanabilir kontrolli
prosesler,

- Ayni kabin icinde -185°C'ye kadar
sogutma ile minimum artik éstenit
maksimum sertlik ve asinma direnci
eldesi,

- Cevreye zararl atik Uretmeyen temiz
prosesler.
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vakum firinlarinda 1sitma kademeleri.
heating steps on vacuum furnaces.

advantages of
vacuum heat
treatment...

- Bright metallic surface quality,

- Homogeneous heating under
protective gas atmosphere,

« Homogeneous micro structure and
hardness penetration to the core,

- Under high pressure gas quenching

(10 bar) adjustable 4 direction cooling
option which provides more reduced
deformation and distortion,

« Minimum dimensional change and high
toughness values related to deformation,
- Computer contolled repeatable
processes,

- Recorded datas, easily shown to
customer when needed to,

- Control of the piece’s exact
temperature by charge thermocouples
and repeatable controlled processes.

- Cooling to -185°C in the same cabinet
provides minimum retained austenite,
maximum hardness and wear resistance,
- No risk of enviromental pollution.
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codere
Ve sementasyon

En eski ylizey sertlestirme
islemlerinden biri olan sementasyon
islemi karbon icerigi dusuk olan celik
malzeme yuzeyine kati, sivi veya gaz
ortam icerisinde karbon verilmesi
(emdirilmesi) esasina dayanir. Ostenit
sicakhigina isitilan (850-950°C) parca
istenilen sertlik derinligine bagh olarak
yuiksek sicaklikta belirli bir stire tutulur
ve daha sonra su, yag, tuz veya polimer
gibi uygun bir sertlestirme ortaminda
sertlestirilir. Sertlestirme sonrasi tim
celiklere uygulandigi gibi gerilim giderme
ve menevis islemleri uygulanir. Bu
islemler sonrasi parca yuzeyinde
karbonca zengin asinmaya direncli bir
yapi olusurken, ¢ekirdekte tok bir yapi
meydana gelir.

TAMCELIK'de tuz banyolarinda yapilan
sementasyon isleminin yani sira gaz
sementasyon islemi CODERE gaz
atmosfer finninda yapilir. Firinda
sementasyon islemi gaz atmosferinde
yapilirken sogutma icin ise 450°C'ye
kadar c¢ikabilen tuz banyosu kullanilir.
Firin cani, sementasyon islemi bittiginde
hareket ederek sarji sogutma
banyosunun Uzerine getirir ve sogutma
banyosu asansoru sarjl sogutma
banyosuna daldirir. Transferler esnasinda
ortama azot verilmesiyle sarjin hava ile
temasl onlenir. Firin tamamen bilgisayar
kontrolltidur. Yuksek 1s1 (+ 5°C) ve karbon
potansiyeli (+ 0.05 % C) hassasiyetine
sahiptir. Firinda yapilan isil islemler
sonrasi parcalarda disuk carpilma ve
homojen sertlik elde edilir.

TR EE
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Sementasyon firini bilgisayar kontrol sistemi.
Computer assisted control system.

codere
and carburizing

Carburizing, one of the oldest surface
hardening treatment is based on
diffusion of carbon from the surface
toward the interior of steel part which
has low carbon content in solid, liquid
and gaseous media. The pieces, heated
up to austenizing temperature(850-950°C)
are held at high temparature depending
on required effective hardness depth and
quenched in suitable media like water,
oil, salt or polimer. As all other steels
after quenching stress relieving and
tempering is being performed. After
these applications, carburizing provides a
layer with high carbon content and high
wear resistance at surface and tough
structure at core.

In TAMCELIK apart from salt bath
carburizing, gas carburizing is being
performed in CODERE gas atmosphere
furnace. Carburizing is performing in gas
atmosphere and quenching is done in
salt bath which can heated up to 450°C.
When carburizing process is finished
furnace bell moves to over the salt
quenching tank and quenching tank
elevator draws the charge salt quench-
ing. During the transfers to prevent
oxidation of parts nitrogene is purged.
Furnace entirely computer assisted.
Furnace has high uniformity of
temperature (+ 5°C) and carbon potential
(£ 0.05 % Q). After the treatments, less
distortion, less allowance for machining,
homogeneous hardness is gained.
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nitrasyon
islemi

Dusuk sicaklik ytizey sertlestirme
islemlerinden biri olan nitrasyon; celik
parca ylzeyine azot atomlarinin ara yer
atomu olarak génderilmesi ile yuzeyde
sert bir tabakanin olusturulmasi esasina
dayanir. Azot saglayicl ortam olarak tuz
banyosu ve gaz atmosferi kullanilabilir.
Sert tabakanin olusmasi icin ytiksek
hizda sogutma hizi gerekmez.

Genel olarak tum celikler icin
nitrasyon sicakligl 495-580°C arasinda
degisir. DUsUK sicaklikta uygulanmasi
ve yuksek soguma hizi gerektirmemesi
nedeni ile parcalarda carpilma minimum
seviyededir.

TAMCELIK'de nitrasyon isil islemi tuz
banyosunda (Tenifer) ve vakum firininda

yapilir.

Nitrasyonun
sagladiklari;

- Yuksek ytizey sertligi

- Artan asinma direnci

+ Yorulma oémrunde artis

- Daha iyi korozyon direnci

Sicak is takim celiginde nitrasyon tabakasi.
Nitriding layer at hot work tool steel.

nitriding
process

Nitriding, a low temperature surface
hardening process, is based on
implementing nitrogen atoms on the
steel piece surface as interstitial space
atoms and creating a hard layer on the
surface. Salt bath and gas atmosphere
are used as nitrogen providing
environment. To create the hard layer a
very rapid cooling process is not
necessary. In general nitriding
temperature for all steel types is
between 495-580°C. Because fast cooling
speed is not necessary and low
application temperatures are suitable for
the process, the level of distortion on the
pieces is minimum. In TAMCELIK nitriding
is provided in salt bath called as Tenifer
and vacuum furnace.

nitriding
provides.

- High surface hardness
- Increased wear resistance
- Improved fatigue life
- Better corrosion resistance

NITRASYON | NITRIDING
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Isll yorulmaya
karsl dayanikhlik
artist...

Oksidasyon yapisma ve buna bagli
adhesif asinmanin yasandigl metal
enjeksiyon uygulamalarinda kalip
ylzeyinde yaglayic 6zellige sahip
oksit filmi olusturma islemidir. islem
sonrasinda yuzeyde olusan 2-5 um
kalinligindaki Fe,0, ve Fe,0, demir oksit
filmi kalip ile ergimis metal arasinda bir
bariyer olusturarak mekanik ve
intermetalik faz olusumuna bagh
yapismayi engeller. Ozellikle sogutmanin
yetersiz kalabilecegi yada yaglayic
ve sogutucu spreyin ulasmasinin zor
oldugu karmasik figurlt kaliplarda ilk
kullanimdan 6nce oksidasyon yapilmasi
sarttir. Bu tur kaliplarda oksidasyonun en
onemli etkisi kalibin dizaynindan dolayi
yaglayicinin ulasamadigl bolgelerde
ergimis metalin kalip ylzeyine direk
temasini engelleyerek yapismayi
azaltmasidir.

Oksit filminin bir diger etkisi ise ergimis
metalin kalip ytizeyini i1slatma agisini
dusurtp ara yuzeydeki ani termal sok
etkisini azaltmasi bdylece isil yorulma
¢atlaklarinin olusumunu geciktirmesidir.
Kalip kullanima hazir hale geldikten
sonra uygulanan oksidasyon islemi son
menevis sicakligina yakin bir sicaklikta
yapllir ve sertlestirme sonrasl uygulanan
talash isleme, taslama, dalma erozyon
gerilimlerini minimize ederek kalbin 1sil
yorulmaya karsi dayanimini artirir. Son
islem olan oksidasyon kalip deneme
baskisi yapmadan once uygulanir ve
ardindan kesinlikle parlatma islemi
uygulanmaz.

maximum
resistance to heat
checking...

Oxidation is a process that creates a
lubricant oxide film to prevent soldering
and adhesive wear in high pressure die
casting tools. The iron oxide film Fe,0,
and Fe,0, created on the die surface
with a thickness of 2-5 um acts as a
barrier between molten metal and die
surface therefore prevents soldering
which occurs with mechanical locking
and also by intermetalic layer formation.
It is strongly recommended to apply
oxidation before the first shot of the dies
which has complicated figure therefore
poor lubrication and cooling because of
the design. The major effect of oxidation
in such complicated die is to prevent
directly interaction between die surface
and molten metal at the areas which
are poor of lubrication. Another effect
of oxide film is decreasing the wetting
angle of molten metal and minimizing
the thermal shock during solidification of
molten metal and so delays the thermal
fatigue cracks. The temperature of the
process is near to the last tempering
temperature so the stresses, created by
the final machining like grinding and EDM
are minimized with the process and
maximum resistance to heat checking
can be achieved. Oxidation is applied
as a final process before the first shot
and no other machining is applied after
oxidation.
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Oksidayon yapilmamis H13 (1.2344) sicak is ¢eligi macada 5 baskidan sonra olusan
intermetalik yapisma tabakalar.
Soldered layers in H13 (1.2344) core pin without oxidation after 5 shots.
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Isleminin
. kaida.sy‘on sonucunda olusan oksit filmi arada bariyer olusturarak yapismay1
avanta-] la rl '?Sleegsdner'ﬁlm created by the oxidation acts as a barrier at the interface and prevents
soldering.
« Yapismaya bagli adhesif
asinmay! azaltir,
- Ergimis metalin 1slatma agisini advantages Of
dusurerek termal soku onler isil . .
yorulma catlaklarinin olusumunu Odeatlon
geciktirir, process

- Dogal yaglayici film olusturarak
kaliptan parca cikisini

kolaylastirir, Minimize the adhesive wear

that occur due to soldering,

- Urlinde yapismaya bagli ylizey

bozukluklarn azaitr. - Decreases the wetting angle

of molten metal and minimizing
the thermal shock, increase heat

- Kaliba uygulanan son islemlerin checking resistance,

(talasl isleme, taslama, erozyon)
olusturdugu gerilimleri azaltarak
maksimum yorulma direnci
saglar.

- Oxide film acts as naturel
lubricant and makes it easy to
pull out the product from the
mold,

- Minimize the surface defects
that occur due to soldering,

- Minimizes final machining
stresses at the surface and
provides the best performance
to thermal fatigue.




sifir altl
islemi

Subzero (sifir alti islemi): Kriyojenik

islem olarak da adlandirilan bu islem
yusek asinmaya maruz kalan takimlarda
asinma direncini artirma amacli
uygulanan modifiye edilmis bir sogutma
islemidir. Takim ¢eliklerine uygulanan
geleneksel sertlestirme yontemlerinde
celik Ostenitleme isleminin ardindan
celik cinsine bagh olarak cesitli sogutma
ortamlarinda minimum mumkun sicaklik
olan oda sicakligina kadar sogutulur ve
martenzitik yapi elde edilir. Yuksek
alasimli celiklerde ise sertlesmeyi
saglayan martenzitik donusum belirli

bir sicaklikta (150-300°C) baslar ve oda
sicakhiginda sona ermez. Oda sicakligina
kadar yapilan konvansiyonel sogutmayla
bu tur celiklerin bunyesinde yuksek
oranda kalinti 6stenit olarak adlandirilan
metastabil faz bulunur (1.2379 celiginde
sertlestirme sicakhgina bagli olarak
kalinti Gstenit miktari %12-20 arasinda
degisim gosterir). Takimin asinma
direnicini kotu etkileyen kalinti 6stenit
fazini gidermenin en etkili yolu
konvansiyonel sogutma ardina sifir alti
isleminin uygulanmasidir. Sifir alti
isleminde parcalar sivi azotun
buharlastiriimasiyla -185°C’ye kadar
sogutularak maksimum oranda asiri
doygun martenzitik yapi elde edilir.

Sifir alti islemini takiben uygulanan
menevisleme isleminde ise
konvansiyonel sertlestirme isleminde
gbzlenmeyen eta karbirler celik
matrisinde ¢okelir, hem artik dstenitin
giderilmesi hem de eta karbur
cokelmesine bagh olarak ytiksek alasimli
celiklerde maksimum asinma direnci
elde edilir.

SIFIR ALTI | SUBZERO

subzero
treatment

Sub zero also called as cryonegic
treatment is modified cooling application
and performed for tools which need high
wear resistance. In conventional
hardening processes; tools steels are
held at austenizing temperature and
quenched at suitable quenching media
and than cooled down to minimum
possible temperature which is room
temperature. This allows its structure to
change to martensitic microstructure.
Martensitic transformation, provides
hardness increasing starts at 150-300°C
and does not finish at room temperature
in high alloyed tool steels. After
conventional quenching there is retained
austenite in microstructure of steel part
in high quantity .(for 1.2379 retained
austenite %12-20). The best effective
solution of preventing retained
austenite is sub zero treatment after
classical hardening process. In subzero
treatment pieces are cooled down to
-185°C with vapour of liquid nitrogen
and gained super saturated martensitic
microstructure. Eta carbides are
precipitated in matrix at tempering, after
subzero treatment. Depend on removing
of retained austenite and precipitation of
eta carbide maximum wear resistance is
obtained at high alloy tools steels.
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sifir alti isleminin
avantajlari

Sifir alti islemi paslanmaz celiklerin
korozyon direncini bozmadan
dayaniminin artiriimasinda ve yuksek
boyutsal stabilite istenen 0lcu aletlerine
yaygin olarak uygulanir. Endustriyel
uygulamalarin disinda trompet, trombon
gibi muizik enstrimanlarina elektro ve
akustik gitar tellerine subzero islemi
uygulanarak metalin rezonans frekansi
artirihr ve daha canli tinilar elde edilir.
TAMCELIK btinyesinde dtinyada ilk olarak
sifir alti islemini vakum firinina entegre
etmis SCHMETZ Cool-Plus vakum firimni
bulunmaktadir. Cool-Plus 0zelligine sahip
Turkiyenin ilk, dinyanin t¢tinci vakum
firmi olan bu finnin en énemli 6zelligi
sifir alti islemini sertlestirme isleminin
hemen ardindan kesintisiz olarak ayni
kabin i¢inde uygulayabilmesidir.
Cool-Plus o0zelligi sayesinde kesintisiz
olarak uygulanan sfir alti islemi kalinti
ostenitin stabillesmesine izin vermeden
maksimum martenzitik dontsim saglar
ve islem sonrasinda parcalarda higbir
renk bozulmasi olmadan ytiksek ytizey
kalitesi elde edilir. Sifir alti isleminin
vakum firininda bilgisayar kontrollu
olarak gerceklestirilmesinin sundugu
bir diger avantaj ise parcalarin hangi
sicaklikta ne kadar stre kaldiginin
grafik kaydedici tarafindan kayit altina
alinarak proses datalarinin gerektiginde
musteriye sunulabilmesidir.

- Yuksek asinma direnci

- Celik cinsine bagh olarak 1-3
HRC sertlik artisi

+ Yuksek tokluk

« Yapida minimum artik ostenit
eldesi

- Servis esnasinda minimum
boyutsal degisim.

SIFIR ALTI | SUBZERO

advantages of
subzero treatment

Subzero treatment is usually
performed at stainless steels for
increasing mechanical properties
withotut decreasing corrosion resistance
and at measuring tools for high
dimensional stability.

Apart from industrial applications,
subzero treatmens is used for some
musical instruments such as trumpet,
trambone, electro and acoustic guitar
strings. In this application resonance of
metal is increased and more dynamic
tones are gained with sub zero.

TAMCELIK has vacuum furnace with
patented Schmetz-Cool Plus technology
which is integrated system of vacuum
hardening furnace and subzero
equipment. The best property of this
system is that after vacuum hardening
subzero treatment can start without
deductions. With Cool-Plus technology
uninterrupted subzero treatment can be
done and maximum martensitic
transformation can be achieved before
retained austenite become stable.
Absolute metalic bright surface qualities
are guaranteed because the parts do not
have any contact with the surrounding
atmosphere after the sub zero treatment
(no surface corrosion). One of the
advantages of sub zero with Cool-Plus
technology temperatures directly
measured from inside of the pieces and
saved in computer.

- High wear resistance

- Depend on steel type 1-3 HRC
hardness increase

- High toughness

- Minimum retained austenite

+ Minimum dimensional change during
service conditions.
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tuz banyolarinda
Isil islem...

Tuz banyolarinda isil islem, yillardan
beri uygulanan Dinya'da ve tlkemizde
siklikla tercih edilen kaliteli sonuclar
veren hizli bir prosestir.

NOtr tuz banyolarinda takim ve islah
celikleri, celikle reaksiyon gostermeyen
notr tuzlar igerisinde gerekli 6n i1sitma
kademelerinden gecirilerek sertlestirme
sicakhgina ¢ikarilir ve uygun ortamda
sogutulurlar. Daha sonrasinda gerekli
temperleme kademeleri uygulanarak
parcalar kontrolden gecirildikten sonra
sevkiyata hazir hale getirilirler.

Tuz Banyolarinda;

- Sementasyon

- Tenifer

- Notr banyoda sertlestirme
+ Yumusatma tavlamasi

- Gerilim giderme

islemleri yapilir.

katl / sivi
atiklar...

Tuz banyolarinda olusan kati atiklar
bertaraf islemleri icin gerekli tlizik
ve yonetmeliklere uygun bir sekilde
izaydas'a gonderilmektedir. Sivi atiklar
ise iSKi desarj kontrol kriterlerine gore
TAMCELIK biinyesindeki aritma tesisinde
aritldiktan sonra desarj edilmektedirler.

heat treatment in
salt baths...

Heat treatment in salt baths is a fast
process applied for many years,
preferred in the world and in our country
yielding high-quality outcomes.

In neutral salt baths tool and refining
steels are passed through the necessary
pre-heating steps in neutral salts not
having reaction with steel and raised to
hardening temperature and cooled in
suitable media. Afterwards the
necessary tempering steps are applied
and after the pieces are controlled, they
are made ready for delivery.

In salt baths;

- Carburizing

- Nitriding

- Hardening in neutral bath
- Annealing

- Stress relieving

processes are performed.

solid / liquid
wastes...

Solid wastes produced in salt baths
are sent to izaydas for disposal processes
in compliance with the necessary rules
and regulations. Liquid wastes are
discharged after being purified in the
waste treatment facility within the body
of TAMCELIK according to iSKi discharge
control criteria.

TUZ BANYOLARI | SALT BATHS
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induksiyon
makinalari

induiksiyon ylizey sertlestirme
parcanin tamaminda sertlik istenmedigi
durumlarda kullanilan alternatif bir isil
islem tiirtidir. Ozellikle otomotiv
sanayinde yogun olarak tercih edilir.

indtiksiyon ylizey sertlestirme
bolimtunde, parca teknik resmine gore
sertlik istenen bolgeler elektriksel
manyetik alan ile hizli bir sekilde
sertlestirme sicakligina ¢ikarilir ve ani
olarak sogutulurlar. Sogutma ortami
olarak su veya yogunlugu ayarlanmis
yag kullanilir. Bu sayede parcalarin
istenen bolgeleri sertlestirilirken diger
bolgeler ise yumusak kalir.

indliksiyon Bolimiinde;

. 25 KW
Yuksek Frekans

. 50 KW - 2 adet
Yuksek Frekans

. 80 KW
Yuksek Frekans

. 100 KW
Orta Frekans

. 190 KW
Orta Frekans

makineleri bulunmaktadir.

induction
machines

Induction surface hardening is a type
of alternative heat treatment used
when hardness on the whole piece is
not required. It is preferred in especially
automotive industry extensively.

In the induction surface hardening
section, the regions where hardness
is required according to the technical
drawing of the piece are rapidly raised
through electrical magnetic field to
hardening temperature and suddenly
cooled. As cooling medium water or
oil with adjusted density is used. Thus
the requested sections of the pieces
get hardened while the other sections
remain soft.

In the induction section;

. 25 KW
High Frequency

. 50 KW - 2 adet
High Frequency

. 80 KW
High Frequency

. 100 KW
Middle Frequency

. 190 KW
Middle Frequency

machines are present.
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Isil islem’de
kalite

Takim celiklerinin 1sll islem sonrasinda
kazandiklari mekanik 6zelliklerin servis
sartlarina uygun olup olmadiginin
kontroll takim performansi agisindan
son derece buyuk 6neme sahiptir.

Isil islem sonrasinda meydana gelen
mikroyapisal degisimler ve degisimlerin
mekanik 6zelliklere etkileri sadece
sertlik 6lcimuyle kontrol edilmesi
gunulmuz yuksek performansli takim ve
kaliplari icin yeterli olmamaktadir. Takim
celiklerinde ayni sertlik degerini farkli
mikroyapllarla elde etmek mumkundtr
dolayisiyla isil islem dncesinde ve
sonrasinda takimlarin tane boyutu,
karbur dagihmi, bantlasma ve
mikrosegregasyon durumunun kontrol
edilmesi gerekmektedir. Ozellikle
metal enjeksiyon, dovme ve ekstrlizyon
uygulamalarinda kullanilacak sicak is
takim celiklerinde 1sil islem sonrasinda
kaliplarin toklugunu ve sicaga dayanimini
dogrudan etkileyen tane boyutu,
sogutma hizina bagli karbur dagiimi
bantlasma ve mikrosegregasyon gibi
ozelliklerin standartlara bagl referans
tablolara gore kontrol edilmesi gerekir.
TAMCELIK'de 1sil islem éncesinde ve
sonrasinda uygulanan mikro ve makro
kontroller egitimli teknik personel
tarafindan uluslararasi standartlar
cercevesinde uygulanmaktadir.
Yenilenmis laboratuvar ekipmanlariyla
yapilan kontroller bilgisayar ortaminda
saklanabilmekte gerektiginde musteriye
rapor olarak sunulmaktadir.

LABORATUVAR

LABORATORY

quality
at heat treatment

It has a great importance to control
the tool steel after heat treatment if
these steels have gained the desired
mechanical properties for service
conditions. The microstructural changes
that occured during the heat treatment
process and its effect to mechanical
properties shouldn’'t be controlled only
hardness measurement for today’s high
performance tools and dies. It is possible
to get the same hardness value with
different kind of microstructures but
grain size, carbide precipitation during
quenching has a great role on the
toughness and high temperature
strenght of the hot work tool steels
which are going to be used in high
pressure die casting , forging or extrusion
applications. Because of that reason it
is really necessary to control grain size ,
banding, microsegregation and carbide
distribution just before and after the
heat treatment process by using the
necessary references charts.

In TAMCELIK micro and macro controls
applied by well trained staff refering to
the international standarts. The controls
hold with fully renewed laboratory
equipments and could be record on
computer and microstructure report of
the tools can be prepared for the
customer demands.



la b O ratuva r 1.2379 soguk is takim celiginde karbr bantlasmasl.

Banding of carbides in 1.2379 cold work tool steel.
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ekipmanlart:

- Wilson Dijital Rockwell Sertlik Cihazi
- Future-Tech Dijital Mikrovikers Cihazi
+ Olympus GX 51 Optik Mikroskop 1000

buyltme

+ Olympus ASTM tane boyutu skalasi

- Motic Metalogrofik inceleme Yazilimi
- Time Dijital Seyyar Sertlik Cihaz

- Numune Hazirlama Seti

yapilan muayene
ve kontroller:

- Rockwell Sertlik Testi

(ASTM E-112 Standardina gore)

- Vikers Sertlik Kontrolu.

(ASTM E-384 Standardina gore)

- Tane Boyutu KontrolU.

(ASTM E-112 Standardina gore)

- Bantlasma ve Mikrosegregasyon Kont.

(NADCA 207-2003 Ref.Cha.”/)

- Kalinti ve inkliizyon Kontrolii

(ASTM E-45 Standardina gore)

- Efektif Sertlik Derinligi Kontroli**

(TS 1719 ve Jis-g-0559)

- Penetran ile Catlak Kontrolu

(ASTM E-165-02)

- Dekarbuirizasyon kontrolu

laboratory
equipments:

- Wilson Digital Rockwell Hardness

Tester

- Future-Tech Digital Microvickers Tester
+ Olympus GX 51 Optical Microscope

with 1000 magnification

« Olympus ASTM grain size scale
- Motic Metalographic inspection

software

- Time Digital Portable Hardness Tester
- Specimen Preparation Machine Set

controls and
Inspections:

- Rockwell Hardness Test

(Refering to ASTM E-112)

- Vickers Hardness Test.

(Ref. to ASTM E-384)

- @rain Size Control.

(Ref. to ASTM E-112)

- Banding and Microsegregation Control.

(NADCA 207-2003 Ref.Cha.”)

- Remainings and Inclusion Control

(Ref. to ASTM E-45)

- Efective Hardness Profile Control™*

(TS 1719 and JbS-g-0559)

- Crack control with penetrant

(ASTM E-165-02)

- Decarburization Control
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