Sertlestirme
Hardening

Sertlestirme iglemi nedir?

Metalik malzemeler Uretim asamasinda daha kolay islenebilmesi
icin sertligi dustk olan halleri tercih edilir Daha sonra
endustride onu kullanima uygun hale getirmek yani parcalara
belirli mekanik 6zellikler kazandirmak icin yapilan 1sil isleme
sertlestirme islemi denilir. Sertlestirme islemi 820-900°C
sicakliklara ulasarak kimyasal bilesimi degistirilen ¢elik yapilarin
ani sogutma ve sonrasinda yapilan temperleme islemlerinden
olusur. Temperleme islemi 200°C ile 650°C arasinda gergeklesen,
sertlestirme islemi sirasinda olusan gerilimleri ve kirilgan yapiy:
ortadan kaldirarak parcalarin mekanik &zelliklerini iyilestirmek
amaciyla uygulanan bir isil islemdir.

Sertlestirme iglemi nasil gerceklesir

Firmamizda yapilan sertlestirme isleminden kasit Sertlestirme +
temperleme islemlerinin bilesiminden olusan nétir sertlestirme
olarak da adlandirilan iglem tiridir. Proses sonucunda Isil
islemi gerceklesen Uriiniin ylizey kimyasal bilesiminde ve yizey

sertliginde c¢ekirdege oranla cok fazla miktarda bir degisiklik
olmayacaktir. Notir sertlestirme endustride en ¢ok tercih edilen
isil islem yéntemidir.

What is hardening?

Metallic materials are preferred for their low hardness so that
they can be processed more easily.

The process made to give the parts mechanical properties and
make them suitable for use is called the hardening process.

In the hardening process, the material is heated to 820-900°C
temperatures. Then, sudden cooling and then tempering
processes are done. The tempering process takes place at a
lower temperature (200°C to 650°C) It is a heat treatment applied
to improve the properties of the parts by eliminating the tension
and fragile structure formed during the hardening process.

How does the hardening process take place?

It is a type of process called neutral hardening, which consists
of the combination of hardening + tempering. As a result of
the process, there will be no significant change in the surface
chemical composition and hardness of the product compared to

the core. Neutral hardening is the most preferred heat treatment
method in the industry.
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Proses iic ana temel asamadan olusur

1. ilk olarak Celik bilesen mikro yapi &stenitik yapiya
dénistirilir. Ostenitik yapi celigi sertlestirmeye uygun hale
getirmek olarak da tarif edilebilir Malzemeyi &stenitik hale
getirmek igin sicakhigi 820-900°C araligina getiriimelidir. Burada
belirlenen 1si ve slire malzeme &zelliklerine gére degiskenlik
gostermektedir. Malzemenin 6stenit sicakliginda belirli bir stire
tutarak malzemenin tamamen isinmasini saglayip dstenit yapiy!
basanli homojen bir sekilde olusturmak amaclanir. Malzemeyi
Ostenitik hale getirme esnasinda atmosferi kontrol altinda tutarak
oksidasyonu &nlemek ve yizeyde dekarblrizasyon olusumunu
onlemek dnemlidir.

2. Bu asamada &stenit haline ulasan yapinin dogrudan sicakhigi
sabit soguk bir ortama daldirilarak martenzitik ve beynitik yapiy
olusturmak amaclanir. Su verme ortami cesitlilik gosterebilir.
( Su,Yag,Polimer Ergimis tuz, Azot ve Argon). Firmamizda su
verme ortami olarak 6zel isil islem yagi kullanilmaktadir. Yapinin
dstenit halinden Ms — Mf sicaklik araliklarini yeteri kadar hizli
geg¢mesi yani sogumanin yeteri kadar hizli olmasi gerekmektedir.
3.Temperleme islemi ile ani sogutma sonrasi olusan asir sert
yapiya stineklilik ve mukavemet kazandirilir.
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Sertlestirme isleminin 6zelikleri nelerdir?
e |sil islemsiz malzemeye gdre daha yiiksek mukavemet elde edlilir.
e Isil islemsiz malzemeye gore daha yiiksek asinma direnci
elde edilir.
e Isil islemsiz malzemeye gore daha Yiksek sertlik elde edilir.
e Gelistirilmis stineklik elde edilir.

The process consists of three main stages

1. First, the steel component microstructure is transformed
into a austenitic structure. Austenitic structure can also be
described as making the steel suitable for hardening.To make
the material austenitic, its temperature should be brought in the
range of 820-900 ° C.It is aimed to heat the material completely
homogeneously. The determined heat and time varies according
to the material properties.The austenite structure is successfully
created homogeneously.

It is important to prevent oxidation and decarburization on the
surface by keeping the atmosphere under control during the
austenitic process.

2. At this stage, the austenite structure is directly immersed in
a stable cold environment. Martensitic and bainitic structure is
created. Quenching bath can vary (Water, Oil, Polymer Melted
salt, Nitrogen and Argon).

Special heat treatment oil is used as quenching bath in our
company. The structure must pass the Ms - Mf temperature
ranges fast enough from the austenite state, so the cooling must
be fast enough.

3. Tempering process is applied to give the structure ductility
and strength.

What are the features of Neutral Hardening?

e Higher strength is obtained than non-heat treated material.
e Higher abrasion resistance is obtained than to non-heat
treated material.

e Higher hardness is obtained than non-heat treated material.

Stinek Kirilma (Tokluk yiiksek,

¢ Improved ductility is achieved.
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Increased impact resistance Increased bending fatigue strength

Improved fatigue strength
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High hardness

Improved ductility
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