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HAKKIMIZDA / ABOUT US

Sistem Makina Endustriyel Finnlar Sanayi ve Ticaret Ltd.Sti. 1976 yilinda kurulmustur.
Kurulus felsefemiz ilk gunden itibaren 15l islem sektoronde cozom ortaginiz kalite
surekliligi ve musteri memnuniveti Uzerine olusturulmaktadir. Bu anlayisla sektorde
daha iyi ve hizli hizmet verebilmek icin markamizin ve Urinlerimizin donya pazarlarinda
bilinirligini gbvenirligini artirmak adina 44 yilllik tecrube ile 2006 yilindan itibaren Dilovasl/
KOCAELI Mermerciler 0SB'de 4000 m? kapali alana sahip veni ve teknolojik vatirimlan
gerceklestirerek kendi fabrika binamizda calismalarimiza devam etmekteyiz. Sistem
Makina yurt ici ve yurt disina firinlar yapan ve komple tesisler kuran sektorin onde gelen
kuruluslarindandir. Demir - Celik ,Dokum ve Aluminyum sanayisinin isil islem firinlarr ve
ekipmanlart konusundaki ihtivaclarini karsilamaktadir . Uzun villar 6nce “Kalite Daima Fark
Edilir” slogani ile yola giktik, anlasilacagl gibi 44 villik tecribemiz ile Endistrivel Firinlarda
profesyonel bir yaklasimla ¢cozom ortag) olmus ve musteriye ozel tasarimlarimizla isil islem
Uniteleri Oretmekteyiz. Musterilerimizin memnuniveti bizim icin 6ncelikli ve onemlidir.
Musteri memnuniyetini saglamanin ve kaliteyi surekli kilmanin yonteminin ise dogru cozimle
ve deneyimli mohendis kadromuzla hizmet etmekten gectigine inaniyor;hizmet kalitemizi
korumak ve gelistirmek adina calisiyoruz. Gayemiz kalite yonetimimiz cercevesinde Uretim
stratejilerimiz 151ginda Aluminyum Endustrisi ve Demir Celik Endustrisinde konumumuzu
ve kapasitemizide artirarak devam ettirmek Urettigimiz Urunlerimiz ile yurt ici ve yurt disi

pazarlarda musteri tercihlerinde oncu olmaktr.

Sistem Makina Industrial Furnaces Company was established in 1976. Since the first day our philosophy
in establishment is to be built on becoming your solution partner in the thermal processing sector with
providing quality sustainability and customer satisfaction. With this understanding in order to increase
the familiarity and reliability of our brand and products in global markets to be able to provide a better
and faster service in the sector, we are pursuing to operate in the factory building of our own on 4000
m? closed area in Dilovasi/KOCAELI Mermerciler Org. Ind. Zone Since 2006 while facilitating new and
technologic investments with the experience of 44 years. Sistem Makina is one of the leading entities
which manufactures ovens and creates complete facilities both in country and globally. It covers the
needs towards the thermal processing ovens and equipment for the Iron-Steel, Casting and Aluminium,
industry. Many years ago, we have taken our first steps with the "Quality is Always clear” slogan and
as it can be assessed we are manufacturing thermal processing units with our customer tailored designs
and the fact that we have become a solution partner with a professional approach in Industrial Ovens
through our experience of 44 years. Satisfaction of our customers is our most important priority. We
believe that the method of ensuring the sustainability of the quality and customer satisfaction lies
within providing services with precise solutions and experienced engineering staff, and we are working
to protect and develop our service quality. Our aim is to maintain our position in the Aluminium Industry
and Iron and Steel Industry while increasing our capacity along the light of our manufacturing strategies
in the extent of our quality management, and to become a pioneer in the customer selections with our

products both in country and globally.
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ATMOSFER KONTROLLU ISIL iSLEM FIRINLARI
ATMOSPHERE CONTROLLED HEAT TREATMENT FURNACES




ATMOSFER KONTROLLU ISIL ISLEM FIRINLARI
ATMOSPHERE CONTROLLED HEAT TREATMENT FURNACES

MAKS. SICAKLIK

- 950°C

KAPASITE - 100-1500 kg/saat
ISITMA - LPG - LNG -Elektrik
YUKLEME - Otomatik
BOSALTMA - Otomatik

ISI' KONTROL - PID

HASSASIVET -5

ELEKTRIKSEL KONTROL  : PLC

MAX. TEMPERATURE  : 950°C

CAPACITY : 100-1500 kg/hour
HEATING 2 LPG - LNG - Electrical
LOADING : Automatic
UNLOADING : Automatic

HEAT CONTROL : PID

SENSIBILITY : £59C

ELECTRICAL CONTROL : PLC
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Atmasfer Kontrollu Bantli (Kontinu) Firinlar
Atmosphere Controlled Band Type Contunious Furnaces

Kutu (Kamara) Tipi Atmosfer Kontrollu Firinlar
Box (Batch) Type Atmosphere Controlled Furnaces
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ATMOSFER KONTROLLU ISIL ISLEM FIRINLARI
ATMOSPHERE CONTROLLED HEAT TREATMENT FURNACES

Kullanish Oliler (mm) / Usefull Diemensions (mm)

Kapasite / Sertlestirme Firini / Sogutma Tanki / Yikama Tanki / Temper Firini / Karartma Tanki /
M'g:ﬂ :\lglnﬁ ] Capacity Yokieme / Loading On Yikama / Prewashing Hardening Furnace Quench Tank Washing Machine Tempering Furnace Blackning Tank

LE Genislik | Uzunluk | Genislik-Cap/ | Uzunluk/ | Genislik / Uzunluk /| Genislik / Hacim (It) / Genislik - Cap/ | Uzunluk / Genislik / Uzunluk / Genislik / Hacim (It) /

/Width | /Length Width - Dia Length Width Length Width \Voleme (It) Width - Dia Length Width Length Width Voleme (It)
SM-HTL-1 100 300 3000 #1200 3000 400 3056 800 3000 @200 2000 600 3333 800 1000
SM-HTL-2 250 500 3000 #200 3500 600 5093 1000 4000 @200 2250 800 6250 1000 2000
SM-HTL-3 400 700 4000 @400 4500 800 6111 1200 6000 @400 3000 800 10000 1000 2000
SM-HTL-4 500 700 4000 @400 4500 800 7639 1200 7000 @400 3000 1000 10000 1200 2000
SM-HTL-5 750 900 5000 @400 5500 1000 9167 1400 9000 @400 4000 1000 15000 1200 3000
SM-HTL-6 1000 900 5000 2600 5333 1000 12222 1400 10000 2600 5000 1200 16667 1400 3000
SM-HTL-7 1250 900 6000 2600 6667 1000 15278 1400 12000 @600 711 1200 20833 1400 3000
SM-HTL-8 1500 1100 6000 2600 8000 1200 15278 1600 12000 @600 7500 1500 20000 1700 3000

Ortalama Uzunluk (mm) / Overall Length (mm)

MI;(:?I ﬁgln/le Capﬁac[i]tailiaélh) YUkIeme / On Yikama / Prewashing Sertlest]rme Firini / Sogutma Tanki / Y|kqma Tank|./ Temper Firin / Karartma Tanki / Ortalama/
Loading Hardening Furnace Quench Tank Washing Machine Tempering Furnace Blackning Tank Overall
SM-HTL-1 100 3000 3500 7000 4200 2500 6500 2500 29200
SM-HTL-2 250 3000 4000 9000 4200 3000 9000 2500 34700
SM-HTL:3 400 4000 5000 10000 4200 4000 13000 2500 42700
SM-HTL-4 500 4000 5000 11500 4200 4000 13000 2500 44200
SM-HTL-5 750 5000 6000 13000 4200 5000 18000 2500 53700
SM-HTL-6 1000 5000 6000 16000 4200 5000 19500 2500 58200
SM-HTL-7 1250 6000 7000 19500 4200 6000 24000 2500 69200
SM-HTL-8 1500 6000 8500 19500 4200 7500 24000 2500 72200




ARABA VEYA SABIT TABANLI ISIL ISLEM FIRINLARI
BOGIE HEARTH OR FIXED BOTTOM TYPE HEAT TREATMENT FURNACES




ARABA VEYA SABIT TABANLI ISIL ISLEM FIRINLARI
BOGIE HEARTH OR FIXED BOTTOM TYPE HEAT TREATMENT
FURNACES

Demir - Celik sektorunun Normalizasyon, Tavlama, Gerilim giderme, Temperleme, dovme 0ncesi
Isitma gibi islemler icin Orettigimiz 151l islem firinlarint dizayn itibari ile arabali veya sabit tabanli
olarak imal etmekteyiz. Firinlarimiz istege bagli olarak elektrikli veya gazl olarak imal edilmektedir.
Ayrica rekuperatorlu modellerimizle yakma havast isitilarak enerji tasarrufu saglanip firin verimliligi

yukseltilir,

We are producing the heat treatment furnaces for processes in Iron - Steel industry such as
Normalization, Annealing, Stress Relieving, Tempering, and heating before forging, like car
or fixed bottom type as they are designed. Our furnaces are manufactured upon request as
electric or gas. Also, with our recuperator models, energy saving is achieved by heating the

combustion air, and furnace efficiency is increased.
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ARABA VEYA SABIT TABANLI ISIL ISLEM FIRINLARI
BOGIE HEARTH OR FIXED BOTTOM TYPE HEAT TREATMENT

FURNACES

MAKS. SICAKLIK

- 1400°C

KAPASITE - 1-100 ton/sarj

ISITMA - NG - LPG - LNG -Elektrik - Fuel Qil - Mazot
YUKLEME - Ving ya da Transfer Arabaslyla

ISI KONTROL - Oransal - on/off

HASSASIVET - #5C

KONTROL SISTEMI - PLC

SIRKULASYON <900°C

MAX. TEMPERATURE  : 1400°C

CAPACITY : 1-100 tonnes/ charge

HEATING : NG - LPG - LNG - Electrical - Fuel oil - Diesel
LOADING : Crane or Transfer Car

HEAT CONTROL : PID - on/off

SENSIBILITY : +59C

CONTROL SYSTEM 1 PLC

CIRCULATION - 5900°C
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Tek kapi, tek araba
One door, one car

(ift kapi, cift araba
Two door, two car

(ift kapr, Uc araba
Two door, three car

Sabit Tabanli
Fixed Bottom Type




.....

L e e

MENEVIS FIRINLARI
TEMPERING FURNACES



MENEVIS FIRINLARI
TEMPERING FURNACES

TP  Rulo Tabanli

MAKS. SICAKLIK - 670°C

KAPASITE - 600 kg

ISITMA - Elektrik Rezistans
YUKLEME - Manuel

BOSALTMA - Manuel

HASSASIYET D3

SISTEM KONTROL PLC

ISI KONTROL - Oransal (PID) veya ON/OFF
SOGUTMA - Firin tabani sirkilasyon fani
TYPE - Roller Buttom
MAX. TEMPERATURE  : 670°C

CAPACITY : 600 kg

HEATING - Electric Resistances
LOADING : Manval
UNLOADING : Manual
SENSIBILITY T3

SYSTEM CONTROL : PLC

HEAT CONTROL : PID or ON/OFF
COOLING : Buttom Cooling Fan

19
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MENEVIS FIRINLARI
TEMPERING FURNACES

Kapi Opsiyonu / Door Options

Elektrik Isitmali / Rulo Tabanli / Sabit Tabanli / Konveyar bantli / Arabali / _
Heating by Electric Roll Type of Bottom Fixed Bottom Conveyor Belt Bogie Hearth Tek Kapi / (ift Kapi /
Only Door Double Door

EIF-R-1 v v v

EIF-R-2 v v v
EIF5-3 v v v

EIF-5-4 v v v
EIF-C-5 v v

EIF-C-6 v v v

EIFA7 v v v
EF-AS v v v
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ENDOGAZ JENERATORLERI
ENDOTHERMIC GAS GENERATORS



ENDOGAZ JENERATORLERI
ENDOTHERMIC GAS GENERATORS

Endogaz Jeneratorleri, moduler bir tasarima sahip olup, musteri ihtiyaclar dogrultusunda , degisik
kapasitelerde imal edilmektedir. Kullanimi gayet kolay olup tum kontroller PLC ile yapimaktadir.
Isitma gaz va da elektrik rezistansl secilebilir. Hava yada su sogutma sistemli olan jeneratorler,

kapasitenin minimum %30'una kadar kullanilabilir.

Endogaz jeneratoru sayesinde, Metanol - Azot atmosferli sistemlere kivasla isletme maliyetlerinizde

hizli bir azalma saglayabilir ve daha temiz bir atmosferde 151l islem yapabilirsiniz.

Endothermic Gas Generators have modular design and it is producted according to customers
desire. The usage is very easy and all controls are done by PLC. Heating can be choosen gas
or electrical resistance . The generators which have air or water cooling system can be in use

minimum %30 of their capacity.

By using endothermic gas generator, you can decrease operation costs rapidly comporing to
using of Methanol-Nitrogen atmosphere system. In addition to that you can work in a cleaner

air atmosphere.
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KUYU TIPI ISIL ISLEM FIRINLARI
PIT TYPE HEAT TREATMENT FURNACES
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KUYU TIPIISIL ISLEM FIRINLARI
PIT TYPE HEAT TREATMENT FURNACES

MAKS. SICAKLIK
KAPASITE
ISITMA
YUKLEME

ISI' KONTROL
YUKLEME SEPETI KAPASITESI -
ORTAM

MAX. TEMPERATURE
CAPACITY

HEATING

LOADING

HEAT CONTROL
LOADING BASKET CAPACITY:
AMBIANCE

- 950°C

- 100-500 ton/ay

NG - LPG - LNG -Elektrik
- Manuel

- Oransal veya on/off

1200 kg

- Atmosfer kontrollu veya normal

2 950°C

: 100-500 tonnes/ mounth
2 NG - LPG - LNG - Electrical
: Manual

: PID or on/off

1200 kg

. Atmosphere controlled or normal

25
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BOYA KURLEME FIRINLARI
PAINT CURING OVENS




BOYA KURLEME FIRINLARI
PAINT CURING OVENS

MAKS. SICAKLIK 400°C

ISITMA NG - LPG - Elektrikli
YUKLEME - Manuel

ISI KONTROL - Oransal

TIP] - Sepetli Konveyor

MAX. TEMPERATURE
HEATING

LOADING

HEAT CONTROL
TYPE

- 400°C

: NG - LPG - Electrical
: Manual

: PID

: Conveyor With Basket

2]




KONVEYORLU TUP TAV FIRINLARI
ANNEALING FURNACES WITH CONVEYOR FOR GAS CYLINDERS




KONVEYORLU TUP TAV FIRINLARI
ANNEALING FURNACES WITH CONVEYOR FOR GAS CYLINDERS

MAKS. SICAKLIK -1100°C

ISITMA - LPG - Dogalgaz
YUKLEME - Manuel

ISI KONTROL - Oransal

TiPI - Rulo Tabanl|

MAX. TEMPERATURE  : 1100°C

HEATING - LPG- NG
LOADING : Manual
HEAT CONTROL - PID

TYPE : Roller Buttom




YURUYEN TABANLI VEVA YURUYEN KIRISLI TAV FIRINLARI
WALKING HEART AND WALKING BEAM FURNACES




YURUYEN TABANLI VEYA YURUYEN KIRISLI TAV FIRINLARI
WALKING HEART AND WALKING BEAM FURNACES

Agirliklr olarak yuvarlak veya koseli kesitli millerin ve saclarin tavianmasinda kullanilan sl islem
firinfaridir. Istege gore yriyen tabanli veya yordyen kirisli tipte olacak sekilde imal edilmektedir
Kullanim  ve bakim kolayhg goz onune alinarak dizayn edilir. Gaz 1sitmall olarak imal edilen
firinlar, kendinden rekuparatorlu vakicilar veya harici rekuperatorler kullanilarak toketim verimliligi
saglamaktadir.

Ozel tasarlanmis scada sistemi ile ise prosesinizi izleyebilir. sinirsiz recete kaydi yapabilir, rapor
alabilir ve alarm/bakim durumlarinizi kontrol edebilirsiniz. 30 ton/sa kapasitelerine kadar olan firin

taleplerinizi karsilamaktayz.

These are heat treatment furnaces mainly used for annealing round or angular cross-
section shafts and sheet metals. It can be manufactured as walking hearth or walking beam
type optionally. It is designed by considering the ease of use and maintenance. Furnaces
manufactured with gas heating provide consumption efficiency by using self-recuperator
burners or external recuperators.

With the specially designed scada system, you can monitor your process, record unlimited
prescriptions, get reports and check your alarm/maintenance situations. We meet your oven

demands up to 30 tons / h capacities.







CE BELGELERI / DECLARATION OF CONFORMITY

CERTIFICATE No. : B535/IST/17

Date/Place of Issue
Sertifika Yaymn Tanhi/Yer
Valid Until

Sertifika Gegerlilik Tarihi
Name of Applicant
Bagvuru Sahibi

Name of Manufacturer
Jretici

Description of Product
Urin Tanimi

EC

AT-ONAY SERTIFIKAS!
13122017/ Istanbul
1 13.12.2022

: SISTEM MAKINA SANAYI VE TICARET LIMITED SIRKETI

Mermerciler Kigtik San. Sit. 1.Cad. 26. Sok. No:5 Kdseler - Dilovasi -Kocaeli / Turkey
: SISTEM MAKINA SANAY! VE TICARET LIMITED SIRKETI

Mermerciler Kigtik San. Sit. 1.Cad. 26. Sok. No:5 Késeler - Dilovasi -Kocaeli / Turkey
: ELECTRIC HEATED, HEAT TREATMENT FURNACE

Elektrik Isitmalt Isil Iglem Firini

CERTIFICATE No. : 8536/IST/17

Date/Place of Issue
Sertifika Yayin Tanhi/Yer
Valid Until

Sertifika Gegerlilik Tarihi
Name of Applicant
Bagvuru Sahibi

Name of Manufacturer
Uretici

Description of Product
Urtin Tanimi

Model(s)

Model(ler)

Assessment Performed
Uygulanan Degerlendirme

AT-ONAY SERTIFIKASI

13.12.2017/ Istanbul

1 13.12.2022

2 SISTEM MAKINA SANAYI VE TICARET LIMITED SIRKETI

Mermerciler Kuguk San. Sit. 1.Cad. 26. Sok. No:5 Késeler - Dilovasi -Kocaeli / Turkey

: SISTEM MAKINA SANAYI VE TICARET LIMITED SIRKETI

Mermerciler Kuiguk San. Sit. 1.Cad. 26. Sok. No:5 Késeler - Dilovasi -Kocaeli / Turkey

: HTF SERIES HEAT TREATMENT FURNACES

HTF Serisi Isil Islem Firini

: # HTF-1-S, HTF-2-D, HTF-2-T, HTF-1-F, HTF-2-F, HTF-1-F-X. #

: Conformity to Annex I's Applicable Paragraphs of

2006/42/EC Machinery Directive& 2014/35/EU Low Voltage Directive.

Model(s) : # EIF-R-1, EIF-R-2, EIF-S-3, EIF-S-4, EIF-C-5, EIF-C-6,EIF-A-7, EIF-A-8. #
Model(ler)

Assessment Performed : Conformity to Annex I's Applicable Paragraphs of

Uygulanan Degerlendirme

2006/42/EC Machinery Directive& 2014/35/EU Low Voltage Directive.

2006/42/AT Makina Emniyeti Yonetmeligi Ek-1 Gerekliliklerine Uygunluk &

2014/35/AB Belirli Gerilim Sinirlari Igin Tasarlanan Elektrikli Ekipman

lie ligili Yénetmeligi.

Standard(s) / Standart(jar) + #EN ISO 12100:2010, EN 60204-1:2006/AC:2010 #

Base of Assessment : In the opinion of SGS the submitted technical file TR-MD-20178535-1

Degertendirme Dayanag satisfies the requirements of the Machinery Directive 2006/42/EC Annex-VII
TR-MD-20178535-1 Numarali Teknik Dosya, Makina Emniyeti Yénetmeligi
Ek-VI| Gerekiiliklerini Kargiladigi SGS Tarafindan Saptanmigtir.

Assessor ID No. / DenetgiNo  : TR-IND-S19

Date/Place of Assessment  : 17.11.2017 / Istanbul- Turkey

Degeriendirme Tarihi/Yer

Test reports in technical file TR-MD-20178535-1 are reviewed and found to be acceptable. The certificate is valid as long as the relevant

directives and harmonised standards written above are current. The CE mark as shown below can be used, under the responsibility of the

after lion of an EC D lion of Conformity and compliance with all relevant EC Directives.
TR-MD-20178535-1 numarali Teknik Dosya igindeki test raporlari incelenmis ve uygun bulunmustur. Bu sertifika referans ahnan ilgili

y6netmelikler ve standartlar glincel oldugu sirece gegerlidir. Uretici firmanin uygunluk i ve ilgili
tim AB i sonrast egadida gosterilen CE igareli kullanilabilir.
This EC-Attestation Certificate is only valid for the equi and described in with the data detailed above. It

refers only to the sample submitted to SGS Supervise Gézetme Etid Kontrol Servisleri A.$. for testing and certification. Any modifications.
made to the product shall immediately be reported to SGS Supervise Gézetme Etiid Kontrol Servisleri A.S. office in order to examine
whether this certificate remains valid.

Bu Sertifika, SGS Supervise Gézetme Etud Kontrol Servisleni A.$.” ye sunulan 6mek makina Uzerinde yapilan degerlendirmeler referans
alinarak dozenlenmig olup, yukanda bligiler! verlien dranler igin gegerlidir. Urelici (arafindan trin Uzerinede yapilacak olan her turld

modifikasyon islemleri meveut gegerfiigini adina SGS Supervise Gozetme Etid Kontrol Servisien A.S.ye
bildirilmek zorundadir.
For and on behalf of
SGS Supervise Gozetme Etud

Kontrol Servisleri A.$.

SGS Supervise Gbzetme Etiid Kontrol Servisleri A.$.
Baglar Mah. Osmanpaga Cad. No.95
I Istanbul Plaza, E Girlgi

Gnegli 34209 Istanbul - TURKEY

t: 90.212.3684000 (Pbx)

f: 90.212,2064782-83

e: 58 turkey@sas.com P
S-CRS-EE-F-51 Rev.00 11/2016 Page 10f 1 F160201M =
——
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2006/42/AT Makina Emniyeti Yonetmeligi Ek-1 Gerekliliklerine Uyguniuk &
2014/35/AB Belirli Gerilim Sinirlari Igin Tasarlanan Elektrikli Ekipman
lle ligili Yonetmeligi.

Standard(s) / Standart(lar) : # EN ISO 12100:2010, EN 60204-1:2006/AC:2010 #
Base of Assessment : In the opinion of SGS the submitted technical file TR-MD-20178536-1
De irme Dayanag isfies the requirements of the Machinery Directive 2006/42/EC Annex-VII

TR-MD-20178536-1 Numarali Teknik Dosya, Makina Emniyeti Yénetmeligi
Ek-VII Gerekliliklerini Kargiladigi SGS Tarafindan Saptanmistir.
Assessor ID No. / Denetgi No  : TR-IND-S19
Date/Place of Assessment  : 17.11.2017 / Istanbul— Turkey
Degerlendirme Tarihi/Yer
Test reports in technical file TR-MD-20178536-1 are reviewed and found to be acceptable. The certificate is valid as long as the relevant
irectives and i written above are current. The CE mark as shown below can be used, under the responsibility of the
fter ion of an EC D jon of C ity and It with all relevant EC Directives.
TR-MD-20178536-1 numarali Teknik Dosya igindeki test raporiari incelenmis ve uygun bulunmugtur. Bu sertifika referans alnan ilgili
yonetmelikler ve standartlar giincel oldugu siirece gegerlidir. Uretici firmanin uygunluk (. ve flgili
tim AB iklerir sonras! agagida gosterilen CE igareti kullanilabilir.

This EC-Attestation Certificate is only valid for the equi and ibed in with the data detailed above. It
refers only to the sample submitted to SGS Supervise Gézetme Etid Kontrol Servisleri A.$. for testing and certification. Any modifications
made to the product shall immediately be reported to SGS Supervise Gézetme Etid Kontrol Servisleri A.$. office in order to examine
whether this certificate remains valid.

Bu Sertifika, SGS Supervise Gozetme Etid Kontrol Servisleri A.$." ye sunulan rnek makina (zerinde yapilan degerlendirmeler referans
alinarak dizenlenmig olup, yukanda bilgileri verilen Urdnler igin gegerlidir. Uretici drin i olan her tirlii
modifikasyon iglemleri mevcut i iliggirni adina SGS Supervise Gozetme Etid Kontrol Servisieri A $.'ye
bildirilmek zorundadir.
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SGS Supervise Gozetme Etad
Kontrol Servisleri A.$.
D.Cem BATU N
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TEKNIK BILGILER / TECHNICAL INFORMATION

DOKME DEMIRLERIN ISIL ISLEMI / HEAT TREATMENT OF CAST IRON

Dokme demirlerin i1l islemi; gerilim giderme, tavlama, normalize tav, suyla sertlestirme ve temperleme islemlerini kapsar. Bu islemlerin
her biri, isil islem proses parametrelerine (zaman, sicaklik ve atmosfer) malzemenin verdigi yaniti anlamak icin Gnemlidir.

The types of heat treatments for cast irons involve stress relief, annealing, normalizing and hardening by quenching and tempering.
It is important to understand the material’s response to heat treat process parameters (time, temperature and atmosphere) in each

of these processes.

Gerilim Giderme / Stress Relief;

Analysis:
T.C.3.00%
15 Si 1.65
Mn 0.92
S 009
Ni 144
(r 0.28
Mo 0.50
%) 1000°F
3 1] S (5400
©
=
o
= 1050°F
= S(565°0)
5] 1100°F
S (590°0)
0

Kompleks veya karisik sekiller, enine kesit alaninda degisiklik bol-
geleri ve dokom/sogutma metodlari sonucunda siklikla dokimde i
gerilmeler nedeniyle gerilim gidermeye ihtiyac duyulur.

The need for stress relief is due to internal stress in the casting,
which are often the result of a complex or intricate shape, lo-
calized changes in cross-sectional area and the casting/cooling
method.

Tablo1 - Artik gerilim Uzerinde gerilim giderme etkisi / Time at
relaxation temperature, minutes

0 100 200 300 400

Tavlama / Annealing :

500

Bu proses malzemeyi yumusatma ile islenebilirlik 6zelligini iyilestirmek icin oncelikle dokimlere uygulanir.

This process is applied to castings primarily to improve machinability by softening the material.

High-temperature

carbide graphiizing
Medium-temperature
full anneal

1500 |

- (ritical range
Sub-critical
errtizing

Furnace cool
a0

Temperature, °F

)
Air cool

relieve Anneal

- Normalize taviamasi / Normalizing :
gaphiiang — Dokme demirler mikro yapida iyi perlit elde
Reair | etmek icin cogunlukla normalize edilir. Sonug
| olarak ¢ekme geriliminde bir artis elde edilir.
ol | Normalize yapisi indksiyon sertlesmesi icin
e F—— ge(e_kl@dir. GeneIIikIe,_ Isitma_ orani onemli
otme LSy 7| degildir; fakat asini distorsiyon ve catlaktan
s - kaginimalidir.

Without 1
stress |
el

Iron castings are commonly normalized to
obtain a microstructure of fine pearlite. The
result is a microstructure with increased ten-

\ A |
Aircool o |

\
Normalze \

Time

Tablo2: Dokme demirler icin gerilim giderme, tavlama ve normalize dongisi /
Stres relied, annealing and normalizing cycles for cast irons

sile strength. Generally, the heating rate is
not important, but excessive distortion and
cracking must be avoided.

Annealing processes for gray and ductile iron castings

Annealing type Material Purpose Tel?‘;?;;"f;{re Time Cooling rate
 hour per Furnace cool at 38 °C/hour (100°F hour)
) Conversion of ferrite to pearlite in unalloyed 705-760 inch of cross . . i
Gray iron irons for maximum machinability (1300-1400) sectional | 231 ¢ (600°F). Col in still air from
315 °C (600°F) to room temperature.
Ferritizing (low-tem- area
perature) 1 hour per
Ductile iron In the absence of carbides to obtain grade 720-730 inchof cross | Furnace cool at 38 °C/hour (100°F hour)
60-45-12 and 60-40-18. (1325-1350) sectional t0 345 °C (600°F). Air cool.
area
Conversion of ferrite to pearlite in unresponsive 1 hour per o o
Gray iron to low-temperature annealing; elimination of 815-900 inch of cross thg‘lascetco(glogtggcgéT?#gt(l}longng;n
minor amounts of well-dispersed carbides in (1500-1650) sectional 315 °C (600°F) to'room temperature
unalloyed irons. area '
Full (medium tempera-
ture) Only long
Ductile iron (lower | In the absence of carbides to obtain grade 870-900 enouglh 0 Furnace cool at 38 °C/hour (100°F hour)
Sicontentiron) | 60-40-18. (1600-1650) | WU 1 49345 °C (650°). Air cool.
at control
temperature
1-3 hours
R ) o plus 1 hour o o
Elimination of massive carbides in mottled or 900-955 er inch Furnace cool at 38 “C/hour (100°F hour)
Gray iron chilled irons and conversion of ferrite to pearlite (1650-1750) of cross t0315 °C (600°F). Cool in still air from
in unalloyed irons for maximum machinability. lectional 315 °C (600°F) to room temperature.
Graphitizing of full selectiona
(high-temperature) area
Furnace cool at 95 “C/hour (200°F hour)
Ductile ron In the presence of carbides to obtain grades 900-925 2 hours t0 705 °C (1300°F). Hold 2 hours. Furnace
60-45-12 and 60-40-18 (1650-1700) minimum cool at 38 “C/hour (100°F hour) to 345 °C
(650°F). Air cool.
. h Thourper | Fastcool to 675 °C (1250 °F). Reheat to
Two-tage grahitza- | oo 'g‘o"jgplrzesfr?éeﬁgfjgrtl’gdsvshte"rgl;;‘& g([fo‘fle;g 900925 | inchofcross | 730°C (1350 °F) Hold 2 hours, Furnace
tion and ferritizing is pratical (1650-1700) sectional cool at 38 °C/hour (100 °F/hour) to 345
: area °C (650 °F). Air cool.
1-3 hours
plus 1 hour
Normalize Gray iron Elimination of massive carbides with the reten- 870-955 per inch Air cool to below 480 °C (900 °F). May
tion of pearlite for strength and hardness. (1600-1750) of cross require subsequent stress relief.
sectional
area (®)
Air quench with fans. Temper at 540-675
Normalizing and tem- Ductile iron 900-925 2 hours °C(1000-1250 °F). Furnace cool at 38
pering stress relief (1650-1700) minimum °C/hour (100 °F/hour) to 345 °C (650

°F). Air cool.

Tablo3: Gri ve sfero dokimler icin tav prosesleri / annealing processes for gray and ductile iron castings




Ani Sogutarak sertlestirme ve Temperleme / hardening by quenching and tempering
Asirt 1sitma veya sogutma catlaklari, carpiima, distorsiyon gibi problemleri 6nlemek amaciyla bu operasyonlar da ki proses parametrelerini kontrol ederken ve
secerken dikkatli olmak cok Gnemlidir. Dokme demirler icin alt kritik sicaklik hesaplanabilir.

Itis important to carefully select and control the process parameters when performing these operations in order to avoid problems such as distorsion, warpage,
overheating(burning) or quench cracking. The lower critical temperature for cast irons can be calculated.

Kritik Sicaklik (°C) = 730 + 28(%Si) - 25 (%Mn) // Critical Temperature (°C) = 730 + 28(%Si) - 25 (%Mn)
Kritik Sicaklik (°F) = 1350 + 50(%Si) - 45 (%Mn) // Critical Temperature (°F) = 1350 + 50(%Si) - 45 (%Mn)

Uygulamada, Sertlestirilecek dokimlere her 25 mm'e 1 saat olmak Gzere st kritik sicakligin (Ac3) 10-38°C izerinde bir sicakliga dstenitlestirme islemi yapilir. Isitma
termal gerilmelere neden olmamasi icin kademeli olarak yapilmalidir. parca islatma sonra sondirdlir ve siddetli bir ani sogutma gereksizdir. Yag veya polimerle hizli
sogutma kullanilabilir. Bu islemi temperleme takip eder, temperleme uygun mekanik dzelliklere gelistirmek icin, 120-590 ° C arasinda genis bir aralikta gerceklestir-
ilebilir.

In practice, casting to be hardened are austenitized at a temperature of 10-38°C (50-100°F) above the upper critical temperature (Ac3) for 1 hour per 25 mm(1").
Heating should be gradual so as not to induce thermal stresses. The parts are quenched after soaking, and a severe quench is unnecessary. Qil or polymer
quenching can be used. Tempering follows, and it can be performed over a wide range, from 120-550°C (250-1100°F), to develop proper mechanical properties.

TAVLAMA / ANNEALING

Celige yapilan en temel proseslerden biri taviamadir. Basit bir 1sil isleme nispeten diisindlmesi ve kontrol edilmesi gereken bircok faktor vardirTavlama prosesi,
nispeten dusok bir hizda sogutma islemini takip eden uygun bir sicaklikta isitma ve tutma isleminden olusan bir prosestir. Oncelikle, islenebilirliginin gelistirilmesi
icin malzemeyi yumusatma amaclanmaktadir.

One of the most fundamental processes that must be performed on steel is annealing. While a relatively simple heat treatment, there are a number of factors
that must be carefully considered and controlled.Annealing is a process that consists of heating to and holding at a suitable temperature followed by cooling at
arelatively slow rate. It is primarily intended to soften a part to improve is machinability.

2100
1100
Normaliing ange " Tavlama Cesitleri / Types of Annealing
o e o 3 basit metod vardir; / the three basic methods are;
e - 1800
&
& e \@\@Q o @'« Tam Tavlama / Full Annealing
o . 1600 % Tam tavlama; dstenitin sogutma esnasinda ferrite donismeye basladigi sicaklik olan, Ust
2 w00 “ o A+ Coenite Lo 23 kritik sicakhigin Gzerinde bir sicakliga isitiimasini gerektirir. Tam taviama tipik olarak yak-
g et e e o 5 1251k 3157 C(600°F) firn inde yavas sogutma ile devam eder
& 00 1300 T - . . .
Full annealing involves heating the part above the upper critical temperature, which is
Feries enente [ the temperature at which austenite
600 pearlte +pearlte L1100

1000 begins to transform to ferrite during cooling. Full annealing is typically accompanied
) by slow cooling inside the furnace to around 315°C (600°F).

Carbon, wt %

Tablo 4: Tam Tavlama Alani / Full Annealing Range

« Kiresellestirme Taviamas! / Spheroidize Annealing
« Kiresellestirme tavlamasi malzemenin alt kritik sicakigin (Ac1) Gstinde, ancak Ac3 sI-
cakliginin altinda bir sicakliga 1sitilmas! ile gerceklesir.

g P e & o « Intercritical annealing, which involves heating the part to a temperature above the
E R lower critical temperature (Ac:) but under Ac.
|t 25 clesieme Kiresellestirme basit yontemi kritik alti bir taviama isleminde kullanilmaktadir. Daha
. §' retcssoment —_ yaygin bir ticari bir yontem Act altinda 13-26 ° Clik bir sicakliga kadar 1sitma olusur ve
) ) ) ! bu sicaklikta tutun. Daha sonra AC1 ve Ac3'e arasindaki sicaklik ayar noktasini artirin ve
G oA _pe SRRl yeniden tutun.

Karbon oran: (% agirhk)

The simplest method of spheroidizing is to employ a subcritical anneal. A more common commercial method consists of heating to a temperature of 13-26°C
(25-50°F) below Acy, hold at this temperature, then increase the temperature set point between Ac: and Acs and hold again.
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i 5 k.,,},\lzll _L | - Rekristalizasyon Taviamas! / Recrystallization Annealing
i €
1150~ 1000 \Q‘% Rekristalizasyon tavlamasinda, parcalar Act ‘in yaklasik 13°C altinda bir
B St [ sicakliga isitilip daha sonra firinda yavas sogutulur. Tavlama sicakligi Acl
me- 4 | noktasina yaklasirken, yumusama oran hizla artar.
i NAs Normalizasyon Recrystallization annealing, where parts are heated to a temperature
o - Yagda about 13°C the Ac1 point followed by a slow cooling in the furnace.
i 20 - The rate of softening increases rapidly as the annealing temperature
@ AP approaches the Ac: point.
oo - Su verme' -
1p A
7 K N
o L = Tavians verme NORMALIZE TAVLAMASI / NORMALIZING
\\\\\&s\
Teniden e Normalizasyon islemi celige sertlik ve mukavemetin her ikisini de ka-
mg - 898 zandirir. Ayrica; Normalizasyon islemi ddvme, dokim, talasl imalat,
7/ Getilim giderme taviamasi sekillendirme ve kaynak gibi operasyonlar tarafindan uyarilan ic gerilimi
- J l —I I l L J l azaltmaya yardimer olur. Normalize ayrica homojen mikro yapiy arttirir
b Pry ™) s ve isil isleme yanit verir ve bir sonraki alt sicaklik islemleri icin bir “termal
% agiriixga karbon hafiza” kazandirmak yoluyla kararliligini artirir.

Normalizing imparts both hardness and strength to iron and steel. In addition; normalizing helps reduce internal stress induced by such operations as forging,
casting, machining, forming and welding. Normalizing also improves micro structural homogeneity and response to heat treatment and enhances stability by
imparting a “thermal memory” for subsequent lower temperature processes.

SERTLESTIRME / HARDENING
Austenite Y - ron) Sertlestirme hafife alinacak bir sire¢ degildir.
Sertlestirme hizli sogutma islemi ve temperleme ar-
Normalizing dindan dstenit araligina celigin isitiimasi ile elde edilir.
Basaril sertlestirme genellikle Kalinti gerilim ve bozu-
Imayi en aza indirgeyerek ve catlamalardan kacinarak
gerekli mikroyapr, sertlik, mukavemet ve tokluk sagla-
mak anlamina gelir.

2
g asy Ve, C Hardening is not a process to take for granted. Hard-
2 ening is achieved by heating steel into the austenitic
5 range followed by rapid quenching and tempering.
successful hardening usually means achieving the re-
quired microstructure, hardness, strength and tough-
a+Fe,C a+fe,C ness while minimizing residual stress and distortion
and avoiding cracking.
Hypoeutectoid steel Hypereutectoid steel
200
083 % ———
Steel Annealed Normalized Quench and tempered Quench and tempered
Grade hardness, BHN hardness, BHN (400°F) hardness, BHN |  (1000°F) hardness, BHN
1040 156 192 514 269
1340 183 248 578 363
4140 179 311 578 341
4340 197 363 555 363
4640 207 255 514 341
8740 207 302 578 363
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