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Amag

Karabiik Universitesi Demir Celik Enstitiisi'niin (KDCE)
amaci; Turkiye ve dinyada demir gelik Uretimi konusunda
yeni teknolojilerin gelistirilmesine, Urinkalitesinin
artirlmasina, katma degeri-yiksek vasifli gelik
uretilmesine, uretim atiklarinin degerlendiriimesine, demir
celik tesislerindeki verimliligin artirilmasina ve demir gelik
uretiminde yerli hammadde ve cevherlerin etkili ve verimli
kullanimina yonelik-arastirmalar igin gerekli bilimsel ortami
saglamanin yani sira, tlkemizde uretilen trtnlerin uluslar
arasi duzeyde kabul goren-akreditasyon kosullarinda kalite
kontrol testlerinin. yapilmasina yonelik alt yapi'olusturmak,
uretici/kullanici ve bu alanlarda arastirma yapan kamu ve
Ozel sektor kuruluslari ile isbirligi yaparak bilimsel
arastirmalar yapmak, yaptirmak, koordine etmek ve
Tarkiye’nin demir ¢elik alanindaki strateji ve politikalarina
katki saglamaktir.

Aims

Karabuk University Iron and Steel Institute (KISI) aims to
provide a scientific medium for the researchers in iron
and steel industry in order to make advances. The
researches in KISI are proposed to focus on development
of new strategies on production of iron and steel, in
increasing of products qualities and production of high
value-added steels, recycling of wastes, increasing of
efficiency in iron steel plants, on making researches in
effective and efficient use of domestic raw material and
ores. Moreover, KISI targets to construct the required
background in the field to set quality control tests that are
approved by internationally for domestic products. KISI
also proposes to make or coordinate researches with the
producer, the user, the government and private
organisations who make researches in the field, and give
support to the strategies and policies in iron and steel
industry of Turkey.



Ozetle, KDCE dért dnemli amaca hizmet etmektedir:
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Ozgorev
KDCE, toplumun gereksinimlerini karsilayacak mamul Grlnlerin olusturulmasi icin ihtiya¢ duyulan gicli ve
surduralebilir bir Turk demir ¢elik endustrisini desteklemek amaciyla, demir gelik alaninda galisanlari egitmek ve
sekillendirmek istemektedir.

Bu hedefle, KDCE'nin 6zgorevi:

*  Demir celik endustrisine ait temel konularda kamu politikalarina etkide bulunmak,

«  Demir gelik endustrisinde calisanlari yeni teknolojive surecler hakkinda egitmek,

« s saghgi ve is giivenligi ve yasanabilir bir gevre igin énlemler hakkinda bilgilendirmek,

. Endustri verilerini, karar vericiler, demir celik sirketleri ve kamu igin yorumlamak, demir Uretim suregleri,
uretim, enerji verimliligi, yatirimlar ve egilimler hakkinda onerilerde bulunmak,

«  Sirketleri arastirma ve gelistirme icin ortak calismaya ikna etmek,

»  Demir celik endustrisinin butinunde, mesleki standartlara katkida bulunmaktir.

Mission
KISI wants to educate and form the people in the field in support of a strong and sustainable Turkish iron and steel
industry committed to manufacturing products that need by society.

To achieve the mission, KISI:

* Makes an impact on fundamental public policy issues on iron steel industry.

*  Educates people of iron steel industry related to new technologies and processes.

« Informs about precautions for the health and safety of workforce and for the liveable environment.

» Interprets industry data for policymakers, iron & steel companies and the public, and it gives suggestions
about steel production processes, production, energy efficiency, investments, and trends.

»  Pursues companies to involve collaboration in research and development.

«  Makes contributions to vocational standards of whole iron and steel industry.



OzgOorl
KDCE Turk demir gelik endUstrisinin uluslar arasi rekabet edebilir olmasi igin gelismesini, alan ¢alisanlari igin is
saghgi ve glvenligi konularinda yuksek etik standartlarin olusmasini amagclar. Surdurulebilir bir demir celik
endustrisi icin KDCE’nin 6zgorusu:
«  Demir gelik endustrisi ve diger anahtar sektorler igin zorluklari paylasacak bir platform olusturmak, bilim
Isiginda ¢ozumler gelistirmek,
«  Surdaralebilir bir gelisme icin yeni teknolojileri gelistirme amach alandaki arastirmalari desteklemek,
*  Yeni teknolojilerin kullaniimasiyla CO: atiklarinin azaltiimasi igin farkindalik olusturmak,
«  Celikten yapilmis UrUnlerin pazar payinin artirilmasi yoluyla, en fazla geri dondsima olan bu malzemenin
kullaniimasini desteklemek,
«  Stratejik endistrilerin gelismesine gli¢ saglamak igin gerekli olan yuksek performansh ¢elik malzemelerin
uretilmesini gelistirmektir.
Vision
KISI aims to develop Turkish iron and steel industry to be internationally competitive, and to construct the high
ethical standards in heath and safety issues for the workers. For a sustainable iron and steel industry, the KISI
focuses on;
*  Providing a platform for the industry and other main industries to share challenges and to develop solutions in
sense of science.
«  Supporting researches to develop new technologies for sustainable development.
« Raising awareness to minimize CO. emissions through utilization of new technologies.
»  Promoting use of steel that is the most recycable material, in expanding market demands of steel products.
«  Advancing production of high performance steel materials essential to drive the development of strategic
industries.



Danisma Kurulu
Demir Celik Enstitusu calismalarinin kurulus amaglari dogrultusunda gerceklestirmek, yapilacak uygulamalara
iliskin onerilerde bulunmak, demir gelik sektortnu ilgilendiren alanlar hakkinda egilim belirlemek ve tavsiye
niteliginde kararlar almak amaciyla Karabiik Universitesi Senatosu, 02/05/2012 tarih ve 2012/05-6 sayili karar! ile
“Karabiik Universitesi Demir Celik Enstitiisiit Danisma Kurulu Yénergesi’ni kabul etmistir.

Danisma Kurulu, Fen Bilimleri Enstittst, Sosyal Bilimler Enstitt ve demir ¢elik ile ilgili alanlarda ¢alisma yapan
diger Universite Temsilcilerinden; Bilim, Sanayi ve Teknoloji Bakanli§i, Kalkinma Bakanhdi, TUBITAK olarak Kamu
Temsilcilerinden; Demir ¢elik Grin Greticisi, demir ¢elik hammadde (komdr, cevher, elektrik) ureticisi, demir celik
dékimctileri temsilcileri olmak tizere Demir Celik Sektér Temsilcileri; ve Demir Celik Ureticileri Dernegi, Celik
Ihracatgllarl Birligi, Turk Yapisal Celik Dernegi ve Demir Celik Uretici, Tiiketici, Tedarikei, ihracatg, Ithalatgt,
Teknoloji Ureticileri ile ilgili Sivil Toplum Orgiitlerinden olusmaktadir.

Advisory Board
The Karabuk University Senate accepted the Directive of Karabuk University Iron & Steel Institute Advisory
Board. It lets Iron & Steel Institute to conduct its studies in direction of the establishment, to make suggestions to
proposed studies, to identify biases on iron & steel industry related fields, and make advisory based decisions.

The advisory board consists of the representatives from state establishments (the Graduate School of Natural &
Applied Science, Social Science, and the other university members who make studies at the related fields; the
Ministry of Science, Industry and Technology; the Ministry of Development, and TUBITAK -Scientific Research
Council of Turkey), the representatives from iron & steel industry (iron & steel product producers; iron & steel raw
material (coal, ore, electricity) producers; the representatives from iron & steel foundries); the representative of
Iron & Steel Producer’s Association; Steel Exporters Union; Turkish Structural Steel Association; and the
representatives of NGO'’s (iron & steel producers, consumers, suppliers, exporters, importers, and technology
producers).



Firmalara Ofis Tahsisi
KDCE binasi, ofis blogunda da bulunan ona yakin buro ilgili sektor firmalarinin KDCE ile yapacagi ortak calismalar
ve projelerde gorev alacak firmalara ve personellerine ayrilmis durumdadir. Sektor firmalarr, yapacaklari
protokoller ile KDCE laboratuarlar ve buro, toplanti salonu, konferans salonu gibi diger fiziki imkanlardan
yararlanmaktadirlar. Bir anlamda KDCE binasi ilgili sektor icin bir kulugka merkezi olarak hizmet vermektedir.

Office Allotment To Companies
KISl-offers numbers of offices to the related industry companies which make cooperation with KIS| and for the
company workers who contribute to the projects. KISI shares the physical opportunities as laboratories, offices,
meeting rooms, conference hall by signing protocols to the industry. In other saying, KISI serves as an incubation
centre for the industry. ‘




Laboratuarlar

Malzeme Arastirma ve Gelistirme Merkezi (MARGEM)
Laboratuarlari, bolgedeki ve llke genelindeki metal alasimlari
ureten sektorlerde kalite givence sistemi gelistirilmesi
maciyla test/kalite kontrol, danismanlik hizmetleri verilecek,
kalifiye insan gucu yetistirilecek, Universite-sanayi isbirligi
kapsaminda Ar-Ge ¢alismalari yurutulecek, ilgili alanda Ar-Ge
calismasi yapan Universiteler ve Ar-Ge kuruluslari ile isbirligi
gelistirilecektir. Bu baglamda Enstitu bunyesinde bulunan

laboratuarlar sunlardir:
Isil Islem ve Yiizey islemeleri Laboratuari
Nano Teknoloji Laboratuari
Refrakter/Seramik Laboratuari
Statik Test Laboratuar

Dinamik Test Laboratuar

Talasli imalat Laboratuari

Spektral Analiz Laboratuari
Elemental Analiz Laboratuari
Eneriji Ve Cevre Laboratuari
Triboloji Laboratuari

Polimer Malzemeler Laboratuari
Fizik Laboratuari

intermetalik Bilesikler Laboratuari
Hasarsiz Muayene Laboratuari
Kaplama Laboratuari

SEM Laboratuari

XRD/XRF Laboratuari
Gorintlleme (Optik, DTA, DSC) Laboratuari
Kalinti Gerilim Olgtim Laboratuari
Sertlik Olciim Laboratuari
Metalografi Laboratuar

Metroloji Laboratuari

Kimyasal Analiz Laboratuari

Toz Metallirjisi Laboratuari
Mekanik Sekillendirme Laboratuari
Kaynak Laboratuari

Alasim Gelistirme Laboratuari

Laboratories

On the purpose of developing a quality assurance system for
metal alloys producers in the region and country, Materials
Research and Development Centre (MARGEM) Laboratories
provide test/quality control, and advisory services; train
qualified man power; guide R&D studies with respect to
university-industry; develop cooperation between universities
and R&D companies who make R&D studies in the field. In this
manner, the laboratories which serve in the Institute as follows:

Heat Treatment and Surface Processes Laboratory
Nano Technology Laboratory

Refractory / Ceramics Laboratory

Statics Test Laboratory

Dynamics Test Laboratory

Manufacturing Processes Laboratory
Spectral Analysis Laboratory

Elemental Analysis Laboratory

Energy and Environment Laboratory
Tribology Laboratory

Polymer Materials Laboratory

Physics Laboratory

Intermetallic Components Laboratory
Non destructive Inspection Laboratory
Coatings Laboratory

SEM Laboratory

XRD/XRF Laboratory

Visualisation (Optics, DTA, DSC) Laboratory
Residual Stress Measurement Laboratory
Hardness Measurement Laboratory
Metallography Laboratory

Metrology Laboratory

Chemical Analysis Laboratory

Powder Metallurgy Laboratory

Mechanic Forming Laboratory

Welding Laboratory

Alloys Development Laboratory



Laboratuar Adi STATIK TESTLER LABORATUARI

Laboratory Name STATIC TESTS LABORATORIES

Cihaz Adi ZWICK/ROELL Z600 GEKME-BASMA-EGME TESTLERI CiHAZI

Equipment Name ZWICK/ROELL Z600 TENSILE-COMPRESSION AND BENDING TEST MACHINE
Teknik Ozellikleri 600 kN gekme kuvveti uygulayabilme kapasitesine sahip.

Equipment Technical Specifications | It has 600 kN force application capacity.

Cihaz Adi ZWICK/ROELL RKP450 CENTIK DARBE TEST CIHAZI

Equipment Name ZWICK/ROELL RKP450 NOTCHED BAR IMPACT TESTING MACHINE

Teknik Ozellikleri 450 joule darbe enerjisi uygulayabiliyor.

Equipment Technical Specifications | It can apply 450 joule impact energy.

Cihaz Adi ZWICK/ROELL Amsler 500 HFP 5100 MANYETIK REZONANS YORULMA TEST CiHAZI
ZWICK/ROELL Amsler500 HFP5100 MAGNETIC RESONANCE FATIGUE TESTING MACHINE
Equipment Name

Teknik Ozellikleri 100 kN ve 500 kN'lik iki farkli yuk hiicresine sahip.

Equipment Technical Specifications | It has two load cells with capacities of 100 kN and 500 kN.

TEKNIK BILGILER / TECHNICAL INFORMATION

ZWICK/ROELL Z600: 600 kN yiik uygulayabilme kapasitesine sahip bir mekanik test cihazidir. Cihaza monte edilebilen aparatlar yardimiyla
asagida belirtilen testler uygulanabilmektedir.

> Gekme Testi: Ozellikle gelik esasl malzemeler olmak tizere farkli caplarda yuvarlak(nerviirlii gelik dahil), farkl ebatlarda diiz numuneler,
disli numuneler ve disli ana numunelere maksimum 1100°C sicakliga kadar cekme testi uygulanabilmektedir.
>  Basma Testi: Maksimum 250°C sicaklija kadar standartlara uygun kompresyon testleri uygulanabilmektedir.
> Egme Testleri: 3 nokta ve 4 nokta egme aparatlar sayesinde maksimum 250° d tleri yapilabilmektedir.
igili Standartlar: TS EN ISO 6892':1‘ TS 206, TSJ 3_0'5-_1. EN SO 7438,
" F o . .

A o e ¥
ZWICK/ROELL RKP450: 450 joule’jiﬂCdz-)_lﬁe‘eperjiqi.uygulama kapasitesi i i ik test cihazidir.
> Laboratuvarimizda sahip oldugumuz sogutma nitesi sayesinde i a metalik malzemelere izod ve

charpy gentik darbe testleri uygulanabilmektedir.

lgili Standartlar: TS EN SO 148

[

ZWICK/ROELL Amsler HFP 5160&.!_\/Iaksimum 500 ‘Jgﬂ'-‘yijk olusturabilme kapasitésine s:

miknatislar sayesinde olusturdugu manyetik rezopahs-,galgalau-il1é'\birlikte yoru. tlerin:

> Vidadiz ve yuvarlak, plakas.gibisfarkli sekil ve ebatlard ike ce
uygulanabilmektedir.

> Ayrica bu cihazimizda kiriima mekanigi testleri (Cﬂ'\i,é_iCTZ.,Bmlv ) de uygulanabilmektedir.
> Catlak agz: ilerleme testleri de bu cihazimiz ile birlikte laboratuvarimiz biinyesin labilmektedir.

UNIVERSITES?

manyetik rezo
a hizli bi

test cihazi blinyesinde bulunan
Ide yapilabilmesini saglamaktadir.
e numunelerine yorulma testleri

ilgili Standartlar

ZWICK/ROELL Z600 is a mechanical testing machine which has a force capacity of 600 kN. With the help of its equipment’s following tests can be
applied in static tests laboratory.
» Tensile Test: It can be applied to especially steel based products in a shape of rectangular and round (especially structural steel)
specimens and also screws up to temperature of 1100°C related to standards.
»  Compression Test: We can apply a compression test up to 250°C related to the standards.
»  Bending Test: With help of apparatus 3 point bending and 4 point bending tests can be applied up to 250°C related to the standards.
Related Standards: ASTM A370, E8, E21, E9, E855-08

ZWICK/ROELL RKP450 is a pendulum typedynamic testing machine which has a impact energy capacity of 450 j.
»  With the help of cooling machine which we have in static tests laboratories, we can apply v-notch impact testing especially for metallic
metarials between the temperatures -80°C and 100°C in a specimen shape of izod and charpy.
Related Standards: ASTM E23

ZWICK/ROELL Amsler HFP 5100 is a magnetic resonance fatigue testing machine which has 500 kN force application capacity. With the help of
magnets that are within the mahine, it produces magnetic resonance wawes as a result fatigue tests can be done more quickly.
»  Strain-controlled fatigue test can be applied to especially the steel materials in a shape of plate, screw, round and rectangular specimens
that have different sizes.
»  Linear-elastic plane-strain fracture toughness Kic of metallic materials can be applied.
»  Measurement of creep crack growth times and rates in metals can be also applied in static tests laboratory.
Related Standards: ASTM E399, E606, E1457




Laboratuar Adi DINAMIK TEST LABORATUARI

Laboratory Name DYNAMICS TEST LABORATORY
Cihaz Adi MTS (100kN Servohidrolik Dinamik Test Cihazi)
Equipment Name MTS (100kN Servohydraulic)
Teknik Ozellikleri o 100 kN max kapasite
¢ 5.38-16.5 mm capinda yuvarlak numune bagdlama kapasitesi
¢ 0-14.2 mm ‘ye kadar flat numune baglama kapasitesi
o 100 kN statik ve dinamik yliklemeye uygun basma plakalari
e 100 kN ylklemeye uygun 30 — 250 mm arasinda ayarlanabilen 3 nokta egme

aparati

e CT (Compact tension) ve 3 noktali egme aparatlarina uygun kirilma toklugu ve
catlak ilerleme hizlarinin COD ekstensometre ile 6lgimiiniin yapilmasi

o -80 °C - +175 °C'ye kadar sicakliklarda ¢alisabilen, ilk 8lgiim uzunlugu 12,5 mm,
25 mm ve 50 mm olarak ayarlanabilen +5 mm ile -2,5 mm arasinda hareket
edebilen dinamik ekstensometre

o -40 °Cile +100 °C arasi sicakliklara calisabilen, en az + 15mm araliginda dlglim
yapabilen harici bir LVDT (deflektometre)

e 50 mm lik élgim uzunluguna sahip, 1400°C'ye kadar calisabilecek ylksek
sicaklik firini ve sicaklik kontrol (initesi

Equipment Technical

R o Max capacity of 100 kN
Specifications . 58-165mmdia 4
o 0-14.2mm flat '
¢ Suitable for static and dynamlc loading' of 100 kN press plates
¢ 3-pointbending (30— 250 mm) din
L]

According to CT (compact tension) and 3 -point beang fracture toughness and
crack growth'rate measurement with the COD ekstensometer

¢  Dynamic ekstensometer (-80 - +175 °C)

o LVDT (deflektometer) -40 °C il +100: °£) ; 4

o Furnace 1400°C = 50mm F A

TEKNIK BILGILER / TECHNIGALJNFOR_MATION

MTS 100kN kapasiteli servohidrolik dinamikstest-cihazt y i
Cihazimizda bulunan dzel yazilimlar yardimiyla hem dlnamﬂ( hem de statlk testler belirtilmis olan kapasite dahilinde
6zenle yapilmaktadir. I'e -_
Cihazimizda;

e Cekme Testi (TS EN ISO 6892-2, TS EN ISO 6892- 1)
Basma Testi (TS 206)
3 Nokta Egme Testi (TS EN ISO 5173)
Kirilma Toklugu (ASTM E1820,TS EN ISO 12737, ASTM 1290, ASTM E399)
Catlak ilerleme (BS 6835-1:1988, ASTM E647)

o Yorulma Testi (TS 1487)
yapilmaktadir.

MTS (100kN Servohydraulic)
Both dynamic and static testing is done carefully with the help of a special software.

Tensile Testing (TS EN ISO 6892-2, TS EN ISO 6892-1)
Compression Testing (TS 206)

3-Point Bending Test (TS EN ISO 5173)

Fracture Toughness (ASTM E1820,TS EN ISO 12737, ASTM 1290)
Crack Growth (BS 6835-1:1988, ASTM E647)

Fatigue Testing (TS 1487)
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Laboratuar Adi SEM LABORATUARI

Laboratory Name SEM LABORATORY

Cihaz Adi

Equipment Name CARL ZEISS ULTRA PLUS GEMINI FESEM

Teknik Ozellikleri EDX, in-lens SE, SE2, BSE (EsB) ve STEM dedektdrleri, sicak tabla ve yik
dengeleyici atagmanlara sahip yliksek ¢ozin(rlikli FESEM.

Equipment Technical FESEM with EDX, in-lens SE, SE2, BSE (EsB) and STEM dedectors, hot

Specifications stage and charge compensation attachments.

Cihaz Adi Q150R ROTARY-PUMPED SPUTTER COATER/CARBON COATER

Equipment Name

Teknik Ozellikleri Numune yiizeylerinin Au, Au-Pd veya C ile kaplama.

Equipment Technical Au, Au-Pd or C coating of sample surfaces

Specifications

TEKNIK BILGILER / TECHNICAL INFORMATION

ULTRA Plus, FESEM olarak adlandirilan bir alan emisyonlu tarama elektron mikroskobudur. Taramali
Elektron Mikroskop Laboratuarimizda asagidaki hizmetler sunulmaktadir.

Yiksek ¢ozlnurlukte iletken, yalitkan ve yartiletken mal;emelq in mikro yapi analizleri,
YUk dizenleyici (charge compensator) ile yalitkan m_alzefﬁelerin' mikro yapi analizleri,

Yiksek kaliteli gorintiler icin yalitkan yizeyleri Au?Aqé}E@veyg:%ﬁe Raﬁamé;h_
EDX dedektéri ile kalitatif ve kantitatif kimyasal analizler,. [ G
EDX dedektor( ile bir ylizeyin elementel haritasinin gikariimasi, y
Sicak tabla (hot stage) ile 800°C'ye kadar herhangi bir sicaklikta ve maksimum 30 dakika bekletme
siresinde 1sil islem gérmiis numunelerin yapisal ve kiquﬂ_?al analizi. ‘A::f

< "
..L":_I:} :I_—“:'.‘n., ..‘fo—_h

IS

ULTRA Plus FESEM is a FieldEmission.Scanning.Electron Micraspe. We*provide following services in our
microscopy laboratory. i TESH

| [ ]
- | K =2 ¥

1. Microstructural analysis of conductive, semiconductive and nonconductive materials at high
resolutions, g

Microstructural analysis of non conductive materials with charge compensation,

Coating of nonconductive surfaces with Au, Au-Pd or C for high quality images,

Qualitative and quantitative chemical analysis with EDX dedector,

Elemental mapping of the surfaces with EDX dedector,

In situ structural and chemical analysis of heat treated samples using hot stage attachment upto

800°C and for max 30 minute heat treatment time.
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Laboratuar Adi
Laboratory Name

XRD&XRF LABORATUARI
XRD&XRF LAB.

Cihaz Adi
Equipment Name

RIGAKU ULTRA IV XRD

Teknik Ozellikleri

Equipment Technical
Specifications

Sistem faz belirleme, kantitatif faz analizi, gerilim ve teksture dlgiimlerine
imkan saglamaktadir.

System enables to defining of phases, quantitative phase analysis, stress and
texture measurement.

Cihaz Adi
Equipment Name

RIGAKU ZSX PRIMUS Il XRF

Teknik Ozellikleri

Equipment Technical
Specifications

Sistem sivi, mineral, kaya, metal, polimer, yag, petrol, toprak, cam
orneklerinin kalitatif, yari kantitatif, celik numunelerin tam kanitatif analizini
yapmaktadir.

System makes analysis of water, mineral, rock, metal, polymer, oil, petroleum,
soil, glass as qualititative, semi quantitative and full quantitative of steel
specimens.

Ultima IV olarak adlandirilan
Toz, bulk, metal vi

Stres élglimleri

DR wh =

zi (oda sicakhg

i

Mikro alan noktasal

r verilmektedir.
analizi

Kristal yonelim derecesi analizi (Texture Analizi-pole figure)
Yiiksek sicaklik an
ince film analizi (GI

\l

= A.szsmmaxu <

Cihaz dalga boyu Dagilimli Spektrometre (WDS) tipinde olan X-isini floresansidirs XRF cihazinda asagidaki hizmetler

verilmektedir.

1. Bor(5) elementinden Uranyum(9.

eden (sivi, mineral, kaya, metal, polimer,

yag, petrol, toprak, cam vb.) kalitatif ana aliz.
2. Celik numunelerde tam kantitatif analiz.

RIGAKU ULTRA IV XRD

This X-ray diffractometer was called as Ultima 4. The services in XRD equipment:

DA RN =

Semi-quantitative and crystal structure and phase analysis of powder, bulk, metal and thin film specimens.
Stress measurement.

Texture analaysis-(pole figure).

Elevated temperature analysis (between room temperature and 1500 °C)

Thin film analysis (GI-XRD ve XRR)

Micro area point analysis (below 400 p)

RIGAKU ZSX PRIMUS Il XRF

Equipment is wavelength dispersive spectroscopy type X-ray fluorescence. The services in XRF equipment:
1. Qualitative analysis and semi-quantitative analysis of every specimen (liquid, mineral, rock, metal, polymer,
oil, petroleum, soil, glass etc..) between Boron(5) and Uranium(92)
2. Full quantitative anlaysis of steel specimens.
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Laboratuar Adi KALINTI GERILME OLGME LABORATUARI

Laboratory Name RESIDUAL STRESS MEASUREMENT LABORATORY

Cihaz Adi Vishay System 7000 Veri Toplama Merkezi

Equipment Name Vishay System 7000

Teknik Ozellikleri 1. Sistem en az 8 kanaldan strain gage 0lglim verisi alabilmektedir.

2. Her kanala 120 veya 350 ohm’luk strain gage'ler takilabilmekte olup, takilan
gage’in ayari bilgisayar programi ile yapilabilmektedir.

3. Ceyrek, yarim veya tam kdpri konfiglirasyonlari her kanalda kullanilabilmektedir.

4. Veri alma hizi kanal basgina en az 10 kS/s'dir.

Equipment Technical System can receive strain gage measurement data at least 8 channels.

Specifications . Electronically selectable bridge completion resistors allow the user to choose
between 120 and 350-ohm strain gages through software selection.

3. Quarter, half or full bridge configurations can be used on each channel

4. Data acquisition rate per channel is at least 10 ks / s
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TEKNIK BILGILER / TECHNICAL INFORMATION
Kalinti Gerilme Olcme Teknikleri
Tahribatli Yontem
Delik Delme Yontemi
Katman Kaldirma Yéntemi
Kesme Yoéntemi * B r E.a‘
Tahribatsiz Yontem ""-f."-" e e
X-ray Kirinim Yéntemi “‘":'_'h?:__;, "11{ s ) ¥
Nétron Kirinim Yontemi ’:;.«' ”‘?.*?mm ,.";.,f
Ultrasonik Yéntem B - [Lf
Manyetik Yontem " - :
Vishay System 7000; guv&ﬁﬂq, yuksek h_'a.s%'aswéﬁ-:xe disuk gurtltulu | kosullandirma, 120, 350 ve 1000 ohm
strain gageler icin segilen kdprilyii elektronik olar. tamamla iiks a et baglantisi yapabilmektedir.
Kalinti Gerilme Olgme Laboratuarimizda asagidaki hizmett Imaktadir.”

1. Gergek ve givenilir birimi'sekil degistirme dagili

2. Olgilen birim seil degistirme” véﬁ{%ﬁe géréka%rimrin%pla!mgél

3. EN 13674-1 standardina gore raylarda kalinti'gerilmelerin 6lcdimesi. “»
* Enstitlimiizde bu yéntem kuIIanllmaktadgr.—%-‘

n. £ U
Residual &éwﬂeg%es

Destructive Methods
Drilling Method
Layer Removal Method
Cutting Method *
Non-Destructive Methods
X-ray Diffraction Method
Neutron Diffraction Method
Ultrasonic Method
Magnetic Methods

Vishay System 7000 has high sensitivity and low noise signal conditioning. The system is reliable and can complete
selected bridge for 120, 350 and 1000 ohm strain gage electronically. Also it is capable of high speed Ethernet
connection. In Residual Stresses Measurement Laboratory, The following services are offered.
1. Actual and reliable strain distributions |
2. According to the measured strain data, Calculation of residual stresses P o 4P P P PO P S

R L L AT . A A R o

. . . . BT BT B Y AN QT GV o o7 S a7 B I A e P 0 0 A Y o T o o
3. According to EN 13674-1 standard, Measurement of residual stress in rails R R Pl R el i bl S O

Zaman (sn)

* This method is being used in the Institute




Laboratuar Adi
Laboratory Name

SPEKTRAL ANALIZ LABORATUARI
SPECTRAL ANALYSIS LABORATORY

Cihaz Adi
Equipment Name

GNR ATLANTIS

Teknik Ozellikleri

Equipment Technical Specifications

- Sokiillip takimasi ve temizligi

750mm odak uzakligina sahip, Hybrid (PMT+CCD) optigi sayesinde dlsik girisim etkisi, ylksek
¢6zlnlrlik, analiz kararliligi ve tekrarlanabilirlik.

120nm — 800nm arasindaki genis dalga boyu araliji ve 96 kanal kapasitesi ile her tirli analiz
ihtiyaciniza ve 6zel uygulamalariniza tam ¢ézim.

Hybrid (PMT+CCD) optigi sayesinde sinirsiz kanal ve dalga boyu ile galismanin getirdigi uygulama
esnekligi.

Hybrid (PMT+CCD) optigi sayesinde istenildigi zaman baz, program ve element ekleme imkani.

2400 /3600 gizgi/mm 'lik ylksek parlaklikta HoloGrafik Grating

Termoregulasyon sistemi optik tankin ortam sicakligindan etkilenmeyecek sekilde sabit sicaklikta
tutulmasini sagdlar. Bu sistem termal dalgalanmalari 6nler ve spektrometre stabilitesini saglar.

Isik ve toz gecirmeyen korumali Vakum Optik sayesinde dislik dalga boylu elementlerde kararli ve
hassas analiz imkan.

Fiber optik kablo kullaniimadan, dogrudan isik iletimli tasarimi ile hassas ve tekrarlanabilir analiz
sonuglari.

Acik ve genis numune tablasi ile 25 Kg'a kadar farkli sekil ve boyutta ki numunelerin analizinde
calisma kolayligi

Analiz yapilmadiginda SIFIR argon tiiketimi.

Hareketli kasas| sayesinde galisma ortaminda hareket 6zgurliigu.

Yakma aninda minimum argon tiiketimine sahip Numune Tablasi (SPARK STAND)

Kullanimi kolay numune tutucu ile farkli sekil ve boyutlarda ki numuneler arasinda hizli ve kolay gegis.

Sivi sogutmali 6zel numune tablasi ile safimetal calismalarinda hassas ve tekrarlanabilir analiz
sonuglari.

Tel ve levha analizleri igin 6zel n

Spectral field: 120 to 800 nm, Focal |
High Sensitivity PMT (Photomultiplier) detection system and state of the art solid state CCD detector

upgrade,
The choice of the analytical lines nels etectors is e by GNR during manufacturing
._process in order to ensure.the ytical pe

High luminosity holographlc grat with €400/3600 grooves/mm depending on the analytical
configuration

Theoptical chamber and thezledronrs‘zl'e nFunt(q;nja thermal controlled environment (THERMO
REGULATION). This system a ations and allows for thermal stability of the tests.
Optical systems arein vacul ﬂ*
UV emitting elements.Ttha

 vacuum grade combination enhances the detection of
additional turbo-molecular pump able to grant the highest
sensibility for trace’s elements analysis.

Sensitive and reproducible analysis results with direct light transmission design without using fiber
optic cables,

The dimensions of the open spark stand allow analysis samples up to 25 kg, can accommodate for
different dimensions and shapes

Argon consumption is around zero,

Minimum argon Consumption during spark time only.

Special adapters for wire and sheet samples analysis.

The spark table is easily removable to allow quick and simply cleaning operations.

TEKNIK BILGILER / TECHNICAL INFORMATION

GNR marka ATLANTIS model optik emisyon metal spektrometresi.

Cihazimizda bulunan 6zel yazilimlar yardimiyla demir esasl malzemelerin spektral analizi kesin ve net olarak yapilmaktadir. Demir (Fe) bazi:
Dékim Celigi, Disiik Alagimli Celik, Paslanmaz Celik, Takim Celigi gibi demir bazli metal alagimlari ve Demir alagimlarinda ¢ok diisiik
konsantrasyonlu Oksijen ve Azot analizi yapilmaktadir.

ATLANTIS is designed with optional MDS optic (Multi Detector System), granting at the same time the best accuracy and the wide flexibility of
elements’ ranges and metal bases. The unit can perform both fast and accurate analysis for the main alloyed elements as well as detect trace’s
level for elements like Oxygen, Nitrogen, Phosphorous, Boron in steels.




Laboratuar Adi METALOGRAFI LABORATUARI

Laboratory Name METALLOGRAPHY LABORATUARY

Cihaz Adi NiKON TERS METALURJIK MIKROSKOP
Equipment Name NIKON INVERSE METALURGY MICROSCOPY
Teknik Ozellikleri

Equipment Technical ECLIPSE MA 200

Specifications

Cihaz Adi NiKON TERS METALURJIK MIKROSKOP(4 ADET)
Equipment Name NIKON INVERSE METALURGY MICROSCOPY
Teknik Ozellikleri

Equipment Technical ECLIPSE MA 100

Specifications

Cihaz Adi KERN HASSAS TERAZI

Equipment Name KERN ANALYTICAL BALANCE

Teknik Ozellikleri

Equipment Technical ACJ 220-4 EM

Specifications

TEKNIK BILGILER / TECHNICAL INFORMATION

NiKON TERS METALURJIK MIKROSKOPLARI
Mikroskoplar, 50X, 100X, 200X, 500X, 1000X buyiutme kapasitelerine sahiptir. Clemex goriintli analiz
yazilimi ile goruntiler bilgisayara kaydedilmektedir. Bu mikroskoplarda, Demir, Celik ve Demir disi
alagimlarin mikroyapilari incelenebilmektedir.

4= S, - > i

Nikon ters metalurjik mikrg‘ékoﬁla@ile asagidaki testle abilmek

o Cihazla birlikte gelen yazilim imaj yakalama, olgh ve . a ile birlikte 8 genel

metalografi uygulamas; - y

Manuel interaktif ¢izgi gizebilme ve boyunu dlgebilme,
ASTM E112, AS'(M E930, ASTML.E1 1.8“1 standartlarina,gére tane boyutu élcim,
ASTM E562 stan&'ﬁr@na gére‘.f;a'_z'fanawli e fazijes amj
ASTM B487 kaplama kalmiigi analizi, .
Ddkme demirde nodllerite hesaplamasi,

Pargacik boyutu analizi ve-dendritik b'iilg%é aﬁ%yﬁilr’eﬂ!dirl‘_(

BB ! i
. JUNIVEI] B | ’
KERN HASSAS TERAZI s =

o 0,1 mg hassasiyete sahiptir. - j?z':}‘:u'"%.
e Minumum 10 g, Maksimum 220 g tartim 6zelligine

INVERTED METALLURGY MICROSCOPE
Microscopes have 50X, 100X, 200X, 500X, 1000X magnification capacity, Clemex image analysis software
is used for saving image for computer. The microstructure of iron, steel and nonferrous alloys are
examined in these microscopes.

These tests can be applied by Nikon inverted metallurgy microscopes related to standarts;
o Image capture, simple measurement and reporting;
Manuel interactive line drawing and longtitutional measurement;
Microstructure grain size measurent related to ASTM E112, ASTM E930, ASTM E118;
Phase analysis and percentage phase calculation according to ASTM E562
Coating thickness analysis related to ASTM B487;
Calculation nodularity of cast iron,
Size of particle analysis and dentritic region analysis can be done.

KERN ANALYTICAL BALANCE
e 0.1 mg accuracy
e  Minumum 10 g, Maximum 220 g measurement capacity.




Laboratuar Adi MIKRO-MAKRO SERTLIK OLGUM LABORATUARI

Laboratory Name MICRO/MACRO MEASUREMENT LABORATORIES

Cihaz Adi QNESS SERTLIK OLGUM CIHAZI

Equipment Name QNESS HARDNESS MEASUREMENT DEVICE

Teknik Ozellikleri Tim Rockwell, Vickers, Brinell ve Knoop 6lgiim 6zelliklerine uygundur

Equipment Technical Specifications | All Rockwell, Vickers, Brinell and Knoop measurements are measured according to current standards.
Cihaz Adi MIKROSERTLIK OLGUM CiHAZI

Equipment Name MICRO HARDNESS TEST DEVICE

Teknik Ozellikleri Tam otomatik olarak mikrosertlik 6lgtimi yapilabilmektedir

Equipment Technical Specifications | Fully automatic micro-hardness measurement is made

TEKNIK BILGILER / TECHNICAL INFORMATION

UNIVERSAL MOTORIZE SERTLIK OLGUM CIHAZI (Qness/Q250M)
Tim Rockwell, Vickers, Brinell ve Knoop 6lglimlerini glincel standartlara uygun, operatérden bagimsiz ve tam otomatik olarak gergeklestirir. 0.5 -
250 kg kapasiteli yiik hiicresine ve otomatik odaklamali optik 6lgiim sistemine sahiptir. Maksimum numune agirhd 250 kg ve maksimum numune
yiksekligi 300mm dir.

Universal Sertlik Olgiim Cihazi ile agsagida belirtilen test metot ve yiiklerinin tamami uygulanabilir olmalidir.
o Brinell Yiikler;1/2,5/5/6,25/10/15,62/31,25/62,5/125/187,5/ 250 kg

Vickers Yiikler; /1/2/3/5/10/20/30/50/100 kg

Rockwell Yiikler; 15/30/45/60/ 100/ 150 kg

Knoop Yikler; 1/2 kg

Plastik Test Yikler; 49,03 /132,9/357,9/961 N

Universal Sertlik Olgim Cihazi ile asagida belirtilen standartlarda test yapilabilmektedir.

« DIN EN ISO 6508 & ASTM E-18 (Rockwell élgiimleri igin)

« DIN EN ISO 6506 & ASTM E-10 (Brinell élgiimleri icin)

« DIN EN SIO 6507 & ASTM E-92, ASTM E-384 (Vickers lgiimleri icin)
« DIN EN ISO 2039 Plastik numuneler igin

Operatdrden bagimsiz ve tam otomatik olarak mikrosertlik 6lgiimii yapilir. gr - 10 kg kapasiteli motorize yik hiicresi mevcuttur. X,Y ekseninde

motorize hareketli tabla ile otomatik olarak sertlik taramasi yapilir. Otomatik odaklama ve dlgtim sistemi meveuttur.

Laboratuvarda Qness sertlik dl¢iim cihazi ile asagidaki testler yapilabilmektedir. b

e 25X ve 100X lensler ile 6l¢iim yapiimaktadir.

e Cihaz, Vickers olglimiini DIN EN ISO 6507, ASTM.E-384 standartlarlna _uygun ﬂlarak 0.01, 0.025, 0.05, 0.1,0.2,0.3,0.5,1, 2,3, 5 ve
10 test metotlarina gére yapmaktadir.

e Cihaz, Knoop 6lglimini 'DIN-EN 1SO 4545, ASTM E-384 standartlanna uygun olarak 0 01, 0. 025 005 0.1, 0.2, 0.3, 0.5, 1 ve 2 test
metotlarina gére yapmaktadir.

e Cihaz sertlk sonuglarini diger birimlere DIN_EN ISO 18265 DIN EN- IS© 50150 VE ASTM E140 Standartlarina gore
doénusturebilmektedir.

Y ] i ] il .-__

UNIVERSAL MOTORIZED HARDNESS MEASUREMENT DEVICE '(QnessIQ250M)
All Rockwell, Vickers, Brinell and Knoop hardness measurements can be applied according to current standards. | has 0.5 to 250 kg load cell
capacity and auto-focus optical measurement system. Maximum-sample weight is 250 kg-and maximum sample height is 300 mm. It has 2.5X and
10X lenses for measurement. o
Following test can be applied by universal hardness measurement device
e Brinell Load; 1/2,5/5/6,25/10/15,62/31,25/62,5/125/187,5/ 250 kg
e Vickers Load;/1/2/3/5/10/20/30/50/100 kg
¢ Rockwell Load; 15/30/45/60/ 100/ 150 kg
e Knoop Load; 1/2kg
¢ Plastic test Load; 49,03/ 132,9/357,9/961 N
Following test standarts can be applied by universal hardness measurement device
o DIN ENISO 6508 & ASTM E-18 (for Rockwell)
o DIN ENISO 6506 & ASTM E-10 (for Brinell)
o DINENISO 6507 & ASTM E-92, ASTM E-384 (for Vickers)
o DIN EN ISO 2039 (for Plastic specimens )
Micro Hardness Test Device has fully automatic micro-hardness measurement. The load cells of this device has 1 g to 10 kg motorized capacity.
Hardness scan is performed automatically with the motorized moving table in X, Y axis. There are auto focus and metering system.

Following test can be applied by Qness hardness measurement device related to standards.
e Measurement can be done with 25X and 100X magnification.
e  Vickers measurement is done related to DIN EN I1SO 6507, ASTM E-384 standards and 0.01, 0.025, 0.05, 0.1, 0.2, 0.3, 0.5, 1, 2, 3, 5
and 10 kg loads.
. Knoop measurement is done related to DIN EN ISO 4545, ASTM E-384 standards and 0.01, 0.025, 0.05, 0.1, 0.2, 0.3, 0.5, 1 and 2 kg
loads.
Hardness values can be converted to each other related to DIN EN ISO 18265, DIN EN ISO 50150 and ASTM E140 standards.




KARABUK UNIVERSITESI KARABUK UNIVERSITY
DEMIR CELIK ENSTITUSU IRON & STEEL INSTITUTE
78050 KARABUK 78050 KARABUK - TURKEY
Tel: 0(370) 433 88 33 Phone: +90 370 433 88 33
Faks: 0 (370) 433 88 32 Fax: +90 370 433 88 32
E-posta: dce@karabuk.edu.tr Email: dce@karabuk.edu.tr

ankurlx

ST

< S hittp://dce.karabuk.edu.tr S

Errklanel
e Bartin

i Sarm
|.IJ|E|:ICIIJT|¢F|2 atay Zonguldak o Kaﬁla{nﬂnu
- Arps
ci’.'llh..l L $r||: -:-Eri:ngl: : iy
Wiuratl % gy 3 Karasy Alaph Devrek T
' Esenyurls = Hona /ATt Dsmanck =
" Tekirdag Diizce o l-.h_-:'éal'n:
Gebze ;
Cankin e
r y o f
Bandirmac Karacabey Buéga = Tomat Bayburt
Zile Kelkit .
Mustafakemalpasa
: ! Kirrkkale .
; E5k‘3‘-’h“ = Sivas Erzincan
Edremit B“"E”'f Palatli Keshin Akdagmadeni o o
Dursunbiy -
¢ Kiitahya ' Seyigazi Sivmihisar Ulas :
o B L LLL: " Halel]
urhaniye _ Kaman Cayralan  Forlagla Dwvrig
Soma GAfteler Kirsehil Kangal
e i Gemenek ; Tu
Bcrill::'lrl'lﬂ Akhisar e S h 3 o
L - 15-8r y
a |scehiaar . T u l' k e y B:nl_g-nl
’ ¥ . Panacbag Giliniery | Kol lar
S[THEM O M-"Q'Sﬂ ”:Th M-,,lnnlc;;mh.mr: B vadn A Kayser . 7ys : Elacf'g s e
' Salihh Fuhut & - i Yarikonak
- Sandikhie ¥ Exkil Tomarza
o _ £ ikl 2 A“.fh'r - 5 A ra',.' Malatya
i lzmir Odemig ok Develi Afsin o .
Yalv o : 5l
ERT |:||[_'|;1|- b it Elbitan Goermik )
Kusadazsi Aydin NaéIHF Denizl Konya Emirga 3 ; Dlya{ahak” B
. - " E':'! ! Burdur Q Karapinar S Siverek y
; o . olsparta Beysehin ilp o o Bismul
Sike . : Ered| Hahramgnmaraz; Adiyaman
I 1]
Didim Seydigehir Gumra o 5
2 Milas 1 = K ndirli Mardin
Karaman Urfa virangehiro g
Bodrum Riyaka < Osmaniye Gaziantep 2 . Kiziliepe~!
a ; Aksu o o o Suruc T
Marmaris T o Hizip Ceylanpipaf
Ant o Manavgat arsus ? yrangy
Kos Datga _ ava =0 2 o ortygle_ ilis Ayn al ATaby -
M e
Fntglyre Kemer Alanya ut Icel 8 ) e
) Tall Rifat S Al Hasak

—[—l L AT T Gaidnns o hika



2013

. &

+ 2





