
Işık Metal Mikroskobu ile

Mikro Yapı İncelemeleri

Arş. Gör. Bedri Onur KÜÇÜKYILDIRIM
Yıldız Teknik Üniversitesi
Makine Mühendisliği Bölümü

Makine Malzemesi ve İmalat Teknolojisi Anabilim Dalı



Numune Hazırlama

• Kesme
• Sıcak – Soğuk Monte
• Zımparalama
• Parlatma
• Dağlama



Kesme



Sıcak – Soğuk Monte



Zımparalama



Parlatma



Dağlama

Alaşımsız küresel grafitli dökme demirin
dökülmüş haldeki mikroyapısı, (Dağlama %2 Nital)



Işık Metal Mikroskobu



Çelik ve Dökme Demir Mikro Yapıları





Ferrit + 3. Sementit

Ferritik yapı



Ferrit + Perlit

Ferrit + Perlit

Ferrit + Perlit



Perlit Perlit

Perlit



Perlit + 2.sementit

2. sementit Perlit

Perlit + 2. Sementit

Perlit + 2. Sementit



Östenit



Martenzit



Widmanstätten



Perlit + 2. Sementit + Ledeburit



1. sementit
Ledeburit

Perlit + 1. Sementit + Ledeburit



Dökme Demirler

• Lamel grafitli
• Küresel Grafitli

• Ferritik
• Ferritik+Perlitik
• Perlitik
• Östenitik

Dağlanmadan bakıldığında

Dağlanıp bakıldığında



Grafitler

LAMEL GRAFİTLİ DÖKME DEMİR MİKRO YAPISI KÜRESEL GRAFİTLİ DÖKME DEMİR MİKRO YAPISI



Ferritik Perlitik

Östenitik



Mikro Yapılar

Grey cast iron, Fe-3.2C-2.5Si wt%, 
containing graphite flakes in a matrix 
which is pearlitic. The speckled white 

regions represent a phosphide eutectic. 
Etchant: Nital 2% 

Grey cast iron, Fe-3.2C-2.5Si wt%, 
containing graphite flakes in a matrix

which is pearlitic. The lamellar structure
of the pearlite can be resolved, appearing

to consist of alternating layers of 
cementite and ferrite. The speckled white
regions represent a phosphide eutectic. 

Etchant: Nital 2% 



Spheroidal graphite cast iron, Fe-3.2C-2.5Si-0.05Mg wt%, containing graphite 
nodules in a matrix which is pearlitic. One of the nodules is surrounded by ferrite, 
simply because the region around the nodule is decarburised as carbon deposits 

on to the graphite. Etchant: Nital 2% 

Mikro Yapılar



Mikro Yapılar

Graphite nodules in a ferritic matrix. Some 
carbon deposited during tempering is also 

visible. Etchant: Nital 2%

Graphite nodules in a ferritic matrix 



Mikro Yapılar

Ductile iron as-cast. Nodules of graphite, 
pearlite (dark islands) and ferrite (light 

background). Etchant: Nital 2%

Ductile iron as-cast. Nodules of graphite, 
pearlite (dark islands) and ferrite (light 

background). Etchant: Nital 2%

Austenitised 950°C, austempered 350°C for 
64 min.

Austenitised at 950°C, austempered at 350°C for 
64 min.

http://www.msm.cam.ac.uk/phase-trans/2001/adi/as-cast-200.jpg
http://www.msm.cam.ac.uk/phase-trans/2001/adi/as-cast-1000.jpg
http://www.msm.cam.ac.uk/phase-trans/2001/adi/35064_200.jpg
http://www.msm.cam.ac.uk/phase-trans/2001/adi/35064_1000.jpg


SEM



TEM



AFM



Yararlanılabilecek web adresleri
• http://iws.tugraz.at
• http://www.msm.cam.ac.uk/phase-

trans/2001/adi/cast.iron.html
• http://www.imwf.uni-

stuttgart.de/lehre/vd/wkp/07_Dilatometer_ZTU/Dilatometer_
ZTU.htm

• http://www.tf.uni-
kiel.de/matwis/amat/mw1_ge/kap_8/backbone/r8_4_1.html

• http://www.msm.cam.ac.uk/phase-
trans/2001/adi/cast.iron.html

• http://www.istikamet.com.tr/tr/teknikbilgiler.asp?kurumsal=3
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