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Kaynak: AFS Censusof World CastingProduction, Modern CastingMagazine, Ocak 2023.

« 2021 verisi.



¢ǸǊƪ όǾŜ ŘǸƴȅŀύ ŘǀƪǸƳ ǎŜƪǘǀǊǸ ŀƐƤǊƭƤƪƭƤ ƻƭŀǊŀƪ sferoŘǀƪƳŜ ŘŜƳƛǊ ŘǀƪǸȅƻǊΦ

Kaynak: ¢«5mY{!5 ǾŜǊƛƭŜǊƛΦ нлноΦ

Pik ve sfero:

2.079.822 kg

(%67)



Ekstrametal 
1987 senesinde kurulan Ekstrametal, makine imalatĔnĔn 

bir­ok dalĔnda faaliyet gºsteren m¿Ĺterileri i­in gri (pik) ve 

sferodºkme demir ¿retimi yapmaktadĔr.

www.ekstrametal.com.trMeeting Point of Casting& Technology



www.ekstrametal.com.tr
www.ekstrametal.com.trMeeting Point of Casting& Technology

Ekstrametal ¿retiminin %90õĔndan fazlasĔnĔ 

yurt dĔĹĔnda ihra­ etmektedir

Ekstrametal b¿nyesinde iki dºk¿mhane, bir 

de talaĹlĔ imalat fabrikasĔ bulunmaktadĔr.

ü 16.000 ton/yĔl dºk¿m kapasitesi

ü 9.000 ton/yĔl iĹleme kapasitesi



aǸǒǘŜǊƛƭŜǊƛƳƛȊŘŜƴ ōŀȊƤƭŀǊƤ



DŜƭŜƴŜƪǘŜƴ ƎŜƭŜŎŜƐŜ
aŜǘŀƭ ŜƪƭŜƳŜƭƛ ȅŜǊƛƴŜ ōƛǊ ŀƭǘŜǊƴŀǘƛŦΥ IƛōǊƛǘ ŘǀƪǸƳ



9ƪǎǘǊŀƳŜǘŀƭ нлмт ǎŜƴŜǎƛƴŘŜƴ ōǳ ȅŀƴŀ о5 ƪǳƳ ƪŀƭƤǇ ȅŀȊƤŎƤƭŀǊ ƪǳƭƭŀƴƤȅƻǊΦ

1. ExOne S-Max

2017

2. ExOne S-Max+    

2022



3D metal yazdĔrma ve 3D kum kalĔp + dºk¿m kĔyaslamasĔ

ü NitabanlĔ s¿per alaĹĔmlar (Inconel625, Inconel718, HastealloyX)

ü Co-Cr alaĹĔmlarĔ (Co28Cr6Mo)

ü TakĔm ­elikleri (H13 ve y¿ksek mukavemetli 300)

ü Paslanmaz ­elikler (316L ve 17-4PH)

ü Titanyum alaĹĔmlarĔ (Ti-6Al-4V)

ü Al¿minyum alaĹĔmlarĔ (AlSi12, AlSi10Mg, AlSi7Mg0.6, AlSi9Cu3, 

AlSi5Cu3Mg, 1050A, 2017A, 2219, 6061,7020, 7050, 7075, 

5083)

ü DeĶerli metaller (Au, Ag)

ü Refrakter metaller (W, Ta)

ü BakĔr alaĹĔmlarĔ

ü ķntermetalikler (TiAl)

ü D¿Ĺ¿k alaĹĔmlĔ ­elikler (AISI4140)

THS: 7-9

THS: 4-8

THS: 4-5

*THS: Teknoloji hazĔrlĔk seviyesi. 1 ila 9 arasĔnda deĶerlendirilir. 9 y¿ksek olgunluk seviyesini ifade eder.

Eklemeli imalatta kullanĔlan bazĔ metal ve alaĹĔmlar:



ü Dºkme demirler, eklemeli imalat ile ¿retilen bir­ok alaĹĔmĔn ºzelliklerini kapsayacak Ĺekilde 
¿retilebilir.

Geleneksel ¿retim rotalarĔ

Eklemeli imalat rotalarĔ

Kaynak:S. Gorsse, Sci TechAdvMater 18 

(2017) 584

Dºkme demir

(ADI ve SSF gibi yeni 

dºkme demir sĔnĔflarĔ 

dahil.)

Dºkme demir

(ADI ve SSF gibi yeni dºkme 

demir sĔnĔflarĔ dahil.)

3D metal yazdĔrma ve 3D kum kalĔp + dºk¿m kĔyaslamasĔ



IƤȊƭƤ ǇǊƻǘƻǘƛǇƭŜƳŜ



HĔzlĔ prototipleme

Vaka ­alĔĹmasĔ: SSF-CGI silindir kafasĔ.

GJV-450 malzemeye kĔyasla:

ü Akma dayanĔmĔnda %50 artĔĹ

ü IsĔ iletkenliĶinde %30 artĔĹ



YƤǎŀ ǎŜǊƛ ǸǊŜǘƛƳ



Eklemeli imalat ve dºk¿m birleĹimi, d¿Ĺ¿k adetli kĔsa seri ¿retimlerde 
kolaylĔk saĶlĔyor.

ü Model ve ma­a sandĔĶĔ yatĔrĔmĔna gerek yok.

ü D¿Ĺ¿k fire oranĔ (ma­a montajĔ yok, supportkullanĔmĔ yok, 

­apak yok)

ü Daha ince kesitli hafif (ve ekonomik) dºk¿m par­a.



Mala y¿zeyi 

(parting line) 

olmamasĔ tasarĔm 

esnekliĶi saĶlĔyor.

Kompleks gaz ­ĔkĔcĔlarĔ ile 

gaz hatalarĔ 

engellenebiliyor.

Eklemeli imalat ve dºk¿m birleĹimi, d¿Ĺ¿k adetli kĔsa seri ¿retimlerde 
kolaylĔk saĶlĔyor.



aǸǒǘŜǊƛƭŜǊƭŜ ƻǊǘŀƪ ƳǸƘŜƴŘƛǎƭƛƪ œŀƭƤǒƳŀƭŀǊƤ



M¿Ĺterilerle ortak m¿hendislik ­alĔĹmalarĔ

Orijinal par­a:

Å3 ayrĔ par­a montajlanĔyor.

ÅEt kalĔnlĔĶĔ: 12 mm

ÅAĶĔrlĔk: 197,5 kg



¢alĔĹma sonucu:

ÅTek par­alĔ tasarĔm

ÅEt kalĔnlĔĶĔ: 8,5 mm

ÅAĶĔrlĔk: 155 kg

Å22% aĶĔrlĔk azaltĔmĔ

ÅDaha kĔsa iĹleme s¿resi

ÅDaha kĔsa montaj s¿resi

M¿Ĺterilerle ortak m¿hendislik ­alĔĹmalarĔ

Orijinal par­a:

Å3 ayrĔ par­a montajlanĔyor.

ÅEt kalĔnlĔĶĔ: 12 mm

ÅAĶĔrlĔk: 197,5 kg



5ǀƪǸƳ ǎǸǊŜŎƛƴƛƴ ǘŜƳŜƭ ōƛƭŜǒŜƴƭŜǊƛΣ 
ŀǾŀƴǘŀƧƭŀǊƤ ǾŜ ŘŜȊŀǾŀƴǘŀƧƭŀǊƤ



5ǀƪǸƳ ǎǸǊŜŎƛƴƛƴ ǘŜƳŜƭ ŀǾŀƴǘŀƧƭŀǊƤ

IŀƴƎƛ ŘǳǊǳƳƭŀǊŘŀ ǇŀǊœŀƭŀǊƤƴ ŘǀƪǸƳ ȅǀƴǘŜƳƛȅƭŜ ǸǊŜǘƛƭƳŜǎƛ ŀǾŀƴǘŀƧƭƤŘƤǊΚ
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ü Kompleks geometri: 5ƛƐŜǊ ǸǊŜǘƛƳ ȅǀƴǘŜƳƭŜǊƛȅƭŜ ǸǊŜǘƛƭƳŜǎƛ ȊƻǊ ƎŜƻƳŜǘǊƛŘŜƪƛ ǇŀǊœŀƭŀǊΦ
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ü IƤȊƭƤ prototipleme:о5 ȅŀȊƤŎƤƭŀǊ ƛƭŜ ǇǊƻǘƻǘƛǇƭŜǊ ǸǊŜǘƛƭƛǇΣ ƘƤȊƭƤ ǘŀǎŀǊƤƳ                                                                   

ŘƻƐǊǳƭŀƳŀǎƤ ȅŀǇƤƭŀōƛƭƛǊΦ



5ǀƪǸƳ ǎǸǊŜŎƛƴƛƴ ǘŜƳŜƭ ŀǾŀƴǘŀƧƭŀǊƤ

IŀƴƎƛ ŘǳǊǳƳƭŀǊŘŀ ǇŀǊœŀƭŀǊƤƴ ŘǀƪǸƳ ȅǀƴǘŜƳƛȅƭŜ ǸǊŜǘƛƭƳŜǎƛ ŀǾŀƴǘŀƧƭƤ ŘŜƐƛƭŘƛǊΚ



5ǀƪǸƳ ǎǸǊŜŎƛƴƛƴ ǘŜƳŜƭ ŀǾŀƴǘŀƧƭŀǊƤ

IŀƴƎƛ ŘǳǊǳƳƭŀǊŘŀ ǇŀǊœŀƭŀǊƤƴ ŘǀƪǸƳ ȅǀƴǘŜƳƛȅƭŜ ǸǊŜǘƛƭƳŜǎƛ ŀǾŀƴǘŀƧƭƤ ŘŜƐƛƭŘƛǊΚ

ü Dar tolerans: tŀǊœŀƴƤƴ ŘŀǊ ǘƻƭŜǊŀƴǎƭŀǊ ƛƭŜ ǸǊŜǘƛƭƳŜǎƛ ƎŜǊŜƪƛȅƻǊǎŀΣ ŘǀƪǸƳ ƘŜǊ ȊŀƳŀƴ ǳȅƎǳƴ ƻƭƳŀȅŀōƛƭƛǊΦ



5ǀƪǸƳ ǎǸǊŜŎƛƴƛƴ ǘŜƳŜƭ ŀǾŀƴǘŀƧƭŀǊƤ

IŀƴƎƛ ŘǳǊǳƳƭŀǊŘŀ ǇŀǊœŀƭŀǊƤƴ ŘǀƪǸƳ ȅǀƴǘŜƳƛȅƭŜ ǸǊŜǘƛƭƳŜǎƛ ŀǾŀƴǘŀƧƭƤ ŘŜƐƛƭŘƛǊΚ

ü Dar tolerans: tŀǊœŀƴƤƴ ŘŀǊ ǘƻƭŜǊŀƴǎƭŀǊ ƛƭŜ ǸǊŜǘƛƭƳŜǎƛ ƎŜǊŜƪƛȅƻǊǎŀΣ ŘǀƪǸƳ ƘŜǊ ȊŀƳŀƴ ǳȅƎǳƴ ƻƭƳŀȅŀōƛƭƛǊΦ

ü ¸ǸƪǎŜƪ ŘǀƪǸƳ ǘŀƪƤƳƤ ƳŀƭƛȅŜǘƛΥ !ŘŜǘ ǎŀȅƤǎƤ ŘǸǒǸƪ ƛǎŜΣ ŦŀȊƭŀ ǎŀȅƤŘŀ ǾŜ ȅǸƪǎŜƪ ƳŀƭƛȅŜǘƭƛ ŘǀƪǸƳ ǘŀƪƤƳƭŀǊƤ 

ƎŜǊŜƪǘƛǊŜƴ ǇŀǊœŀƭŀǊƤƴ ŘǀƪǸƳ ƛƭŜ ǸǊŜǘƛƭƳŜǎƛ ŘǳǊǳƳǳƴŘŀ ǇŀǊœŀ ƳŀƭƛȅŜǘƛ ŀǊǘŀǊΦ



5ǀƪǸƳ ǎǸǊŜŎƛƴƛƴ ǘŜƳŜƭ ŀǾŀƴǘŀƧƭŀǊƤ

IŀƴƎƛ ŘǳǊǳƳƭŀǊŘŀ ǇŀǊœŀƭŀǊƤƴ ŘǀƪǸƳ ȅǀƴǘŜƳƛȅƭŜ ǸǊŜǘƛƭƳŜǎƛ ŀǾŀƴǘŀƧƭƤ ŘŜƐƛƭŘƛǊΚ

ü Dar tolerans: tŀǊœŀƴƤƴ ŘŀǊ ǘƻƭŜǊŀƴǎƭŀǊ ƛƭŜ ǸǊŜǘƛƭƳŜǎƛ ƎŜǊŜƪƛȅƻǊǎŀΣ ŘǀƪǸƳ ƘŜǊ ȊŀƳŀƴ ǳȅƎǳƴ ƻƭƳŀȅŀōƛƭƛǊΦ

ü ¸ǸƪǎŜƪ ŘǀƪǸƳ ǘŀƪƤƳƤ ƳŀƭƛȅŜǘƛΥ !ŘŜǘ ǎŀȅƤǎƤ ŘǸǒǸƪ ƛǎŜΣ ŦŀȊƭŀ ǎŀȅƤŘŀ ǾŜ ȅǸƪǎŜƪ ƳŀƭƛȅŜǘƭƛ ŘǀƪǸƳ ǘŀƪƤƳƭŀǊƤ 

ƎŜǊŜƪǘƛǊŜƴ ǇŀǊœŀƭŀǊƤƴ ŘǀƪǸƳ ƛƭŜ ǸǊŜǘƛƭƳŜǎƛ ŘǳǊǳƳǳƴŘŀ ǇŀǊœŀ ƳŀƭƛȅŜǘƛ ŀǊǘŀǊΦ

ü ¸ǸƪǎŜƪ ȅǸȊŜȅ ƪŀƭƛǘŜǎƛΥ9ƐŜǊ œƻƪ ƛȅƛ ȅǸȊŜȅ ƪŀƭƛǘŜǎƛ ƛǎǘŜƴƛȅƻǊǎŀΣ ŘǀƪǸƳ ǎƻƴǊŀǎƤƴŘŀ Ŝƪ ƛǒƭŜƳƭŜǊ ƎŜǊŜƪƛǊΦ



5ǀƪǸƳ ǎǸǊŜŎƛƴƛƴ ǘŜƳŜƭ ŀǾŀƴǘŀƧƭŀǊƤ

IŀƴƎƛ ŘǳǊǳƳƭŀǊŘŀ ǇŀǊœŀƭŀǊƤƴ ŘǀƪǸƳ ȅǀƴǘŜƳƛȅƭŜ ǸǊŜǘƛƭƳŜǎƛ ŀǾŀƴǘŀƧƭƤ ŘŜƐƛƭŘƛǊΚ

ü Dar tolerans: tŀǊœŀƴƤƴ ŘŀǊ ǘƻƭŜǊŀƴǎƭŀǊ ƛƭŜ ǸǊŜǘƛƭƳŜǎƛ ƎŜǊŜƪƛȅƻǊǎŀΣ ŘǀƪǸƳ ƘŜǊ ȊŀƳŀƴ ǳȅƎǳƴ ƻƭƳŀȅŀōƛƭƛǊΦ

ü ¸ǸƪǎŜƪ ŘǀƪǸƳ ǘŀƪƤƳƤ ƳŀƭƛȅŜǘƛΥ !ŘŜǘ ǎŀȅƤǎƤ ŘǸǒǸƪ ƛǎŜΣ ŦŀȊƭŀ ǎŀȅƤŘŀ ǾŜ ȅǸƪǎŜƪ ƳŀƭƛȅŜǘƭƛ ŘǀƪǸƳ ǘŀƪƤƳƭŀǊƤ 

ƎŜǊŜƪǘƛǊŜƴ ǇŀǊœŀƭŀǊƤƴ ŘǀƪǸƳ ƛƭŜ ǸǊŜǘƛƭƳŜǎƛ ŘǳǊǳƳǳƴŘŀ ǇŀǊœŀ ƳŀƭƛȅŜǘƛ ŀǊǘŀǊΦ

ü ¸ǸƪǎŜƪ ȅǸȊŜȅ ƪŀƭƛǘŜǎƛΥ9ƐŜǊ œƻƪ ƛȅƛ ȅǸȊŜȅ ƪŀƭƛǘŜǎƛ ƛǎǘŜƴƛȅƻǊǎŀΣ ŘǀƪǸƳ ǎƻƴǊŀǎƤƴŘŀ Ŝƪ ƛǒƭŜƳƭŜǊ ƎŜǊŜƪƛǊΦ

ü IŀǘŀǎƤȊ ǇŀǊœŀΥtŀǊœŀƭŀǊŘŀ ƘƛœōƛǊ Ƙŀǘŀ ƪŀōǳƭ ŜŘƛƭƳƛȅƻǊǎŀΣ ŘǀƪǸƳ ǳȅƎǳƴ ƻƭƳŀȅŀōƛƭƛǊΦ



aŀƪƛƴŜ ƛƳŀƭŀǘƤƴŘŀ ƪǳƭƭŀƴƤƭŀƴ ŘǀƪƳŜ ŘŜƳƛǊƭŜǊ



5ǀƪƳŜ ŘŜƳƛǊ ǾŜ œŜƭƛƪ ŀǊŀǎƤƴŘŀƪƛ ŦŀǊƪ ƴŜŘƛǊΚ

Saf Demir Saf Karbon
Kompozisyon

(%C)

4Ŝƭƛƪ 5ǀƪƳŜ ŘŜƳƛǊ

%2,1 C

5ŜƳƛǊ ƳŀǘǊƛǎ ƛœƛƴŘŜ 
œǀȊǸƴƳǸǒ ƪŀǊōƻƴ ŀǘƻƳƭŀǊƤ

5ŜƳƛǊ ƳŀǘǊƛǎ ƛœƛƴŘŜ 
œǀȊǸƴƳǸǒ ƪŀǊōƻƴ ŀǘƻƳƭŀǊƤ ve grafit

DǊŀŦƛǘ ǇŀǊœŀŎƤƪƭŀǊƤ



5ǀƪƳŜ ŘŜƳƛǊ ǘǸǊƭŜǊƛ

DǊƛ ŘǀƪƳŜ ŘŜƳƛǊ όtƛƪύYǸǊŜǎŜƭ ƎǊŀŦƛǘƭƛ ŘǀƪƳŜ ŘŜƳƛǊ όSfero)



5ǀƪƳŜ ŘŜƳƛǊ ǘǸǊƭŜǊƛ

Pik demir ȅǸƪǎŜƪ ŦƤǊƤƴŘŀƴ œƤƪŀƴ ȅǸƪǎŜƪ ƪŀǊōƻƴƭǳ ŘŜƳƛǊƛƴ ŀŘƤŘƤǊΦ
{ŀƴŀȅƛŘŜ ƎǊƛ ŘǀƪƳŜ ŘŜƳƛǊŜ ŘŜ ȊŀƳŀƴ ȊŀƳŀƴ ζpikη ŀŘƤ ǾŜǊƛƭƛǊΦ



5ǀƪƳŜ ŘŜƳƛǊ ǘǸǊƭŜǊƛ

DǊƛ ŘǀƪƳŜ ŘŜƳƛǊΥ [ŀƳŜƭ όȅŀǇǊŀƪǎƤύ ƎǊŀŦƛǘ ǇŀǊœŀŎƤƪƭŀǊƤ

н5 ƳƛƪǊƻǎƪƻǇ ƎǀǊǸƴǘǸǎǸ{9a ŀƭǘƤƴŘŀΣ ŘŀƐƭŀƴƳƤǒ ƎǊŀŦƛǘ 
ȅŀǇǊŀƪƭŀǊƤƴƤƴ ƎǀǊǸƴǘǸǎǸ



5ǀƪƳŜ ŘŜƳƛǊ ǘǸǊƭŜǊƛ

Lamel grafit (Gri) YǸǊŜǎŜƭ ƎǊŀŦƛǘ όSfero)

Uzama

Mukavemet

5ŀǊōŜ ǘƻƪƭǳƐǳ

Uzama

Mukavemet

5ŀǊōŜ ǘƻƪƭǳƐǳ



5ǀƪƳŜ ŘŜƳƛǊ ǘǸǊƭŜǊƛ

Lamel grafit (Gri) YǸǊŜǎŜƭ ƎǊŀŦƛǘ όSfero)

Grafit A/V

LǎƤ ƛƭŜǘƪŜƴƭƛƐƛ

Grafit A/V

LǎƤ ƛƭŜǘƪŜƴƭƛƐƛ



5ǀƪƳŜ ŘŜƳƛǊ ǘǸǊƭŜǊƛ

Lamel grafit (Gri) YǸǊŜǎŜƭ ƎǊŀŦƛǘ όSfero)±ŜǊƳƛƪǸƭŜǊgrafit (CGI)



5ǀƪƳŜ ŘŜƳƛǊ ǘǸǊƭŜǊƛ

Lamel grafit (Gri) YǸǊŜǎŜƭ ƎǊŀŦƛǘ όSfero)±ŜǊƳƛƪǸƭŜǊgrafit (CGI)

VLǎƤ ƛƭŜǘƪŜƴƭƛƐƛ
V¢ƛǘǊŜǒƛƳ ǎǀƴǸƳƭŜƴŘƛǊƳŜ
VTǒƭŜƴŜōƛƭƛǊƭƛƪ

V¸ǸƪǎŜƪ ŘŀȅŀƴƤƳ
V¸ǸƪǎŜƪ ǳȊŀƳŀ κ ǘƻƪƭǳƪ
V4ŜƭƛƐŜ ƪƤȅŀǎƭŀ ǳŎǳȊ



5ǀƪƳŜ ŘŜƳƛǊ ǘǸǊƭŜǊƛ

.ŜȅŀȊ ŘǀƪƳŜ ŘŜƳƛǊ DǊƛ ŘǀƪƳŜ ŘŜƳƛǊ



DŜƭŜƴŜƪǎŜƭ ǎƤƴƤŦƭŀƴŘƤǊƳŀ ƴƻǘŀǎȅƻƴƭŀǊƤ



5ǀƪƳŜ ŘŜƳƛǊƭŜǊƛƴ ǎƤƴƤŦƭŀƴŘƤǊƤƭƳŀǎƤ

5ǀƪƳŜ ŘŜƳƛǊƭŜǊ ǎƤƴƤŦƭŀƴŘƤǊƤƭƤǊƪŜƴ ƎǊŀŦƛǘ ǒŜƪƭƛƴŜ Ŝƪ ƻƭŀǊŀƪ ƳŀǘǊƛǎ ȅŀǇƤǎƤ Řŀ ŘƛƪƪŀǘŜ ŀƭƤƴƤǊΦ

Ferrit

Perlit

t9w[T¢

Ferrit

Sementit



5ǀƪƳŜ ŘŜƳƛǊƭŜǊƛƴ ǎƤƴƤŦƭŀƴŘƤǊƤƭƳŀǎƤ

t9w[T¢

Ferrit

Sementit

FerritŀƐƤǊƭƤƪƭƤtŜǊƭƛǘ ŀƐƤǊƭƤƪƭƤ

{ƛȊŎŜ ƘŀƴƎƛǎƛƴƛƴ ƳǳƪŀǾŜƳŜǘƛ ŘŀƘŀ ȅǸƪǎŜƪΚ

5ǀƪƳŜ ŘŜƳƛǊƭŜǊ ǎƤƴƤŦƭŀƴŘƤǊƤƭƤǊƪŜƴ ƎǊŀŦƛǘ ǒŜƪƭƛƴŜ Ŝƪ ƻƭŀǊŀƪ ƳŀǘǊƛǎ ȅŀǇƤǎƤ Řŀ ŘƛƪƪŀǘŜ ŀƭƤƴƤǊΦ



5ǀƪƳŜ ŘŜƳƛǊƭŜǊƛƴ ǎƤƴƤŦƭŀƴŘƤǊƤƭƳŀǎƤ

t9w[T¢

Ferrit

Sementit
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Perlit [%]

SferoŘǀƪƳŜ ŘŜƳƛǊ

4ŜƪƳŜ

Akma

Uzama

5ǀƪƳŜ ŘŜƳƛǊƭŜǊ ǎƤƴƤŦƭŀƴŘƤǊƤƭƤǊƪŜƴ ƎǊŀŦƛǘ ǒŜƪƭƛƴŜ Ŝƪ ƻƭŀǊŀƪ ƳŀǘǊƛǎ ȅŀǇƤǎƤ Řŀ ŘƛƪƪŀǘŜ ŀƭƤƴƤǊΦ



5ǀƪƳŜ ŘŜƳƛǊƭŜǊƛƴ ǎƤƴƤŦƭŀƴŘƤǊƤƭƳŀǎƤ

SferoŘǀƪƳŜ ŘŜƳƛǊƭŜǊŘŜ ǇŜǊƭƛǘ ƳƛƪǘŀǊƤ ŀǊǘǘƤƪœŀ Řŀȅŀƴœ ŀǊǘŀǊ ŀƳŀ ǎǸƴŜƪƭƛƪόǳȊŀƳŀύ ŀȊŀƭƤǊΦ

EN-GJS-400-15 EN-GJS-500-7 EN-GJS-600-3 EN-GJS-700-2

4ŜƪƳŜ ώMPa]

Akma [MPa]

Uzama [%]

Sertlik [HB]

400

250

15

150-200

500

320

7

180-240

600

370

3

210-300

700

420

2

230-320



5ǀƪƳŜ ŘŜƳƛǊƭŜǊƛƴ ǎƤƴƤŦƭŀƴŘƤǊƤƭƳŀǎƤ

VEN-1563 {ǘŀƴŘŀǊǘƤ

VaŜƪŀƴƛƪ ǀȊŜƭƭƛƪƭŜǊ ǾŜ ƳƛƪǊƻȅŀǇƤōŀȊ ŀƭƤƴŀǊŀƪ ǎƤƴƤŦƭŀƴŘƤǊƤƭƤǊΦ

EN-GJS
EN-GJL
EN-GJV

Υ YǸǊŜǎŜƭ ƎǊŀŦƛǘƭƛ ŘǀƪƳŜ ŘŜƳƛǊ όSfero)

Υ [ŀƳŜƭ ƎǊŀŦƛǘƭƛ ŘǀƪƳŜ ŘŜƳƛǊ όDǊƛκǇƛƪύ

: ±ŜǊƳƛƪǸƭŜǊƎǊŀŦƛǘƭƛ ŘǀƪƳŜ ŘŜƳƛǊ ό/DLύ

EN-GJS-400-15

aƛƴƛƳǳƳ œŜƪƳŜ ŘŀȅŀƴƤƳƤ ώMPa]

aƛƴƛƳǳƳ ƪƻǇƳŀ ǳȊŀƳŀǎƤ ώ҈ϐ

s

e

!ƪƳŀ ŘŀȅŀƴƤƳƤ

4ŜƪƳŜ ŘŀȅŀƴƤƳƤ

YƻǇƳŀ ǳȊŀƳŀǎƤ



5ǀƪƳŜ ŘŜƳƛǊƭŜǊƛƴ ǎƤƴƤŦƭŀƴŘƤǊƤƭƳŀǎƤ

VEN-1563 {ǘŀƴŘŀǊǘƤ

VaŜƪŀƴƛƪ ǀȊŜƭƭƛƪƭŜǊ ǾŜ ƳƛƪǊƻȅŀǇƤōŀȊ ŀƭƤƴŀǊŀƪ ǎƤƴƤŦƭŀƴŘƤǊƤƭƤǊΦ

EN-GJS
EN-GJL
EN-GJV

Υ YǸǊŜǎŜƭ ƎǊŀŦƛǘƭƛ ŘǀƪƳŜ ŘŜƳƛǊ όSfero)

Υ [ŀƳŜƭ ƎǊŀŦƛǘƭƛ ŘǀƪƳŜ ŘŜƳƛǊ όDǊƛκǇƛƪύ

: ±ŜǊƳƛƪǸƭŜǊƎǊŀŦƛǘƭƛ ŘǀƪƳŜ ŘŜƳƛǊ ό/DLύ

EN-GJS-400-15

Minimum œŜƪƳŜ ŘŀȅŀƴƤƳƤ [MPa]

Minimum ƪƻǇƳŀ ǳȊŀƳŀǎƤ [%]

s

e

!ƪƳŀ ŘŀȅŀƴƤƳƤ

4ŜƪƳŜ ŘŀȅŀƴƤƳƤ

YƻǇƳŀ ǳȊŀƳŀǎƤ



5ǀƪƳŜ ŘŜƳƛǊƭŜǊƛƴ ǎƤƴƤŦƭŀƴŘƤǊƤƭƳŀǎƤ

VEN-1563 {ǘŀƴŘŀǊǘƤ

VaŜƪŀƴƛƪ ǀȊŜƭƭƛƪƭŜǊ ǾŜ ƳƛƪǊƻȅŀǇƤōŀȊ ŀƭƤƴŀǊŀƪ ǎƤƴƤŦƭŀƴŘƤǊƤƭƤǊΦ

EN-GJL EN-GJV EN-GJS
Lamel grafitli

όƎǊƛύ ŘǀƪƳŜ ŘŜƳƛǊ όǇƛƪύ
±ŜǊƳƛƪǸƭŜǊgrafitli
ŘǀƪƳŜ ŘŜƳƛǊ ό/DLύ

YǸǊŜǎŜƭ ƎǊŀŦƛǘƭƛ
ŘǀƪƳŜ ŘŜƳƛǊ όSfero)



5ǀƪƳŜ ŘŜƳƛǊƭŜǊƛƴ ǎƤƴƤŦƭŀƴŘƤǊƤƭƳŀǎƤ

VEN-мрсо ǳȅŀǊƤƴŎŀ sferoŘǀƪƳŜ ŘŜƳƛǊ ǎƤƴƤŦƭŀǊƤ

MalzemeDǀǎǘŜǊƛƳƛ4ŜƪƳŜ(MPa) Akma(MPa) Uzama(%)

EN-GJS-350-22 350 220 22

EN-GJS-400-18 400 250 18

EN-GJS-400-15 400 250 15

EN-GJS-450-10 450 310 10

EN-GJS-500-7 500 320 7

EN-GJS-600-3 600 370 3

EN-GJS-700-2 700 420 2

EN-GJS-800-2 800 480 2

EN-GJS-900-2 900 600 2

ϝ ±ŜǊƛƭŜƴ ŘŜƐŜǊƭŜǊ ǘ ғ олƳƳ ƛœƛƴ ƎŜœŜǊƭƛŘƛǊΦ



5ǀƪƳŜ ŘŜƳƛǊƭŜǊƛƴ ǎƤƴƤŦƭŀƴŘƤǊƤƭƳŀǎƤ

VEN-мрсм ǳȅŀǊƤƴŎŀ ƎǊƛ όǇƛƪύ ŘǀƪƳŜ ŘŜƳƛǊ ǎƤƴƤŦƭŀǊƤ

MalzemeDǀǎǘŜǊƛƳƛ4ŜƪƳŜ(MPa) Akma(MPa) Uzama(%)

EN-GJL-150 150-250 98-165 0,3-0,8

EN-GJL-200 200-300 130-195 0,3-0,8

EN-GJL-250 250-350 165-228 0,3-0,8

EN-GJL-300 300-400 195-260 0,3-0,8

EN-GJL-350 350-450 228-285 0,3-0,8

ϝ !ȅǊƤ ŘǀƪǸƭŜƴ ǘŜǎǘ ƴǳƳǳƴŜƭŜǊƛƴŘŜ ŜƭŘŜ ŜŘƛƭƳŜǎƛ ƎŜǊŜƪŜƴ ƳƛƴƛƳǳƳ ŘŜƐŜǊƭŜǊΦ



5ǀƪƳŜ ŘŜƳƛǊƭŜǊƛƴ ǎƤƴƤŦƭŀƴŘƤǊƤƭƳŀǎƤ

V ISO-мсммн ¦ȅŀǊƤƴŎŀ ±ŜǊƳƛƪǸƭŜǊDǊŀŦƛǘƭƛ 5ǀƪƳŜ 5ŜƳƛǊ {ƤƴƤŦƭŀǊƤ

MalzemeDǀǎǘŜǊƛƳƛ4ŜƪƳŜ(MPa) Akma(MPa) Uzama(%)

EN-GJV-300 300-375 210-260 2,0-5,0

EN-GJV-350 350-425 245-295 1,5-4,0

EN-GJV-400 400-475 280-330 3,5

EN-GJV-450 450-525 315-365 1,0-2,5

EN-GJV-500 500-575 350-400 0,5-2,0

ϝмр ƳƳ ƪŜǎƛǘ ƪŀƭƤƴƭƤƐƤ ǾŜ лΣтр ǇŀǊœŀ ƳƻŘǸƭǸ ƛœƛƴ ƎŜœŜǊƭƛ ŘŜƐŜǊƭŜǊΦ



5ǀƪƳŜ ŘŜƳƛǊƭŜǊƛƴ ǎƤƴƤŦƭŀƴŘƤǊƤƭƳŀǎƤ

VSferoǾŜ ƎǊƛ ŘǀƪƳŜ ŘŜƳƛǊƭŜǊƛƴ ǀȊŜƭƭƛƪƭŜǊƛƴƛƴ ƪƤȅŀǎƭŀƳŀǎƤ

4ŜƪƳŜ 5ŀȅŀƴƤƳƤ

0 MPa-

500 MPa-

1000 MPa-

Gri

Sfero

!ƪƳŀ 5ŀȅŀƴƤƳƤ

Gri

Sfero

Uzama

%0 -

%12 -

%24 -

Gri

Sfero

CGI

CGI
CGI



5ǀƪƳŜ ŘŜƳƛǊƭŜǊƛƴ ǎƤƴƤŦƭŀƴŘƤǊƤƭƳŀǎƤ

V¸ǸƪǎŜƪ ǎƛƭƛǎȅǳƳƭǳΣ ƛƪƛƴŎƛ ƴŜǎƛ ŘǀƪƳŜ ŘŜƳƛǊƭŜǊΦ

TƪƛƴŎƛ ƴŜǎƛƭ ǎŦŜǊƻ

ŘǀƪƳŜ ŘŜƳƛǊƭŜǊ

VEN-GJS-450-18

VEN-GJS-500-14

VEN-GJS-600-10



5ǀƪƳŜ ŘŜƳƛǊƭŜǊƛƴ ǎƤƴƤŦƭŀƴŘƤǊƤƭƳŀǎƤ

V¸ǸƪǎŜƪ ǎƛƭƛǎȅǳƳƭǳΣ ƛƪƛƴŎƛ ƴŜǎƛƭ ŘǀƪƳŜ ŘŜƳƛǊƭŜǊΦ

Ferrit

Perlit

t9w[T¢

Ferrit
Sementit

Birinci nesil sferoŘǀƪƳŜ ŘŜƳƛǊƭŜǊŘŜ ǎŜǊǘƭŜǒǘƛǊƳŜΥFerritĄPerlit



5ǀƪƳŜ ŘŜƳƛǊƭŜǊƛƴ ǎƤƴƤŦƭŀƴŘƤǊƤƭƳŀǎƤ

V¸ǸƪǎŜƪ ǎƛƭƛǎȅǳƳƭǳΣ ƛƪƛƴŎƛ ƴŜǎƛƭ ŘǀƪƳŜ ŘŜƳƛǊƭŜǊΦ

Fe
Si C

TƪƛƴŎƛ ƴŜǎƛƭ sferoŘǀƪƳŜ ŘŜƳƛǊƭŜǊŘŜ ǎŜǊǘƭŜǒǘƛǊƳŜΥYŀǘƤ œǀȊŜƭǘƛ ǎŜǊǘƭŜǒƳŜǎƛ



5ǀƪƳŜ ŘŜƳƛǊƭŜǊƛƴ ǎƤƴƤŦƭŀƴŘƤǊƤƭƳŀǎƤ

V¸ǸƪǎŜƪ ǎƛƭƛǎȅǳƳƭǳΣ ƛƪƛƴŎƛ ƴŜǎƛ ŘǀƪƳŜ ŘŜƳƛǊƭŜǊΦ

Malzeme YŜǎƛǘ ƪŀƭƤƴƭƤƐƤ 
(mm)

Akma 
ŘŀȅŀƴƤƳƤ

(MPa)

4ŜƪƳŜ 
ŘŀȅŀƴƤƳƤ

(MPa)

Uzama
(%)

450-18

t Җ ол 350 450 18

ол ғ ǘ Җ сл340 430 14

сл ғ ǘ Җ нлл«ǊŜǘƛŎƛ ǾŜ ƳǸǒǘŜǊƛ ŀǊŀǎƤƴŘŀ ŀƴƭŀǒƳŀȅƭŀ ōŜƭƛǊƭŜƴƛǊ.

500-14

t Җ ол 400 500 14

ол ғ ǘ Җ сл390 480 12

сл ғ ǘ Җ нлл«ǊŜǘƛŎƛ ǾŜ ƳǸǒǘŜǊƛ ŀǊŀǎƤƴŘŀ ŀƴƭŀǒƳŀȅƭŀ ōŜƭƛǊƭŜƴƛǊΦ

600-10

t Җ ол 470 600 10

ол ғ ǘ Җ сл450 580 8

сл ғ ǘ Җ нлл«ǊŜǘƛŎƛ ǾŜ ƳǸǒǘŜǊƛ ŀǊŀǎƤƴŘŀ ŀƴƭŀǒƳŀȅƭŀ ōŜƭƛǊƭŜƴƛǊΦ

9b мрсоΥнлмм YǸǊŜǎŜƭ ƎǊŀŦƛǘƭƛ ŘǀƪƳŜ ŘŜƳƛǊƭŜǊ



5ǀƪƳŜ ŘŜƳƛǊƭŜǊƛƴ ǎƤƴƤŦƭŀƴŘƤǊƤƭƳŀǎƤ

V¸ǸƪǎŜƪ ǎƛƭƛǎȅǳƳƭǳΣ ƛƪƛƴŎƛ ƴŜǎƛ ŘǀƪƳŜ ŘŜƳƛǊƭŜǊΦ
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4ŜƪƳŜ 5ŀȅŀƴƤƳƤ ǾŜ {ŜǊǘƭƛƪ!ƪƳŀ 5ŀȅŀƴƤƳƤ ǾŜ {ŜǊǘƭƛƪ



5ǀƪƳŜ ŘŜƳƛǊƭŜǊƛƴ ǎƤƴƤŦƭŀƴŘƤǊƤƭƳŀǎƤ

V¸ǸƪǎŜƪ ǎƛƭƛǎȅǳƳƭǳΣ ƛƪƛƴŎƛ ƴŜǎƛ ŘǀƪƳŜ ŘŜƳƛǊƭŜǊΦ

4ŜƪƳŜ 5ŀȅŀƴƤƳƤ
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Birinci nesil sfero
ŘǀƪƳŜ ŘŜƳƛǊƭŜǊ

mǎǘŜƳǇŜǊƭŜƴƳƛǒ ǎŦŜǊƻ
ŘǀƪƳŜ ŘŜƳƛǊƭŜǊ ό!5Lύ

{{C ŘǀƪƳŜ ŘŜƳƛǊƭŜǊ



5ǀƪƳŜ ŘŜƳƛǊƭŜǊƛƴ ǎƤƴƤŦƭŀƴŘƤǊƤƭƳŀǎƤ

VmǎǘŜƳǇŜǊƭŜƴƳƛǒŘǀƪƳŜ ŘŜƳƛǊƭŜǊΥ LǎƤƭ ƛǒƭŜƳƭŜ ǸǊŜǘƛƭŜƴ ōƛǊ ŘǀƪƳŜ ŘŜƳƛǊ ȅŀǇƤǎƤ

Grafit + Ferrit + Perlit Grafit + mǎŦŜǊǊƛǘ



5ǀƪƳŜ ŘŜƳƛǊƭŜǊƛƴ ǎƤƴƤŦƭŀƴŘƤǊƤƭƳŀǎƤ

VmǎǘŜƳǇŜǊƭŜƴƳƛǒŘǀƪƳŜ ŘŜƳƛǊƭŜǊ ό!5LύΥ LǎƤƭ ƛǒƭŜƳƭŜ ǸǊŜǘƛƭŜƴ ōƛǊ ŘǀƪƳŜ ŘŜƳƛǊ ȅŀǇƤǎƤ

TȊƻǘŜǊƳŀƭ 5ǀƴǸǒǸƳ 5ƛȅŀƎǊŀƳƤ

Si > %2 sferoŘǀƪƳŜ ŘŜƳƛǊ ƛœƛƴ 
ǀǎǘŜƳǇŜǊƭŜƳŜƛǒƭŜƳƛ

mǎǘŜƳǇŜǊƭŜƳŜTǒƭŜƳƛ

1. mǎǘŜƴƛǘƭŜƳŜ(~900̄ C)
2. mǎǘŜƳǇŜǊƭŜƳŜǎƤŎŀƪƭƤƐƤƴŀ ǇŜǊƭƛǘ 
ƻƭǳǒǘǳǊƳŀŘŀƴ ƘƤȊƭƤ ǎƻƐǳǘ όa{ ǸȊŜǊƛύ

3. TǎǘŜƴŜƴ ƳƛƪǊƻȅŀǇƤƻƭǳǒŀƴŀ ƪŀŘŀǊ 
ǀǎǘŜƳǇŜǊƭŜƳŜǎƤŎŀƪƭƤƐƤƴŘŀ ōŜƪƭŜΥ
Å 4ŜƭƛƪΥ Beynit
Å Sfero: mǎŦŜǊǊƛǘ


