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Borçelik
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%50 Borusan %50 ArcelorMittalÜretim Kapasitesi
1,5 Mton/yıl

Satış Ofisi

Ana Üretim

Çelik Servis Merkezi

Çelik Servis Merkezi

Satış Ofisi

İSTANBUL

GEMLİK

BURSA

MANİSA

ADANA

Sektörler

Otomotiv

Beyaz Eşya

Radyatör

Yapı

Ürünler

Hot-Dip Galvanized Flat Steel

Cold Rolled Flat Steel

Hot-Rolled (Pickled and Oiled) Flat Steel

Drawing Steel (DX51D+Z, DX52D+Z, DX53D+Z, 

DX54D+Z, DX56D+Z, DX57D+Z)

Dual Phase Steel (DP450, DP500, DP600, DP800)

HSLA (H260LAD, H300LAD, H340LAD, H380LAD, 

H420LAD)

Bake Hardening Steel (HX180BD, HX220BD, 

HX260BD, HX300BD)

Structural Galvanized Steel (S220 GD+Z, S250 

GD+Z, S280 GD+Z,S320 GD+Z, S350 GD+Z, S390 GD+Z, 

S420GD+Z, S450GD+Z, S550GD+Z, S550 GD)

Cold Forming Steel (DC01, DC03, DC04, DC05, DC06, 

DC04-C590)

BAF
Yğın Tav 
Annealing 
Line

ECL, SPM     
Temizleme, Pürüzlülük

CGL3

RCM3 CLG2 

CSL, TLL, 
CSL2 Dilme

CPL
Asitleme

RCM 1-2 
Tersinir Hadde

R&D CENTER

240000 m2

CGL1
Galvaniz

R&D CENTER
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Stress triaxiality

Fracture locus

DIC

FEA

Çalışmanın Amacı

Different failure modes of fracture
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Sonlu Elemanlar Modelleri
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𝑙𝐶𝐻 = 10 𝑚𝑚

𝑢𝐿
displacement

virtual 

extansometer

fixed boundary condition

𝑙𝑃𝑆𝑇 = 18 𝑚𝑚

𝑙𝑆𝐻 = 34 𝑚𝑚

𝑙𝑈𝑇 = 80 𝑚𝑚

Property

t = 1.0 mm P1 QEPH

Element type

0.5 x 0.5 mm 4-node quad 2D QEPH 

Material model

LAW43 Hill

Fracture criteria 

Hosford-Coulomb DSSE

Simulation solver

Altair Radioss

Time integration method

Explicit
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Hosford-Coulomb Sünek Kırılma Modeli
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Malzeme Eğrisi (Flow Curve, Hardening Curve)

𝑓 ҧ𝜀𝑝 = ∝ 𝐴 𝜀0 + ҧ𝜀𝑝
𝑛
+ 1 −∝ 𝑘0 + 𝑄(1 − 𝑒𝑥𝑝 −𝛽 ҧ𝜀𝑝

*CSV Swift-Voce combined hardening law 

Swift Voce 

1 2 3
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Uniform elongation

Pre-necking

Necking (UTS)

Fracture

Flow Curve TüretilmesiStress-Strain Eğrisi

3

3 UTS

*After uniform elongation point, the flow curve of material must be extracted to 

accurately model necking, post-necking and fracture.

*Flow curves can be generated by using hardening laws, bulge test

or tensile test with digital image correlation.
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Test Sistemi
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CH (Central Hole) Numunesi

Kırılma noktası

CH Strain patikası

Sonlu elemanlar analizi (FEA) Dijital görüntü korelasyonu (DIC)
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PST (Plane Strain Tension) Numunesi

Kırılma noktası

PST Strain patikası

Sonlu elemanlar analizi (FEA) Dijital görüntü korelasyonu (DIC)
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SH (Shear) Numunesi

SH Strain patikası

Sonlu elemanlar analizi (FEA) Dijital görüntü korelasyonu (DIC)

Kırılma noktası
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Sonuçlar
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Hasar Eğrisi
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HC Parameters

a 1,7152

b 0,73776

c 0,03411

n 0,1

H3D

H3D
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