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Introduction

In Ductile Iron the strength increases with the increase of the pearlite

content, promoted by Mn,Cu,Sn

high silicon s.\“’ ®

By using Si-contents between 3 and 4.3 % and a ferritic structure, the

strength increases by solid-solution hardening of the ferrite
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Basics

Ductile Iron with homogenous ferritic Matrix
The radii of the Si- and Fe- Atoms are different
Stress in the lattice

solid-solution hardening of the ferrite

rg; =117 pm

lce = 124 pm d

body-centered cubic
lattice




o O Basics

AconventlonalnDuctlle iron; control of properties by =—> Ferritei Pearlite T ratio
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The effects of Silicon
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2,4 % Si 4,8 % Si

AMovement of the eutectic point to lower Carbon-contents
Alncrease of the eutectoid temperature n The formation of ferrite is promoted
Alncrease of the eutectoid interval

ADecrease of the austenite area



In 2011 the DIN EN 1563 was modified.

Three high silicon materials were registered:
EN-GJS-450-18
EN-GJS-500-14
EN-GJS-600-10

N N N N

min. Rm
[N/mm?]

min. Rpg, 310 350 320 400 370 470
[N/mm?]

min. A 10 18 7 14 3 10
[%]



0.2 % Yield Strength [MPa] EEEEEEEEG——

Comparison of the properties 1

AConventionalfiDuctile Iron i High silicon Ductile iron
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The Influence of the silicon content
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The tensile strength has the maximum at 4.3 % silicon

Quelle: Pr oj ekt AFN.ROBN ;



0.2 % vyield strength [MPa]

The Influence of the silicon content
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The 0.2 % vyield strength has the maximum later than the tensile strength

Quelle: Pr oj ekt AFN.ROBN ;



The Influence of the silicon content
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With silicon contents higher than 4.3 % the elongation is dramatically reduced

Quelle: Pr oj ekt AFN.ROBN ; 10



The Influence of the silicon content
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With increasing the Si content, the hardness increases continuously
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Quelle: Pr oj ekt AFN.ROBN ;
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The mechanical properties depends on

0 300 400 500 600 700 800
Temperatur [°C]

the temperature.

The difference of the Tensile strength
and Yield Strength between Aewfiand

AonventioneliDutile Iron is minimal at

temperatures above 400 AC

Quelle:

Proj ekt AFSNLRDENA ;
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The influence of pearlitic and carbidic elements
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The tensile strength is not influenced by different alloying or trace elements

Quelle: Proj ekt AFNLROBN ;
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The influence of pearlitic and carbidic elements
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The Yield stress is not influenced by different alloying or trace elements

elle: Proj ekt AFSN:ROBNA ; 14



The influence of pearlitic and carbidic elements

Elementzugabe
X Kkeine
x Mn 0,6%
e Cr0,3%
Mn 1%
* Cr0,6%
V 0,26%

Elongation [%]

Siin %

The elongation is not influenced by different alloying or trace elements

elle: Proj ekt AFSN:ROBNA ;



Structure Y2-sample
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4,03% Si; 3,01 %C; 1,0 % Mn; 0,003 % Cr
Rm: 581 MPa; Rp0,2: 486 MPa; A: 19,8 %

v

0 % Pearlite

Proj ekt AFSNLRDENA ;

4,16% Si; 3,04 %C; 1,0 % Mn; 0,3 % Cr
Rm: 618 MPa; Rp0,2: 481 MPa; A: 18,6 %

v

0,5 % Pearlite




Fibrous Fracture

Fibrous Fracture

B Brittle Fracture
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Quelle: Knothe, Vortrag VDI Konferenz 2016 18



