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AUSTEMPERING 1300

1200

1100
A 1000
900
800
700
600
500
400
300
200
100

Austenitization step

(Juench

Temperature

[sothermal step

Temperature ("C)

Time

MEMBER OF
INZ T E R L A LNt s
TUDOKSAD

Alternative as-cast ENGINEERED
COOLING

» High temperature shakeout

Air cooling

0 20 40 60 30 100 120 140
Time (min)

@ \tiidoksad
1Y/ akademi



6-8 October / EkKim 2022
TUYAP Fair and Congress Center, Istanbul - Turkey

Tudoksad Akadem| 11 UluslararaS| Dokiim Kongresi / 11" International Foundry Congress by Tudoksad Academy

«MECHANICAL PROPERTIES OPTIMIZATION OF AS-CAST AUSFERRITIC DUCTILE
IRON AS A FUNCTION OF SECTION SIZE AND HOLDING TIME»

PRELIMINARY WORKS

U. de la Torre, D.M. Stefanescu, D. Hartmann, R. Suarez, “As-cast ausferritic ductile iron”, Keith Millis symposium
proceedings, Nashville, American Foundry Society, October 2013, P. 233-243.

S. Méndez, U. de la Torre, R. Sudrez, P. Larrafiaga and D.M. Stefanescu, “Processing thickness window for as-cast
ausferritic castings”, AFS proceedings 2015, Columbus, April 2015, American Foundry Society, 2015, P. 219-226.

S. Méndez, U. de la Torre, R. Gonzalez-Martinez, R. Suarez, “Advanced properties of ausferritic ductile iron obtained
In as-cast conditions”, International Journal of Metalcasting, Vol. 11, 2017, P. 116-122.

5 Nz T E R L AR = tudoksad

akademi



6-8 October / EkKim 2022
TUYAP Fair and Congress Center, Istanbul - Turkey

Tudoksad Akademu 11. Uluslararasi Dokiim Kongresi / 11" International Foundry Congress by Tudoksad Academy
In conjuction with ANKIROS / TURKCAST

«MECHANICAL PROPERTIES OPTIMIZATION OF AS-CAST AUSFERRITIC DUCTILE
IRON AS A FUNCTION OF SECTION SIZE AND HOLDING TIME»

PRELIMINARY WORKS — MAIN RESULTS

Acting on the chemical composition and cooling process, no subsequent heat treatment is needed to obtain an
ausferritic microestructure. It can be obtained in as-cast conditions

A model was developped to define the optimal chemical composition and the two procesing temperatures for
diferente sections (shake out and isothermal transformation)

The material obtained by means of engineered cooling met the requirements of conventional ADI in terms of
fatigue, bending capacity at room and at low temperature and in terms of corrosion behavior in NaCl
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WHAT ASPECTS REMAIN TO BE VERIFIED IN ORDER TO
UNDERSTAND THE TRANSFORMATION MECHANISM
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2 RESULTS AND DISCUSSION EVOLUTION OF THE MICROESTRUCTURE
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2 RESULTS AND DISCUSSION EVOLUTION OF THE MICROESTRUCTURE

THE AUSFERRITE TRANSFORMATION IS NOT A DIFFUSIVE PHENOMENON

The TM or the section size is not significantly affecting the evolution of the transformation.
For a diffusive phenomenon, the higher the section size, the longer the time the reaction needs to be completed, because

the atoms need to through longer distances. In this case, independent of the section size, the transformation rate is
similar. For this reason, it can be considered that the reaction occurs simultaneously on the different parts of the casting,

THE AUSFERRITE TRANSFORMATION IS A DISPLACIVE PHENOMENON
tudoksad

MEMBER OF
INZ T E R L A LBt visreeiviies ,
e akademi



ﬂ 6-8 October / Ekim 2022
TUYAP Fair and Congress Center, Istanbul - Turkey

Tudoksad Akademi 11. Uluslararasi Dokiim Kongresi / 11" International Foundry Congress by Tudoksad Academy
In conjuction with ANKIROS / TURKCAST

«MECHANICAL PROPERTIES OPTIMIZATION OF AS-CAST AUSFERRITIC DUCTILE IRON AS A FUNCTION OF SECTION SIZE AND HOLDING TIME »
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2 RESULTS AND DISCUSSION EVOLUTION OF THE MECHANICAL PROPERTIES
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2 RESULTS AND DISCUSSION MECHANICAL PROPERTIES vs MICROSTRUCTURE
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2 RESULTS AND DISCUSSION DATA FROM LITERATURE
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r )
A complete ausferritic microstructure was obtained by means of an engineered cooling methodology with no extra energy
addition to the poured casting.

\. J
( N

The microstructure evolution shows that the ausferritic transformation is completed after 60 minutes holding time.
. J

( N\
No influence of the section size is shown regarding the microstructure evolution during the temperature arrest. This is in

good accordance with a displacive nature of the reaction.
\ J

4 . i . i . . . .. )
The mechanical properties requirements of the ADI materials are satisfied after 30 minutes holding time. The mechanical
properties improve till 60 minutes holding time, in terms of a yield strength and elongation.
Afterwards, they remain constant.

J
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