
Shaker  Verlag
Aachen  2010

Gießerei-Institut: Forschung, Entwicklung, Ergebnisse

Band 63

Daniel dos Santos

Development of an alloyed high yield ductile iron
-HYDI-

WICHTIG: D 82 überprüfen !!!



Bibliographic information published by the Deutsche Nationalbibliothek
The Deutsche Nationalbibliothek lists this publication in the Deutsche
Nationalbibliografie; detailed bibliographic data are available in the Internet at
http://dnb.d-nb.de.

Zugl.: D 82 (Diss. RWTH Aachen University, 2010)

Copyright  Shaker  Verlag  2010
All rights reserved. No part of this publication may be reproduced, stored in a
retrieval system, or transmitted, in any form or by any means, electronic,
mechanical, photocopying, recording or otherwise, without the prior permission
of the publishers.

Printed in Germany.

ISBN 978-3-8322-9303-1
ISSN 1435-6198

Shaker  Verlag  GmbH  •  P.O. BOX 101818  •  D-52018  Aachen
Phone:  0049/2407/9596-0   •   Telefax:  0049/2407/9596-9
Internet: www.shaker.de   •   e-mail: info@shaker.de



ABSTRACT 

The work performed in this research allowed for the successful development of a new 

high yield ductile iron alloy, whose static mechanical properties outperform those of 

any conventional ductile iron and even most heat treated ductile irons. The addition 

of certain alloying elements to the typical production specification of a GJS-700-2 

allowed for a significant relative improvement in all static mechanical properties. The 

tensile strength was successfully enhanced in 15%, the yield strength in 22% and the 

elongation was improved in 5%. This research also showed that if a consistent work 

method is applied, the transferability between laboratory and industrial conditions is 

perfectible doable. The fact that all experiments performed under laboratory 

conditions were found to be transferable to industrial conditions attests to this 

success. 

The up-scaling between laboratory and industrial environment of the new alloy 

proved also to be a success. The new alloy was successfully produced in both 

control Y-shaped castings as well as in a demonstrator cast part. The demonstrator 

cast part was chosen due to its particular geometry, which permitted verifying the 

influence of the new alloy chemical composition on significantly different cast wall 

thicknesses. The influence of nickel on the thinner wall thicknesses was of particular 

interest in this particular investigation. The results of the analysis showed, however, 

that no bainite was present in the structure. Furthermore, the thickest section of the 

part presented enough pearlite to guarantee the desired structure. 

The systematic error associated with measuring static mechanical properties was 

also focused in this work. It was found that not all static mechanical properties can be 

measured with the same degree of accuracy. The analysis of the data acquired 

during the investigations showed that both tensile and yield strength can be 

measured with a relative good accuracy (up to 3%). The elongation measurements, 

however, showed a systematic error of about 12%, which is several times higher than 

the error found for tensile and yield strength. In any case, these errors are expected 

to always be present and should be taken into consideration when comparing static 

mechanical properties between different batches. The influence of nickel, silicon and 

copper proved to have synergetic effects if added in certain amounts. Each of these 

elements, however, influences the mechanical properties of pearlitic ductile iron in 

different ways and through different mechanisms. 
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