Author's Accepted Manuscript

MATERIALS
SCIENCE &

On the age hardening behavior of thixo- GINEERING
formed A356-5TiB, in-situ composite oo f\ Structural Mate ties,

' Microstructure ing

S. Deepak Kumar, A. Mandal, M. Chakraborty

www.elsevier.com/locate/msea

PII: S0921-5093(15)00327-5
DOI: http://dx.doi.org/10.1016/j.msea.2015.03.076
Reference: MSA32173

To appear in:  Materials Science & Engineering A

Received date: 17 December 2014
Accepted date: 22 March 2015

Cite this article as: S. Deepak Kumar, A. Mandal, M. Chakraborty, On the age
hardening behavior of thixoformed A356-5TiB, in-situ composite, Materials
Science & Engineering A, http://dx.doi.org/10.1016/j.msea.2015.03.076

This is a PDF file of an unedited manuscript that has been accepted for
publication. As a service to our customers we are providing this early version of
the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting galley proof before it is published in its final citable form.
Please note that during the production process errors may be discovered which
could affect the content, and all legal disclaimers that apply to the journal
pertain.


http://dx.doi.org/10.1016/j.msea.2015.03.076
http://dx.doi.org/10.1016/j.msea.2015.03.076
http://dx.doi.org/10.1016/j.msea.2015.03.076
http://dx.doi.org/10.1016/j.msea.2015.03.076
http://dx.doi.org/10.1016/j.msea.2015.03.076
http://dx.doi.org/10.1016/j.msea.2015.03.076

On the age hardening behavior of thixoformed A356-5TiB; in-situ composite

S. Deepak Kumarl’*, A. Mandalz, M. Chakraborty3
!School of Mechanical Sciences, Indian Institute of Technology Bhubaneswar,
Bhubaneswar - 751013, Odisha, India
2School of Minerals, Metallurgical and Materials Engineering, Indian Institute of
Technology Bhubaneswar, Bhubaneswar - 751007, Odisha, India
*Department of Metallurgical and Materials Engineering, Indian Institute of

Technology Kharagpur, Kharagpur - 721302, West Bengal, India

Abstract

The present article investigates the age hardening behavior of thixoformed A356-5TiB; in-
situ composite prepared by a salt-metal reaction. The non-dendritic feedstock for
thixoforming was prepared by a cooling slope casting technique. The results show that the
thixoformed A356-5TiB, composite attains the peak hardness in only four hours. The
detailed microstructural analysis of thixoformed composite show that enhanced ageing can
be attributed to high dislocation density generated in a-Al matrix due to thermal mismatch
and the thixoforming process itself. Furthermore, it was found that thixoforming not only
increases the tensile strength of thixoformed composite in peak-aged condition but also

increases the ductility by ~ 7.4%.
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