"

ISSN: 2476-6909; Modares Mechanical Engineering. 2020;20(6):1463-1473

= z % Effect of Simultaneous Use of Silica Nanoparticles and Heat
= @ = Treatment on High-Cycle Bending Fatigue Lifetime in Piston
T M U Aluminum Alloy

ARTICLE INFO ABSTRACT

Article Type
Original Research

Authors

Azadi M.*! PhD,
Rezanezhad S.' MSc,
Zolfaghari M.! MSc,
Azadi M.2 PhD

How to cite this article

Azadi M, Rezanezhad S, Zolfaghari
M, Azadi M. Effect of Simultaneous
Use of Silica Nanoparticles and He-

at Treatment on High-Cycle Bendi-
ng Fatigue Lifetime in Piston Alum-
inum Alloy. Modares Mechanical
Engineering.  2020;20(6):1463-
1473.

!Mechanical Engineering Faculty,
Semnan University, Semnan, Iran
*Material & Metallurgical Engineer-
ing Faculty, Semnan University, Sem-
nan, Iran

*Correspondence

Address: Mechanical Engineering
Faculty, Semnan University, Techni-
cal & Engineering Complex, In Front
of Sokan Park, Semnan, Iran. Postal
Code: 3513119111

Phone: +98 (23) 31530000

Fax: +98 (23) 33321005
m_azadi@semnan.ac.ir

Article History

Received: August 10,2019
Accepted: December 7,2019
ePublished: June 20, 2020

Aluminum-silicon alloys have vast applications in-vehicle components, such as the piston.
Usually, such parts are under thermal and mechanical cyclic loadings, and therefore, they should
have enough fatigue strength. For strengthening methods, the heat treatment and the addition
of nanoparticles could be mentioned. In this research, the effect of the simultaneous use from
Si02 nanoparticles and the heat treatment was investigated on the high-cycle fatigue lifetime of
the piston alloy, which is the novelty of this study. The stir-casting method was used for adding
nanoparticles into the aluminum matrix, and the T6 heat treatment was done on samples. The
microstructure was examined by the optical microscopy and also the field-emission scanning
electron microscopy (FESEM), and high-cycle bending fatigue tests were performed, under
fully-reversed loading conditions. Based on FESEM images, no agglomeration of nanoparticles
was observed in the matrix. In addition, it was found that using SiO2 nanoparticles, heat
treatment, and the combination of two approaches, caused to the improvement of the fatigue
lifetime, for 304, 411 and 237%, respectively. According to high-cycle bending fatigue data, the
fatigue strength coefficient of the piston alloy increased by the heat treatment, and the addition
of nanoparticles.

Keywords Piston Aluminum Alloy; Silica Nano-Particles; Heat Treatment; High-Cycle Bending
Fatigue Lifetime
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