
Accepted Manuscript

Microstructure-dependent mechanical properties of semi-solid copper alloys

Miao Cao, Zhao Wang, Qi Zhang

PII: S0925-8388(17)31175-1

DOI: 10.1016/j.jallcom.2017.03.360

Reference: JALCOM 41398

To appear in: Journal of Alloys and Compounds

Received Date: 29 December 2016

Revised Date: 26 March 2017

Accepted Date: 31 March 2017

Please cite this article as: M. Cao, Z. Wang, Q. Zhang, Microstructure-dependent mechanical
properties of semi-solid copper alloys, Journal of Alloys and Compounds (2017), doi: 10.1016/
j.jallcom.2017.03.360.

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 proof before it is published in its final 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.jallcom.2017.03.360


M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT

Microstructure-dependent Mechanical 

Properties of Semi-solid Copper Alloys 
Miao Cao1, Zhao Wang2, Qi Zhang1∗ 

(1. School of Mechanical Engineering, Xi’an Jiaotong University, Xi’an 710049, 

P.R. China. 

2. Guangxi Key Laboratory for Relativistic Astrophysics, Department of Physics, 

Guangxi University, Nanning 530004, P.R. China.) 

Abstract 

Rotary swaging strain induced melt activation (RSSIMA) method is proposed to 

fabricate semi-solid copper alloys. The micro-grains size evolution of the globular 

particles during isothermal heat treatments is described by the 

Lifshize-Slorovitze-Wagner (LSW) equation and mechanical behaviors of semi-solid 

copper alloys and as-cast copper alloys are analyzed with the power-law Holloman 

work-hardening model. The effects of microstructure alteration on elasto-plastic 

properties of semi-solid tin copper alloys are reported. It has been discovered that the 

stiffness and strength of the alloy samples increase as micro-grain sizes decrease, 

whereas the alloys originated from various isothermal heat treatments. The strength of 

the semi-solid samples with globular micro-grains is also discovered to be higher than 

the strength of as-cast copper with dendrite micro-grains. These enhancements in 

mechanical properties can be understood by fine-grain mechanisms and precipitation 
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