
Author’s Accepted Manuscript

Compression properties enhancement of Al-Cu
alloy solidified under a 29T high static magnetic
field

Tianxiang Zheng, Bangfei Zhou, Jiang Wang,
Sansan Shuai, Yunbo Zhong, Weili Ren,
Zhongming Ren, Francois Debray, Eric Beaugnon

PII: S0921-5093(18)30938-9
DOI: https://doi.org/10.1016/j.msea.2018.07.013
Reference: MSA36677

To appear in: Materials Science & Engineering A

Received date: 3 March 2018
Revised date: 3 July 2018
Accepted date: 4 July 2018

Cite this article as: Tianxiang Zheng, Bangfei Zhou, Jiang Wang, Sansan Shuai,
Yunbo Zhong, Weili Ren, Zhongming Ren, Francois Debray and Eric Beaugnon,
Compression properties enhancement of Al-Cu alloy solidified under a 29T high
static magnetic field, Materials Science & Engineering A,
https://doi.org/10.1016/j.msea.2018.07.013

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.

www.elsevier.com/locate/msea

http://www.elsevier.com/locate/msea
https://doi.org/10.1016/j.msea.2018.07.013
https://doi.org/10.1016/j.msea.2018.07.013


 1 / 29 
 

Compression properties enhancement of Al-Cu alloy solidified under a 29 T high 

static magnetic field 

Tianxiang Zheng
a
, Bangfei Zhou

a
, Jiang Wang

a
, Sansan Shuai

a
, Yunbo Zhong

a, *
, Weili Ren

a
, 

Zhongming Ren
a
, Francois Debray

b
, Eric Beaugnon

b
 

a
State Key Laboratory of Advanced Special Steels, Shanghai University, Yanchang Road No. 149, 

Shanghai 200072, China 

b
LNCMI, CNRS/UJF/INSA/UPS, Grenoble 38042, France 

*
Corresponding Author. Tel: +86 21 56336048; E-mail address: yunboz@staff.shu.edu.cn (Y. 

Zhong). 

Abstract 

Bulk solidification of Al-40wt.%Cu hypereutectic alloy has been investigated using a high static 

magnetic field (HSMF). The results show that, by imposing a 29 T HSMF, the melt convection has 

been completely suppressed in the mushy zone and the whole scale. The primary Al2Cu faceted 

phase changed to non-faceted phase because of the growth enhancement of Al2Cu precipitates. 

Al-Al2Cu eutectic was destabilized as a coexisting of lamellar and rod-like α-Al phase under 0 T 

whereas it was stabilized as a lamellae under the 29 T HSMF. The dimension of primary Al2Cu 

precipitates has been refined. The interlamellar spacing of eutectic Al-Al2Cu structure has been 

reduced from 6.3 μm to 2~3 μm. The primary Al2Cu precipitates were almost oriented to its <001> 

crystal direction which was parallel to the direction of the vertical HSMF. The morphologies of 

shrinkages displays as approximately regular spheres. Compressive strength of Al-40wt.%Cu alloy 

has been enhanced from 248 Mpa to 431 Mpa and the maximum stain has been improved from 

3.6 % to 5%. This paper reveals the effect of HSMF on Al2Cu precipitates, provides a new sight 
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