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Fig. 1 XRD patterns of Mg,Si/recycled A356-1.5%Fe matrix

composite: (a) Unmodified; (b) 0.5%Mn/0.5%Cr
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Fig. 2 SEM-BSD images of 15%Mg,Si/A356-1.5%Fe recycled Al matrix composites modified by different Mn and Cr contents:
(a) Unmodified; (b) 0Mn/1.0%Cer; (c) 0.3%Mn/0.7%Cr; (d) 0.5%Mn/0.5%Cr; (e) 0.7%Mn/0.3%Cr; (f) 1.0%Mn/0Cr
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by different Mn and Cr contents (a) and magnification of Fe

phase precipitation solidification area (b)
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Table 1 Characteristic parameters of each phase precipitation
of 15%Mg,Si/A356-1.5%Fe recycled Al matrix composites
modified by different Mn and Cr addition

Reaction Modificator N/ C 6u/C 05/C
Unmodified 649.8 6434 6392
Primary 0Mn/1.0%Cr 656.7 6459  640.0
Mg,Si 0.5%Mn/0.5%Cr 660.9 651.8 647.8
1.0%Mn/0Cr 651.1 6443 641.1
Unmodified 629.8 6255 6209
0Mn/1.0%Cr 636.3  632.1 6258

o-Fe phase
0.5%Mn/0.5%Cr 6414 6375 632.6
1.0%Mn/0Cr 6379 6357 6343
Unmodified 618.3  616.5 611.8
0Mn/1.0%Cr 623.2 621.8 6174

n-Fe phase
0.5%Mn/0.5%Cr 628.3 6253  620.1
1.0%Mn/0Cr 6244 6199 616.7
Unmodified 578.3 570.5 570.5

Al+Mg,Si
0Mn/1.0%Cr 587.6  571.6 571.83

binary
) 0.5%Mn/0.5%Cr 5849 5722 5725
eutectics

1.0%Mn/0Cr 580.1  569.7  569.8
Unmodified eutectic 556.7  551.4  554.0
Ternary 0Mn/1.0%Cr 5574 5515 5529
cutectics 0.5%Mn/0.5%Cr 556.4  551.5 5538

1.0%Mn/0Cr 5555 5517 5528

Note: Oy—Primary nucleation temperature; Gy— Minimum
temperature of primary nucleus; 0c—Growth temperature of

primary nucleus

FIEM AlMnFeSi FHE Y c & & mEY . ik
PRI Mn/Cr B4 0.5%/0.5%H5, Mn. Cr J§i 1 L6 &
#e'w Fe MK Fe i1, JEH a-Alis(MnFeCr);Si, A,
AR NTTERE, A 2l s W] B ARy, T
I AR N A BRBURLR T,

MR 1 AT EUER], 4 Mn/Cr 3005 5N
0/1.0%- 0.5%/0.5%- 1.0%/0 I}, a-Fe AL 45 4]
BT L5 ) 636.3 'C. 641.4 “C. 637.9 'C, H
SNV AR AT N Al+Me,Si It I LA AR N
2390k 587.6 ‘C. 584.9 ‘C. 580.1 C, ‘EAIWILEIEK
L2253 48.7 °CL 56.5 °C. 57.8 °C, HIFEZE Mn iR
I IBE N, o-Fe AHIUR AR 45 a5 B A0 1R
BB ZEANWIE R, X8I T o-Fe AHII%ER 45 & 1),
& Fe A 21 78 I W EAT Fe\ Mn JiUF7E4& 44
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Effect of Mn/Cr combining modification on morphologies of Fe-rich
phases in 15%Mg,Si/A356-1.5%Fe recycled Al matrix composites

WU Tao-quan, DU Jun, HUANG Zheng-yang, LI Wen-fang

(School of Materials Science and Engineering, South China University of Technology, Guangzhou 510640, China)

Abstract: Mg,Si/Fe-rich recycled A356 Al matrix composites were prepared by direct melt reaction. The effects of
Mn/Cr combining additions on morphologies of Fe-rich and solidification sequence of each phase in composites were
investigated by SEM and thermal analysis. The results show that the morphologies of Fe-rich phases can be effectively
modified with combining additions of Mn and Cr. The Fe-rich phases in the composites mainly assumed needle-like
shapes without modification. After being modified by 1.0%Cr, Fe-rich phases are modified into bone-like shapes. When
the Mn and Cr contents are both 0.5%, the optimal modification effect is obtained and the morphologies of Fe-rich phases
are mainly globular-like shape. However, the Fe-rich phases are mainly characterized by flower-like shapes when the Mn
content is high (1.0%Mn, mass fraction). The solidification and crystallization sequence of the 15%Mg,Si/recycled
A356-1.5%Fe composites system is as following: primary Mg,Si phase (649.8 C), S-Fe phase (629.8 ‘C), n-Fe phase
(618.3 C), Al+Mg,Si binary eutectic (578.3 C) and Al+Mg,Si+Si ternary eutectic (556.7 “C). The difference of
nucleation temperature between Fe-rich and Al+Mg,Si binary eutectic increases with the increase of Mn content. As a
result, the growth time of Fe-rich phases is prolonged and the size of Fe-rich phase increases under high Mn content.

Key words: Fe-rich phase; Mn/Cr modification; Al matrix composites; solidification process
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