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Effect of modified ECAP route on microstructure and
mechanical property of Al-Mg,Si in-situ composite
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Abstract: A modified equal channel angular pressing (ECAP) route Bc.yp, combining with the characteristics of routes
Bc and B, was employed to process an as-cast Al-10.9%Mg,Si in-situ composite at 250 ‘C to refine the microstructure
and modify the morphology and distribution of Mg,Si reinforcements. The results show that after 8-pass ECAP
processing the matrix is significantly refined from its original developed dendrites of about 100 pum in the as-cast state to
equiaxed grains of about 1.5 pum, and the eutectic Mg,Si from coarse Chinese script cells to fine discrete polygonal
particles of about 0.85 um which are redistributed more homogeneously than those by the conventional route B¢, where
the refined Mg,Si particles still congregate seriously along the matrix grain boundary. Accordingly, the ultimate tensile
strength and the elongation of the composite processed by route Bc.yp, are enhanced from 166.9 MPa and 0.43% in the
as-cast state to 331.8 MPa and 23.46%, increased by 99% and 5 400%, respectively, and further increased by 12% and
56% when compared to those by route Bc, and thus the comprehensive mechanical properties are enhanced remarkably.
Key words: Al-Mg,Si in-situ composites; equal channel angular pressing/extrusion; grain refinement; particle
redistribution; mechanical property
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Fig.1 XRD pattern of as-cast Al-10%Mg,Si alloy
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B2 A Al-10.9%MgSi 4 4: 1 SEM 4
Fig.2 SEM images of as-cast Al-10.9%Mg,Si alloy

B3 &4004% Beup M Be ECAP H R 5 E X. Y Fl Z [l Mg,Si BURLr 4 1) SEM 14
Fig.3 SEM images of ECAP samples in three orthogonal planes X, Y and Z by routes Bc.yp, ((2)—(c)) and B¢ (d): (a) X plane; (b) ¥

plane; (c) Z plane; (d) X plane
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4 HE AR Beup, MIEET ECAP K5 19 TEM B AHR ) SAD 1
Fig.4 TEM images and corresponding SAD patterns of ECAP alloys by route Bc.ypz ((a), (b)) and route B¢ ((c), (d)): (a), (c)

a(Al)-rich region; (b), (d) Mg,Si-rich region
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Fig.5 Engineering stress—strain curves of as-cast and 8-pass

ECAP Al-10.9%Mg,Si alloys by routes Beyp, and Be,

respectively
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Table 1 Tensile properties of Al-Mg,Si composites at room

temperature
Material Route oy/MPa &%
ECAP Bc.up2 331.8 23.6
Al-10.9% Mg,Si B¢ 297.3 15.15
Die cast
329 8.3
Al/15Mg,Si/8Si

Patw s
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Fig.6 Fractographs of Al-10.9%Mg,Si alloys in as-cast state
(a) and through 8-pass ECAP processing by routes Bc.yp, (b)
and B¢ (¢)
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