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Microstructure and properties of 1060 Al-based multidayered
composite reinforced with Fe-based amorphous alloy

Wang Shaohua Sun Yueying Ye Xi Xie Niansuo Jing Ran
( School of Materials Science and Engineering Shaanxi University of Technology Hanzhong Shaanxi 723001 China)

Abstract: 1060 Al/Fe-based amorphous alloy multidayered composites were prepared by means of accumulative roll bonding and
intermediate annealing. The microstructure fracture morphologies phases and mechanical properties of the Al-based composites were
analyzed by using optical microscope scanning electronic microscope X-ray diffraction and tensile test. The results show that the Fe-based
amorphous alloy undergoes partial crystallization during the intermediate annealing process at 300 °C  and breaks up during the cumulative
deformation rolling process and the degree of breaking up increases with increasing rolling deformation passes. The composite plates softens
evidently in the first 6 passes of cumulative deformation rolling the softening effect is more obvious with the increasing passes. With the
increase of accumulated rolling deformation passes the mechanical properties of Al-based composites have changed obviously. After the
second rolling deformation the yield strength and tensile strength of the composites reach the maximum values of 140 MPa and 156 MPa
respectively and the elongation is 5.53% reaching the best comprehensive properties.
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Fig.1 Schematic of the shape and size of tensile specimens
1060 Fe
2
2(a) ARB 1060 o 92.8%( 7
1060 X 2(d) Al ) Fe 1060
220 @11)
il il
" i
(111) (200
30 40 50 60 70 80 90 10 210 310 410 510 GIO 7IO 8IO 90
@) 20/¢) (b) 26/()
an )
nn | 220 @1 e
[DEPN 1\ i F
% LN ; — s (200)
& |4EX | A A b
2 3wk | A I (220) @11
2ER Y ) 222)
ok | ). i B . . . . N
30 40 50 60 70 80 90 30 40 50 60 70 80 90
© 26/(°) @ 26/(°)
2 X
(a) (1060 )1 (b)300 C () ARB (d) Al

Fig.2 XRD patterns of the tested materials
(a) original (1060 Al alloy) ; (b) iron-based amorphous alloy annealed at 300 °C;

() composite after deformation in different ARB passes; (d) patterns of Al
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Fig.3  Optical microstructure of the laminated Al-based composites reinforced with Fe-based amorphous alloy under different rolling passes
(a) 1 pass; (b) 2 pass; (c) 3 pass; (d) 4 pass; (e) 5 pass; (f) 6 pass; (g) 7 pass
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Fig.4 Tensile stress-strain curve of the composite specimens

under different rolling passes 5(b) 5(¢) .
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Fig.5 Fracture morphologies of the composite specimens under different rolling passes
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(a) 1 pass; (b) 4 pass; (c) 7 pass
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