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Abstract: Interface bonding mechanism of AZ31 magnesium alloys during accumulative roll-bonding
(ARB) was studied by scanning electron microscopy. The results indicate that a good bonding is
achieved during ARB by 50% thickness reduction at 300°C and the subsequent rolling improves the
bonding of interfaces introduced in the previous cycles. The ARB specimens show a typical ductile
fracture with dimples and shear zones even at the bonded interface. When bonding is insufficient, the
fracture surfaces are characterized by micro-cracks. Interface bonding process during ARB consists of
two opposing brittle surface layers being deformed and broken up, underlying metals being exposed
and extruded under the action of normal rolling pressure through widening cracks in the surface layers
and contacting with each other. Bonding quality can be improved by annealing after ARB.
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Fig. 1 SEM morphology of AZ31 sheets surface (a),(c)initial surface; (b),(d)scratch-brushed surface
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Fig. 2 Micrographs of RD-ND section of AZ31 sheet after two (a) and three (b) ARB cycles
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Fig. 3 SEM micrographs of AZ31 after three ARB cycles for the ARB3

interface (a) and the interfaces introduced in ARB1 (b)
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Fig. 4 SEM micrographs of the bonding evolution during ARB

(a)the interface formed after one ARB cycle; (b), (c¢)the interfaces formed after

two ARB cycles; (d) the interfaces formed after three ARB cycles
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Fig.5 Tensile fracture surfaces of AZ31 sheets

after one (a),two (b) and three (¢) ARB cycles
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Fig. 6 Tensile fracture surfaces of ARB-processed AZ31 sheet after three cycles
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Fig. 7 Macrographs of tensile fracture surfaces of AZ31 for initial sheet (a) and the sheet after ARB3 (b)
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Fig. 8 Tensile fracture near interface of AZ31 sheets after three ARB cycles

(al)insufficient bonded area; (a2),(a3)the magnification of
the framed area in fig. (al) ; (b1)matrix near the interface;

(b2),(b3) the magnification of the framed area in fig. (b1)
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Fig. 9 Bonding mechanism for scratch-brushed surface
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Fig. 10 Micro-cracks on the bonding interface
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