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Microstructure of shearing plane and
new method for refining grains technology in sheets

ZHOU Jun, WANG Zhi-fa, CUI Da-tian, JIANG Guo-sheng

(School of Materials Science and Engineering, Central South University, Changsha 410083, China)

Abstract: The shear plane microstructures of Cu-9Ni-2.3Sn(C72500) alloy after shearing deformation and then annealed
at 550 °C for 2 h were observed by OM and SEM. The results show that some twin crystals and honeycomb structures
appear in the shear plane and many kinds of deformation mechanism exist such as extruding, kinking and so on. When
annealed at 550 C for 2 h, the recrystal gains are observed in the shear plane. Especially the side receives the cut of
guillotine, the size of recrystal grain is very thin, corresponding with the recrystal grains obtained by cold rolling at 80%
deformation rate. Based on this phenomenon, associating with asynchronous rolling and confined strip shearing
technology, a method was proposed to refine the grains in metal sheets by using shearing deformation and annealing
sample at suitable temperature to obtain ultra fine grains. Hopefully this would prompt the development of material
processing area.
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Fig.1 Band structure formed by shearing deformation
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magnification
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Fig.2 Shearing deformational microstructures: (a) Microstructure received cut of guillotine; (b) Microscopic structure of (a); (c)

Deformed twin crystal microstructure; (d) Microscopic structure of (c)
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Fig.3 Original grains and recrystallization grains after shearing deformation: (a) Grains gained by solution treatment; (b) Recrystal

grains far away from cut of guillotine; (c) Recrystal grains in middle area; (d) Recrystal grains received cut of guillotine
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Fig.4 Schematic diagram of operating principle and
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deformation area structure of C2S2 technology: (a) Schematic

diagram of C2S2; (b) Structure of deformation area

Metal plate
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Fig.5 Schematic diagram of deformation processing
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