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Abstract: Copper alloy with 0. 11wt% silver was rolled at room temperature and the effect of rolling
deformation amount (30%, 50%, 70%) on its structure and antimicrobial properties was studied. The results
show that the grain size of the silver-containing copper alloy decreased with increasing rolling deformation. With
rolling deformation amount of 70% . the average grain size decreased from 143 pum without rolling to 1.4 pm, and
the deformation twins were reduted to almost vanishing. The nano-silver particles existed in silver-containing copper
alloys and segregated in areas with high defect density such as dislocation wall and dislocation entanglement at grain
boundaries, and after rolling nano-silver particles distributed uniformly. Rolling could improve the antimicrobial
properties of silver-containing copper alloy, and the larger the deformation amount, the better the antimicrobial
properties. The antimicrobial rate of the silver-containing copper alloy after rolling with 70% deformation amount in
contact with Escherichia coli suspension for 6 h exceeded 99.9% , and the antimicrobial effect could last more than
12 h, which was related to the fact that increasing the rolling deformation amount could increase the number of
defects and the density of grain boundaries in the alloy, and promote the dispersion distribution of nano-silver
particles.
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Fig. 1 Schematic of test surface position of specimen
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Fig.2 Microstructures of silver-containing copper alloy before (a) and after rolling with different deformation (b—d)
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Fig.3 TEM morphology at cell bands of unrolled silver-containing copper alloy: (a) at low magnification and (b) at high magnification
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Fig.4 TEM bright field image (a) and dark field image (b) of unrolled silver-containing copper alloy
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Fig.5 Bright field images (a, c¢) and corresponding selected area electron diffraction patterns (b, d) of unrolled silver-containing

copper alloy: (b) substrate and (d) black particles
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Fig.6 Sterilization effect of silver-containing copper alloy (a—d) before (a) and after rolling with different deformation (b—d) and
unrolled pure copper (e) after contact with bacterial suspension for 6 h
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Table 1 Number of bacteria and antibacterial rate of silver-containing copper alloy before and after rolling with different

deformation and unrolled pure copper after contact with bacterial suspension for different times
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