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Effect of attrition on mechanical properties of electroformed nickel

ZHANG Yong, ZHU Zeng-wei, ZHU Di

(College of Mechanical and Electrical Engineering, Nanjing University of Aeronautics and Astronautics,
Nanjing 210016, China)

Abstract: During the abrasive-assisted electroforming process of nickel, the electroformed nickel deposits with different
mechanical properties were prepared by changing the friction strength of the free particles on the surface of the deposits.
The morphology and texture of the deposits were studied, and the microhardness, tensile strength and elongation were
also measured. The results show that the homogeneous microstructure of the deposits is obtained with the horizontal
cathode. The surface smoothness is improved and the nickel crystal grain is refined with the increase of the linear velocity
on the surface of the cathode. The electroformed nickel deposits can be obtained with a wide range of mechanical
properties at different speeds of the rotating cathode. The surface roughness of the electroformed nickel deposits is in the
range from 0.15 pm to 0.03 pm, the hardness is in the range from 185HV to 410HYV, the tensile strength is in the range
from 525 MPa to 1 020 MPa, and the elongation is in the range from 24% to 4%.
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Fig. 1 Schematic diagram of experimental apparatus
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Fig. 3 Photos of electroformed nickel coatings at different cathode velocities: (a) 2.5 mm/s; (b) 5 mm/s; (¢) 10 mm/s; (d) 20 mny/s;

(e) 80 mm/s
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Fig. 4 Effect of cathode velocity on surface roughness of

electroformed nickel coatings
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Fig. 6 Effect of cathode velocity on hardness of electroformed

nickel coatings
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Fig. 7 Effect of cathode velocity on tensile strength of

electroformed nickel coatings
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Fig. 8  Effect of cathode velocity on elongation of

electroformed nickel coatings
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