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ABSTRACT : Objective In order to improve the surface properties of electro-deposited nickel micro-electroforming parts, ultrason-
ic and magnetic fields were introduced into the micro electroforming process. Methods Current intensity, pulse duty cycle, ultra-
sonic power, direction and intensity of magnetic field strength were altered during the electro-deposition of nickel micro-electrofor-
ming parts, and the effects of the above parameters on the performance of the surface morphology and microhardness of the micro-
electroforming parts were analyzed. Results The micro-hardness of the micro-casting part increased significantly along with the in-
crease of the magnetic field intensity, while first increased and then decreased along with the increasing current intensity, pulse du-
ty cycle and ultrasonic power, among which the pulse duty cycle had weaker effect on the micro-hardness as compared to the other
parameters. The optimized parameters were: vertical magnetic field intensity 0.8 T, cathode current density 2 A/dm’, ultrasonic

power 240 W, and pulse duty cycle 20% . Conclusion Electrodeposition environment could be optimized after introducing ultra-
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sound and magnetic fields so as to refine the grain size, improve the electroformed layer morphology and enhance the microhardness

of the microcasting parts.

KEY WORDS: multi-field composite action; electro-deposition process parameters; nickel-crystal micro-electroforming part; sur-

face properties
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Fig. 1 Micro-electroforming experimental system
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Fig. 2 Shape of micro-electroforming part
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Tab.1 Process parameters of electrodeposited nickel micro-part

VERIZ%AF B FL AL B/ (A - dm ™) ik ki 25 /% IR/ W Wi/ T
E 0.5,1,2,3 5,10,20,30 120,240,360 0
M S ATRE A 0.5,1,2,3 5,10,20,30 120,240,360 0.2,0.4,0.6,0.8
SSRGS 0.5,1,2,3 5,10,20,30 120,240,360 0.2,0.4,0.6,0.8
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Fig. 3 Surface morphology of electroforming micro nickel part under the combined effects of different magnetic field and ultrasonic power
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Fig. 4 Effects of various process parameters on the micro-hardness of microcasting parts
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Fig.5 STM tridimensional image of micro-electroforming part
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