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Abstract

Novel continuous electroforming process equipped with a rotating patterned mandrel, soluble/insoluble anode
and multiple stage of rolling wheels was proposed to produce precision nickel mesh, which is known as a
very efficient electromagnetic interference (EMI) shielding material. Continuously electroformed nickel depos-
its showed a tendency to form small-sized particles as the plating solution temperature increased and mandrel
rotation speeded up and the applied current density decreased. Along the honeycomb patterns of mandrel,
nickel was accurately electrodeposited on the surface of rotating mandrel, but quite different visual/structural

characteristics were measured on both sides.
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Fig. 1. Schematic diagram of the continuous Ni mesh
electroforming process.
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Fig. 2. SEM images of Ni films obtained at various
electroforming conditions (x1,000): (a) Rotation
speed = 50 minfturn, temp. = 40°C, applied
current density = 4 A/dm?® (b) Rotation speed =
50 minfturn, temp.=40°C, applied current
density = 8 A/dm?, (c) Rotation speed = 40 min/
turn, temp. = 40°C, applied current density = 4
A/dm?, (d) Rotation speed = 40 min/turn, temp.
= 50°C, applied current density = 4 A/dm>.
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Fig. 3. XRD pattern of Ni film electroformed in the
condition of Fig. 2(d).
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Fig. 4. Surface images of the fabrication of (a) the
rotating cathode drum and (b) the continuously
electroformed Ni mesh (x100). Electroforming
condition: Rotation speed = 25 min/turn, temp.
= 50°C, applied current density = 10 A/dm?
(Inset) SEM images of (b-1) the Ni mesh
surface contacting with rotating cathode drum
and (b-2) the opposite side (x2,000).
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Fig. 5. Thickness measurement points of the continu-
ously electroformed Ni mesh. Electroforming
condition: Rotation speed = 25 min/turn, temp.
= 50°C, applied current density = 10 A/dm?*

Table 1 Thickness variation of the continuously electro-
formed Ni meshes

(unit: um)
Measurement
points| (a~a”) (b~b™) (c~c")
Mesh No.
1 584 +3.1 | 57632 566=x4.1
2 468 £3.0 | 452 +47 | 422+ 5.8
3 484 £39 | 470+42 | 420+ 44

*Measurements were repeated five times at each point for 3
mesh strips.
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