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Abstract

Direct replication of biological surface morphology using micro-electroforming method to form
biomimetic surfaces with relatively vivid morphology is a new process extension from polymer forming to
metal deposition forming of the bio-replicated forming technology. Taking shark skins as the replication
templates, the conducting layer was deposited on the shark scales with the inclined magnetron sputtering
process according to the structural characteristics of shark skins. Then the micro-electroforming process
adopting the pulse-reverse currents was conducted. Finally the shark skin micro-electroforming template
and the biomimetic shark skin were obtained. The preliminary analysis on replication precision indicated
that the micro-electroforming method could be used to replicate the outward morphology of the shark skins
with good precision, which validated the application of the bio-replicated forming technology in the direct
replication of the complex and microscale biological surface morphology.
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Fig. 1 Structure and array model of the

placoid scale of shark skin
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Fig.2 Illustrations of the bio-replication of shark skin by

micro-electroforming
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Fig. 4 Ilustrations of oblique sputtering of shark skin
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Fig.5 Optical micrograph of surface morphology of shark

skin by aluminum sputtering
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Fig.6 Illustrations of shark skin micro-electroforming device
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Fig.7 SEM photograph of the shark skin

micro-electroforming template in nickel( x 400)
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Fig.9 Surface profile imaging of a shark scale and its

groove structure on the shark skin template
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Fig. 10 Surface profile imaging of a shark scale and its

groove structure on the micro-electroforming template
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Tab.1 Deformation of shark scale groove by micro-electroforming
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micro-replication methods

BEAT, g 1 B L B 0 A v < R SRR AR
X e A R Bl L B A AR R AT T 2 T 4 AR 23 A, A
12ffi78 . TRLVE G, i85 6 Jm © A AT B 85
JEG V0 S 98 ) 25 B, X A B F R 1 R 8% A A ST
PEANZ DA, o0t M0 17 52 ) 3 L 2 AR B L B
oA FEL AT AR Y A R T R AR, TR
FLJZ2 TG i S BN 9 A IV T 1) o 4 i, A6 9K 2 3 A
PRI 1Y SR B AR I o M T B T 2 ) O AR e e A
He W BFLAS R 1 TS R A DA A 4 2k B
5 2 100 P RE T 3 3R AN A B2 i A R, X I8 A

P12 £ R e P AR A T e A TR
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of the shark skin micro-electroforming template
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