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Fig. 1 Process of shark skin replication
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Fig.2 SEM micrograph of microstructure on shark skin
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Fig. 3 Process of hot embossing method
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Fig. 4 Shark skin mold made by PMMA
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Fig.5 Shark skin replica made by PE
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Fig. 6 Process of vacuum casting method e mARMRYGE &K
Fig. 8 Shark skin replica made by liquid silicone rubber
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Fig. 7 Shark skin mold made by unsaturated resin
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Fig. 9 Disfigurements on shark skin mold
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Cross-section contour of shark skin sample
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Fig. 10
used by hot embossing method and vacuum

casting method
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Fig. 11 = Cross-section contour of shark skin mold
made by hot embossing method and vacuum
casting method
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Study of replicated technology of micro-riblets on shark skin

ZHAO Dan-yang”', SUN Peng-xiang', WANG Min-jie', WANG Tao’

( 1.Key Laboratory for Precision & Non-traditional Machining Technology of Ministry of Education,
Dalian University of Technology. Dalian 116024, China;
2. State Key Laboratory of Structural Analysis for Industrial Equipment, Dalian University of Technology,
Dalian 116024, China )

Abstract; It has been proved that micro-riblets on shark skin can help to reduce drag. Therefore, the
replicated technology of micro-riblets on shark skin becomes one issue in drag-reduction field. Shark
skin with micro-placoid scale was taken as the replicated template, and hot embossing method and
vacuum casting method were applied to studying the replicated technology on plexiglass and
unsaturated resin. The replication samples made by different materials and methods were observed
and measured by the stereomicroscope and the stylus profiler. The experimental results show that
compared with the hot embossing, the vacuum casting is a relatively perfect method for micro-riblets
replication, which uses the unsaturated resin as mold material and casts the liquid silicone rubber
under vacuum, micro-riblets on shark skin surface are replicated clearly and perfectly. It is found that
the vacuum casting is an effective replication technology which is suitable to form large-area and highly

accurate micro-riblets.

Key words: shark skin; micro-riblets; micro-replication; vacuum casting; hot embossing



