Fabrication of a novel dry adhesive structure with reduced effective
stiffness
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Abstract

In the fabrication of dry adhesive structure, increasing contact-points or contact-area is the primary
goal because the adhesive force grows in proportion to the contact-area. The simplest way to extend
the contact surface is the fabrication by using soft materials. However, the column-array structure
could confront the matting phenomenon which columns are stuck together. Therefore, we need a novel
design to reduce the effective stiffness with adequate stiff materials like a gecko’s setae. In this study,
we propose a novel design for the dry adhesive structure. Moreover, we analyzed whether the adhesive

structure conforms the rough surface sufficiently

through finite element method adopted the

non-bonding interaction as the body force. Also, we fabricated the novel structures via UV lithography
and some techniques. In addition, we examined the adhesive force of the novel structures.
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Figure 1. Nanohair structure fabricated
by Menon et al.[13].

Figure 2. (a) Polyimide nanohair, (b) An

application of dry adhesive structure[14].
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Figure 3. Dry adhesive structure using
MWCNTSs[15].
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Figure 4. Schematics of hierarchical structure at

the epidermis of Gecko's foot(A: a toe of Gecko,
B: Wall or ceiling)
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Figure 5. (@) A numerical model having 7
nanohairs, (b) A numerical model assumed as rigid
body except the asperities of rods (c) A numerical
model with rods and asperities assumed as elastic
body (black:rigid body, white:elastic body)
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Figure 6. The adhesive-force result of Fig. 5(b)
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Figure 7. The adhesive-force result of Fig. 5(c)

23 Mze Helol HAlRxe

ol A Pe ANE wpgow faPAel v
e AR Felo AHRAES AAste] Ag
ek 2% 83 e Fejel 9Bm Slo) the
dlolg 2 G4 SRz ojdol Ny A4
= glolth, oleld Fabe oBuIt £ )
Fud WS 4o FRAAES gevs G4 3
ol FAT sA ALANS A4 w2
o gEAAS AT W o, BuSo]
ofdlo] Felz Az HPHoz FYH ol
S94e Wyo] shsstel AW A nuh
2o A4S 24 2 Aot

Figure 8. A novel dry adhesive structure with
cantilever on which nanohairs are placed (This
structure is repeated on all sides in the fabrication.)

Figure 9. SEM photographs of fabricated novel
structure at each direction depicted in Fig. 8
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