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figure 2 shows a cracked ti film on a pdms substrate
when the film thickness is 250 nm and the applied
strain is 40%. we observed that there are a large
number of primary cracks. as the film thickness

increases, the number of primary cracks decreases.
when the applied strain increases to 60%, a series of

secondary cracks were clearly observed, and the
number of cracks increases continuously with

increasing strain. meanwhile, we also observed that
the cracks were randomly distributed along the film

surface, and the distribution is independent of the film
thickness. the original film with a thickness of 80 nm
is relatively flat without any crack. on the other hand,

the primary cracks are shorter than the secondary
cracks for the same film thickness. this is due to the
fact that the tensile stress induced by the increased

film thickness is relieved by the formation of the
primary cracks. the cracks grow continuously when

the applied strain increases. when the applied strain is
increased to 80%, a large number of cracks cover the
surface of the film. when the applied strain is further
increased to 90%, the film shows a large number of
cracks and is fractured into multiple pieces. these

fractured pieces are not connected to each other. this
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is due to the fact that the tensile stress is not enough
to generate cracks in the thicker films, resulting in the
formation of disordered crack networks. the process is
termed the spontaneous formation of primary cracks.

the width and depth of the primary cracks both
increase with increasing film thickness, whereas the

crack spacing is insensitive to the film thickness.
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among various flexible materials, polymers are easily
processed with a wide range of mechanical properties

for use in flexible and stretchable electronics. in
recent years, a large number of researchers have

devoted to fabricate flexible and transparent pressure
sensors based on polymers such as pe [ 23, 24 ],

pdms [ 25 ], pu [ 26, 27 ], pi [ 28, 29 ], polyvinylidene
fluoride (pvdf) [ 30 ] and poly(3-hexylthiophene)

(p3ht) [ 31, 32 ]. the most widely used materials in
these sensors are polymers with high elasticity and

low young's modulus because they show low
resistance changes in response to external pressure.

there are only few studies about applying the
mechanically robust polymers in the fabrication of

tactile sensors and sensors for wearable devices and
robotics mainly due to their hard and brittle

mechanical properties. for example, yang et al. [ 33 ]
reported a strain-dependent tactile sensor for human

skin based on pdms/pi nanocomposites. the fabricated
sensor exhibited good mechanical properties,

however, the conductivity was not well-defined. in
addition, wang et al. [ 34 ] synthesized a highly

transparent and highly conductive pdms/pi
nanocomposite for pressure sensor with good

mechanical properties, however, its piezoresistive
properties are not suitable for high-resolution

pressure sensing. our study is based on pdms, which
has similar mechanical properties to pe and pi. pdms

can be processed by a standard mems technique such
as deep reactive ion etching (drie) and reactive ion
etching (rie) and thus is cost effective and easy to

fabricate. in this work, a piezoresistive tactile sensor
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based on pdms/cnts nanocomposite was developed.
cnts were synthesized by chemical vapor deposition
(cvd), and then the pdms/cnts nanocomposite was
fabricated by solution mixing method. the sensor

exhibited excellent piezoresistive properties under
various strains. compared with the commercial

products, our sensor has a higher gauge factor (gf),
better force response time and good mechanical

properties, and it also shows good compatibility with
curved surfaces. this work is focused on the

development of a highly sensitive and flexible
piezoresistive tactile sensor, which has great potential
in wearable electronics, robotics and human-machine

interface. 5ec8ef588b
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