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Microstructure and Nanoindentation Properties of Foreleg’s Tarsal Claw of
the Oriental Mole Cricket ( Gryllotalpa orientalis Burmeister)
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Abstract

The surface and the section geometrical structure features of the foreleg’ s tarsal claw of the
oriental mole cricket ( Gryllotalpa orientalis Burmeister) were examined by scanning electron
microscopy (SEM). It was found that there exists a hollow structure in the tarsal claw and the
material of the section displays samdwich structure. The hollow structure of the foreleg’s tarsal claw
was modeled using the slice method. The hardness and elastic modulus of the foreleg’s tarsal claw of
the oriental mole cricket ( Gryllotalpa orientalis Burmeister) were obtained by nanomechanical test
system. The results show that the hardness and elastic modulus of the tergal cuticle material of the
tarsal claw of the foreleg were higher than its front cuticle material. It was found through comparison
that the hardness of the foreleg’ s tarsal claw of the oriental mole cricket ( Gryllotalpa orientalis
Burmeister) is higher than that of the tibia cuticle material of Copris ochus Motschulsky, Geotrupes
stercorarius Linnaeus and Holotrichia sichotana Brenske, and higher than the hardness of the hoof
wall materials of cattle, sheep and pig as well.
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Fig.1 SEM images of the tarsal claw of the foreleg of the oriental mole cricket ( Gryllotalpa orientalis Burmeister)
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Fig.2 Stereomicroscopy images of the inside of the
tarsal claw of the foreleg of the oriental mole cricket

(Gryllotalpa orientalis Burmeister)
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Fig.3 Stereomicroscopy images of the section of the

foreleg’s tarsal claw of the oriental mole cricket

(Gryllotalpa orientalis Burmeister)
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Tab.1 Ratio of the hollow area with the total area of
the section of the foreleg’s tarsal claw of the oriental

mole cricket ( Gryllotalpa orientalis Burmeister) %

W el TR 1/4 4b 1/2 4k 3/4 b

55 1Bk 15.640.20 25.7+0.14 49.6+0.50
552 Bk 13.2+0.15 28.7+0.21 44.3+0.23
953 Bk 16.8+0.30 19.740.13 46.7+0.45
o5 4 Bk 15.6+0.12 25.3+0.25 45.3+0.12
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Fig.4 3-D schematic diagram of the hollow structure
of the foreleg’s tarsal claw of the oriental mole cricket

(nyllolal pa orientalis Burmeister)
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Fig.5 Force-displacement curve of the foreleg’s tarsal

claw tip cuticle of the oriental mole cricket ( Gryllotalpa

orientalis Burmeister) using nanoindenter
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Tab.2 Reduced modulus and nano-hardness of tarsal

claw cuticle of the foreleg of the oriental mole cricket

( Gryllotalpa orientalis Burmeister) GPa
R A MR E, KA H
JIBEZ M 8.61+1.07 0.46+0.10
JTCRE A 12.88+3.15 1.21+0.51
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