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Abstract: In order to improve the design and manufacture of walnut
processing machinery, mechanical properties for compression of
whole solid, hollow walnut were analyzed to learn shell breaking
process in different loading direction, and reduce mechanical damage
of walnut seed in breaking shell process. Hollow walnut which H;O
contents (4%, 6%, 8% and 10%) were compression tested by mi-
crocomputer controlled mechanical through different loading rate

(100, 200, 300 and 400 mm/min). Meanwhile, the force-deforma-
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tion curves were analyzed and the rupture force, rupture energy,
rupture power, and elastic modulus were performed to the basic
characteristic quantity in significance. The results showed that: the
fracture of walnut shell was ductile-brittle fracture, fracture mechan-
ics parameters of hollow walnut shell in which a linear range relation-
ship hold between compression force and deformation could better re-
flect compression characteristic changes. Fracture mechanics parame-
ters of hollow walnut shell show some of regularity following the
contents of H,O and loading rate. The contents of H>O and loading
rate has obvious effects on rupture force, rupture energy, elastic
modulus of hollow walnut shell. In linear range, rupture power of
hollow walnut shell has the tendency of increase, but not significant.
Keywords: walnut shell; compress; mechanical properties; moisture
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Figure 1 Variation curves of compressive force
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Figure 2 Walnut physical solid and hollow
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Table 1 Test parameters index
K- HKE % i #HE / (mm + min™!)
1 4 100
2 6 200
3 8 300
4 10 400
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Figure 3 Pressure curve of solid walnut shell-breaking

from different loading directions
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Figure 4 Pressure curve of hollow walnut shell-breaking

from different loading directions
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Figure 5

Walnut shell critical fracturing pressure under dif-

ferent moisture content and loading rates
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Figure 6 Walnut shell rupture energy under different mois-
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ture content and loading rates
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Figure 7
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Walnut shell rupture power under different mois-

ture content and loading rates
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Figure 8 Walnut shell

elastic modulus of theoretical value
for linear interral under different moisture content

and loading rates

R2 EREMFEENEZEZZREERBNESHIWMHINER

Modeling of the effects of moisture contentandloading rates on hollow walnut

shell mechanical parameters for linear interral
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