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Determination of some mechanical properties of walnut shell

Faroogh Sharifian, Allaeddin Rahmani Didar and Mohammadali Haddad Derafshi

Abstract

Iran is ranked third in the world with 170000 tones of walnut production. The most important
process after walnut harvesting is the separation of the kernel from the shell. It seems that the
determination of the mechanical properties of different walnut varieties is the pre-requisite step
for satisfactory design of a cracking machine. For this reason, an experiment was conducted on
walnut fruit common in Urmia region. In this experiment, 108 walnut samples with equal
moisture content were selected. These samples were compression loaded by an Instron test
machine until the shell rupture was initiated. During the experiment, rupture force, specific
deformation, required energy and power for shell rupture, were determined. The acquired data
were analyzed on the basis of completely randomized block design with three factors. The
results of these experiments indicated that, the highest force, energy, and power values, required
for walnut rupture, occurred when the force was applied at the length and width direction of the
fruit and the lowest of these values were required at suture line. Specific deformation of walnut
shell increased with increasing loading velocity, regardless of geometric mean diameter.
However, specific deformation appeared to be the same at all loading positions. This suggests
that, there is no need to control applied force direction in a walnut cracker when fruits are of
similar size, which would greatly simplify the design of the cracking machine. Increasing the
loading velocity increased the required rupture energy, power and specific deformation.
Increased specific deformation is an indication of more flexibility in walnut shell. Flexible shell
may protect the fruit against fracture in the walnut cracking process. Therefore the highest
loading velocity (500 mm min™") suggested for cracking process. Increasing the walnut
dimensions causes higher deformation for rupture. Therefore, the cracking machine should be
designed in a way that it can provide variable deformation, accordingly.

Keywords: Walnut, Mechanical properties, Instron test machine
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