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ABSTRACT

The main objective of this research was to study the physical properties of nutshell, e.g.,
shell thickness, spherical shape ratio and the maximum compressive force applied to macadamia
nutshell. The experiment was performed on 20-30 mm diameter macadamias in which they had
shape ratio, average shell thickness and humidity at 0.96, 2-5 mm and 2-5% respectively. The result
indicated that the maximum compressive stress was 141-163 MPa and cracking started on the
circumference from top to bottom where the force was applied.

The maximum compressive force calculated by membrane stress in shell theory was higher
than that obtained by universal testing machine. When applied corrective factor of K = 0.17 to the
calculated force, the result showed prediction error within 6% between theory and experiment. Three
empirical models were established from the test data by 1). first order regression 2). multiple
regression and 3). dimensional analysis. Models 1). and 2). offered prediction error of the maximum
compressive force within 4% whereas of model 3) yielded the prediction error within 6%.

Considering the cracking behavior, it found that cracking occurred due to the maximum strain at the

equator of nutshell and the maximum stress at equator was 150 MPa



