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Development and Testing of Macadamia

(Macadamia integrifolia Maiden & Betche) Nutshell Cracker

n3eednd tnyn” 2udu HeAla Y
Kiangsak Nukpook" Chuancheun Diawwilia®

ABSTRACT

Macadamia was not only a new plant in Thailand but also lack of physical
properties data. Major problem of the production process is high percentage of broken
kernels from macadamia crackers breakage. This study in this experiment was analyzed
the physical fracture and physical characteristic of macadamia nut cracking under
compressive force which was exerted between two solid plates. Results of this study
were manipulated in the design and construction of manually operated macadamia nut,
cracker. Examination of the macadamia nut was found average moisture content of
3-5%wb, spherical ratio of 0.96, average thickness of nuishell 3.5+1.5 mm, proportion of
kernels per nut 32%. According to the compressive force applied to macadamia nut
showed that the cracking started from the points where compressive force applied and
the shell was broken along circumference of the nut. This cracking behaviour was due to
maximum tension stress exerted at the plane perpendicular to the applied force (2,230 N).
In this study the nut cracker used two slotted steel plates mounted or frame having
linkage mechanism for applying compressive force on macadamia nut. The force of
101.67N was applied on handle bar of the cracker for cracking the nut. Out put of the

cracker was 3.1 kg per hour per man having, 69 % perfect kernels, 31% fractured kernels.

Key words: macadamia, macadamia nutshell cracker
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Dx = axis x (horizonal plane}
Dy = axis y (horizonal plane)

Force

Dz = axis z (vertical plane)

b

First plate

Second plate Third plate

C

Figure 1 a. Nutshell with cartesian
diameters (a), nutshell compressed
between two rigid plates (b) and three

typea of surface rigid plates (c)
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Figure 2 Definition of crack orientation in
a nutshell compressed between two rigid
plates (a), macadamia nutshell cracker

(b), macadamia nutshell cracker of locking

clamp type (c).
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Figure 3. Macadamia nutshell cracker. (a)
testing of macadamia nutshell cracker. (b)
and results of cracked macadamia

nutshell (c)
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Table 1. Results of cracked macadamia nutshell

Perfect Fractured Efficiency of macadamia nut cracker
Sample
kernel kernel
no (kg/h) Nutshell/h
(%) (%)

1 72 28 3.02 362

2 68 32 2.57 308

3 72 28 292 350

4 70 30 2.85 342

5 68 32 2.63 316

6 62 38 3.22 386

7 70 30 2.75 330

8 60 40 2.86 344

9 68 32 3.51 421
10 72 28 3.08 370
11 72 28 429 515
12 68 32 2.83 340
13 64 36 277 332
14 76 24 3.19 382
15 68 32 4.50 540

Average 69+4.2 31+4.2 3.13+0.57 376168
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