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Compression characteristics and damage mechanism of rose orange
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Abstract: Objective: Reduced the damage of rose orange in the
process of packaging and transportation, and provided a
theoretical basis for postharvest storage and spectral quality
testing. Methods: According to the basic geometric data of rose
orange and the maximum compression force and puncture force
obtained from TPA test and puncture test, the finite element
model was constructed to simulate the compression of rose
orange. Results: The diameter of rose orange ranged from
58.2 mm to 78.6 mm, the average weight was 169.746 g, the
average thickness of peel at the equator was 3.1 mm, the
maximum puncture force was 6.26 N, and the average rupture
force was 126.802 N. Conclusion: The pressure resistance of rose
orange equator is relatively weak to avoid extrusion and impact,
and the force that rose orange can bear in the process of picking
and transportation should not exceed 100 N,
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Figure 1 Geometric size and shape of rose orange
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Table 1 Geometric dimensions of rose orange

ZH o RME BRORME CFEIE SRR

i g 130.1  236.6  169.746+24.167
X FiEAEKE mm 62.1 78.6 69.176+3.586
Y HHERKE  mm 58.2 75.8 65.616+3.596
Z FmERKE mm 55.2 77.9 68.270+4.972
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Figure 2 Puncture site diagram
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Figure 3 Compressive force-displacement curve

of rose orange
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Table 2 Statistical table of mean rupture force
AR/ % PHBAII/N O BN/ mm R #idk/mm FRVERE W/ %
20 104.744 12.758 0.5 9.043 0.706 38
30 148.860 19.930 0.4 12.449 0.618 100
2.2 FRIXE xR3 BABEBIMERESN
WM EBPERLRE A MBI EwmE 4 iR % Table 3 Individual deviation analysis of rose orange
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Figure 4 Puncture force-displacement curve

of rose orange
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Figure 5 Longitudinal puncture force distribution

of rose orange
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Figure 6 Compression diagram and grid division diagram
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Figure 7 The finite element analysis diagram of X
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Figure 9 Force-displacement error analysis diagram
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