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Experimental Study on Critical Dropping Height and Bruise Fragility of Apple

KONG Zhen
(Urumgqi Vocational University, Urumqi 830002, China)

ABSTRACT: The work aims to study the relationship between damage rate and critical bruise fragility of apple. The ap-
ple dropping test at multiple heights was designed by the self-made pendulum impact testing machine, the damage cha-
racteristics of apple in the drop impact process were analyzed, and the critical dropping height was obtained. The accele-
ration-curves of apple in the dropping process were obtained from drop test conducted at the place above the critical
dropping height. In combination with the peak acceleration amplitude obtained from the test samples dropped at different
heights, the bruise fragility of test samples was obtained. According to the apple's damage volume at different dropping
heights, the bruise fragility of apple under various damage rates was obtained. The relationship between bruise fragility
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and damage rate obtained from the study provides reference for the improvement of apple's cushion packaging.
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Fig.1 Pendulum impact tester
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Fig.2 Calculation of fruit damage volume
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Tab.1 Data table of damage rate at different heights

e om W p/%
14 24 34 44 54
1 0 0 0 0 0
2 0.013 0 0 0 0
3 0.128 0.211 0.157 0 0
4 0.335 0.34 0.22 0.204 0
5 0.32 0.29 0.35 0.42 0.26
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Fig.3 Normal distribution curve of fruit damage
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Tab.2 Apple damage fragility at different heights

. WA Av/g
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141 224 34 424 54
4 54.90 49.50 53.28 49.00 52.68
5 68.37 72.76 74.00 68.38 64.00
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Fig.4 Damage and fragility curves of apple
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