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Abstract : Apple bruise damage from harvesting, handling, transporting and sorting is considered to be the major source of
reduced fruit quality, resulting in loss of profits for the entire fruit industry. The three factors which can physically cause fruit
bruising are vibration, compression load and impact, the latter being the most common source of bruise damage. Therefore,
prediction of the level of damage, stress distribution and deformation of the fruits under external force has become a very
important challenge. In this study, experimental and numerical methods were used to better understand the impact caused
when an apple is dropped from different heights onto a plastic surface and a conveyor belt. Results showed that the extent of
fruit damage is significantly higher for plastic surface, being dependent on the height. In order to support the development of a
biomimetic  electronic  device  for  the  determination  of  fruit  damage,  the  mechanical  properties  of  the  apple  fruit  were
determined using mechanical tests. Preliminary results showed different values for the Young&rsquo;s modulus according to
the zone of the apple tested. Along with the mechanical characterization of the apple fruit, the development of the first two
prototypes is discussed and the integration of the results obtained to construct the final element model of the apple is
presented. This work will help to reduce significantly the bruise damage of fruits or vegetables during the entire processing
which will allow the introduction of exportation destines and consequently an increase in the economic profits in this sector.
Keywords : apple, fruit damage, impact during crop and post-crop, mechanical characterization of the apple, numerical
evaluation of fruit damage, electronic device
Conference Title : ICABB 2016 : International Conference on Agriculture, Biotechnology and Bioengineering
Conference Location : Copenhagen, Denmark
Conference Dates : June 27-28, 2016

World Academy of Science, Engineering and Technology
International Journal of Agricultural and Biosystems Engineering

Vol:10, No:06, 2016

O
pe

n 
Sc

ie
nc

e 
In

de
x,

 A
gr

ic
ul

tu
ra

l a
nd

 B
io

sy
st

em
s 

En
gi

ne
er

in
g 

Vo
l:1

0,
 N

o:
06

, 2
01

6 
pu

bl
ic

at
io

ns
.w

as
et

.o
rg

/a
bs

tr
ac

ts
/5

34
52

.p
df

ISNI:0000000091950263International Scholarly and Scientific Research & Innovation 10(06) 2016 1

https://publications.waset.org/abstracts/53452.pdf

