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mainly by a tension behaviour of the tested
fruit skin and can be simply described by
membrane-fluid model (Eq. (4)) when in-
stead of force F is taken the difference F-F;,

only. This arrangement is based on the idea
that supporting force of the fruit flesh is
constant for the second part of the com-
pression curve. This idea can help us to
determine modulus of elasticity of fruits
skin through the following equation:

E = (F,—F)/(1555r,1e,*%%). (10)

Some values of E that have been ob-
tained in previous experiments [1], are col-
lected in Table 1. When the values obtained
for the unripe currant fruits are excluded
then the modulus of elasticity of different
berry-like fruits move approximately in

T able 1. Modulus of elasticity of fruit skin (E). The
values obtained by evaluation of the compression cur-
ves - Eq. (10)

Sort and variety of fruit Date  E (MPa)
Currant -JVT 19.06 80+18
25.06 140x14
01.07 90+25
07.07 140+24
- Heineman 19.06  250+62
2506 160+43
01.07 120+36
07.07 120+£35
- Othelo 19.06 12527
25.06 70+18
01.07 40+16
07.07 80+18
- Bohemia 19.06 38095
25.06 60+11
01.07 140%20
07.07  200+39
Aronia - Nero 60+ 9
Lilac elder 50+10
Bilberries 8018
Cranberries 110+£26
Vinegrape - Thurgau-Miller 120+45
- Burgund White 95+17
- Ryzlink Rhine 16077
Rowanberry - Sweet 50+17
- Red 130+26

range 50-150 MPa. These values are in very
good agreement with the values that have
been obtained by direct tension of fruits
skin: secant modulus about 10 MPa for
apples [6] and 30-80 MPa for tomatoes [4].

CONCLUSION

Compression of solid round agricultu-
ral products between two plates can be
simply described by Hertz’s theory for low
quasi-elastic deformations. When deforma-
tion overcomes the critical value o, simple
power shape of deformation curve must be
modified. Critical values of effective stress
in the compressed products decrease with
increasing critical values of relative com-
pression (it is proportional to the square
root of relative compression). For berry-
-like fruits the critical behaviour is con-
nected with a beginning of fruit flesh
flow and/or fruit skin tension. Analysis
of the real compression curves of berry-
like fruits gives the following approxi-
mative values for the elastic moduli of
their skins: 50-150 MPa. These values are
in very good agreement with the values
given by previous direct measurements.
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