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Abstract: In order to obtain mechanical properties and provide neces-
sary theoretical basis in the harvest, transportation, storage and in-
dustrial production of the white radish, mechanical properties
(stress, elastic modulus) of white radish were measured and ana-
lyzed. Loading position, the loading direction, loading speed and
moisture content were considered as affecting factors on the mechani-
cal properties of white radish. Results showed that the compression
capability of central position of white radish was stronger, and the
lower position’s was weaker (elastic modulus were 2. 16, 2. 07 MPa
respectively). White radish was anisotropic. The axial compressive
strength was stronger than in radial direction (the elastic modulus of
axial and radial directions were 2. 19 MPa, 1. 98 MPa respectively).
The elastic modulus were increased with reduction of moisture con-
tent. So the radial force should be avoided during the transport
process of white radish.
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Figure 1 The compressional force-deformation curve

of white radish
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Figure 2 The elastic modulus in different parts of

white radish
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Figure 3 The elastic modulus in different loading

directions of white radish
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Table 1 The stress, elastic modulus in different loading

speeds of white radish

INEGHEEE v/ T o/ BREEELE E/
(mm * min~!) MPa MPa

10 0. 70 1.95

20 0.75 2.26

30 0.57 2.03

40 0. 60 2.20

50 0. 64 2.23
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Table 2 The ANOVA of loading speeds to the

elastic modulus

R E AME ¥Wix FHE PHE

2\ 0.451 4 0.113 0.715 0.590

4N 3.942 25 0.158

HMifF o 4.393 29
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Table 3 The stress, elastic modulus in different

moisture content of white radish
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(107 2%2g+g b MPa MPa
95.12 0.73 2.48
79.63 0.97 2.63
71.25 2. 20 5.19
61.48 2.23 5.78
49.13 3.10 7.14
40. 08 4.06 9.31
31. 20 4.77 10. 37
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Figure 4 The fitting curves of elastic modulus and stress of

white radish with moisture content on wet basis
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Table 4 The regression equation of stress. elastic modulus

in different moisture content of white radish

Eis D [a] J5 J5 A R?
N 77 6=—0.065 5M-+6.589 2 0.9550
MLk E=—0.132 2M+14. 188 0 0.947 1
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