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Finite element analysis and cutting method of apple cutting tool
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Abstract: The different cutting methods can directly affect the quality
of fruits and vegetables in cutting fruit and vegetable. The Elastic
Modulus of the Fuji apples were measured by the compression exper-
iment, and the physical model of the pulp was established. In this
study, the finite element model of simulated cutting apple was estab-
lished by Ansys-Workbench, and the maximum elastic strain and the
maximum shear stress were also analyzed under different tool shape,
wedge angle, and material, and the cutting speed. It was determined
that the shape of the tool suitable for apple cutting was rectangular,
the wedge angle is 11°~15"and the material was 45 steel. The faster
the cutting speed could get the greater distortion strain and shearing
stress. The study identified the way to cut apples and provided some
reference for industrial cutting of fruits and vegetables.
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Figure 1

Analysis of force of the cutters in different

shapes
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Figure 2 The relation of stress and compression of

fresh from apple
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Table 1

Elastic strain and Shearing stress of cutters

indifferent shapes

JTIRER  EBR#MEATE/(mm « mm™1)  HEKRE Y] J)/MPa

:5iA 6.79E—4 0.113
BT 6.81E—4 0.144
H 4. 13E—2 0.263
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Figure 3 Elastic strain in differenttool shapes
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Table 2 Elastic strain and Shearing stress in different

wedge-shaped angles

IR/ C) R EMEAIE/(mm « mm™Y)  EHKIY) S/ MPa

7 6.791E—4 0.113
11 6.218E—4 0.081
15 6.743E—4 0.056
19 6.798E—4 0.067
23 5.345E—3 0.087
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Figure 4 Elastic strain and Shearing stress of fresh
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Table 3 Elastic strain and Shearing stress in different

materials

JIEA B R/ mm s mm— D) FKBTY) )1/ MPa

45 4 6.743E—4 0.056
N i 6.941E—4 0.073
RALNH 8.765E—3 0.082
B 2.404E—2 0.165
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Table 4 Elastic strain and Shearing stress in different

cutting speeds

L/ FR M TE BRI 1/
(mm s 1) (mm * mm~ ') MPa
) 9.520E—5 0.051
10 6.743E—4 0.056
15 1.014E—3 0.060
20 1.434E—3 0.068
25 1.705E—3 0.071
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