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ABSTRACT

A stress analysis was performed to verify the stability of the digging part of a garlic harvester. A finite
element analysis was performed to examine the distribution and concentrated loads on the digging part of the
blade and contact plate. Moreover, the stability and maximum deformation of the digging part were
determined. Under a distributed load, the maximum principal stress, total deformation, and minimum safety
factor ranged from 64-128 MPa, 0.35-0.70 mm, and 2.9-5.7, respectively. The analysis results for the
distribution load indicated that the maximum stress occurred at the center of the blade. In contrast, under the
concentrated load, the maximum principal stress, total deformation, and minimum safety factor ranged from
66247 MPa, 0.35-0.79 mm, 1.48-5.53, respectively. The analysis results for the concentrated load indicated
that stress and deformation were larger toward the edge and center, respectively.

Key Words : Garlic Harvester(Ols <=2l7]), Digging Part(Z %), Distributed Load(2X5FE), Concentrated
Load(& & 35}t5), Factor of Safety( 2 %)
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Fig. 1 Gathering type of garlic harvester
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Table 1 Garlic Harvester Properties

Length Width Height
(mm) (mm) (mm)
Garlic Harvester 1,675 1,275 1,185
Digging Part 1,320 1,163 850
Table 2 Digging Part Properties
Lengh Width Thickness
(mm) (mm) (mm)
Digging blade 1,300 180 10
Side panel 850 1,163 8

(b)
Fig. 2 3D modeling of (a) the digging part model
and (b) the fixed supported model
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Fig. 3 Digging pan mesh
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Fig. 4 Schematic view of (a) the distributed load
and (b) the concentrated load at the center
and bottom side
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Fig. 5 Distributed load setting on the finite element
analysis program

(b)
Fig. 6 Results of analysis for (a) total deformation

and (b) maximum principal stress by the
distributed load of 10,000 N

Table 3 Results of anaysis of the distributed load

Distributed Design Total Factor
Load Stress Deformation of
N) (MPa) (mm) Safety
10,000 64 0.37 5.7
15,000 96 0.58 3.8

20,000 128 0.70 2.9
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Fig. 7 Results of analysis for (a) total deformation
and (b) maximum principal stress by the
concentrated load of 10,000 N at position 3
among the bottom side
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Fig. 8 Results of analysis for (a) total deformation

and (b) maximum principal stress by the
concentrated load of 10,000 N at position
@’ among the center side
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Table 4 Results of analysis of the concentrated load at bottom side

Concentrated
s @ @ ® @ ® ®
| 10,000 77 78 82 85 103 123
Maximum Principal
Stress (MPa) 15,000 115 117 122 128 155 185
20,000 154 157 163 171 207 247
) 10,000 0.39 0.38 0.37 0.36 0.35 0.35
Total I()rflgma“"“ 15,000 0.58 0.57 0.56 0.54 0.53 0.53
20,000 0.78 0.76 0.74 0.72 0.71 0.71
10,000 4.74 4.68 445 4.29 3.54 2.97
Factor of Safety 15,000 3.17 3.12 2.99 2.85 2.35 1.97
20,000 2.37 2.32 2.24 2.13 1.76 1.48
Table 5 Results of analysis of the concentrated load at the center side
Concentrated > > > > > >
P @ @ ® @ ® ®
Maxi Princioal 10,000 66 68 70 73 76 79
aximum rrincipa
Stress (MPa) 15,000 100 101 105 110 114 119
20,000 133 135 140 146 152 158
) 10,000 0.37 0.37 0.37 0.38 0.39 0.39
Total I()rflgma“"“ 15,000 0.56 0.56 0.56 0.57 0.58 0.59
20,000 0.74 0.75 0.76 0.76 0.78 0.79
10,000 5.53 5.37 5.21 5.00 4.80 4.61
Factor of Safety 15,000 3.65 3.61 3.48 332 3.20 3.07
20,000 2.74 2.70 2.61 2.50 2.40 2.31
400 — 400
——————————————— Yield Strengh o = = i = = e = = =i = Yield Strenghl
300 | 300
T 1 - 20000N = 1
o o
P> p=
% 200 5 % 200
g - 15000N 8
& | I & s JOOON
10000N —
100 100 —— - 15000N
i | I 10000N
0 L L S R | ] 0= T T
@ ©) @ ® © Q @ ©) @ ® ®
Position Position
(@) (b)

Fig. 9 The maximum principal stress by position at (a) the bottom side and (b) the center side
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