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Structure Analysis of Riding-Type Tiller Chassis
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Table 1. Weights of components for the riding-type tiller

Part Weight, kg
Engine 40
Governor assembly 83

Chassis 31
Sub-weight 56

Front axle (including tire) 25

Rear axle (including tire) 35

Cover 48
Implement (rotary) 77

Total 395
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Table 2. G.C. ground reaction forces of the riding-type tiller

Position of gravity center

Horizontal distance of gravity center Attitude of gravity center from
from rear axle ground
424.1 mm 487.8 mm
Ground reaction force
Front axle ‘Fro.nt axle Rear Axle Rear Axle
(with implement) (with implement
145 kg 74.8 kg 173 kg 320.2 kg
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Figure 1. Resultant forces applied on chassis

Table 3. Resultant forces applied on chassis

Force Applied angle
Type (N) p?degree)g

Ground reaction force of front axle 733.66 90

Ist Force due to transmission 6615.864 -5.2

2nd Force due to transmission 1440.11 -90

Force due to implement 6922.52 179

Gravity force of engine 392.4 ~-90

Gravity force of sub-weight 549.36 -90

Gravity force of cover 441.45 -90
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Table 4. Mesh type and size, and properties of material

Mesh type solid 92 Tet 10 node
Maximum element size 0.015~0.02m
Modulus of elasticity 200GPa
Shear modulus of elasticity 80GPa
Density 7600kg/m'
Possion’s ratio 0.3
Tensile strength 274.68WPa (28kg/m)
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Figure 2. Longitudinal deformation

of thin—v:all beam
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Figuré 3. Max. principal stress of thin-wall beam by compression
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Figure 4. Vertical deformation of thin-wall beam under bending moment
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Figure 5. Max. principal stress of thin-wall beam under bending moment
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Figure 6. Stress distribution of implement support (top view)



Table 5. Results of structure analysis on implement support

Deformation, m
UX Uy Uz S1
Mean 4.300E-06 6.177E-06 1.219E-06

Max. 1.330E-05 1.625E-05 8.820E-06

Principal stress, Pa

S2 S3
3.275E+06 -2.193E+05 -1.988E+06

3.094E+07 7.546E+06 5.259E+06
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Figure 7. Modified implement support Figure 8. Stress distribution of modified implement

support
Table 6. Result of structure analysis on modified implement support

Deformation, m Principal stress. Pa

UX Uy Uz S1 S2 S3
Mean 2.83E-06 5.41E-06 2.02E-07 2.799E+06 -1.695E+05| -1.642E+06
Max. 1.30E-05 1.76E-05 4.34E-06 3.354E+07 7.765E+06 5.976E+06
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