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Structural Analysis of a Tractor Cabin
Considering Structure Production Error
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RURsladl) A cabin of the agricultural tractor is designed to protect the driver from vibration transmitted
due to the irregular ground and overturning of the tractor. The cabin is usually manufactured by welding
frames and plates. Consequently, the welded state of the frame and plate affects the stiffness of the cabin
structure. In this paper, the static and dynamic stiffness characteristics of the cabin are identified through

finite element analysis and effects of the structure production error are investigated to insure the structural
stiffness of the cabin.
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[Fig. 1] Finite element model of the cabin

<Table 1> Material properties

Mass Density 7850 kg/m®
Young's Modulus 208x10" N/m?
Poisson’s Ratio 0.3
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[Fig. 2] Cabin deflection by a rear load

[Fig. 3] Cabin deflection by a lateral load

<Table 2> Max. deflection of the cabin due to horizontal

loads (mm)
Configurational Parameters rear load lateral load
1 full model 6.8 11.2
2 remove side panel 19.1 1.1
3 remove roof panel 74 16.4
4 remove rear panel 7.0 188
5 remove floor panel 6.8 10.7
6 remove front panel 6.8 11.0
7 frame only 206 29.0
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(b) 2@ mode shape
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<Table 3> Natural frequencies of the cabin
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(d) 4™ mode shape
[Fig. 4] Modes of the cabin
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<Table 4> Variations of the 2™ natural frequency

Configurational Parameters Frequency Variation
(H2) (%)

1 full model 257 -

2 removal of side panel 252 -19

3 removal of roof panel 275 70

4 removal of rear panel 19.2 -253

5 removal of floor panel 257 0

6 removal of front panel 239 =70

7 frame only 18.8 -26.8

(a) mode shape when the side panel is removed

(b) mode shape when the roof panel is removed

(c) mode shape when the rear panel is removed



(f) mode shape of frame only

[Fig. 5] 2" modes due to structural variation
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