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Finite Element Analysis of Tillage Machine ’s Frame Base on ANSYS
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Abstract: Frame of tillage machine is an important structure,whose quality has directly impact on the life of tillage
machine.Using the software of CATIA,the frame’s parametric model of 3D entity is built.The analysis of typical
condition is finished when tillage machine is working.The finite element modle and the analysis of strength and
stiffness is built and carried out by ANSYS  the stress distribution is obtained.The improvement measures to the large
stress structure are proposed.some good results are obtained.This paper provides references to further improvement of

frame and obtains a higher value in engineering applications.
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Fig.1The structure simplified geometric model of frame
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Table 1. The component name and parameter list of frame
(m) ()
No. Name Size Materials No. Name Size Materials
1 HT200 12 t=8 Q235A
Shaft caps Rear the bar
2 . d=70/t=7 Q235A 13 d=22 Q235A
Stubble-axis Bolt
3 . t=10 Q235A 14 t=8 Q235A
Hanging board Hangers
4 . t=10 Q235A 15 Hanging plate of t=20 Q235A
Hanging board
hangers
5 t=12 HT300 16 . d=28 45#
Box Pin
6 . d=27 45# 17 d=21 Q235A
Pin Bolt
7 ) t=14 Q235A 18 ) t=10 Q235A
Traction plates Inclined plate
8 . d=80/t=8 Q235A 19 d=21 Q235A
Rotary axis Bolt
9 . HT300 20 . i t=5 Q235A
Side boxes boss Intersections pipe
10 t=8 Q235A 21 ) t=4 Q235A
Front bumper Strengthening bar
11 ) t=14 Q235A 22
Side board
1. Q235A E=200GPa
SHELL181 o =235Mpa o =375Mpa
[0 ]1=169Mpa
2. 1
BEAM188 x
3. BEAM188
2 \
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LINK10 2 Fig.2 The structure simplified geometric model of frame. Spline shatft
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Fig.3 Finite element model of frame

Fig.4 Schematic diagram constraints and loading on the frame
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Fig. 9. The overall stress distribution of frame
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Fig. 7. The local stress distribution of frame
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Fig. 8. The overall deformation distribution of rack
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