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Simulation and Mechanical Analysis of shredder Blade Chopper by finite element

methocL(FEM)

Abstract

The basis of the work is a cut-based chopper. ihe instruments used for cutting, crushing and shredding, such as
choppers, on the one hand, account for the hlghestenergy consumption among agricultural implements, and on the other
hand, the process of fabricating and testing these devices is costly. Be Therefore, optimizing their design is one of the
important factors in reducing the costs of huilding, testing and using them in the agricultural sector. In this research, the
stresses on the shear blade of forage choppen by finite element method have been analyzed. After simulating the three-
dimensional model in the Solid warKs software, the constraints and boundary conditions were applied and the piece was
loaded. Then a static analysis was @érformed on the model. The results of static analysis showed that the highest static
stress was obtained based on the Van-Mises criterion in the middle of the blade near the location of theR,, R; and R,
supports equal to 168 MPa\, Thesvalue of the confidence coefficient was obtained near the supports R, ,R, R; andR,, which
was equal to 1.37 for R_Land.forR,, R; and R, was equal to 1.17. This result shows that R5,R,,R,, R, are initially at risk
for failure. Therefore, it,is fecommended to increase the strength of these areas in order to prevent blade failure in the
desired location, erificrease the cross-sectional area by increasing the confidence coefficient.
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Figure 2: A view of the chopper cylindrical blades (A: total, B: single) in the Solid works software.
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Figure 4: View of simulated blade ji ANSY'S software.
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Table 1: Profile ofisteel used in the chopper blade (St 37).

€ E Oy Out P
(Gpa) Mpa) (Mpa) (kg/m3)
0.3 200 198 235 7860
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Figure 5: Modeled in ANSYS software.
ANSYS 15810 5 55 ouud (s oo Joo 10 JSif
Slr o5 sl Slazr (alod j3 S5 5 50 slao I 5 Jlosl Joo slaolSanss Jore sellFsloe 5 59, 2 5500 Ll g 3l oy
).Iéi)d )L7u wl AY 0‘9" ).»SLA} lJ ITMSOO )9.»5‘).: ] ).!a; [ UT » od)‘j 6}.&3\\53}*1 ]S‘J} as s).le- d.v.u » b)‘s 69)’“ U’J)f ).ld) )¢

. O Jsiz) w85

1 o .\“
Ghalo3l 9590 593515 (3 lilo Y Jgu
Table 2: Technical specifi¢ations of ITM 800 Tractor

Type of Cylinders Weight Cutting Grain tank Power
engine width (m) capacity (lit) (hp)
Diesel 4 3190 4.25 126 82
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Figure 8: An overview of how to apply a massive force F,, and R; < R, < R3 $ R, respectively is a blade
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Figure 10: Tension on the basis of Van-MisesCriterion at Ry <R, < R3 S R,
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Figure 12: Tension at the supports: A (R3), B (Ry)
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