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Abstract

This research aims to develop a prototype of a whole-stalk sugarcane harvester by applying
reverse engineering in combination with three-dimensional design and analysis using the Finite Element
Method (FEM) to propose structural improvements prior to actual fabrication. Data from the existing
prototype were utilized to create a three-dimensional model and to evaluate structural strength. The
sugarcane topper cutting unit was designed to enable more continuous operation, to reduce the
accumulation of debris within the working area. The structural analysis results indicated that the original
sugarcane topping system had a yield strength of 2.83x10% Pa and a maximum Von Mises stress of
2.67x10° Pa, resulting in a factor of safety (FoS) of 1.06, which is close to the yielding condition of the
material. After structural improvement, the maximum Von Mises stress was reduced to 140.50 MPa, and
the FoS increased to approximately 2.01, demonstrating an improvement in structural safety and an
enhanced capability to withstand fluctuating loading conditions in actual operation. In addition, the
concept of a leaf-clearing mechanism helps reduce clogging caused by the accumulation of sugarcane

leaves, resulting in a more continuous and efficient harvesting process.
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NUIANY 151303 (Parameter) 518821980 (Specification)
Material Name SS400 (Structural Steel)
Analysis Model Type Linear Elastic Isotropic
Modulus of Elasticity 200 GPa (2 x 1011 N/m2)
Material Model
Poisson's Ratio 0.3
Mass Density 7,850 kg/m3
Yield Strength 283 MPa (2.83 x 108 N/m2
Element Type High-order Quadratic Solid Element
Total Elements 88,206
Mesh Generation Total Nodes 177,942
Max/Min Element Size 20 mm / 1.25076 mm
Jacobian Points 16 points
Aspect Ratio (Average) 7.1635
Mesh Quality
Aspect Ratio < 3 (%) 89.20%
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WA1TUITIUAUAN Yield Strength vedan Al N13509fULTINgWULaziiTzeLIlonauiagansIn
AR1UsENN 283 MPa danalian FoS windudy  dandiiudu [20,21]
2.01 YINSLNUVUBY FOS LaRIDamINaNITa b

d' ™ = ° v v S a A v o
M1919N 2 Naﬂ'ﬁL‘UsEJ'ULWSULLUUQW@@Q?QW@@@’ULL‘U'U@QL@@JLLagLLUUW1ﬂ3Uﬂ7§U3UU§Q

Parameter WUULAN BTHTTER
JLUUFNYOnDDY wuudu Tudnvesszuuduges | wuuusuugs Snsdiwludnuuaanid
Tuvualng TUludruvowaulusn wazlidninseu

Josturwludagluazauifiniag

A1 Von Mises Stress g9dn 2.67x108 Pa 140.50
(MPa)
1 Yield Strength 1l 2.83x108 Pa 283 (ufanfieaiu)
AWl (MPa)
Factor of Safety, FoS 1.06 2.01
Margin to Yield ~ 6% ~ 101%
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ITUUAR LATDY
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(Operational stability) pawliosnsiiuiien
4. AUTIUaTATUNANITNAGDY JEUUFngaAludRY Nan153ATIen FEM ludiugye
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NN9NLUUANNALAZNTIATIEE T2 T8UTD
Tludioduud (FEM) iiieldnaldassadidluns
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