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Experimental study on mechanical properties of lotus leaves with different maturity
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Abstract: In order to reduce the impact damage to lotus leaves caused by fertilizer particles thrown out at
high speed and falling during lotus field operation by fertilizer spreader, the mechanical properties of lotus leaves
with different maturity were studied in this paper. Taking the lotus leaf of "Erlian No.1" as the object, the tensile
test and puncture full factor test were carried out by using texture analyzer with maturity, position and direction as
factors, and the process of lotus leaf tensile and fertilizer impact was simulated by using ANSYS software. The
results showed that the elastic modulus of lotus leaf was 2.53 MPa—7.45 MPa, the maximum tensile force was
2.65 N ~ 5.02 N, the sampling position had an extremely significant effect on the elastic modulus, the maturity
had a significant effect on the elastic modulus, and the tensile direction had no significant effect on the elastic
modulus; the maximum puncture force on the lotus leaf surface was 0.86 N—1.3 N. The sampling position of lo-
tus leaf had significant effect on puncture resistance, but the maturity had no significant effect on puncture re-
sistance.The maximum and minimum errors between the tensile curve before lotus leaf fracture in ANSY'S tensile
simulation test and the actual tensile curve are 14% and 3%.In the impact simulation test, the damage form of lo-
tus leaf inferred from the simulation results is consistent with that in the actual fertilizer spreading test.The re-
search results can provide reference for lotus leaf processing and lotus field fertilizer spreader design.
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Figure 1 Divided Lotus leaf along radial direction
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Figure 4 Three dimensional model of lotus leaf
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Figure 5 Tensile curve
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Table 3 Puncture test of lotus leaf materials N
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Figure 7 Comparison of simulated and measured tensile curves
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