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Abstract: In response to problems of large data differences and poor repeatability in mechanical performance testing of forage alfalfa
stems, tensile tests were conducted on different parts of stem and constitutive equations were established. Functional relationship
between stem tensile strength and cross-sectional area was established, and numerical simulation and experimental verification were car-
ried out on stretching process of alfalfa stems. Results showed that tensile strength and cross-sectional area of upper and middle parts of
alfalfa stems satisfied a cubic function relationship, while lower part was more similar to a power exponential relationship. Simulation
results of alfalfa stem stretching process were experimentally verified, and results showed that stress-strain curve of feed model stem
stretching was consistent with simulation results. Simulation result of stem tensile strength was 31.76 MPa, with an error of about 4.09%
compared to the experiment. Simulation results had high reliability. Research results could solve complex nonlinear dynamic problems
in manufacturing process of stem cutting machines, provide data and theoretical support for design and manufacturing of key components

of forage harvesters, and also provide new ideas and methods for study of mechanical properties of other crop stems.
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Fig. 1 Experimental materials
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Fig.2 Tension experimental equipment
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Tab. 1  Statistics of experimental results

Ml A
ENE S
T AT
HURE A B 7 22 7
HE HE 535 B o 2 e HoAh

M 63 37
PR 56 44
FH#ZEF 78 22

17 (45.95%) 8 (21.62%)
14 (31.81%) 16 (36.38%)
10 (45.50%) 7 (31.81%)

12 (32.43%)
14 (31.81%)
5 (22.69%)
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Tab. 2 Results of alfalfa stem tensile test
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Tab. 3 Physical property parameters of Alfalfa stalk
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M % B /MPa E, 110.2
E. 59.3
My 0.23
MER /NI Hyz 0.27
M 0.27
G, 44.96
BY ] B i /MPa G, 9.43
G, 9.43
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Fig. 3  Stretch model of forage alfalfa stem after meshing
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Fig. 4 Tensile stress diagram
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Fig. 5 Stretch stress-strain of simulation and experiment
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