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Abstract ; The mechanical properties of Avena sativa stalks are the basis for Avena sativa growth, harvest,
threshing, cleaning process and equipment design, which also contribute to deep processing and
modification of polymer resources. The physical and chemical components and microstructure
characteristics of Avena sativa stalks in different internodes were investigated. The shear and compression
properties of Avena sativa stalks under static loading conditions were analyzed, the results of which
presented that the moisture content significantly affected the shear and compression mechanical parameters
(p <0.05). The dynamic mechanical properties of Avena sativa stalks with different moisture contents
were studied by dynamic mechanical analyzer (DMA). The results presented that the Avena sativa stalks
showed viscoelastic properties. With the increase of moisture content, the elasticity of Avena sativa stalk
was decreased while the viscosity was increased. When the moisture content was 15. 14% , the minimum
strain was 0. 005 2. The creep-recovery and stress relaxation curves obtained by the experiment were
introduced into the Burgers model and the five-element generalized Maxwell model respectively, and the
determination coefficients (R*) were all above 0. 99. As the moisture content was increased, the elastic
modulus (E,) and the equilibrium elastic modulus (E,) were decreased, and the stress relaxation time
(7¢) was increased. The structural analysis and mechanical properties of Avena sativa stalks can provide
experimental basis for the development of Avena sativa stalk collection and processing machinery.
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Fig. 1 SEM images of Avena sativa stalks
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Tab.2 Results shearing properties of Avena sativa stalks

with different moisture contents and stem internodes
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Tab.3 Results of compression properties of Avena sativa

stalks with different moisture contents and stem internodes
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Fig.2 Stress — strain curves of Avena sativa stalks with

different moisture contents
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Fig.3 Creep —recovery curves of Avena sativa stalks with

different moisture contents
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Tab.4 Parameters of Burgers models for Avena sativa stalks with different moisture contents
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Tab.5 Parameters of Maxwell models for Avena sativa stalks with different moisture contents

Sk 3 % E./MPa E,/MPa 7,/min ,/min E,/MPa R
15. 14 (4.451 +2.847)° (1.810 +0.026)° (0.192 +0.021)* (9.713 +0.784)" (3.999 +0.016) " 0. 994
19.77 (3.449 +5.829)" (1.663 +0.058) " (0.218 +0.021)" (10. 146 +0.701) " (1.608 +0.035)° 0. 995
24. 89 (2.528 +9.748)° (1.418 £0.058) "™ (0.241 0. 022) ™ (14.221 £1.710) " (0.515 +0.036)" 0. 994
30. 16 (1.941 £9.383)" (1.278 £0.050)" (0.243 +0.023) ™ (10.039 +0.800)° (0.526 +0.032)" 0. 992
35.23 (1.665 +6.409)* (1.073 £0.127)* (0.255 +0.025)" (8.672 £0.675)° (0.404 +0.070)* 0. 991
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with different moisture contents
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