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Experimental research on the mechanical physical parameters

of bottom stalk of the Arundo donax L. in harvesting period
Liao Yitao. Liao Qingxiﬁ, Tian Boping, Shu Caixia, Wang Jing, Ma Aili
(College of Engineering and Technology, H uazhong A gricultural University, Wuhan 430070, China)
Abstract: Obtaining parameters of mechanical physical characteristics of the Arundo donax L. stalk such as the
maximum breaking stress, modulus of elasticity, ete. through the experimental study, and offering theoretical
foundation and basic technical parameters for the study of cutting and cutter for the Arundo donax L., play a
significant role in designing high-efficiency cutting device with low energy consumption and realizing the A rundo
donax L. harvesting mechanization. Just like bamboo, timber, etc, the Arundo donax L. is anisotropic,
non-homogenized, non-linear biomaterial, but no quantitative study has been reported on the mechanical physical
characteristics of the A rundo donax L. stalk. Using the computer—controlled electronic universal testing machine
to do stretching test, compressing test and bending test, along veins on the bottom stalk of A rundo donax L., the
stress-strain curves under certain experimental conditions were acquired and analyzed. The tests show that the
average maximum of pulling resistance intensity along veins is 123 M Pa, the modulus of elasticity is 1260 M Pa;
the average maximum of stress resistance intensity along veins is 52 MPa, modulus of elasticity is 595 MPa; the
average maximum of bend resistance intensity along veins is 125 MPa, and modulus of elasticity is 1715 MPa.
And the results indicated that the breaking stress parameters of the Arundo donax L. is similar to the Phylb-
stachys pubescens, but is far greater than the breaking stress parameters of stem stalks such as the maize, wheat,
ete. So the traditional cutters are unsuitable to be adopted in the mechanization harvest of the Arundo donax L. .

Key words: A rundo donax L. stalk; modulu of elasticity: breaking stress; cutting

B IERT

AT 2007 5 3 WIRRKEY N T, B8 R, RS A R SNRRARA ZEE TN R RER
e R OBE PRI, ROCR OGBS EITRFNEE R, RRICEEE, JF [ B B AR IR A TR
X BEREUSIH P AT R AR I "I 3L, IR G 8 1A (A1)




