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Mechanical Properties of Wheat Straw Cushioning Packaging Material
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ABSTRACT: The aim of this work was to study the mechanical properties of wheat straw cushioning packaging material.
Static compression, creep and relaxation as well as dynamic compression for wheat straw cushioning packaging material
were tested. The nonlinear fitting method of L-M and genetic algorithm were used to recognize the model parameters. The
static performance curves and dynamic performance curves were obtained, and the mechanical model was established for the
wheat straw cushioning packaging material. The mechanical performance curve of wheat straw cushioning packaging
material showed an upward opening and a valley shape, with only one extreme point. Besides, it had obvious non-linear and

viscous characteristics. The dynamic cushioning characteristic curve had an approximate U—shape, and the curve increased
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sharply after the minimum value, showing the compression of the material.
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Fig.1 Wheat straw cushioning packaging material
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Fig.2 Stress—strain curve

AN IR B WSRO ], BT ASRAS B A (R S
Matlab T HAf g i &l & T H & A L-M L,
Matlab T 48t il F L-M yE 481G i 2 0 ] 3, 1) At
I B LA 15 3 3 8 a,=3.596, a:=1.331, a:=0.911
MPa,a.=—0.192 MPa,as=1.196 MPa,

oo
1

v 11/ MPa
O =~ N WA L

0 01 02 03 04 05 06 07 08
PAR

Pl 3 X ALl 10 - P A 2

Fig.3 Fitting of test data with stress—strain curve
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Fig.4 Stress—relaxation curve of shape function and original test data
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Fig.5 Creep curve of shape function and original test data
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Tab.1 The results of dynamic compression test

BN /MPa BRIl Skl SE3wkanl SE4wkaiil SESWabl 1—=SWOFEHIE 2—SCEIME
0.011 46.93 77.93 76.50 74.50 83.77 71.926 78.175
0.012 62.78 72.07 77.49 72.41 87.54 74.458 77.378
0.013 71.15 79.88 73.41 73.20 68.05 73.138 73.635
0.014 64.42 70.92 70.20 77.61 74.75 71.580 73.370
0.016 68.50 72.63 75.03 7735 77.05 74.112 75515
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Fig.6 The maximum acceleration—time curve
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Fig.8 The G.— . curves at different thickness
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