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Abstract: [ Objective ] Cotton is a type of important textile material , and the machine—harvested seed cot-
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ton faces challenges such as complicated procedures of transportation and storage with a high cost.For this rea-
son, the machine—harvested seed cotton is often compressed with a certain shape, density and size for the conve-
nience of transportation and storage.To reveal the mechanism of compression molding of machine—harvested
seed cotton and obtain the related data, the research on the compression characteristics and compressibility of
machine—harvested seed cotton was conducted. [ Method | Huiyuan 720, as a type of representative machine—
harvested cotton in the Shihezi area of Xinjiang was selected as the research objects.. Through uniaxial closed
compression experiment with different initial conditions, the effects of various factors on the compression force
and bulk modulus of machine—harvested seed cotton during the compression were analysed.[ Result |The experi-
mental results showed that the relationship between pressure, bulk modulus and compression density in the
compression process of machine—harvested seed cotton could be expressed by power function (P<0.01, R*>
0.988 ) and exponential function, respectively (P<0.01, R*>0.958).The pressure and bulk modulus gradually in-
creased with the increase of compression density, while the compressibility gradually deteriorated. Under the
condition of the same compression density, the pressure and bulk modulus of machine—harvested seed cotton
were significantly related to various factors (P<0.01).There was a positive correlation with the compression ve-
locity and trash content, and a negative correlation with the moisture content and initial density. When the ma-
chine—harvested seed cotton was compressed with the same compression density 200 kg/m’, the initial density,
moisture content and pressure and bulk modulus showed a linear relationship (P<0.01).When the compression
density was above 200 kg/m’, the linear relationship between pressure, bulk modulus and compression velocity
and trash content was enhanced (P<0.05) , and the initial density and moisture content decreased exponentially
(P<0.01).[ Conclusion ] The mathematical models of pressure , bulk modulus and compression density of ma-
chine—harvested seed cotton during compression were established by regression fitting , the compression speed,
initial density, moisture content and trash content had significant effects on the pressure and bulk modulus of
machine—harvested seed cotton during compression. The research results have theoretical as well as practical
significance for the design of machined cotton harvesting , transportation , storage and processing equipment.
Keywords : machine—harvested seed cotton; compressibility; compression characteristics ; trash content;

moisture content ; experiment
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Fig.1 Machine-harvested seed cotton compression device
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Tab.1 Correlation test results of various factors under the same compression density

TR B/ (kg-m™) JE71/kPa R i /kPa
[K % Factors . )
Compression density Pressure Bulk modulus
JE45 3%/ (mm - min™) 200 0.626" 0.457
Compression speed 300 0.729™ 0.758"
400 0.915™ 0.939"
PG (kg m™) 200 -0.869" -0.857"
Initial density 300 -0.877" -0.850"
400 -0.877" -0.846"
KA % 200 -0.974" -0.954"
Moisture content 300 -0.981" -0.981"
400 -0.978" -0.963"
AR % 200 0.855" 0.839"
Trash content 300 0.936™ 0.940"
400 0.958™ 0.954"
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** significant at 0.01 level , * significant at 0.05 level.
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