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Determination of Physical and Mechanical Properties of Calotropis stems

in order to design of long warp yarn extracting machine

Nazilla Tarabil*, Hossein Mousazade?, Ali Jafari®, Jalil Taghizadeh Tameh'

1-MSc Student, Department of Biosystems Engineering, University of Tehran
Tarabi99@ut.ac.ir
2-Assistant Professor, Department of Biosystems Engineering, University of Tehran
3-Professor, Department of Biosystems Engineering, University of Tehran

Abstract

Nowadays, natur yarns are very important in manufacturing of composites and other
industrial products in all over the world. Calotropis that grows at tropic regions of Iran
has yarn at its stem that is useful in loom and other industries. Thereforet research is
carried out to determine some physical and mechanical properties of Calotropis stems In
order to design and construction of long warp yarn extracting machine from Calotropis
stems. According to mechanism of mentioned machine, the compression test in radial
direction, the buckling test for stem and cutting and tensile test for bark of ste at three
moisture content levels 4% w.b., 45% w.b. and 70% w.b. were carried out and effects of
variations moisture content, feeding velocity and stem diameter were evaluated. Also
extracting of yarn from stem at different moisture contents and densities were studied.
For Analyzing of results were used Response Surface Methodology by Design Expert
software. The results showed that extracting of yarn at moisture content level 70% w.b
with density 1.02 g/cm * was satisfactory. Increasing of moisture content caused to
increase in the maximum compression force in radial direction. Also bucking force
decreased by increasing of feeding velocity and stem moisture. The maximum cutting
force for bark was 50.30 N and variation of velocity wasn’t have considerable effect.
The Average of tensile strength, Young’s modulus, and tensile energy for bark were
1.91 Mpa, 65.77 Mpa and 12.48 ] respectively.

Keywords: Calotropis stem, Physical and mechanical properties, Long warp yarn,

Cutting test, Bucking test.
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