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ABSTRACT
The two-fold purpose of this study is to analyze the manufacturing processes of band guiding mechanism in the Taiwan model
patent M255219 and its improved version. The M255219 is characterized in nose-tip seat with its main function to withstand the
buckle when strapping cylindrical parts. That nose-tip seat will induce the strapping band to depress the lower cutter in the manual
strapping tool, resulting damage of the lower cutter. Therefore, the principle of space separation in TRIZ methods is implemented to
produce the improved version of nose-tip seat. The new structure avoids the shortcoming of the oppression in lower cutter and
makes the nose-tip seat even more elegant. A sand casting is used to mass manufacture the nose-tip seat in M255219. Due to limited
access to foundry, this research uses only SolidWorks to draw the upper and lower mold, the runner with riser plus the combination
of upper and lower mold, and the cave produced by the upper and lower mold. According to these drawings, one can clearly
understand the production know-how of nose-tip seat in sand casting. Similarly, an improved nose-tip seat can be drawn in
SolidWorks. Comparing the two nose-tip seats, in the top and the bottom mold, one can easily discern the simplicity of the
manufacturing process in the improved nose-tip seat. To test the strapping functionality of the improved version of nose-tip seat, an
artifact of CNC milled nose-tip seat is made. In the meantime, the tension force applied to the objects in the band is calculated and
measured in the field test. The ratio of transmitted tension is 72.8% in the strapping band for wrapping the objects in each nose-tip
seat according to the theoretical calculation. With the three experiments performed to each of the nose-tip seat, both from M255219
and improved version, the empirical ratio is 82.73%. The deviation between the two ratios is regarded the same under the type |
error a =0.05. Thus, in the statistical theory, the force ratio of 72.8% is not overthrown by the experimental data.
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