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Characterization of PCL strand fabricated by oscillating nozzle for
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Abstract

In this paper, we characterize the mechanical properties of PCL strand which is made by oscillating
nozzle for tissue engineering scaffold. In order to increase the mechanical properties of the PCL
strand, we designed an oscillating nozzle system for the 3D plotting system. First, we check the effect
of the nozzle speed (3 to 8 mm/sec), frequency (0 or 300 Hz) and the oscillating amplitude (0 or 100
V) on the diameter of the PCL strand. Second, we observe the effect of the frequency (0, 100, 200
and 300 Hz) and the oscillating amplitude (0, 50 and 100 V) on the mechanical property of PCL
strand. The mechanical properties and surface morphology of PCL strand made by oscillating nozzle
are compared with the PCL strand made by normal nozzle using Nano-UTM and SEM.
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Fig. 1 Photograph of 3D plotter with oscillating

nozzle
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Fig. 2. Photograph of the tensile testing machine
with the tensile fixture and the paper jig.
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Fig. 3. Viscosity change of PCL solution having

different concentration with various frequency.
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Fig. 4. SEM photographs of PCL strand surface

having different concentration.
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Fig. 5. Diameter change of prepared PCL strand by

oscillating nozzle system.
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Fig. 6. Elastic modulus of PCL strand with

respect to frequency and amplitude of the

oscillating nozzle.
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Fig. 7. Yield strength of PCL strand with respect
to frequency and amplitude of the oscillating

nozzle.
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