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Abstract

This research is aimed to study the deformation under the uniaxial tensile test of
a metal wire with a mobile phone running on the i0S system and recording rate of 60 frames
per second. The recorded images were analyzed for positions, changing with time up to theirs
breaking points, using the Tracker program 6. The relationship of force and deformed length
were then evaluated on the Microsoft Excel Sheets. The results showed that the kits could
be employed as an instruction medium for learning about material deformation. The analyzed
results, at constant the deformation rate of 50 cm/min, showed an increasing of tensile strength
and strain at break depending on the initial wire length of 5-20 cm. The tensile strength
increased from 2.5 GPa to 5.1 GPa while the strain a break increased from 1.15 to 2.56.
At a constant wire length of 5 cm, it was found at the elastic range of the wire didn’t depend
on deformation rate and it was about 20 percent.  These elastic ranges rapidly increased to
35 percent when their initial length increased from 10 to 50 cm, whereas the Young’s modulus
of material decreased from 1.4 GPa to 0.8 GPa. The resulting images and their analyzed data
are suitable for using as learning media on the elastic properties of the materials for middle

and high school levels.
Keywords: i0S Smart Phone, Tracker Program, Metal Wire, Uniaxial Deformation
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Strain at break Tensile Strength Elastic Strain Young's Modulus
Test
(=) (GPa) Range (-) (GPa)
Condition
average s.d. average s.d. average s.d. average s.d.

t10-05 cm 1.0787 0.0242 3.8786 0.7239 0.2121 0.0100 1.4017 0.1465
t20-05 cm 1.0369 0.0408 2.9257 0.1792 0.1968 0.0072 1.2760 0.0911
t30-05 cm 1.0999 0.0873 2.8501 0.0665 0.2097 0.0160 1.0616 0.0251
t50-05 cm 1.1547 0.1166 2.4379 0.1236 0.2354 0.0227 0.7941 0.0715
t50-10 cm 1.8609 0.3277 4.4899 0.0330 0.2354 0.0267 0.8413 0.0022
t50-20 cm 2.5570 0.3376 5.0928 0.9629 0.3536 0.0953 0.7443 0.0021
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