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Low-budget strainmeter and stress in beam apparatus for at-home experimentation during the

pandemic
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ABSTRACT

This research presents the development of a low-cost strainmeter and a stress in beam apparatus for at-home

experimentation used during the COVID-19 pandemic when traditional laboratory access may be limited. The
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experimental setup consists of a cantilevered beam specimen subjected to a load at its free end. The load is applied by
placing standard weights on the free end of the beam. A low-cost strainmeter was designed and developed to be used
with strain gages. Both parts of the experimental setup are designed to be compact, lightweight, and offordable. The
designed strainmeter can easily display strain measurement and can be sent to students for home use. The strainmeter
consists mainly of a Wheatstone bridge circuit, an analog-to-digital converter circuit, and a microcontroller. It can read
strain from strain gages with a resistance of 120 ohms. The entire circuit was housed in a small box that can send signals
to a computer or mobile phone via a USB connection and used both devices as a power source and display unit. The
developed strainmeter was used together with a low-cost cantilevered beam specimen in an experimental setup sent
to students for home use and a larger experimental setup used for onsite instruction. Testing of the setups showed that
the developed strainmeter can be successfully used with strain gages. The measured strains from the experiments were
consistent with the strains calculated from the stress in beam theory. The developed experimental setup is cost-effective
and can be procured in large quantities, allowing instructors to conduct experiments by providing each student with their
own experimental setup or allowing students to borrow the setup to do the experiment at home. In addition, using the
self-developed experimental setup saves budget compared to purchasing commercial apparatus. Instructors can also
design experiment instruction according to their own needs.
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