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Effects of Ultrasonic Wave Frequency and Time on

Handsaw Blade Cleaning Efficiency
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Abstract

The present research was conducted using an ultrasonic cleaning system which
was designed and constructed in 2015 to investigate the influence of frequency and
time on the efficiency of handsaw blade cleaning. The main system consisted of a
stainless steel tank equipped with 4 sets of transducers generating precise frequencies
which were situated in a row at the bottom of the tank. The system was operated and
controlled electronically with a transformer installed beside the tank. Two identical
tanks with transducers operating at 28 and 40 kHz were constructed. Eight factorial
treatments consisting of the 2 frequencies and 4 cleaning times (15, 30, 45 and 60

seconds) were assigned in a completely randomized design with 3 replications. Tap

water at room temperature (x30°C) was utilized as the cleaning medium. Conventional
cleaning was carried out concurrently 3 times as a comparison. Before and after cleaning,
the saw blade cleanliness was evaluated by visual inspection and microscopy. The
quantity of contaminated particles adhering to the blade surface was determined by
Image J programming.

The results showed that it took an average of 307 seconds to clean the blades
conventional. Though they appeared clean to the naked eye, 4.27% of the blade surface
contained contaminated particles. After cleaning, contamination was decreased by
56.9%. The results of ultrasonic cleaning showed that handsaw blade cleanliness was
significantly influenced by frequency and cleaning time. The amount of contaminated
particles decreased rapidly after 15 seconds of cleaning and then slowly declined as
cleaning time increased. To achieve a similar appearance to that observed using the
conventional methods required only 15 seconds of ultrasonic cleaning, which resulted in
lower quantities of blade surface contamination. The decreases in contaminant were
73.1% and 79.3% with 28 and 40 kHz cleaning frequencies respectively.

Keywords: Handsaw blade, Ultrasonic cleaning, Frequency and time, Cleaning efficiency
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