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Abstract: Design of circular saws in view of noise emission. The paper presents an analysis of selected carbide 
tipped circular saws in terms of the characteristics and location of design solutions reducing noise emission. 
Analyses of emitted sound spectrum, during sawing and idling, were conducted on 5 saws with comparable 
characteristics in terms of their design and basic dimensions. The greatest noise dampening efficiency was 
provided by the use of a damping foil in the design of saws. It was observed that the highest sound levels during 
saw operation are found at frequencies of 2 – 8 kHz. Saws with no special antinoise solutions had the greatest 
values of emitted noise over the entire investigated range. The use of an irregular tooth pitch resulted in the 
elimination of impulse sound level changes. 
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INTRODUCTION
Noise is the most frequent health hazards observed in workplaces connected with 

wood working and processing of wood-based materials. Particularly adverse effects in this 
respect are observed in the course of sawing operations with the use of circular saws. Circular 
saws have relatively few solutions protecting against noise emission. Commonly used circular 
saws, most typically carbide tipped circular saws, generally have large diameters at the 
simultaneous limited body thickness, ensuring lower saw kerf widths. The cutting motion of a 
circular saw causes vibrations during its operation and the saw, acting as a membrane, emits 
sound waves. Problems connected with noise emission levels in wood machining plants as 
well as noise hazard, mainly during sawing operations, are presented in (Kowal 1993, Kowal
et al. 2013, Puzyna 1985, Rybarczyk 1999, Rybarczyk 2007).

During its operation the saw blade is exposed to tangential and radial tensile stresses 
as well as stresses generated by thermal fields and cutting forces. Tangential and radial 
stresses as a result of centrifugal forces provide dynamic stiffness to the rotating saw. An 
increase in temperature during cutting causes disturbances in the distribution of stresses.  

According to (Wasielewski 2011), saw stiffness prevents elastic deformations of the 
saw under the influence of these forces.

Studies on the form of vibrations and the mechanical and mathematical models of 
torsional vibrations in circular saws are presented in papers (Kaczmarek et al 2014, VUKOV 
et al. 2013). 

At present manufacturers of circular saws focus on the elements of saw design 
connected with a reduction of noise emission, both in standard saws and saws labelled as 
reduced-noise saws. Operation of saws generating low noise emissions is an essential factor 
both in the occupational safety within the work environment and in environmental protection. 

Papers (Kopecký et al. 2011,  Kopecký et al. 2010) presented studies and analyses 
concerning the effect of design modification in circular saws, mainly in terms of varied pitch, 
on the quality of worked surface and the level of noise generated by saws. According to 
(Kopecký et al. 2010), a positive effect of composite toothing and antiresonance incisions may 
be found on noise reduction of selected saws. 
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Streszczenie: Konstrukcje pi  tarczowych w aspekcie emisji ha asu. W pracy dokonano
analizy wybranych pi  tarczowych z nak adkami z w glików spiekanych, w zakresie 
charakterystyki i lokalizacji rozwi za  konstrukcyjnych zmniejszaj cych emisj  ha asu. Do 
bada  widma d wi ku, w czasie pi owania i na biegu luzem, przyj to 5 pi  o zbli onych
charakterystykach, w zakresie budowy i g ównych wymiarów. Najwi ksz  efektywno
t umienia ha asu zapewni o zastosowanie w konstrukcji pi y folii wyg uszaj cej.
Zaobserwowano, e najwy sze warto ci poziomu d wi ku podczas pracy pi  wyst puj
w zakresie cz stotliwo ci 2 – 8 kHz. Pi a bez specjalnych rozwi za  antyszumowych 
wykaza a najwi ksze warto ci poziomu ha asu w ca ym zakresie bada . Zastosowanie 
nieregularnej podzia ki uz bienia pi y spowodowa o wyeliminowanie impulsowych skoków 
poziomu d wi ku.
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