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Abstract 

 
This paper presents a case study on the radiation, transmission, and reduction of noise from a 
table saw typically used in the construction industry.  The National Institute of Occupational 
Safety and Health (NIOSH) initiated this project through a multi-university student project program 
The testing methodologies and results presented in this paper address the airborne noise 
contributors of the table saw.  Sound power and sound intensity measurements were used to 
identify and rank all possible noise sources from the table saw.  Using the data collected from the 
sound power and sound intensity measurements, several acoustic treatments were investigated.  
Materials such as free layer paints, blade stabilizers, and open-cell foam were used as possible 
solutions to the table saw’s noise emission problem.  Several treatments were recommended for 
either production or aftermarket modifications. 

 
1.  Introduction 

In general the construction industry has placed little emphasis on the control of damaging noise 
attributes of power tools.  Statistics show that an increasing number of construction workers, as 
many as 50% in the industry, suffer from hearing impairments due to work-related noise [1,2].  In 
order to address the growing concern of hearing impairment amongst construction workers, a 
study of noise emission from a Craftsman 10 inch table saw was conducted.  The National 
Institute of Occupational Safety and Health (NIOSH) had requested that the noise emissions be 
studied to reduce the overall sound pressure level (SPL).  In the consumer table saw market, 
quieter models are generally more expensive and designed for use in industrial and professional 
shops.  However, more common consumer grade tools such as the Craftsman table saw used in 
this experiment, usually suffer from noise problems induced by low cost construction, noisier 
motors, and general lack of emphasis on noise control.  These tradeoffs are made for the sake of 
ruggedness, portability, and reduced cost.  However, increased awareness of hearing damage 
has prompted this investigation to improve these products while maintaining their functionality 
and low cost in the marketplace. 
 
2.  Testing Methodology 
 
The primary goals of the study were to identify and rank all possible noise sources, and to 
develop possible acoustic treatments to attenuate the operating noise of the table saw.  In order 
to achieve these two goals, two testing techniques were employed: sound power and sound 
intensity. 
 
The most practical and direct way to identify and rank the major noise sources was to perform 
sound power tests on a component-by-component basis.  This procedure allowed the major noise 
sources to be ranked.  Once the sources were ranked, the next step was to determine the 
locations on the assembled table saw where the sound intensity was greatest.  This approach 
allowed targeting of specific areas for noise path treatments.  Two methods of determining sound 
intensity were used:  point-by-point sound intensity evaluation and averaged sound intensity 
scans.  These testing techniques provided information, allowing for the major noise contributors 
to be identified.  The effectiveness of applied treatments was evaluated using similar techniques. 
 



A. Sound Power Measurements 
 
Sound power is defined as the rate of acoustic energy emitted from a source.  This is ideal for 
ranking noise sources since the acoustic energy emitted by a source is the same regardless of 
the environment or measurement location.  This experiment utilized two methods to calculate 
sound power: the comparison method and the free field sound intensity method. 
 
The comparison method calculates sound power through the comparison of SPL’s (in a 
reverberant field) of a source of unknown sound power to those of a calibrated source of known 
sound power [3].  While using a source of known sound power, the average sound pressure of 
the known source is first measured in a reverberant environment.  The unknown sound power 
source is then placed in the reverberant environment and its sound pressure is measured.  The 
sound power for the unknown source is calculated using the relation that the difference between 
the power levels of the known and unknown sources is equal to the difference in the measured 
SPL’s of the corresponding sources.  This process can be performed across all frequency bands. 

 
The sound power measurements were made, using the comparison method, in a reverberant 
chamber.  A calibrated (86 dB) 110V fan was used as a known source.  A figure eight pattern was 
used to acquire the average SPL in the reverberant chamber.  The sound power for each 
component configuration was calculated using the method previously presented. 
 
The second method used in this experiment was the free field sound pressure method.  This 
method derives sound power from sound intensity.  In a free field environment, sound intensity 
can be approximated as sound pressure.  Sound power measurements derived from the free field 
sound intensity method were performed simultaneously with the sound intensity scan of the fully 
assembled table saw.  The average sound intensity of the fully assembled structure was used to 
calculate the sound power. 
 
B.  Sound Intensity Measurements 
 
Sound intensity is defined as the average rate of flow of energy through a unit area [4,5].  The 
direction of flow is normal to the area on which the intensity is measured. Determination of the 
magnitude and direction of sound intensity involves approximating the sound pressure gradient 
between two microphones.  Once the pressure gradient is established, particle velocity can be 
calculated and used in conjunction with the sound pressure value midway between the 
microphones to calculate the sound intensity.  The ability to obtain the magnitude and direction of 
noise propagation makes the application of sound intensity measurements ideal for the 
identification and ranking of the table saw’s noise sources.  Two types of sound intensity 
measurements were performed in this experiment: a sweeping scan and point-by-point test.  The 
sweeping scan was performed under loaded and unloaded conditions in accordance with the 
ANSI standard [6]. 
 
The accuracy and quality of the sound intensity data collected were two majors concerns before 
testing was begun.  To insure the sound intensity measurements were acquired accurately, a 
point-by-point grid was constructed.  The grid was built to dimensions of 33 x 30 x 48 inches with 
48 points on the front and back, 40 points on the right and left sides, and 30 points on the top.  
Each grid panel was equidistant from its respective saw surface.  The frame was constructed with 
3/4-inch PVC pipe.  Grid lines were made using thread to indicate the data acquisition points 
while not disrupting the sound waves. 
 
Any sound reverberation or background noise needed to be kept to a minimum to assure that 
quality data were collected.  In order to accomplish this, it was concluded that all of the unloaded 
intensity tests needed to be performed in an anechoic chamber.  The anechoic chamber used 
was rated down to 250 Hz.  This was not a major concern for the intensity testing, since the one-
third octave band frequencies of interest from the table saw were higher than the low frequency 



limits of the anechoic chamber.  In order to reduce the phase mismatch error, a 12 mm spacer 
was used in the intensity probe, giving a useful range of 125 Hz to 5000 Hz for the intensity scan.   
 
To understand how the table saw operated in an unloaded condition, the saw, along with the grid 
structure were placed in the anechoic chamber.  Two intensity sweeps of each of the five sides of 
the structure were performed.  The two scans were averaged together to create the sound power 
map for each side.  Fixed-point measurements were also taken for each of the five sides.  From 
the data collected, a sound intensity contour map of the local intensity field of each side was 
generated.  This test also provided results that were more reproducible. 
 
The loaded test could not be performed in the anechoic chamber due to space and safety 
concerns.  To approximate the free-field environment, the table saw was tested in an open 
parking lot.  Two sweeping scan tests, with different feed rates, were run in the loaded condition.  
The feed rates used were 20 seconds per foot and 5 seconds per foot. 
 
3. Results and Discussion 
 
Figure 1 illustrates the sound power contribution of various sources within the table saw.  Over 
the frequency bands of interest, background noise measurements were taken to ensure the 
sound power measurements of the components were at least 10 dB above the background noise 
(as indicated by the error bars).  This plot indicates the addition of individual components to the 
motor does not increase the sound power when compared to the stand alone motor.  Therefore, 
the motor is considered to be the largest contributor on a component level, where the most 
damaging levels are within the frequency range of 500 Hz and 8 kHz.  The initial recommendation 
is to investigate ways to reduce SPL by path treatments or motor replacement. 
 
The point-by-point sound intensity test produced detailed third octave sound intensity map of 
where the table saw transmitted the largest amounts of sound energy.  Based on the results from 
this test, the major sources of sound energy were found to be the air paths from the motor and 
blade.  These paths include: air vents on the right and left sides, the adjustment slots on the front, 
and the open area below the chassis. 
 
Figure 2 shows the higher frequency octave bands (2500 to 8000 Hz) are the major contributors 
to the overall sound power.  These higher frequency bands were the targets of the treatments 
that will be applied to the table saw. 
 
Based on the findings of these tests, it is evident that the left side of the structure, where there 
are several holes/slots, is the source of sound emission with the greatest intensity.  Possible 
treatments include damping the motor to reduce noise propagation and a foam layer to increase 
absorption.  
 
4.  Proposed Solutions 

Determining the best treatments to reduce noise emission from the saw required identification of 
the major sources, and their most damaging frequency ranges.  This identification makes it is 
possible to properly match aftermarket treatment options with the primary noise sources. 
 
The sound intensity plots indicated the bulk of the noise emitted from the saw was escaping 
through ports in and beneath the chassis.  Partial sealing of these ports, and the addition of 
acoustic absorption material inside the chassis are possible.  Aside from chassis noise, noise 
emissions from the saw blade were also a concern.  Blade stabilizers are a readily available 
aftermarket treatment designed for noise reduction and cut quality improvement.   
 
 
 
 



Several treatment solutions were evaluated in this analysis: 
 

1.  Free-layer damping paint applied to the bottom side of the cutting deck 
2.  Plastic chassis lined with open-cell acoustic foam 
3.  Saw blade stabilizer purchased and tested 

 
Each treatment was evaluated using sound intensity in a free field environment for both loaded 
and unloaded conditions.  A comparison of operator SPL’s for stock and treated configurations 
was also performed. 
 
A.  Acoustic Foam and Free-Layer Paint Treatment 
 
The acoustic foam application in conjunction with the free-layer paint treatment proved to be the 
most effective method of reducing sound pressure and intensity levels.  The most noticeable 
improvement was the reduction of noise propagation from the bottom of the chassis.  Figure 3 
shows the operator SPL results, comparing the treatments in both loaded and unloaded 
conditions.  Also shown are the SPL’s of the untreated table saw. The acoustic foam treatment 
significantly decreased high frequency noise, specifically between 1 kHz and 10 kHz.  Noticeable 
improvements of up to 6 dBA, were seen in SPL at the operator’s ear. 
 
B.  Saw Blade Stabilizer 
 
In order to validate manufacturer claims that blade stabilizers quiet the operation of table saws, a 
blade stabilizer was tested.  The stabilizer used consisted of a pair of steel washers that clamp 
the saw blade when tightened by the arbor nut.  The larger clamping surface provided by the 
stabilizer is designed to stabilize blade vibration, reducing noise and creating a cleaner, more 
accurate cut.  However in this test, the metal-on-metal clamping configuration seemed to amplify 
operator SPL results as seen in Figure 4.  Increases of up to 10 dB in critical bands of 1 to 10 kHz 
indicate the tested stabilizer is a detrimental addition to the saw blade from an acoustic 
standpoint. It is likely that this stabilizer is more effective  to improve cut quality than in its noise 
reduction attributes.   
 
5.  Conclusions 

Sound power measurements were used to identify and rank the major sources of noise emission 
from the table saw. The sound intensity and operator SPL measurements were used to help 
pinpoint airborne noise paths, and served as benchmarks for evaluation of treatment methods.  
Treatments were examined for both feasibility and effectiveness.  The treatments selected were 
validated using average sound intensity and operator SPL measurements.  These results were 
compared to the benchmark data.   
The main sources of noise emission were identified and ranked as such: 
 
                        Sources                          Paths 

            1.  Motor              1.  Below & inside Chassis 
            2.  Blade              2.  Exposed Blade 

3.  Component adjustment slots/ports 
 
Sound power reduction of the motor would be the most direct approach to improving operator 
SPL.  However, this is difficult to do without impeding function or significantly increasing cost of 
the table saw.  Therefore, the more viable solutions lie in path treatments. 
 
Acoustic open-cell foam was applied and found to be effective in attenuating high frequency noise 
radiating from the chassis openings.  Improvements of up to 9 dBA in the unloaded condition, and 
6 dBA in the loaded state were witnessed using the acoustic foam treatment in conjunction with 
the fee-layer paint treatment.  
 



The design of a more rigid, acoustically damped chassis would be recommended for future 
designs.  The saw blade stabilizer would not be recommended based on its performance in the 
operator SPL evaluation. Further investigation into different saw blade designs, as well as other 
types of blade stabilizers would be recommended.  Another recommendation would be to 
simultaneously correlate SPL’s with forced and natural structural vibrations.  Analytical software 
packages, using finite element method, could also be used to correlate and estimate the acoustic 
relationships. 
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Figure 1: Sound power contribution of various sources within the table saw. 



 

Figure 2: Sound power from sound intensity measurements. 
 

 
Figure 3: Comparison of the effectiveness of foam and free-layer paint treatments. 

 

 

Figure 4: Comparison of effectiveness of blade stabilizer, foam, and paint treatments. 


