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0.0 EXECUTIVE SUMMARY 
Noise Control Engineering, Inc. (NCE) has conducted a set of laboratory tests to determine the 

acoustic effects of Temp-Coat LLC’s spray-on damping treatments on ship structure.  The testing 

was conducted at Architectural Testing Inc. (ATI) in York, Pennsylvania.  These tests allow the 

characterization of several acoustic parameters which are necessary to predict the acoustic 

performance of the coatings.  The tested parameters include transmission loss, vibration 

acceptance, radiation efficiency, and damping loss factor. 

 

Two applications of Temp-Coat materials were tested on two types of bulkheads for a total of 

four test cases. The two applications were 3 millimeters of Silent Running, 1.5 millimeters of 

AABS on top of 3 millimeters of Silent Running. The two bulkheads were constructed from ¼ 

inch steel and 3/8 inch aluminum. 

 

The testing provides valuable performance data for the products and two conclusions about the 

products.  First, on steel applications the AABS topcoat, when applied to Silent Running, 

provides small, but measurable improvements, over the performance of Silent Running alone.  

Second, while Silent Running does not provide as much damping as Navy Standard damping 

tiles, it does provide nearly equivalent transmission loss. This result is not unexpected, as 

previous data has shown that the damping tile causes a marked decrease in the radiation 

efficiency parameter, which indicates that the tested sample radiates more sound for a given 

input vibration. This decrease in radiation efficiency can offset the improved damping offered by 

Navy Standard damping tiles.  
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1.0 INTRODUCTION 

Noise Control Engineering, Inc. (NCE) has conducted a set of laboratory tests to determine the 

acoustic effects of Temp-Coat LLC’s spray-on damping treatments on ship structure.  The testing 

was conducted at Architectural Testing Inc. (ATI) in York, Pennsylvania.  Two applications of 

Temp-Coat materials were tested on two types of bulkheads for a total of four test cases. 

 

The purpose of these tests was to allow the characterization of several acoustic parameters which 

are necessary to predict the acoustic performance of the coatings. 

 

 

2.0 ACOUSTIC PARAMETERS  

Four acoustic parameters are required to characterize the performance of a noise control material 

for statistical energy analysis (SEA) predictions.  SEA predictions are used in NCE’s noise 

prediction software package Designer NOISE
TM

, which is the standard method used by the US 

Navy.  The four parameters are transmission loss, vibration acceptance, radiation efficiency, and 

damping loss factor.  Each of these parameters is defined below. 

 

Transmission Loss – A measure of the sound transmitted through a structure.  In the case of 

shipboard noise, this is the sound transmitted through a bulkhead or deck treated with the 

candidate material.  Testing of transmission loss is performed in accordance with ASTM E90-04 

with the test fixture built in general accordance with ASTM E1123-86.  As defined in ASTM 

E90-04, transmission loss is the difference in decibels between the average sound pressure levels 

in the source and receiver rooms plus 10 times the logarithm of the ratio of the area of the 

common partition to the sound absorption in the receiving room. 

 

Vibration Acceptance – A measure of the amount of vibration induced on the structure due to 

airborne noise from the source room.  It is presented in decibels and calculated using the transfer 

function: 

 

TF1 = LP Source Room – LA Structure  [Eq 1] 

 

Where LP is measured sound pressure level in decibels relative to 20 micro Pascals and LA is 

measured vibration level in acceleration decibels relative to a micro-g.  A larger number 

indicates that incident sound excites less vibration in the structure. 

 

Radiation Efficiency – A measure of the airborne noise produced in the receiver room due to 

vibration in the structure.  It is presented in decibels and calculated using the transfer function: 

 

TF2 = LA Structure – LP Receiver Room  [Eq 2] 

 

Where LP is measured sound pressure level in decibels relative to 20 micro Pascals and LA is 

measured vibration level in acceleration decibels relative to a micro-g. A larger number indicates 

that vibration in the structure does not produce as much sound in the receiver room. 
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Damping Loss Factor – A measure of the amount of energy dissipated through vibration in a 

structure.  This is commonly measured on beam samples in accordance with ASTM E756-98, but 

the general methods can be extended to a larger structure, such as the ASTM E1123-86 test 

fixture. 
 

 

3.0 TEST FACILITY AND EQUIPMENT 

Testing was conducted using the reverberant test chambers at ATI.  The test chambers consist of 

two reverberant rooms connected by a removable wall in which structures of various sizes can be 

installed to test transmission loss in accordance with ASTM E90-04.  As mentioned above, 

materials to be tested for shipboard use are applied to a test fixture that is designed to simulate a 

typical ship’s structure. 

 

The test fixture is an 8 foot by 8 foot section of stiffened plate in general accordance with ASTM 

1123-86.  Modifications for this testing include the use of angle shapes instead of tees for 

stiffeners, fabrication in a single piece, and additional stiffeners at the top and bottom of the 

fixture.  In addition, fixtures were constructed in both ¼ inch steel and 3/8 inch aluminum to test 

both common shipbuilding materials.  The Temp-Coat products were applied to the unstiffened 

side of the test fixture.  Pictures of the installed fixture are given as Figures 1 and 2. 

 

Each room is equipped with a rotating microphone to measure sound pressure levels and a set of 

speakers to produce a reverberant noise field.  The microphones and speakers are wired back to a 

control room where a signal analyzer records the measured sound pressure levels and a white 

noise source provides excitation.  The rooms are temperature and humidity controlled to provide 

consistent testing conditions. 

 

To allow testing of the other three acoustical parameters NCE provides accelerometers and an 

electromechanical shaker.  Five Wilcoxon model 736 single axis piezoelectric accelerometers 

were mounted on the test fixture using cyanoacrylate (super glue).  The shaker is a Wilcoxon 

model F4/F7, powered by a Crown amplifier and was bolted to the test fixture.  The 

accelerometers allow the measurement of acceleration levels on the fixture necessary for the 

calculation of radiation efficiency, vibration acceptance, and damping loss factor.  The shaker 

provides the input vibration for the measuring of radiation efficiency and damping loss factor. 

 

NCE’s accelerometers and shaker were connected to an LMS SCADAS III 16 channel data 

acquisition system with 2 channels of output.  For all noise measurements and the vibration 

measurements for vibration acceptance and radiation efficiency, data was collected in one third 

octave bands from 50 to 10,000 Hz.  For the damping loss factor tests, data was collected in 

narrow bands of 0.25 Hz from 0 to 4000 Hz. 

 

All transducers were field calibrated on site prior to testing and had been laboratory calibrated 

within the past year.  Calibration certificates are available upon request. 
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4.0 TEST PROCEDURE 

The test procedure for ASTM E90-04 was followed for transmission loss testing.  The test fixture 

was installed and sealed.  Background sound pressure levels were measured for both rooms as 

well as background vibration levels on the test fixture.  An absorption measurement was 

performed for both rooms using ATI’s equipment.  Transmission loss was then measured with 

microphones in both rooms while using speakers to excite a reverberant sound field in the source 

room. 

 

Vibration acceptance was measured concurrently with transmission loss.  The vibration levels 

measured on the fixture during the transmission loss test were compared to the measured sound 

pressure levels in the source room. 

 

After the completion of the transmission loss testing, NCE’s electromechanical shaker was 

activated to excite the test fixture with a white noise vibration spectrum.  Vibration levels on the 

plate were then compared to the resulting sound pressure level in the receiver room.  Due to 

power constraints, two separate conditions were measured, one with a spectrum from 10 to 300 

Hz and one with a spectrum of 300 to 16,000 Hz. 

 

For the damping loss factor testing, the test fixture was removed from the filler wall and 

suspended from an overhead crane.  The shaker was used to excite the hanging structure with 

bursts of white noise.  The frequency response function of the vibration at the accelerometers 

over the force input by the shaker was measured to calculate damping loss factor.  The Polymax 

function of LMS Test.Lab software was used to calculate damping loss factor values from 

observed modes. 

 

 

5.0 RESULTS 
The transmission loss of the samples is provided in two forms below.  The single number STC 

rating for each panel is given in Table 1, while the transmission loss spectra in one third octave 

bands are given in Figures 4 and 5.  As expected, steel has a significantly higher base 

transmission loss due to its higher density.  Based on this testing, Silent Running is close to the 

values measured for Navy Standard damping tile on an equivalent bulkhead.  The AABS topcoat 

provides a small improvement over only Silent Running, as can be seen in the figures, but this is 

not large enough to increase the STC rating. 

 

TABLE 1: Measured Transmission Loss, STC Rating 

Coating Steel Aluminum 

Untreated Fixture
 

36 28 

3 mm of Silent Running
 

41 34 

3 mm of Silent Running + 1.5 mm AABS 41 34 

Navy Standard Damping Tiles 42 - 

 

As there is no single number reference for vibration acceptance, the performance of each sample 

at various frequencies is given in Table 2, while the vibration acceptance spectra in one third 

octave bands are given in Figures 6 and 7.  Again, due to density, steel has a significantly higher 

Prop
ert

y o
f T

EMP-C
OAT Bran

d P
rod

uc
ts



TM 2010-079 Acoustic Evaluation of Damping Materials 

Noise Control Engineering, Inc.  Bulkhead Testing 

 - 5 - 

base value than aluminum.  Based on this testing, Silent Running is close to the values measured 

for Navy Standard damping tile on an equivalent bulkhead.  The AABS top coat provides a small 

improvement over Silent Running only. 

 

TABLE 2: Measured Vibration Acceptance, dB 

Coating 
Steel Aluminum 

160 Hz 500 Hz 5 kHz 160 Hz 500 Hz 5 kHz 

Untreated Fixture
 

21 16 4 10 7 6 

3 mm of Silent Running
 

22 20 14 13 15 13 

3 mm of Silent Running + 1.5 mm AABS 23 21 15 13 15 14 

Navy Standard Damping Tiles 24 21 13 - - - 

 

As there is no single number reference for radiation efficiency, the performance of each sample 

at various frequencies is given in Table 3, while the vibration acceptance spectra in one third 

octave bands are given in Figures 8 and 9.  Based on this testing, none of the samples appear to 

have a significant effect on the radiation efficiency of the aluminum fixture. However, on the 

steel fixture, Silent Running dramatically out performs Navy Standard damping tile from 100 to 

2000 Hz.  The performance of the new coatings diminishes past 2000 Hz, but the sources of 

noise onboard a ship are typically not above this frequency. The AABS topcoat does not appear 

to provide any consistent improvement or degradation in performance over Silent Running alone. 

 

TABLE 3: Measured Radiation Efficiency, dB 

Coating 
Steel Aluminum 

160 Hz 500 Hz 5 kHz 160 Hz 500 Hz 5 kHz 

Untreated Fixture
 

19 24 45 20 24 38 

3 mm of Silent Running
 

25 28 41 20 24 40 

3 mm of Silent Running + 1.5 mm AABS 24 30 40 20 26 41 

Navy Standard Damping Tiles 16 20 47 - - - 

 

Damping loss factor is given in Table 4 below as an averaged value over the range of 30-400 Hz.  

Silent Running significantly outperforms Quiet Damping over the frequency range of interest.  

The effects of the AABS topcoat are unclear as it improved the performance on steel, but 

degraded it on aluminum.  None of the samples increased damping to the extent of Navy 

Standard damping tile.  

 

TABLE 4: Measured Damping Loss Factor 

Coating Steel Aluminum 

Untreated Fixture
 

0.002 0.003 

3 mm of Silent Running
 

0.007 0.011 

3 mm of Silent Running + 1.5 mm AABS 0.012 0.008 

3 mm of Quiet Damping 0.004 0.004 

Navy Standard Damping Tiles 0.047 - 
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6.0 CONCLUSIONS 
Based upon the testing results above, two conclusions can be reached.  First, on steel applications 

the AABS topcoat provides small, but measurable improvements over the performance of Silent 

Running alone.  Second, while Silent Running does not provide as much damping as Navy 

Standard damping tiles, it does provide nearly equivalent transmission loss. This result is not 

unexpected, as previous data has shown that the damping tile causes a marked decrease in the 

radiation efficiency parameter, which indicates that the tested sample radiates more sound for a 

given input vibration. This decrease in radiation efficiency can offset the improved damping 

offered by Navy Standard damping tiles. 
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Figure 1 – Installed Test Fixture, Stiffened Side 

 
 

Figure 2 – Installed Test Fixture, Treated Side 
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Figure 3 – Test Fixture Hanging for Damping Loss Factor Tests 

 
 

Figure 4 – Transmission Loss of Coatings on ¼” Steel (Higher is Better) 
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Figure 5 – Transmission Loss of Coatings on 3/8” Aluminum (Higher is Better) 

 
 

Figure 6 – Vibration Acceptance of Coatings on ¼” Steel (Higher is Better) 
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Figure 7 – Vibration Acceptance of Coatings on 3/8” Aluminum (Higher is Better) 

 
 

Figure 8 – Radiation Efficiency of Coatings on ¼” Steel (Higher is Better) 
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Figure 9 – Radiation Efficiency of Coatings on 3/8” Aluminum (Higher is Better) 
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