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Abstract: Rotating equipment under the action of dynamic forces, are prone to defects, 
such as misalignment, unbalance, change of rotor slope, skewed bearings, etc. These 
defects, if ignored for prolonged periods can cause sudden outages that may have serious 
consequences. Therefore, application of an appropriate condition monitoring technique is 
desirable to assess the health of the equipment and plan its maintenance. In this paper, 
monitoring of coast-down time (CDT) is undertaken to meet the objective. The CDT is the 
time elapsed between the instant the power is switched off to the rotor system till it comes 
to rest. The work demonstrates that, the CDT does detect the defects of the shaft 
assembly. Experiments were conducted on a specifically fabricated rig. The results 
revealed that the speed decay pattern followed a second order fitting of percentage speed 
reduction as a function of time. Defect identification parameter (DIP) is defined, which is 
a ratio of the polynomial coefficients of the first and the second order terms. The DIP 
values were found to correlate uniquely with the unbalance and the radial off-set defects 
in the shaft assembly.  

Keywords: Coast-down time, run-down time, misalignment, unbalance  

1. Introduction 

Industrial units consist of many rotating machinery. These develop defects due to 
prolonged operation [1]. Profitability of industry largely depends on their smooth running 
without any unforeseen outages. Therefore, non-invasive monitoring of their health is 
desirable. Deployment of appropriate condition monitoring (CM) techniques [2], can 
prevent unexpected breakdowns. The use of viable CM helps to reduce life cycle costs [3]. 
The last few decades have seen development and refinement of these CM techniques. 
     One such CM technique is that of coast down time (CDT). Daugherty and Craig [4] 
suggested the CDT parameter and defined it as the time elapsed between the instant the 
power is switched off to the rotor system till it comes to rest. The authors proposed a 
theoretical expression for CDT, which enabled them to predict the bearing condition. 
Xistris and Watson [5] termed it as rundown time (RDT) and used it as a life indicator for 
roller bearings of vertical rotors. This method is traditionally practiced in the automobile 
sector, which has primarily relied on the single [6] overall value of CDT to evaluate the 
automobile health. However, this is formally not in vogue for rotary machinery. It is 
recognized that development of this simple CM technique, particularly for equipment 
having inaccessible bearing surfaces gives a correct assessment of real time health of the 
equipment.   
     A reference value of the CDT and the nature of the coasting down curve indicates 
the changing resistant torque acting on the spinning mass as it coasts down due to loss of 
initial kinetic energy to inertia forces, friction forces in support bearings and drag forces, 
etc. The wear does occur on components and assemblies in operation, which changes the 



198                            Piyush Gupta and O. P. Gandhi 
 
 
 
operating conditions and, therefore, the resistive torque is altered over a period of time 
leading to change in the dynamic behaviour [7] [8], e.g., rate of the coasting down of the 
spinning mass, when the drive power is switched off. Therefore, periodic evaluation and 
comparison of the CDT and the nature of the coasting down plot with respect to the base-
line reference does indicate abnormalities in the equipment. Its periodic evaluation has the 
potential of being a diagnostic tool for indicating the health of the rotating equipment. 
Some of the relevant research developments in use of CDT are enumerated below.  
     Operation and maintenance instructions of General Electric [9] reported that, the 
time period from when the fuel is shut off in a gas turbine on a normal shutdown until the 
rotor comes to a standstill is an excellent indicator of bearing alignment and its condition. 
It can serve as a basis for effectively planning maintenance work and spares requirements 
for subsequent shutdown. Prabhu et al. [10] studied the relationship of unbalance and 
damping on deceleration during the coast down. Santhanakrishnan et al. [11] used CDT to 
predict the failure onset. Brace et al. [12] in their research on fuel consumption found that 
a ten second reduction in CDT resulted in two percent increase in fuel consumption. 
Kumar et al. [13] discussed the potential of using CDT as a condition monitoring 
parameter for unbalance and shaft misalignment problems in rotating machinery. They did 
an experimental investigation on a forward curved blower shaft and suggested that by 
periodic monitoring of the CDT reduction percentage and comparing it with the base line 
value helped in assessing the severity of the malfunction. In another paper [14], the 
authors estimated the CDT for different fault severities, using artificial neural network and 
left the classification of faults for future research. Although it is concluded that each of the 
rotary equipment defects do reduce the CDT, yet studies on identification of the nature of 
defect has not been reported. The present work is an attempt in this direction. 
     The paper is organized into eight sections. Section 2 gives a brief theoretical 
overview of the friction moments in a typical ball bearing while section 3 describes the 
type of defects that influence the CDT. The experimental rig, instrumentation, data 
acquisition and experiments carried out are described in sections 4-6. Section 7 analyses 
and discusses the data generated from the experiments and the defect identification and 
finally the last section concludes the work. 

Notation 
A 

 
Polynomial constant for first order term 

B Polynomial constant for second order term 
d Bore diameter of the bearing in mm 
dm Mean bearing diameter = {(outside bearing diameter + bore diameter) / 2} in 

mm 
eper. Permissible specific residual unbalance in gm.-mm per gm. of rotor mass 
E Energy of rotor system in N-mm 
f1 Friction factor for Seals – typical value of 20 for deep groove ball bearing 
f2 Friction factor for Seals – typical value of 10 for deep groove ball bearing 
fL Lubrication factor of the deep groove ball bearing: ranging from 0.75 – 2.0, 

increasing with the bearing width 
G Balance grade 
I Moment of inertia of the rotor system 
M Rotor mass in kg 
N Revolutions per minute, RPM 
No Speed in RPM at which the power is cut-off to the shaft assembly 
P Resultant load on the bearing in N 
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U Permissible unbalance in gm-mm 
υ Kinematic viscosity of the lubricant in mm2.s-1 

μ Co-efficient of friction 
ω Angular velocity in rad/s 

2. Theoretical Background – Friction Moments in a Typical Ball Bearing 

This section describes the energy loss in bearings for a rotor mass system, suspended on 
deep groove ball bearings and the effect of defects on the coast down time. The initial 
energy possessed by the rotor system at a specific speed is given as: 

𝐸 = 1
2
𝐼 𝜔2                                      (1) 

The rotor system starts decelerating, at the instant external torque to the rotor mass system 
is switched off, i.e., electrical power in case of motor drive system; steam or gas in case of 
turbine driven systems; fuel supply in case of engine driven systems, etc. The deceleration 
is due to the loss of energy in overcoming friction in the bearings, and the hysteresis loss 
in the rotor mass, besides the other drag forces. The rate of loss of rotational energy, 
which the rotor system possesses at the instant the externally applied torque is withdrawn, 
is the least, when the rotor system does not possess assembly faults. However, the rate of 
energy loss changes as the type and magnitude of defects alters. This is reflected in 
change of the CDT pattern. 
     In case of rotor systems; mounted on anti-friction bearings and having no assembly 
faults, the friction power loss [15] in bearings, for a given operating speed is given as: 

𝑃𝑜𝑤𝑒𝑟 𝐿𝑜𝑠𝑠 =
[(𝜇.𝑃

4
3.  𝑑/2) + {10−7. 𝑓𝐿(𝜈𝑁)

2
3 𝑑𝑚

3� + {𝑓2 + 1
𝑓1

(𝑑𝑚𝑖𝑛. + 𝑑𝑚𝑎𝑥.)}. ] . 2.𝜋. 𝑁
60

          (2)                  
 
      The equation (2) relates the power dissipated on account of rolling and sliding 
frictions in the deep groove ball bearing that assumes: lubricant shearing is Newtonian; 
the lubrication factor fL, the sliding friction factors f1 and f2 for seals and the kinematic 
viscosity ν, etc., remain constant irrespective of magnitude of angular velocity/ RPM. In 
equation (2), it is also assumed that there are no assembly defects in the rotating 
equipment including the bearings. However, the empirical results based on experiments 
need to be derived, for the speed decay process due to system energy loss, as equation (2) 
can only give indicative results. An experimental rig, therefore, needs to be developed to 
evaluate the results. It is hypothesized that presence of each assembly defect will uniquely 
change the pattern of energy dumping rate to the bearings. This unique pattern 
characteristic to each such defect is indicative of its type and helps in defect isolation. 
However, no research work is reported for this. The identification of rotary equipment 
defects by studying the speed decay pattern as a function of time motivated this work.  

3. Factors influencing the Coast Down Time 

It has been discussed that equipment shaft assembly supported in bearings, while coasting 
down in absence of any externally applied force is subjected to several retarding forces, 
which are system dependent. In addition to these, additional retarding forces do come into 
play in event of mechanical fault in the rotor system. Some of the faults that can influence 
the CDT of the rotor system are: dynamic unbalance, misalignment between shafts, rotor 
slope, bent shaft, shaft run-out, improper lubrication, skewed bearings, radial or axial 
rubbing, improper lubrication, temperature effects, transfer of system stresses, resonance 
effect, overloading of bearings, leakage of lubricant, improper bedding of journal on 
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bearing support area, corrosion of journal or bearing surface, improper bearing fits, non-
coincident axis of the bearings and the shaft, etc. However, this work primarily focusses 
on unbalance and misalignment, which are the two commonly occurring defects.  

3.1 Unbalance 

An unbalanced rotating shaft does not have coincident geometric and mass centerlines. 
Unbalanced shaft generates vibration. This besides wasting energy, also damages the 
components. This does compromise on the reliability and availability of the rotating 
equipment [16]. Rotating equipment under sustained operation, in general is prone to 
develop vibration due to unbalance. It is experienced that the vibration response of an 
unbalanced rotor depends on speed; geometric proportions; mass distributions; moment of 
inertia; dynamic stiffness of rotor, bearings, foundation and lubrication film, etc. 
Therefore, without the historical knowledge, the unbalance and vibration response cannot 
be proportionately linked to each other. 
     ISO 1940-1:2003 [17] standards specify the balance quality requirements for rigid 
rotors, which depend on machinery type and the service speed. The standards specify 
balance tolerances; methods of calculating static and couple unbalance tolerances and 
balance quality grade G, which is given by: 

                   𝐺 = 𝑒 𝑝𝑒𝑟. ×  𝜔                               (3) 
     A majority of process plant equipment, such as pumps, fans, etc., are covered by 
balance quality grade of G 6.3 [17]. The permissible unbalance U is given as:  

                   𝑈 =  9549.  𝐺.  𝑀
𝑁

                                  (4) 

     The balance quality requirements for flexible rotors are, however, covered by ISO 
11342: 1998 [18].  

3.2 Misalignment 

The driving and driven rotors of rotating machines are usually coupled by a flexible 
coupling. The centerlines of these rotors can be imagined to be hanging in space and must 
be coincident both in the horizontal and the vertical planes. This is termed as parallel or 
radial alignment. Any angularity of the geometrical centerlines is termed angular or axial 
misalignment. These are shown in Figure 1.  

 
 
 
 
 

 

Parallel Off-set Angular Off-set 
Figure 1: Types of Misalignments 

     It is realized that though, both the above defects influence CDT, but their unique 
signatures have not been isolated in studies. An attempt is made in this work to 
experimentally simulate these two commonly occurring defects and study their nature of 
the speed decay curves to evaluate CDT signature.   
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4. Experimental Rig and Instrumentation 

This section briefly describes the physical details of the rig and the instrumentation 
developed and deployed for the study. 

4.1 Experimental Rig 

A test rig is developed with above considerations and its schematic diagram is shown in 
Figure 2. The rig consists of two rigid shafts, each supported on two deep groove ball 
bearings (SKF 6306ZZ). The ball bearings are housed in fabricated bearing blocks. Two 
discs are mounted on the center of each shaft. These have provision for mounting 
unbalance weights. The shafts and discs are finished ground to an accuracy of 5μm. The 
maximum run-out on the shaft and the disc circumference is 5μm. The taper on each shaft 
is within 5μm. The discs were individually balanced to an accuracy of better than 30 gm-
mm, which corresponds to an unbalance grade quality of G 2.5. The shafts are coupled 
with a flexible coupling, having a rubber snap-on spider as a flexible member. One end of 
the shaft is driven by a 3.7 KW motor. The non-drive end of the other shaft has a 10 mm 
diameter pin machined at its end that is used for coupling 5000 pulse per revolution shaft 
encoder by means of a flexible metallic coupling. The entire rig is adequately anchored 
onto a C-channel base frame. The motor has a variable frequency drive for speed 
variation, in steps of 6 RPM. The other physical data of the test rig is given in Table 1. 

 

 
 

 

Figure 2:  Schematic of the Test-Rig 

Legend 
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Table 1: Physical Data of the Test Rig 
Item Specifications 
Weight shaft A/ B 5.110 Kg / 5.080 Kg 
Weight of disc A / B 9.930 Kg / 9.770 Kg 
Weight of each coupling 3.740 Kg 
Diameter of shaft Varying from 28 mm at ends to 45 mm at the centre 

4.2   Instrumentation 

A system for recording the RPM of the rotating shaft as a function of time has been 
developed to facilitate the study of coast down phenomenon. The data acquisition and 
control facilities have been incorporated in the system and are described below.  
     A high resolution slotted optical disc type shaft encoder, Hengstler make, is 
connected to the non-drive end of the shaft and is used for speed measurement. The 
encoder is 5000 pulse per revolution (PPR), industrial quadrature shaft encoder that has 
resolution of 0.005 Hz per Hz of rotational speed for count access rate of 40 ms. When the 
shaft rotates; the optical encoder provides quadrature pulse trains of differential RS422 
levels to the counter module, which provides 32 bit resettable counters. The computer 
interface is RS485/MODBUS and the counts are accessed using MODBUS RTU 
commands. A USB serial converter provides the RS485 serial interface to the computer. 
     The motor control and automated measurements is computer controlled. The online 
control program, which is written in LabView software from National Instruments, 
measures the time vs. speed characteristics of the shaft. The program is briefly described 
below. 
     After initializing the interface electronics, opening the files and initializing the 
variables, the control program makes a periodic measurement of the shaft encoder counts. 
It sends regular read command to the counter at an interval of 40 ms. The variable new 
count depicts the value of current count, read by the counter, and the old count is assigned 
the value of the counts read at the start of the current cycle. The shaft RPM is evaluated 
by subtracting the old count from the new count, based on the encoder PPR and 
measurement interval of 40 ms. The program plots the shaft speed in RPM against time 
(ms) on the screen. The data is saved in data file for further off- line analysis. The file 
name for the data file is given at the beginning of the program. 
     The assembly of the instrumentation system consists of the motor controller, which 
is mounted on the chassis (back plate) of the control electronics unit, and the shaft encoder 
electronics comprising of the shaft encoder modules are mounted on DIN rails. This 
control and data-acquisition system is housed in an IP66 industrial standard floor mounted 
enclosure. The controller unit is connected to the computer control and to the shaft 
encoder via cables.  

5. Data Acquisition and Experiments 

5.1  Data Acquisition 

The desired operating speed of the motor, i.e., 1500 RPM is selected based on the 
commonly occurring speed of 1450 RPM for most equipment in the process plants. This is 
achieved by using the motor speed controller. The control program is started, with a 
desired file name. After this, the motor is started to study the coast-down phenomenon, 
and the shaft operating speed is held stable for at least thirty minutes to stabilize the 
bearing parameters. The vibration readings for bearing nos. 2 and 3 (marked as 5/2 and 
5/3 in Fig. 2) are recorded. Subsequently, the motor power is switched off. The shaft RPM 
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as a function of CDT is saved in the data file, which is imported in the statistical software 
Origin-8 for analysis. 

5.2  Experiments and Results 

The axis of motor shaft and the drive-end (DE) shaft was aligned to a parallel off-set 
accuracy of 0.01 mm and angular off-set accuracy of 0.012 degree. The corresponding 
alignment between the axis of DE shaft and non-drive-end (NDE) shaft was 0.01 mm and 
0.084 degree. The shaft assembly was balanced to an accuracy of 30 gm-mm on a 
balancing machine. This shaft assembly was run by varying the motor speeds, using 
variable frequency drive. The power consumed by the shaft assembly, at the selected 
operating speed, was measured using power quality analyzer; Fluke make, model-434. 
The vibration readings were logged simultaneously using vibration analyzer; Baseline 
make. The motor power was cut-off after the assembly operated at a selected rotational 
speed. This was repeated for different cut-off speeds. Figure 3 shows the coast down time 
as a function of cut-off speed. It’s a base line curve for healthy equipment.  

  
Figure 3: CDT as a Function of Cut-Off 
Speed 

 Figure 4: Power Consumption vs Speed  

     The CDT increases as the cut-off speed increase (Fig.3). This is expected, as the 
energy of the rotor mass system is dependent (theoretically) on the square of angular 
velocity and possesses a higher energy at higher speeds. It takes longer to dump it, in the 
form of bearing friction and other resistive torques, as described earlier. The designer 
needs to develop a similar curve. Periodic monitoring of the CDT corresponding to a 
particular cut-off speed may indicate faults in the rotating equipment. Any deviation 
observed in the value of CDT may indicate faults, and the trend analysis of these will 
forewarn the asset owners about the impending failure. Figure 4 shows the power 
consumption as a function of speed and it is observed that the power consumption does 
increase with the increase in operating speed. This is also on expected lines, because the 
friction moment increases with speed. The vibration velocity readings for bearings 2 and 3 
are shown in Figure 5. This vibration plot has been recorded to indicate the characteristics 
of bearings and its supports. The readings indicate that the stiffness and the damping 
characteristics of the two bearings and particularly its supports differ significantly. Once 
the base line CDT and the vibrations are logged in, the next section describes the effect of 
introducing unbalance and misalignment defects one at a time on the CDT and the 
vibration. 
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Figure 5: Vertical Vibration Readings on Bearings 2 and 3 at Selected Cut-Off Speed 

6. Influence of Shaft Assembly Defects on Coast Down Phenomena 

This section describes the changes observed in coasting down behavior due to shaft 
assembly defects of unbalance and misalignment. 

 

Figure 6: Coasting Down Curves for Different Levels of Unbalance for Cut-Off Speed of 1500 
RPM. 

6.1  Influence of Unbalance on Coast Down Phenomena 

The NDE shaft was subjected to different levels of unbalance, by screwing different 
masses on a pitch circle diameter (PCD) of 280 mm. The masses were measured to an 
accuracy of 0.001 gm. Figure 6 shows the change in coast down curve as the unbalance 
levels are increased. Figures 7 and 8 show the influence of level of unbalance on the CDT 
and vibration levels of the bearings. It is evident from the Figure 7 that for lower values of 
unbalance, the CDT falls significantly till an unbalance level of 2324 gm-mm, after which 
it starts increasing. This is due to the increase in the initial kinetic energy of the shaft 
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system, i.e., additional energy of the unbalance mass. The increased kinetic energy to be 
dumped outweighs the additional frictional torque due to the unbalance; beyond the 
unbalance level of 2324 gm-mm. The interplay between these opposing phenomena 
dictates as to how the CDT will alter from its ideal value. Figure 8 shows that change in 
levels of unbalance does influence the vibrations on bearings 2 and 3, but both have 
opposing characteristics in vertical and horizontal directions, which is due to the 
difference in stiffness and damping characteristics of bearing supports in the two 
directions. 

  

Figure 7: CDT Vs. Degree of Unbalance 
for Cut-off Speed of 1500 RPM 

Figure 8: Vibration Vs. Unbalance Levels 
at Cut-off Speed of 1500 RPM 

6.2  Influence of Misalignment (Radial Off-Set between Shaft-Axes)  

Experiments were also conducted by changing the degree of radial misalignment. The 
parallel off-set between the rotating shafts was progressively changed from 0.01 mm to 
0.41 mm. The plots of the coast down time and vibrations on the bearings 2 and 3, as a 
function of different levels of parallel off-set, are plotted in Figures 9 and 10.  
 

  
Figure 9: CDT as a Function of Radial Off-
Set of Shaft Axis at 1500 RPM Cut-Off 
Speed. 

Figure 10: Vibration as a Function of 
Radial Off-Set Levels at 1500 RPM Cut-
Off Speed  

     The coasting down curves for different levels of radial off-set are plotted in Figure 
11. The patterns of these curves, however, are significantly different from the curves of 
Figure 6, which are for unbalance defects. This is analyzed in the next section. 
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7. Defect Identification 

The examination of the experimentally obtained data of the coast down curves shown in 
Figures 6 and 11 are of second degree polynomial. The nature of these plots bears a 
signature of the defect in the shaft assembly. The instantaneous coast down speed (N) as a 
fraction of cut-off speed (N0), which is a decaying function of time (t); in ms, and is 
represented as a second order polynomial that is given by:  

 
                   N

N0
= 1 + At + Bt2                             (5) 

where, A and B are polynomial constants for one specific CDT curve. The polynomial 
consists of an intercept term, a straight line term and a parabolic term. The experimentally 
obtained data indicated that, defects influenced both the slope (A) of the straight line and 
the vertex-to-focal distance (B/4) of the parabola. Therefore, the ratio of the slope and the 
vertex-to-focal distance, i.e., (-A/B).10-5, reflects the change in both the coefficients and 
helps in defect identification. Hence, this is termed as defect identification parameter 
(DIP) as it bears the signature of the defect. Figures 12 and 13 show the plot of the 
coefficients –Ax105, Bx1010 and their ratio (-A/B) x10-5 as a function of defect levels for 
the two defects simulated in the study.  
 

 
Figure 11: Coasting Down Curves for Different Levels of Radial Misalignment 

for Cut-Off Speed of 1500 RPM 

It may be mentioned that the value of the polynomial coefficients A and B, are obtained 
by curvilinear fitting of experimentally obtained data points, using Origin Lab Data 
Analysis and Graphing software, version 8. The polynomial fits are arrived at based on 
adjusted R-sq. value [19] of at least 0.9997 for all the CDT curves. The R-sq. value 
gives a ratio of regression sum of squares (RSS) to the total sum of squares (TSS). 
Therefore, an explained variability of better than 99.97 % ensures that the fitted curves 
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are close to experimentally derived ones and can be gainfully used in the analysis. The 
errors evaluated for the polynomial coefficients are three-order lesser in magnitudes 
than their actual values. Therefore, the values of coefficients are truncated at second 
decimal places. It is also noted from Figures 12 and 13 that the value of DIP for a defect 
free rotating shaft assembly is 1.44, which is the ordinate intercept of the DIP curves. 

 
 

Figure 12: Plot of Polynomial 
Coefficients and DIP Vs Unbalance 

Figure 13: Plot of Polynomial 
Coefficients and DIP Vs Radial off-set 

     
     Using equation (4), the permissible unbalance for a rotating mass of 17 kg used in 
the experimental rig and operating at 1500 RPM for a balance quality grade of G 6.3 is 
evaluated as 680 gm-mm. The values of DIP for unbalance of 368, 907 and 1622 gm-mm 
were 1.38, 1.38 and 1.30 respectively. These DIP values were obtained by evaluating 
polynomial constants A and B obtained by second order fitting of experimentally obtained 
data for each of these defect levels. Therefore, the shaft assembly having an unbalance 
defect beyond the permissible value of 680 gms-mm, will have a DIP value dropping from 
1.44 (no unbalance case), to a value of 1.37. The value of 1.37 is arrived at based on best 
linear fit of DIP data for various unbalance levels having RSS as 0.0054 and adjusted R-
sq. value of 0.863. Therefore, during periodic monitoring of the CDT; if the CDT drops 
significantly low and the coasting down pattern shows the DIP value of 1.37, it calls for 
immediate maintenance action for re-balancing the shaft assembly used in the 
experimental set-up. 
     The manufacturers do specify the misalignment limits of 0.25 mm for radial off-set 
of the axis of drive and driven shaft of process machinery operating at 1500 RPM. Fig. 13 
shows that the value of DIP; dropping to 1.18 will signify a radial misalignment fault for 
the shaft assembly of the experimental set-up. The value of 1.18 is calculated through 
linear fit of DIP data points corresponding to different radial off-set levels with RSS as 
0.101 and adjusted R-sq. value of 0.988.   
     Based on the above, it is suggested that the observed value of defect identification 
parameter, i.e., (-A/B).10-5 is an indicator of the type of defect in the rotating shaft 
assembly. If the value of DIP lies in the vicinity of 1.18, it signifies parallel misalignment, 
whereas a value in the vicinity of 1.37 signifies the defect of unbalance. However, the DIP 
values will be specific to the system under consideration and therefore, the manufacturer 
needs to furnish these vis-à-vis the defects simulated on the test-bed. It is also added that 
the value of DIP should be used for defect identification, once the overall coast down time 
is significantly lowered from its base line value.  
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     The polynomial coefficients A and B of the equation (5) are dependent on the shaft 
system. Further, it is mentioned that, the absolute value of DIP should be as high as 
possible for the least value of resistive forces, which includes the power loss in bearing 
friction. Therefore, the designers should optimize the prototype of their designs by making 
changes in the shaft assembly support configuration as regards to: design of bearings 
including their support structure, stiffness, choice of lubrication and its flow rate, altitude-
angle, elevations and clearances, etc., by aiming to have the highest possible value of DIP, 
which needs to be evaluated as a further development of this work. 
     It is noted from the Figures 6 and 11 that there are no inflexion regions in the 
coasting down curves for ball bearings. Therefore, it is inferred that the lubrication 
regimes do not change in case of rolling element bearings during coast down. 

There are limitations to the proposed experimental methodology. The method relies 
primarily on robust instrumentation. The data acquisition program should be ported onto 
an electronic chip along with second degree polynomial plotting software and having 
automated diagnostic procedure [20]. This will evaluate and display the value of DIP for 
real life applications. Further, the results of DIP need to be evaluated for other simulated 
defects.  

8. Conclusion  

The study conducted in this paper shows that maintaining a record of base line coast-down 
time for a specific cut-off speed and evaluating it periodically does help in the indication 
of impending failure. This work dealt with the two commonly occurring defects of 
unbalance and radial misalignment. The study found that the speed decay pattern modeled 
well through a second order fitting of percentage speed reduction data as a function of 
decay time. The value of the ratio of the coefficients of time t and t2, which is defined as 
defect identification parameter (DIP) is able to identify and predict the type of defect 
existing in the shaft assembly.  
     The manufacturers of equipment can add a value to their products by generating the 
data of coast down time and its pattern of speed reduction for the ideal conditions and 
conditions of simulated defects, thereby furnishing the value of DIP unique to each defect. 
The availability of such data will enhance the condition monitoring capabilities during the 
period of commercial usage of the equipment. The CDT signature or the value of defect 
identification parameter, which, if used in conjunction with the other condition monitoring 
techniques will forewarn the asset owners, reduce unforeseen outages and failures [21], 
besides enabling them to plan for maintenance activities during upcoming maintenance 
windows. The simplicity of the technique and its use in equipment having inaccessible 
bearings are some of the features of this technique. 
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