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Highlights  Abstract  

▪ The effect of rotor fins on motor temperature 

and vibration was analysed experimentally. 

▪ If there was no cooling in the rotor, the motor 

performance was negatively affected. 

▪ Failure in the rotor fins negatively affected 

motor balance and increased vibration. 

 Induction motors have a robust structure. However, they may encounter 

internal and external failures. These faults can lead to deterioration of 

motor performance and even to the stopping of the process. In addition, 

various faults that may occur in the motor cause the motor temperature 

to increase and result in a reduction in the lifespan of the motor. The aim 

of this study is to investigate the faults occurring in the cooling fins in 

the rotor end ring of a three-phase squirrel cage induction motor and the 

effects of these faults on motor performance, motor vibration and motor 

temperature. No-load operation, short circuit operation and loaded 

operation tests were performed on the healthy motor and the motor with 

defective rotor fins, during which both vibration and thermal images 

were obtained from both motors. The results showed that the shaving of 

the rotor fins caused an extra vibration in the motor. The absence of rotor 

fins, which also served as cooling, caused the thermal temperatures of 

the motor to increase and the motor performance to deteriorate. Motor 

efficiency decreased by 1% as a result of changing the equivalent circuit 

parameters. Data obtained from the no-load and short-circuit tests 

showed that the temperature values of the faulty motor were 5% and 

5.64% higher than those of the healthy motor, and in the loaded test, the 

temperature value of the faulty motor was 1.14% higher. 
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1. Introduction 

Squirrel Cage Induction Motors (SCIMs) are widely used today 

in many applications such as pumps, compressors, conveyors, 

machine tools and other industrial devices [1]. Despite their 

robustness, reliability, low-cost [2] good work parameters [3], 

and ease of maintenance [4], induction motors are prone to 

failure due to exposure to various harsh environments and 

incorrect operating conditions or manufacturing defects [5]. 

Although these motors are extremely reliable and robust, they 

can fail prematurely due to unforeseen reasons such as 

environmental, thermal and mechanical stresses [6]. Induction 

Motors (IMs) are the most widely used electrical machines in 

industry. For this reason, a malfunction in the motor can cause 

both cost loss and disruption of the production process in the 

enterprise. Faults may occur in IMs due to reasons such as 

imbalance in voltage and current values, overloading, thermal 

effects, environmental effects, unhealthy working environment, 
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faults during manufacturing, vibration, grounding fault, faults 

in windings, falling to single phase, etc. [7]. During operation, 

mechanical or electrical faults may occur in the stator or rotor 

of the motor or both at the same time [8]. The percentage 

changes in faults in IMs by IEEE (Institute of Electrical and 

Electronics Engineers) and EPRI (Electric Power Research 

Institute) are given in Figure 1 [9].

 

Figure 1. Percentage changes of induction motor failures. 

Faults in IMs are generally classified as internal and external 

faults [10]. These faults are grouped into three subgroups: 

electrical, mechanical and environmental. The types of faults 

that can occur in an IM are given in Figure 2 [11].

 

Figure 2. Induction motor fault types. 

During the operation of the IM, losses due to heat (core 

losses, stator copper losses and rotor losses) affect the efficiency 

and performance of the motor, and these losses cause some 

important problems when the temperature reaches values 

greater than the allowable operating temperature [12]. The 

effects of increasing temperature on the IMs are given in Figure 

3 [13]. 
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Figure 3. Effects of increasing temperature on the induction 

motors. 

During normal operation, most of the heat generated by the 

motor's losses is dissipated into the surrounding environment 

through heat transfer. However, factors such as severe 

overloading, prolonged starting, or impaired cooling conditions 

during operation (due to a broken cooling fan or clogged motor 

case) can affect the cooling capacity of the motor. When the 

cooling capacity of an IM is compromised, the temperature of 

the rotor bars and end ring, the stator windings and their 

insulation may exceed maximum threshold values. Therefore, 

real-time and accurate monitoring of the temperature of the IM 

is critical to minimize thermal damage and ensure reliable and 

safe operation [13]. Correct calculation of temperature rise in 

electric motors is a critical parameter for the design and 

operation of the motors. Moreover, temperature rise is also one 

of the main parameters that limits the rated power of any electric 

motor. Any uncertainty in predicting the temperature rise at 

critical points in the motor can result in oversizing the motor, 

which often involves extra materials, or the motor being rated 

to produce less power than is needed. Accurate thermal 

modeling of induction machines is critical to maintaining design 

integrity, high performance, motor monitoring and protection 

while reducing costs [14]. Temperature values in electric motors 

directly affect the performance of the motor. The average 

temperature is high, especially in businesses that are closed and 

have high indoor temperatures. High indoor temperatures have 

a direct negative impact on motor performance. It is known that 

the life of electric motors decreases with increasing temperature. 

The increase in the internal temperature of the motor and the 

increase in the stator winding resistance in direct proportion to 

the temperature, together with insufficient cooling of the motor 

housing, have negative effects on the performance of the motor. 

Therefore, cooling electric motors is important for the operating 

performance of the motor and energy saving. Cooling in 

induction motors is generally done by the cooling fins located 

on the housing, the cooling fins located on the rotor end ring 

and the fan [7]. 

Albana et al. made a comparison of six different fin designs 

and studied their effect on the thermal characteristics of the 

electric motor. The fins are mounted radially and axially. The 

six types of fin designs examined are radial fin-round, radial fin-

square, radial fin-servo, axial fin-round, axial fin-square, and 

axial fin-servo. The findings of the study showed that the 

performance of fins in cooling the electric motor depends on the 

fin area. It has also been stated that axially mounted fins provide 

better cooling than radially mounted fins [15]. Appadurai et al. 

analyzed the effect of cooling fins on the stator frame of an IM 

using the ANSYS program. They examined the temperature 

changes in the motor frame by changing the number and height 

of the fins. From the results, they stated that the efficiency of 

the fins increased due to the higher length and number of fins, 

but the volume of the fins also increased, leading to higher 

motor mass. They showed that optimum efficiency and 

minimum temperature at the fin tip were obtained by using 44 

fins with 15 mm fin length [16]. In their study, Abdullah and Ali 

investigated the effects of the fins in the stator frame of a 2.2 

kW induction motor on the motor temperature. They showed 

that fin thickness did not have a noticeable difference in motor 

temperatures, but there was a significant decrease in 

temperature values with increasing fin depth. They also found 

that the width between the fins had no effect on the motor 

temperature, and there was a significant decrease in the stator 

winding temperature with the increase in the number of fins. 

They showed that in the absence of any fins in the stator frame, 

higher temperature values are obtained in the motor compared 

to the motor with fins [17]. 

There are many ongoing studies in literature to keep the 

temperature values of the motors within certain limits. It is seen 

that these studies are generally in the form of different designs, 
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modeling/simulation/analysis of the cooling fins located in the 

stator frame of the motor or the motor fan [18-27]. 

This study focused on determining the effect of cooling fins 

on the rotor end ring of three-phase induction motors on motor 

performance, motor vibration and motor temperature. In the 

study, experiments were carried out for the performance 

analysis of healthy motors and motors with shaved rotor cooling 

fins, and during these experiments, vibration values and thermal 

images were obtained from various points of the motor. The 

motivation of the study is to perform both performance and 

thermal analyses of the faulty motor obtained by shaving the 

rotor fins compared to the healthy motor and to investigate how 

these values affect the motor performance. 

2. Material and Methods 

The motor used in the experiments is a 3-phase, squirrel cage 

induction motor, source voltage is 400 V, frequency is 50 Hz, 

motor power is 1100 W, star connected, nominal current value 

is 2.5 A, 4 poles, stator slot number is 36, shaft diameter is 25 

mm, S1 operation, IP55 protection class and F class insulation. 

The experimental set is given in Figure 4. Autotransformer for 

voltage regulation, power analyzer for power measurements and 

torque measurements are obtained by connecting to the 

experimental set via the load. In addition, a pen type vibration 

device is used for vibration measurements and a Flir E5 type 

thermal camera is used for thermal measurements. In addition, 

a tachometer, digital measuring instruments and a Fucolt brake 

are used as the load.

 

Figure 4. Experimental set-up. 

The top and side views of the rotor fins of the healthy motor 

and the balance screw are given in Figure 5 (a), (b) and (c). The 

width of the shaved cooling fins is 3 mm, the length is 8.6 mm, 

and the height is around 12 mm. The diameter of the round 

cooling fins is 3.2 mm. The total number of shaved fins is 32. 

All the fins on both sides of the rotor are shaved. As can be seen 

in Figure 5, the shapes of the fins on the upper and lower parts 

of the rotor are different from each other and the balance screw 

is seen. The purpose of this is to ensure the balance in the rotor.

   
(a) (b) (c) 

Figure 5. Rotor fins a) side view b) top view (c) balance screw. 
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The shaving process of the rotor cooling fins is given in 

Figure 6 (a). The top and bottom views of the rotor after the 

shaving process is completed are given in Figure 6 (b) and (c). 

After the shaving of the fins, the end rings were flattened with 

sandpaper to remove the roughness.

   
(a) (b) (c) 

Figure 6. (a) Rotor fin shaving process (b) top view (c) bottom view. 

After the rotor fins were shaved, the healthy motor and the 

faulty motor were tested for no-load operation, short circuit 

operation and loaded operation. The performance of each motor 

was evaluated using the data obtained from the experiments. 

In order to perform performance analysis on induction 

motors, a single-phase equivalent circuit model is used, and the 

model is given in Figure 7 [28].

 

Figure 7. Induction motor single phase equivalent circuit model. 

Equivalent circuit parameters of healthy and faulty motors 

are calculated with the help of the formulas given in Equation 

1-5.  

The equivalent impedance Zeq value of the induction motor 

is found with the help of Equation 1. In the equation, Vsc is the 

short circuit voltage and Isc is the short circuit current. 

𝑍𝑒𝑞 =
𝑉𝑠𝑐

𝐼𝑠𝑐
           (1) 

The equivalent resistance (Req) of the motor is calculated as 

in Equation 2 with the help of copper loss (Pcu) and short circuit 

current. 

𝑃𝑐𝑢 = 3 ⋅ 𝐼𝑠𝑐
2 ⋅ 𝑅𝑒𝑞          (2) 

Equivalent reactance (Xeq) value is calculated as in 

Equation 3 using equivalent impedance and equivalent 

resistance. 

𝑋𝑒𝑞 = √𝑍𝑒𝑞
2 − 𝑅𝑒𝑞

2           (3) 

Core resistance (Rfe) and magnetisation reactance (Xm) are 

found with the help of Equation 4 and Equation 5. In the 

equations, Vo is the no-load voltage, Pfe is the core losses, Io is 

the no-load current. 

𝑅𝑓𝑒 =
3⋅𝑉0

2

𝑃𝑓𝑒
           (4) 

      𝑋𝑚 =
𝑉0

𝐼0∙𝑆𝑖𝑛𝜃
                 (5) 

In induction motors, if the stator resistance is known, the 

rotor resistance value can be obtained by subtracting the stator 

resistance from the equivalent resistance value. If the stator 

resistance value is unknown, the equivalent resistance value is 

divided into two to obtain both resistances. The same applies to 

the stator and rotor leakage reactance values, and the equivalent 

leakage reactance value is divided by two to obtain both leakage 

reactances. 
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The efficiency values of the motors are calculated using the 

output power, core and copper losses as in Equation (6). 

𝜂 =
𝑃𝑜𝑢𝑡

𝑃𝑜𝑢𝑡+𝑃𝑓𝑒+𝑃𝑐𝑢
                (6) 

The formula giving the resistance change between the initial 

and final temperature in the motor is given in Equation (7) [29]. 

𝑅2 = 𝑅1 ⋅ (1 + 𝛼 ⋅ (𝑇2 − 𝑇1))               (7) 

In the equation, R1 represents the initial resistance value, R2 

represents the final resistance value, α represents the 

temperature coefficient, and T1 and T2 represent the initial and 

final temperatures, respectively. Here, the temperature 

coefficient varies depending on the winding material used. 

Since aluminum is used in the rotor windings, the α value is 

taken as 0.0038 [30]. 

 

In Equation 8, the torque expression obtained depending on 

the equivalent circuit parameters and the s slip value in 

induction motors is given. In the expression, f represents the 

frequency, p represents the number of poles and V1 represents 

the fundamental voltage. 

𝑇 =
3⋅𝑝

2⋅𝜋⋅𝑓
⋅

𝑅2

𝑠
⋅

𝑉1
2

(𝑅1+
𝑅2
𝑠

)
2

+(𝑋1+𝑋2)2
              (8) 

3. Obtained Results  

3.1. Performance analysis 

The results and analyses obtained from the experiments 

conducted on healthy and faulty motors are given below. The 

experiments were conducted at nominal current and voltage 

values. The values obtained from the no-load, short-circuit and 

loaded experiments for both motors are given in Table 1.

Table 1. Experimental data of healthy and faulty motors. 

Experiments Current Voltage Power Speed Power Factor 

 Healthy M. Faulty M. Healthy M. Faulty M. Healthy M. Faulty M. Healthy M. Faulty M. Healthy M. Faulty M. 

No-Load Operation 

Test 
2 A 2.04 A 400 V 400 V 151 W 161 W 1499.8 rpm 1499.8 rpm 0.11 0.12 

Short Circuit Test 2.5 A 2.5 A 70 V 70.9 V 211 W 216 W 0 0 0.7 0.72 

Load Operation 

Test 
2.5 A 2.5 A 400 V 400 V 1385 W 1368 W 1435 rpm 1432 rpm 0.8 0.79 

 

When Table 1 is examined, it is seen that the current values 

drawn at no-load are slightly higher for the faulty motor. In 

terms of core losses, it is seen that the loss value obtained from 

the faulty motor is 6.62% higher than the healthy motor. In the 

short circuit test, it is seen that the copper losses are larger for 

the faulty motor. For both power losses, small increases in the 

measured current and voltage values and a larger power factor 

value resulted in an increase in both core and copper losses of 

the faulty motor compared to the healthy motor. 

The obtained equivalent circuit parameters for healthy and 

faulty motors are given in Table 2. The equivalent circuit 

parameters are given in ohms.

Table 2. Equivalent circuit parameters of healthy and faulty motors. 

Parameters Healthy M. Faulty M. % Difference 

Equivalent Impedance (Zeq) 16.165 16.373 1.286 

Equivalent Resistance (Req) 11.253 11.520 2.372 

Equivalent Reactance (Xeq) 11.605 11.634 0.249 

Core Resistance (Rfe) 1059.602 993.788 -6.211 

Magnetization Reactance (Xm) 116.284 114.003 -1.961 

When the values are examined, it is seen that the equivalent 

impedance, equivalent resistance and equivalent reactance 

values for the faulty case increase by a certain amount, and this 

is because the temperature value of the motor has increased in 

the faulty case. The fact that the heat cannot be discharged has 

resulted in an increase in the resistance values. The increase in 

the resistance has caused the other parameters to increase. There 

has been a small decrease in the core resistance and 

magnetization reactance obtained from the no-load values. 

Figure 8 shows the torque-speed graph for healthy and faulty 

motors. The graphs were obtained using the data obtained in 

Equation 8 and Table 2. When the graph is examined, it is seen 

that the changes in the equivalent circuit parameters have  

a greater effect on the motor's maximum torque. At the nominal 

torque value, it is seen that the torque value of the faulty motor 

decreases slightly. 
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It is seen that the temperature values of the faulty motor are 

higher than the healthy motor, which has a significant effect on 

the equivalent circuit parameters of the faulty motor. In 

particular, it is seen that the increase in winding resistance plays 

a more critical role on the torque-speed characteristics.

 

Figure 8. Torque-speed graph of healthy and faulty motors. 

The torque values of healthy and faulty motors are given in 

Table 3. 

Table 3. Torque values of healthy and faulty motors. 

Parameters Healthy Motor Faulty Motor 

Starting Torque [N.m] 21.934 21.898 

Maximum Torque [N.m] 27.494 27.182 

Nominal Torque [N.m] 7.147 6.983 

The efficiency values found by using the core and copper 

losses obtained for the healthy and faulty motors were obtained 

as 75.3% for the healthy motor and 74.47% for the faulty motor. 

It is observed that the efficiency obtained from the faulty motor 

decreased by 1.01% compared to the healthy motor. 

When the performance data obtained from healthy and 

faulty motors were examined, it was seen that the failure in the 

rotor fins resulted in an increase in the temperature values on 

the motor due to the heat in the rotor not being discharged 

outside, and this negatively affected the motor performance. 

3.2. Vibration analysis 

Vibrations are an important topic in the field of mechanics and 

electricity. In the case of electric motors, their presence and 

magnitude become even more important, since they directly 

affect the behaviour of the systems in which they are integrated. 

The sources that cause electric motors to vibrate include 

electrical imbalance; mechanical imbalance of the rotor and 

coupling average; consequences of many mechanical problems 

such as gaps, frictions, bearings and others; consequences of 

external effects such as poor alignment of some subsystems, 

such as foundation; resonance, critical speed [31]. 

Long-term vibration operation of IMs will cause 

deterioration of motor performance. Vibrations in a motor 

(medium power) cause structural deformation affecting the 

stator windings due to the strong electromagnetic force. To meet 

the industrial requirements, less vibration in motors is 

mandatory for better efficiency in continuous operation. If the 

permissible limit is exceeded, it is necessary to identify the 

cause of increased vibrations [32]. 

 

Figure 9. Points where vibration values were measured. 

Another analysis performed on the healthy and faulty motor 

is vibration analysis. As a result of the shaved rotor fins, an 

imbalance/symmetry disorder will occur in the rotor. The effect 

of this asymmetrical situation on the vibration values and 

performance of the motor was investigated. In the literature, it 

is seen that the measuring devices used to measure vibration in 

induction motors are connected to different points of the motor 
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[33, 34, 35]. In this study, vibration values were measured from 

3 different points given in Figure 9. The first and second points 

were measured from the top of the motor, front and rear cover 

sections. The third measurement point was taken from the table 

section where the motor feet are located.  

The values taken from various points (1-2-3) of the motor 

using a pen type vibration device for no-load and loaded 

operation are given in Table 4. Since the motor stops at the time 

of short circuit, it is not necessary to take any measurement. The 

vibration values given in Table 4 are in m/s2.

Table 4. Vibration values of healthy and faulty motors in no-load and loaded operation tests. 

Experiments 
Point 1 Point 2 Point 3 

Healthy M. Faulty M. Healthy M. Faulty M. Healthy M. Faulty M. 

No-Load Operation Test 0.21 0.56 0.48 0.91 2.40 2.45 

Load Operation Test 2.63 3.45 1.37 1.68 2.68 3.51 

 

When Table 4 is examined, it is seen that the vibration values 

for the no-load operation test are lower than 1 m/s2 at locations 

1 and 2. In the loaded operation experiment, it is seen that the 

values  obtained are quite high. The main reason for this 

situation is that the motor and load shafts are coupled, and this 

causes an extra vibration to the motor. When the values at point 

3 are compared, it is understood that the vibrations in the motor 

are transferred to the table via the feet. It is also understood that 

the shaving of the rotor fins for the faulty motor causes an extra 

vibration in the motor due to the asymmetrical situation. It is 

seen that all the data obtained for the faulty situation are higher 

than the healthy motor. 

3.3. Thermal analysis 

An increase in temperature during operation of an IM can lead 

to motor failure and a reduction in lifespan. Therefore, the 

thermal behavior of the IM should be considered as a critical 

criterion in selecting the motor [36]. In addition, the temperature 

of electric motors significantly affects the motor parameters. 

Since the resistance changes of the stator and rotor winding 

depend on the temperature, the torque-speed characteristics in 

IM are also affected [37]. 

Temperature changes in no-load operation, short circuit 

operation and loaded operation experiments were obtained 

separately for healthy and faulty motors. The aim here is to 

show the effect of the fins on the rotor thermally. Figure 10 (a) 

shows the thermal camera images of the healthy motor during 

the no-load operation test, (b) the short-circuit operation test, 

and (c) the loaded operation test. Thermal measurements were 

made with a Flir E5 handheld thermal camera. Thermal 

measurements were performed from the motor test set at a 

distance of 1 meter, which is specified in the camera catalogue. 

The camera height was adjusted according to the type of 

experiment.

   

   
(a) No-load test (b) Short circuit test (c) Loaded test 

Figure 10. Temperature images of the healthy motor. 
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Figure 11 (a) shows the thermal camera images of the faulty 

motor during the no-load operation test, (b) the short circuit 

operation test, and (c) the loaded operation test.

   

   
(a) No-load test (b) Short circuit test (c) Loaded test 

Figure 11. Temperature images of the faulty motor. 

 

According to the thermal camera images obtained, it was 

determined that the temperature obtained from the faulty motor 

was greater than those from the healthy motor in all three studies. 

It was observed that the highest temperature values for each 

operating condition were generally obtained from the middle 

parts of the motors. The values in the temperature graphs for 

both healthy and faulty motors in Figure 12 and Figure 13 were 

plotted using the values taken from the hottest point of the motor 

in the thermal camera measurements. The Flir E5 thermal 

camera was calibrated to show the hottest point of the motor. 

Temperature changes with respect to time obtained from the 

no-load and loaded operation experiments of both motors are 

given in Figure 12. Here, measurements were made every 5 

minutes, and the experiments were completed in 30 minutes. 

The laboratory ambient temperature was taken as the initial 

operating temperature, approximately 22 oC, and this was 

accepted in all experiments.

 

Figure 12. Time-temperature changes for no-load and loaded operating conditions of healthy and faulty motors 

When Figure 12 is examined, it is seen that the initial values 

for both motors in the no-load operation experiment were 

obtained at room temperature, and the temperature value in the 

motor increased rapidly as time progressed. It is observed that 

the temperature progresses at higher values in the faulty case 

than in the healthy motor in each time period. When the loaded 
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operation test data is examined, it is seen that although the initial 

temperature values are almost the same, the faulty motor 

operates at higher temperatures than the healthy motor as time 

progresses. In the loaded operation test, it was determined that 

an increase of 72.27% occurred between the initial and final 

temperature for the faulty case. When compared with the 

healthy motor, a 2.15% higher temperature value was obtained 

for the final temperature value. These values clearly show that 

the absence of cooling fins on the rotor increases the 

temperature values in the motor. 

The time-temperature changes of both motors during short 

circuit operation are given in Figure 13.

 

Figure 13. Time-temperature changes for short circuit operation of healthy and faulty motors. 

In the short circuit test, the experiment must be completed 

in a very short time to avoid damage to the motor due to the high 

current. The experiment was completed in less than 1 minute 

and it is seen that the temperature values increased rapidly in 

this short time. It is seen that the temperature value at the last 

measurement point of the faulty motor increased by 4.72% 

compared to the healthy motor. 

High temperature values in steady state operation will also 

cause the motor's lost power values to increase. This will result 

in a decrease in efficiency and negatively affect motor 

performance. 

4. Discussion 

Induction motors are widely used in the industry, but an internal 

or external fault may cause the motor to break down or the 

process to stop. In the study, the effects of the fault in the rotor 

cooling fins of a three-phase squirrel cage induction motor on 

the temperature, vibration and performance of the motor were 

obtained experimentally. 

The shaving of the cooling fins on the rotor end ring has 

disrupted the rotor balance. In particular, the shaving of the 

screws used for the rotor balance, as shown in Figure 5c, has 

caused serious deterioration in the rotor balance, which has 

caused the motor to operate in a vibrating manner. It is seen that 

the vibration values obtained from different points are higher 

for the faulty motor. This shows that the motor operates in an 

asymmetrical manner. 

In another analysis, the temperature parameter, the lack of 

sufficient cooling in the rotor resulted in higher temperature 

values in the faulty motor compared to the healthy motor in all 

three operating conditions. This resulted in an increase in the 

resistance and reactance values in the faulty motor. 

The failure to provide complete cooling in the motor 

resulted in a negative effect on the performance values of the 

faulty motor. In fact, differences were obtained in the torque 

speed graphs of the healthy and faulty motors. An increase in 

the lost power values occurred, resulting in a 1% decrease in 

motor efficiency. 

5. Conclusion 

The aim of this study is to investigate the effects of the failure 

of the rotor fins, which are located on the rotor end ring of the 

induction motor and have great importance in cooling the motor, 

on the thermal, vibration and performance of the IM. 

Experiments were carried out and analyses were done for both 

healthy and faulty conditions. According to the thermal data 

obtained, it was determined that the shaved rotor fins resulted 

in similar temperature values in the initial measurements during 
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the no-load operation of the motor, and that the temperature 

increased more than the healthy motor as time progressed. 

During the loaded operation tests of the motor, it was observed 

that the faulty motor operated at higher temperatures than the 

healthy motor from the beginning of the experiment. Based on 

the last measured values, it is seen that the temperature value of 

the faulty motor during loaded operation is 2.15 % higher than 

that of the healthy motor. 

During the short-circuit operation, it was observed that the 

temperature values increased rapidly due to the high current 

values, and again the values in the faulty condition were 

obtained larger than the healthy motor. The temperature value 

of the faulty motor was 4.72 % higher than that of the healthy 

motor. This situation also negatively affected the performance 

of the motor, and a 1% decrease in efficiency occurred. It was 

observed that a slight decrease in the torque values occurred. 

The maximum torque value of the faulty motor decreased by 

1.13 %. 

When the vibration data of the motor were examined, it was 

seen that the shaving of the rotor fins negatively affected the 

balance of the motor. It has been determined that the vibration 

values in the faulty motor are greater than those in the healthy 

motor, both in no-load and loaded operation. During loaded 

operation, it was determined that the vibration values, especially 

at points 1 and 3, were 31% higher.
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