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The Five Dimensional Couplings are designed to accommodate 5 degrees of shaft misalignment. This coupling allows easy 
adjustment to any possible misaligned shaft position without imposing heavy side loads on shafts, bearings or other machine 
equipment. Five Dimensional Couplings offer two parallel misalignments and three angular misalignments capabilities. The 
acting forces within the coupling can be precisely calculated, assuring a sound coupling design which is especially important 
for heavy-duty applications. If these shaft misalignments exceed the limit of the selected coupling capacity, excess side loads 
are introduced into the equipment which can cause vibrations, life reduction or failure of vital machine components such 
as bearings, motors, etc.

INTRODUCTION:
A coupling is a device used to connect two shafts together at 
their ends for the purpose of transmitting power. The primary 
purpose of couplings is to join two pieces of rotating equip-
ment while permitting some degree of misalignment or end 
movement or both. 

In five dimensional coupling rotary motion can be transmit-
ted between shafts with a considerable degree of displace-
ment, using the coupling for displaced shafts. This coupling 
can be used for high speed and high torque applications. In-
herently it is dynamically balanced. Angular velocities of the 
driving shaft are identically reproduced in the driven shaft 
and no phase shift is produced when the shaft displacement 
is changed.

The driven shaft is connected to the driver disk. Three ec-
centric, equally spaced pins extend from the face of the 
driver disk are used. The driven shaft has an identical disc 
and pin arrangement, but is parallely displaced from the 
driver shaft. A connecting or intermediate disk has three 
cylindrical pins that extend from each side face and have 
the same spacing as the pins on the driver and the driven 
disk as shown in figure 1.

 

Figure 1: Five Dimensional Coupling
Since the intermediate disk is suspended by three pins locat-
ed at the geometrically determined points, the center of the 

intermediate disk is also geometrically determined and cannot 
be moved unless the parallel shaft displacement becomes zero 
and the centerlines of the pins in the outer disk fall togeth-
er. In this case the intermediate disk is free to swing about 
the centers of these pins. For practical applications, the zero 
displacement positions should be avoided. When varying the 
displacement of the shafts the intermediate disk automatical-
ly adjusts its position in compensation. The shafts can be dis-
placed under load.

EXPERIMENTAL SET UP:
In Experimental set up as shown in figure 2, motor is used 
to give the power to the input shaft of the coupling through 
pulley and belt drive. Two bearing housings are provided to 
support the input and output shaft. At the end of the output 
shaft brake dynamometer is provided to measure the output 
torque. Tachometer is used to measure the output speed.   

 

Figure 2: Experimental Setup
 
PERFORMANCE TESTING:
Testing of coupling has carried by using following Procedure:

1) First set the 10 mm parallel offset between two shafts.
2) Started the motor by turning electronic speed variation 

knob.
3) Let mechanism run & stabilized at certain speed (say 1300 

rpm).
4) Place the pulley cord on Brake dynamometer pulley and 

added 100 gm weight into the pan, noted down the out-
put speed for this load by means of tachometer.

5) Added another 100 gm weight into the pan and took the 
reading.
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6) Five readings have taken for 500 gm.
7) Tabulated the readings in the observation table.
8) For second observation table parallel offset has increased 

up to 20 mm and repeated the procedure.
9) In this way, four observation tables have prepared for 

40mm offset.
10) Finally, plotted the following performance characteristics 

curves:
a) Torque Vs Speed;
b) Power Vs Speed;
c) Efficiency vs. speed.

DISCUSSION ON EXPERIMENTAL RESULTS:
1) Torque vs. Speed:

 

Graph 1: Torque vs. Speed
 
Characteristics Curves Torque vs. Speed have drawn for 10 
mm offset, 20 mm offset, 30 mm offset and 40 mm offset. 
From graph it is observed that as offset increases, speed de-
creases for the same torque. For each offset, as torque in-
creases, speed decreases slowly up to 0.02 N-m. Above 0.02 
N-m speed decreases at faster rate. Again speed is constant 
beyond 0.05 N-m.

2) Power vs. Speed:
Characteristics Curves power vs. Speed have drawn for 10 
mm offset, 20 mm offset, 30 mm offset and 40 mm offset. 
From graph it is observed that as offset increases, speed 
decreases for the same power. For each offset, as power 
increases, speed decreases slowly up to 2 watt. Above 2 
watt, speed decreases at faster rate. Again speed is con-
stant.

 

Graph 2: Power vs. Speed
 
Characteristics Curves power vs. Speed have drawn for 10 
mm offset, 20 mm offset, 30 mm offset and 40 mm offset. 
From graph it is observed that as offset increases, speed 
decreases for the same power. For each offset, as power 
increases, speed decreases slowly up to 2 watt. Above 2 
watt, speed decreases at faster rate. Again speed is con-
stant.

3) Efficiency vs. Speed:
 

Graph 3: Efficiency vs. Speed
Characteristics Curves efficiency vs. speed have drawn for 10 
mm offset, 20 mm offset, 30 mm offset and 40 mm offset. 
From graph it is observed that as offset increases, Efficiency 
decreases for the same speed. For each offset, as speed in-
creases, efficiency decreases. From graph it is also observed 
that as speed increases, efficiency decreases.

CONCLUSION:
From this dissertation work it is conclude that the coupling ef-
ficiency is 87.00% at 10 mm offset. For the same speed, the 
efficiency decreases up to 64.00%. Therefore, at the higher 
offset efficiency decreases due to increased vibrations and in-
creased centrifugal force.

Five dimensional Couplings are designed to accommodate five 
degrees of shaft misalignment. This coupling allows easy ad-
justment to any possible misaligned shaft position without im-
posing heavy side loads on shafts, bearings or other machine 
equipment. Five dimensional Couplings offer large shaft mis-
alignment capabilities. The coupling provides a smooth flow 
of power for maximum product quality. 
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