
IJSRD - International Journal for Scientific Research & Development| Vol. 6, Issue 02, 2018 | ISSN (online): 2321-0613 

 

All rights reserved by www.ijsrd.com 1251 

Magnetic Power Transmission 

Amey Dongare1 Vaibhav Jadhav2 Vinayak Chougule3 Abhijeet Shinde4 Prof Kiran Gavhane5 

5Assistant Professor  
1,2,3,4,5Dr. Dy Patil Institute of Technology, Pimpri, Pune, India 

Abstract— A magnetic coupling is a coupling that transfers 

torque from one shaft, but using a magnetic field rather than 

a physical mechanical connection. Magnetic shaft couplings 

are most often used for liquid pumps and propeller systems, 

since a static, physical barrier can be placed between the two 

shafts to separate the fluid from the motor operating in air. 

Magnetic shaft couplings preclude the use of shaft seals, 

which eventually wear out and fail from the sliding of two 

surfaces against each another. Magnetic couplings are also 

used for ease of maintenance on systems that typically require 

precision alignment, when physical shaft couplings are used, 

since they allow a greater off axis error between the motor 

and driven shaft. Magnetic gearing is also being explored for 

use in utility scale wind turbines as a means of enhancing 

reliability. The magnetic coupling has several advantages 

over a traditional stuffing box.  
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I. INTRODUCTION 

The objective of studying magnetic gears is to replace 

mechanical gears which are noisy, require frequent 

maintenance and lubrication, and suffer from friction losses. 

The magnetic gear is contactless and quiet in operation, and 

it requires no lubrication. In addition, it slips when 

overloaded whereas the mechanical gear may break down 

when overloaded. The magnetic gear has been studied more 

thoroughly in the last decade although there was a patent in 

1901 by Armstrong and an improved one in 1941 by Faus. 

A magnetic coupler transmits a force without any 

actual physical contact. Since magnetic forces attract and 

repel, and this force performs work, the action can be linear 

or rotary. A simple magnetic coupler has a follower and a 

driver. The driver is connected to a motor, while the follower 

reacts to the driver's motion, and this results in the 

transmission of mechanical energy without contact. 

A magnet produces a magnetic field or force. This 

force acts on ferromagnetic materials and pulls them together 

or pushes them apart. Ferromagnetic materials include iron, 

cobalt, nickel, and certain alloys. The overall strength of a 

magnet is measured by what is termed its magnetic moment, 

or by the magnetic flux that is produced. 

A. Principles of operation 

The magnetic coupling works by using the power generated 

by permanent magnets. No external power supply is needed. 

These are permanent magnets not electro magnets. 

 
Fig. 1: magnetic poles and forces exerted upon each other 

The magnets are installed alternating between poles 

in a side by side and opposing position as seen in the diagram. 

The main body of each coupling half is of ferromagnetic 

material to aid the channeling of the magnetic field correctly 

and therefore maximizing transmittable torque. 

II. LITERATURE SURVEY 

Daisaburo Yoshioka [1]: A noncontact power feeding and 

data-transmission system for an underwater sensor installed 

at an ocean observation mooring buoy is proposed. Magnetic 

properties of the proposed system are evaluated with the use 

of software package ELF/MAGIC. We have experimentally 

confirmed that sufficient power of about 180 mW can be 

supplied to the sensors and bidirectional signal transmission 

between sensors and the water-surface located buoy can be 

accomplished. 

Wang, Li [2]: A superconducting coupling solenoid 

mounted around four conventional RF cavities, which 

produces up to 2.6 T central magnetic field to keep the muons 

within the cavities, is to be used for the Muon Ionization 

Cooling Experiment (MICE). 

The coupling coil made from copper matrix NbTi 

conductors is the largest of three types of magnets in MICE 

both in terms of 1.5 m inner diameter and about 13MJ stored 

magnetic energy at full operation current of 210A. The stress 

induced inside the coil assembly during cool down and 

magnet charging is relatively high. In order to validate the 

design method and develop the coil winding technique with 

inside-wound SC splices required for the coupling coil, a 

prototype coil made from the same conductor and with the 

same diameter and thickness but only one-fourth long as the 

coupling coil was designed and fabricated by ICST. 

III. SYSTEM DESCRIPTION 

 
A magnetic gear uses permanent magnets to transmit torque 

between an input and output shaft without mechanical 

contact. Torque densities comparable with mechanical gears 

can be achieved with an efficiency >99% at full load and with 

much higher part load efficiencies than a mechanical gear. 

For higher power ratings a magnetic gear will be smaller, 

lighter and lower cost than a mechanical gear. Since there is 

no mechanical contact between the moving parts there is no 
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wear and lubrication is not required. Magnetic gears 

inherently protect against overloads by harmlessly slipping if 

an overload torque is applied, and automatically and safely 

re-engaging when the fault torque is removed. 

Magnomatics has developed a range of magnetic 

gear technologies for achieving low and high ratios and a 

linear gear variant. The magnetic gear concept has been 

extended to provide both an ultra-high torque density pseudo 

direct drive electrical machine and a variable ratio gear 

topology for continuously variable transmission systems. 

IV. CALCULATION 

A. Electric motor 

MS series low voltage squirrel cage 0.02 hp motor 

Output Power: 15 watt-25 watt 

Shaft diameter = 15 mm 

AC Voltage: 220V 

Frequency: 50/60Hz 

Phase:  single-phase 

Speed – 500 rpm 

Application: pumping, fan, compressor, etc. 

The power transmitted by shaft and the torque in the shaft are 

related as 

W= Mt* ω 

If W is in Watts and Mt in Nm. ω is angular velocity in rad/s 

and equals 2πN/60 

W=2πNMt/60 

Mt= 30W/ πN………equation 1 

The shearing stress and the torque are related as 

τ = 16 Mt*103 / π*d3 

If Mt is in Nm and d in mm. 

Mt= π/16 (10-3   τ d3 ) …………eqn 2 

From Eqs. (1) and (2) we get, 

30W/πN = π/16 (10-3   τ d3 ) 

d3 = 16*30 W*103 / (π2N τ) 

d= 36.5(W/ τN)0.33 ......................... eqn 3 

In Eq. (3) W is in Watt, τ in N/mm2, N in rpm and d in mm. 

For calculating shaft diameter, d, we substitute the 

permissible value of shearing stress in place of τ. Table below 

describes permissible values for steel shaft under various 

service conditions, when the bending are much smaller then 

torsional loads. 

 
Table 1: Allowable Shear Stress for Shafts 

So equation 3 becomes 

d= 36.5(W/ τN)0.33 

Taking allowable shear stress for shafts under small loads in 

coupling as τ= 8 MPa 

d= 36.5(25/8*500)0.33 

d= 6.83 mm = 7 mm 

Considering factor of safety as 2, the shaft size will be 

D= 2*d 

D= 2*7 

D= 14 mm. 

B. En8 Rounds Bright Drawn / Turned bars available sizes 

 
So selected shaft diameter closest to D= 14 mm is = D=15 

mm. 

This is taken as 15 mm to add better safety and availability in 

market. 

So we take diameter of second shaft will also be 15 mm. 

Number of shafts required =2 

Length of shafts required = 200 mm 

C. Bearing 

RADIAL BALL BEARING: 6202 

DIMENSIONS OF BEARING: 

INSIDE DIAMETER= 15MM,   OUTSIDE DIAMETER =35 

MM,     WIDE= 12 MM. 

 
Table 2: radial bearings chart with designation number 

1) PULLEY BELT DRIVE: 

The belt drive is used here to transmit power from AC motor 

to the driving disc of coupling. The pulley is of V slot of angle 

β=25 0. 

The dimensions of belt drive are as follows, 

a) Driving pulley: 

Type- V belt drive 

Outer diameter= 30 mm 

Inner diameter = 15 mm 

Width = 20 mm 

Material= mild steel 

Driven pulley 

Type V belt drive 

Outer diameter = 230 mm 
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Central hole diameter = 15 mm 

Width = 20 mm 

Material = cast iron 

b) Belt: 

Type – v belt 

Central distance between pulleys = 1 feet = 304 mm 

Length – 1050 mm= 1.05 m 

Width = 10 mm 

Height = 10 mm 

V angle- 2β=25 0. 

Material – rubber 

2) Power transmitted by belt drive: 

We have to calculate the power that can be transmitted 

between pulleys of 230 mm diameter rotating at 500 rpm. 

We know that mass of the belt per meter length, 

m = Area × length × density = 125 × 10-6× 1 × 1200 = 0.15 

kg/m 

And speed of the belt, 

V= πdN/60 = 3.142 *0.230 *500/60 = 6.02 m/sec 

a) Centrifugal tension: 

Tc = m.v2 = 0.15 (6.02)2 = 5.4 N 

And maximum tension, T = σ× a = 0.08 × 106 × 125 × 10-6 = 

10 N 

We know that tension in the tight side of the belt, 

T1   = T – TC = 10 – 5.4 = 4.6 N 

Let T2 = Tension in the slack side of the belt. 

Since the pulleys are of the same size, therefore angle of lap 

(ϴ) = 180° = π rad. We know that 

2.3 log (T1/T2) = µ ϴcosecβ 

2.3 log (T2/T1) =0.12*3.142*cosec12.5 

So 

T1/T2= 5.7187 

T2= T1/5.7187 = 4.6/5.71= 0.80 N 

b) Power transmitted 

We know that power transmitted, 

P = (T1 – T2) v = (4.6 – 0.80) 6.02 = 22.87 Watt 

3) Force exerted by magnets in magnetic coupling: 

Magnets are an important part of our daily lives, serving as 

essential components in everything from electric motors, 

loudspeakers, computers, compact disc players, microwave 

ovens and the family car, to instrumentation, production 

equipment, and research. 

The table below compares the magnetic 

performance of neodymium magnets with other types of 

permanent magnets 

 

Force is calculated by 

F = 0.577 * B^2 * A 

Where B is the flux density in the gap in kG, and A is the 

magnet area in square m. 

For round or rectangles shapes, use current sheet calculations 

to estimate B in the gap, or at the end of the magnet. These 

equations are available in under the Tools section of the 

navigation bar on our Web site. They can also be found in our 

Reference and Design Manual, available for download under 

our Engineering Support section. 

If the magnet is in contact with steel, double the magnet 

length since the steel will mirror the magnet's properties. For 

round or rectangles some distance off a steel keeper, use 

current sheet equations to calculate flux at half the separation 

distance. This is a ballpark calculation and empirical values 

are usually higher. 

F = 0.577 * B^2 * A 

For Neodymium Iron Boron magnet 

B= 150 kJ/m3 

A= area for 1 inch round magnet= π/4 D2 = 5.06*10-4m2 

F=0.577*1502*5.06*10-4 

F=6.56 N 

4) Torque transmitted: 

Torque exerted by this magnetic force onto disc coupling is 

calculated by, 

Torque = force*perpendicular distance 

Torque = force*radius of disc 

Disc diameter= 130 mm so radius will be R= 65 mm= 0.065 

m 

Torque T = F*R 

T= 6.56*0.065 

T= 0.4264 Nm. 

So the torque transmitted by the magnetic coupling is 0.4264 

Nm. 

5) Power transmitted: 

The power transmitted by the magnetic coupling is calculated 

by, 

P= 2πNT/60 watt. 

P= 2*3.142*500*0.42/60 

P= 21.99 watt. 

6) Transmission Efficiency of system: 

Transmission efficiency of the system is calculate by 

 
nt = 21.99 / 22.87 

=0.9615 

nt= 96.15 % 

So the transmission efficiency of this magnetic coupling is 

96.15 % which is way better than contact mechanical 

coupling of joints and gears which is considered normally as 

85 %. 
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V. SOFTWARE DESIGN (3D MODEL) 

 

VI. ADVANTAGES 

 No physical contact hence no friction, wear or vibration. 

 Higher transmission efficiency. 

 Easy to maintenance. 

 Repairing is easy. 

 Low cost. 

VII. CONCLUSION 

Our system will successfully demonstrates the benefits of 

contactless power transmission like , higher transmission 

efficiency, reduced power loss, no friction as it is contactless 

and hence no wear of components and system so greater life 

of system. Above all there is no noise and vibrations like 

contact system. 

Magnet couplings, clutches and brakes are both safe, 

reliable and particularly economical to operate. They work 

without wear or contact, are virtually maintenance- free, 

operate with low bearing friction (concentric ring couplings) 

and, under conditions of normal use, have an almost 

unlimited working life. They are particularly useful when it 

is necessary to ensure a strict, physical separation between the 

drive and driven side. 

A magnetic gear uses permanent magnets to transmit 

torque between an input and output shaft without mechanical 

contact. Torque densities comparable with mechanical gears 

can be achieved with an efficiency more than 90% at full load 

and with much higher part load efficiencies than a mechanical 

gear. For higher power ratings a magnetic gear will be 

smaller, lighter and lower cost than a mechanical gear. Since 

there is no mechanical contact between the moving parts there 

is no wear and lubrication is not required. 
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