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Abstract: The machine we designed and fabricated is used for grinding any shape of object like 

circular, rectangular, and polygon. in our project grinding machine is used to grinding the 

different types of material. The grinding machine is rotated by the single-phase induction motor. 

Hence our project namely solar powered grinding machine is a special type of machine. 

According to the type of material to be grind, the grinding tool can be changed. This project gives 

details of grinding various shapes and sizes of components. This machine can be widely applied 

in almost all type of industries. By varying the pulley sizes, I can get a high-end speed of over 

10,000 rpm if needed. The only change I would make is to have a totally enclosed motor to keep 

out the grit. The power applied to grinding wheel act as flywheel along with power recovery by 

generator (alternator) coupled to the main shaft, rotating at high speed. Reduces the power 

requirement to very low. This effect is the advantage that we have proposed to industrial use. The 

power applied to the motor is solar, so the conservation of energy with use of clean energy. 

 

I. INTRODUCTION 

Solar and kinetic energy recovery system and it refers to the mechanisms that recover the energy that would 

normally be lost when reducing speed by loading of grinding machine. The energy is stored in a mechanical 

form and retransmitted to the grinding wheel in order to help the acceleration. Electric vehicles and hybrid 

have a similar system called regenerative brake which restores the energy in the batteries. The system device 

recovers the kinetic energy that is present in the wasted in non-using and overloading condition at also normal 

situation created by the grinding process. It stores that energy and converts it into power that can be called 

upon to boost acceleration.  

There are principally two types of system - battery (electrical) and flywheel (mechanical). Electrical systems 

use a motor-generator incorporated in with belt transmission which converts mechanical energy into 

electrical energy and vice versa. Once the energy has been harnessed, it is stored in a battery and released 

when required. This process reduces the power requirement of the machine by 20% overall. Thus, battery 

and flywheel combination is the well suited for this application. 

While using this technical approach, inertial mass is accelerating to a very high rotational speed and 

maintaining the energy in the system as rotational energy. The energy is converted back by generator from 

the flywheel. Available performance comes from moment of inertia effect and operating rotational speed. 

Flywheel mass is electrically driven via electric motor / generator unit. Electricity to accelerate and 

decelerate the flywheel. In comparison with other conventional ways of storing electricity our systems 

combined with innovative concept offer solar essential advantages. Thus, this system is minimally use power 

and deliver much higher power output and energy efficiency. 

 

II. OBJECTIVES 

 Efficient use of renewable energy. 

 Efficient use of grinder and flywheel, so that load on machine will reduce and current requirement 

will also reduce. 

 Use of alternator to save the energy. 
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III. LITERATURE SURVEY 

Research on the grinding mechanism based on the cutting simulation: 

Author Name: ZHANG Hongxia, CHEN Wuyi 

Grinding of metals is a complex material removal operation. Research on cutting process of a single abrasive 

grain is the basis of further understanding of grinding mechanism. In this investigation, the simulation and 

analysis for the non- uniform thermo-mechanical coupling intense stress fields in cutting zones of a single 

abrasive with negative rake are conducted by means of the FEM techniques. The cutting forces, the cutting 

temperature distribution and the strain rate in cutting zone are numerically demonstrated. Grinding 

mechanics are analyzed from microscopic view according to the simulation results. Research results facilitate 

a better understanding on the mechanics of grinding. 

 

Electricity Generation from Solar Energy: 

Author Name: Mohd Rizwan Sirajuddin Shaikh, Santosh B. Waghmare, Suvarna Shankar Labade, Pooja 

Vittal Fuke, Anil Tekale 

Most of the people are aware about nonrenewable energy resources. Solar energy has become increase more 

popular due to their economic benefits. By on Battery Backup, Solar Energy can even provide Electricity 

24x7, even on cloudy days and at night. This also used with inter-grid System with Continuously Power 

supply. It has more benefits compared to other forms of energy like fossils fuels and petroleum deposits. 

 

Solar powered pmdc motor drive: 

Author Name: Mohan Kashyap, Saurabh Chanana, Jai Singh Arya 

In order to make solar energy competitive with the other forms of renewable energies, a better exploitation 

of its advantages especially environmental side, this will be possible only with the development of the less 

expensive and high output efficiency systems. In this paper, the modeling and simulation has been done in 

Simulink software available with MATLAB for a solar photovoltaic (PV) powered industrial type permanent 

magnet DC (PMDC) motor drive. 

 

Design and Dynamic Analysis of Flywheel: 

Author Name: T. Raja Santhosh Kumar, Suresh Babu Koppula, Cr. Prakash, D. V. Srikanth 

A flywheel is an inertial energy-storage device. In this paper totally all dimensions have found theoretically 

for required power 20 KW and it is rotating from 400 RPM to 410 RPM. Fly wheel are modelled in PRO/E 

5.0 software and this is analyzed with considering at different time interval and different loading conditions 

have found from theoretically. Countering the requirement of smoothing out the large oscillations in velocity 

during the cycle of a mechanism system, a flywheel s designed and analyzed. In that four-time intervals are 

considered like motion less, starting position, changing speed and constant speed. 

 

E. Study on the Effect of Grinding Pressure on Material Removal: 

Author Name: Peng-Zhan Liu, Wen-Jun Zou, Jin Peng, Xu-Dong Song and Fu-Ren Xiao. 

Passive grinding is a new rail grinding strategy. In this work, the influence of grinding pressure on the 

removal behaviors of rail material in passive grinding was investigated by using a self-designed passive 

grinding simulator. Meanwhile, the surface morphology of the rail and grinding wheel were observed, and 

the grinding force and temperature were measured during the experiment.  

Results show that the increase of grinding pressure leads to the rise of rail removal rate, i.e., grinding 

efficiency, surface roughness, resi stress, grinding force and grinding temperature. Inversely, the 

enhancement of grinding pressure and grinding force will reduce the grinding ratio, which indicates that 

service life of grinding wheel decreases. 
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System Architecture 

 

IV. CONCLUSION 

The fabrication of Solar Powered Grinding Machine with Flywheel was successfully completed as per the 

designed specification. The trial performance of this device provides to be successful, with case of operation 

and safety, hence the results has given a clear indication of its commercial viability. The cost analysis has 

shown its economic feasibility and we are under the impression that it can be further reduced, when produced 

on a mass scale. 
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