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Abstract— The paper discusses survey of surface (SPD) grinding machine. Grinding is a process by which scrap material is removed using silica 

based grinding tool by continuously rubbing the outer surface of the bearing with the tool. Grinding is used to finish work-pieces that must show 

high surface and high accuracy of shape and dimension. A grinding machine, which is a type of machine, used an abrasive wheel on cutting tool. 

The grinding machine is currently based on MTC system which is a primitive type of system and needs up-gradation. The survey is conducted 

for finding out reasons for the down time of current Machine tool control operated system. Down time is the most important thing for any 

company which affects the production. Average down time is usually built into the price of the goods produced, to recover it’s cost from the 

sales revenue. Quality and efficiency of the bearing is also the issues of the current grinding machine.  
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I  INTRODUCTION 

   

A bearing is a machine element that constrains relative 

motion and reduces friction between moving parts to only the 

desired motion. 

 

 Types of bearings:- 

1.Ball Bearings 

2.Roller Bearings 

3. Needle Bearings 

 

                
                   

                       Figure.1 Tapered Roller Bearing 

 

Roller Bearings are a type of rolling-element bearing that uses 

cylinders (rollers) to maintain the separation between the 

moving parts of the bearing (as opposed to using balls as the 

rolling element). The purpose of a roller bearing is to reduce 

rotational friction and support radial and axial loads. 

Compared to ball bearings, roller bearings can support heavy 

radial loads and limited axial loads (parallel to the shaft). 

 

 They can operate at moderate to high. The lubrication method 

must carefully considered during the design phase when using  

 

roller bearings. Tapered roller bearing consists of four basic 

components including: the cone (inner ring), the cup (outer 

ring), tapered rollers, and a cage (roller retainer).  

 

The cone, cup and rollers carry the load while the cage spaces 

and retains the rollers on the cone. The cone, rollers and cage 

components of our tapered roller bearings are referred to as the 

cone assembly. Individual cup and cone components of our 

tapered roller bearings are available as well as the complete 

assembly. SPD grinding machine carries out process of face 

grinding of outer ring of a bearing. 

  

II       LITERATURE SURVEY 

 

The Outer Ring face Grinding Machine at the T8 channel of 

production line has been controlled by MTC till date.MTC is 

nothing but Machine Tool Controller. It consists of CPU card, 

Input card, Output card, Access card. It’s an independent 

controller for OR face Grinding Machine. Due to presence of 

maximum number of spare parts and difficulty in maintenance 

it is cumbersome to use it. Also the different spare parts are to 

be purchased from different manufacturers and they need to be 

assembled together which is quite a tedious task. The grinding 

machine is using this MTC technology. In other countries after 

advancement in PLC automation technology it was found that 

use of PLC was much easier, efficient and user friendly. It has 

been helpful in decreasing the downtime of production. Thus 

the MTC controller is slowly being replaced by PLCs. As the 

need of MTCs is reducing their manufacturing has come to a 

halt. Thus availability of spare parts has become a major 

problem for companies. 

http://www.ijrmee.org/
http://en.wikipedia.org/wiki/Accuracy
http://en.wikipedia.org/wiki/Grinding_wheel
http://en.wikipedia.org/wiki/Cutting_tool_%28metalworking%29
http://www.astbearings.com/ball-bearings.html
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III SYSTEM METHODOLOGY 

                   SPD OR Face Grinding Machine 

 

 
 

Figure 2  SPD grinding machine 

 

1) Machine Concept 

Double Disc Face Grinding Machine: 

By ensuring flat and parallel surfaces, the SPD grinding 

machines enhances the accuracy of subsequent machining 

operations. Perfect for production line integrations, these 

machines serves small or large production lots equally well. 

Chucking and loading principles: 

Plunge grinding with free work piece rotation (driven by the 

grinding wheels). The work piece is indexed via the loading 

wheel into grinding position in a closed or an open pocket 

grinding bushing. 

Grinding Spindles: 

The two grinding spindles are belt driven by motors from 7.5 

kW to 33 kW, with fixed or variable speed and selectable 

direction of rotation. Coolant supply through the spindles 

ensures efficient cooling. 

Grinding Slides: 
The two linear roller bearing slides are run by belt driven 

servo motors and ball screws. 

Dressing: 
Dressing units are mounted directly on the box frames. The 

SPD Machines are equipped with driven diamond roller 

dressers. 

 
2 ) Machine Tool Controller 

 Industrial controllers are special purpose computers 

used for controlling industrial processes or 

manufacturing equipment. Under the direction of a 

stored program, the industrial controller examines a 

series of inputs reflecting the status of a controlled 

process and changes outputs effecting control of the 

process.  

 

 
                        

Figure 3: Machine Tool Controller 

 The inputs and outputs are most simply binary, that is 

"on" or "off"; however, analog inputs and outputs, 

taking on a continuous range of values, are also used. 

Unlike programs written for industrial control, 

conventional computer programs frequently contain 

instructions causing loops in their execution pending 

an external event, for example, where the processor 

repeats a test instruction until an input condition is 

satisfied.  

 Such loops can cause the execution time of the 

program to vary substantially, depending on how 

soon the external condition is satisfied. In contrast, 

programs written for real-time control normally are 

fashioned to have a well-defined execution time as 

they cycle through the program from beginning to 

end. 

 This results in part of the need for these programs to 

process many inputs and outputs concurrently. If the 

processor "waits" for one input, e.g. by looping, this 

waiting adversely affects the speed of the processing 

of the other inputs. 

 In one form of such a system, a signal on a physical 

interrupt line to the processor causes the processor 

circuitry to suspend its current task and jump to a new 

task identified by an "interrupt vector" stored in the 

processor's memory. This hardware approach avoids 

the need to have the processor spend any time reading 

an input to determine whether the processor should 

start a new task.  

  But, by the same token, hardware interrupt systems are      

inflexible and not readily modified through 

programming alone and thus limit the flexibility of the 

programmer to divide a control process into arbitrary 

tasks. Hardware interrupt systems are cumbersome 

when the relationship between tasks and triggering 

events is complex. 

 

IV       PROBLEM DEFINING 

 

 
 

                     Fig.4: Block Diagram of MTC operated system 
 

 Disadvantages of MACHINE TOOL CONTROL: 

• Difficult to control 

• Causes resonance vibration 

• Bulky 

• Out-dated parts 

• Fault  detection is difficult 

 

 

http://www.ijrmee.org/
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SPD DOWN TIME ANALYSIS 
The downtime of Machine Tool Controller is more than other 

components in the system hence it should be replaced by other 

type of controller. 

 

DISADVANTAGES OF CURRENT SYSTEM 

 System is currently operating on basis of MTC(Machine 

Tool Control) which is very complicated to replace and 

upgrade 

 It is not cost efficient. 

  The system is also not up to the latest technology 

trending in the market, which will affect the quality of the 

product and to meet the market requirements which 

affects the position of company. 

 

 
Fig.5 SPD M/C Down Time Analysis 

 

           V  SOLUTION AND SYSTEM BLOCK DIAGRAM 
 

 
  
              Fig.6.1 Block Diagram of solution for the problem 

        

 

 

 

 
 

                 Fig.6.2Block Diagram of benifit of upgradation 

 

        PLC: PROGRAMMABLE LOGIC CONTROLLER 

• Digital Computer used for the automation of electro 

Mechanical  Processes. 

• PLC used: Mitsubishi  Q3-PLC  

• Ladder Logic Programming. 
 

         ADVANTAGES OF LADDER LOGIC  

         PROGRAMMING: 

 Diagrammatical view 

 Easy to understand 

 Simple to redesign 

 Ease of fault detection 

 

FEATURES OF MITSUBISHI: 

 Integrated RAM up to 252 KB 

 Program capacity 8 K steps 

 No. of I/Os : 1024  

 Basic instruction process speed:160ns 

 Memory capacity (ROM):3 MB 

 Interface : RS232,RS422 

 Power supply:24 V 

 PLC -CPU period/log instruction up to 34 ns 

 High speed counters 

 Expandable from 16 to 4096 I/Os. 

 

VI          CONCLUSION 

SPD grinding machine has measure down time due to Machine 

tool controller, which can be minimised by replacing MTC by 

Programmable logic controller as well as maintenance cost  

can be reduced. 
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