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Grinding 

Grinding is an abrasive machining process that uses a grinding wheel as the cutting 

tool.Grinding is used to finish workpieces that must show high surface quality and high accuracy 

of shape and dimension. It has some roughing applications in which grinding removes high 

volumes of metal very rapidly. 

ELEMENTS OF GRINDING WHEEL 

The Three Elements of Grinding Wheel 

Grain Bond Pore 

Very hard, functions as 

the "cutting edge" in 

grinding work. 

Bonds and 

holds abrasive 

grains. 

Functions as a "chip 

pocket" and helps cool 

the grinding wheel. 

A grinding wheel consists of three elements: abrasive grain, bond and pore. As the wheel turns in 

high speed, its innumerable grains quickly grind workpiece to beautiful finish and precise 

measurement. 

                               

The Five Factors of Grinding Wheel 

There are five characteristics of a cutting wheel: material hardness, grain size, wheel grade, grain 

spacing, and bond type. They are indicated by codes on the wheel's label. 

Material hardness 

The abrasive aggregate is selected according to the hardness of the material being cut. 

 Aluminum oxide (A) 

 Silicon carbide (S) 

 Ceramic (C) 
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 Diamond (D, MD, SD) 

 Cubic boron nitride (CBN) 

Grinding wheels with diamond or CBN grains are called superabrasives. Grinding wheels with 

aluminum oxide (corundum), silicon carbide, or ceramic grains are called conventional 

abrasives. 

Grain size 

From 10 (coarsest) to 600 (finest), determines the average physical size of the abrasive grains in 

the wheel. A larger grain will cut freely, allowing fast cutting but poor surface finish. Ultra-fine 

grain sizes are for precision finish work. generally grain size of grinding wheel are 10-

24(coarse),30-60(medium),80-200(fine) and 220-600(very fine). 

Wheel grade 

From A (soft) to Z (hard), determines how tightly the bond holds the abrasive. A to H for softer 

structure, I to P for moderately hard structure and Q to Z for hard structure. Grade affects almost 

all considerations of grinding, such as wheel speed, coolant flow, maximum and minimum feed 

rates, and grinding depth. 

Grain spacing 

Spacing or structure, from 1 (densest) to 17 (least dense). Density is the ratio of bond and 

abrasive to air space. A less-dense wheel will cut freely, and has a large effect on surface finish. 

It is also able to take a deeper or wider cut with less coolant, as the chip clearance on the wheel is 

greater. 

Wheel bond 

How the wheel holds the abrasives; affects finish, coolant, and minimum/maximum wheel speed. 

Bond name Bond symbol Bond description 

Vitrified V Glass-based; made via vitrification of clays and feldspars 

Resinoid B Resin-based; made from plants or petroleum distillates 

Silicate S Silicate-based 

Shellac E Shellac-based 

Rubber R Made from natural rubber or synthetic rubber 
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Bond name Bond symbol Bond description 

Metal M Made from various alloys 

Oxychloride O Made from an oxohalide 

Plated P Made by Electro / Electroless bonding of metal to hold abrasive 

Bond 

The bonding agent holds abrasive grains together so that the abrasive grains can show the 

sufficient grinding efficiency. 

Kinds and properties of bonds currently used are as follows 

1. Ceramic Bond 

(1) Vitrified Method (Vitrified Bond) 

Vitrified bond is represented by symbol "V". 

In this method, ceramics such as feldspar and clay is fired to bond abrasive grains together.  

Vitrified bonded products are widely used in general grinding field including precision grinding, 

because the bond allows easy adjustment of grade and structure, and vitrified bonded products 

have numerous pores which prevent burn, and they won't be affected by either water, alkali, acid 

or oil. 

We have every kind of grains including QB ceramic grain available. 

We provide products suitable for your workpiece. 

2. Synthetic Resin Bond 

(1) Resinoid Method (Resinoid Bond) 

 

Resinoid bond is represented by symbol "B". 

In this method, products are made by hardening or thermosetting bakelite (phenol formalin). 

Compared to vitrified, resinoid bonded products are elastic and high tensile and can be used 

under high operation speed. Thus, resinoid bond is suitable for thin grinding wheels such as 

cutting wheels and depressed centered wheels. Since resinoid bonded wheels are easily affected 

by heat and oil, you have to be careful about grinding fluid. 

(2) Rubber Method (Rubber Bond) 
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Rubber bond is represented by symbol "R". 

In this method, products are made by hardening or thermosetting natural or synthetic rubber 

tempered with grains. 

Since rubber bonded wheels are easily affected by heat and oil, you have to be careful about 

grinding fluid. 

 

Types 

Straight wheel 

To the right is an image of a straight wheel. These are by far the most common style of wheel 

and can be found on bench or pedestal grinders. They are used on the periphery only and 

therefore produce a slightly concave surface (hollow ground) on the part. This can be used to 

advantage on many tools such as chisels. 

Straight Wheels are generally used for cylindrical, centreless, and surface grinding operations. 

Wheels of this form vary greatly in size, the diameter and width of face naturally depending 

upon the class of work for which is used and the size and power of the grinding machine. 

Cylinder or wheel ring 

Cylinder wheels provide a large, wide surface with no center mounting support (hollow). They 

can be very large, up to 12" in width. They are used only in vertical or horizontal spindle 

grinders. Cylinder or wheel ring is used for producing flat surfaces, the grinding being done with 

the end face of the wheel. 

Tapered wheel 

A straight wheel that tapers outward towards the center of the wheel. This arrangement is 

stronger than straight wheels and can accept higher lateral loads. Tapered face straight wheel is 

primarily used for grinding thread, gear teeth ... 

Straight cup 

Straight cup wheels are an alternative to cup wheels in tool and cutter grinders, where having an 

additional radial grinding surface is beneficial. 

Bond 

The bonding agent holds abrasive grains together so that the abrasive grains can show the 

sufficient grinding efficiency. 

Kinds and properties of bonds currently used are as follows 

1. Ceramic Bond 

(1) Vitrified Method (Vitrified Bond) 

Vitrified bond is represented by symbol "V". 

In this method, ceramics such as feldspar and clay is fired to bond abrasive grains together.  

Vitrified bonded products are widely used in general grinding field including precision grinding, 
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because the bond allows easy adjustment of grade and structure, and vitrified bonded products 

have numerous pores which prevent burn, and they won't be affected by either water, alkali, acid 

or oil. 

We have every kind of grains including QB ceramic grain available. 

We provide products suitable for your workpiece. 

2. Synthetic Resin Bond 

(1) Resinoid Method (Resinoid Bond) 

 

Resinoid bond is represented by symbol "B". 

In this method, products are made by hardening or thermosetting bakelite (phenol formalin). 

Compared to vitrified, resinoid bonded products are elastic and high tensile and can be used 

under high operation speed. Thus, resinoid bond is suitable for thin grinding wheels such as 

cutting wheels and depressed centered wheels. Since resinoid bonded wheels are easily affected 

by heat and oil, you have to be careful about grinding fluid. 

(2) Rubber Method (Rubber Bond) 

 

Rubber bond is represented by symbol "R". 

In this method, products are made by hardening or thermosetting natural or synthetic rubber 

tempered with grains. 

Since rubber bonded wheels are easily affected by heat and oil, you have to be careful about 

grinding fluid. 
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