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Indian Standard 

SAFETY REQUIREMENTS FOR THE USE, CARE AND PROTECTION 

OF ABRASIVE GRINDING .WHEElS 

PART 1 DEFINITIONS 

( Second Revision ) 

1. Scope - This part of the standard deals with the definitions of the terms for abrasive grinding 
wheels used in other relevant parts of the standard. This standard also covers the limitations for 
the use Of different types of grinding wheels. 

2. Definitions 

2.1 Shall and Should 
‘should’ as advisory. 

- The word ‘shall’, wherever‘ used, is to be understood as mandatory and 

2.2 Abrasive Wheels - An abrasive wheel is a power driven cutting tool consisting of abrasive 
grains, regardless of type, held together by organic or inorganic bonds. 

2.2.1 Organic bonded wheels - Organic wheels are those wheels which are bonded by means of 
an organic material, such as resin, rubber, shellac or other similar bonding agents. 

2.2.2 Inorganic bonded wheels - Inorganic wheels are those wheels which are bonded by means 
of inorganic materials, such as clay, glass, porcelain, sodium silicate, magnesium oxychloride or 
metal. 

2.2.2.1 Vitrified bonded wheels -Wheels bonded with clay, glass, porcelain orrelated ceramic 
materials are characterized as ‘vitrified bonded wheels’. 

2.3 Abrasive Wheels, Reinforced -The term ‘Reinforced’ as applied to abrasive wheels shall define 
a class of organic wheels which have webbing fabric or filament that provides resistance to total 
breakage at the designated maximum’operating speed ( for illustrations, see Fig. 1 ). 

The term ‘Reinforced’ does not apply to the following: 

a) Wheels which have only such additions as steel rings or steel cup backs; * 

b) Wheels with wire winding; and . 

c) Wheels which have webbing, fabric or filament around the flange area only. 
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2.4 Abrasive Discs ( Wheels) - Abrasive discs are bonded abrasive wheels which may be of the 
inserted nut, inserted washer, moulded-on or cemented-on type. On the mounting side of the abra- 
sive disc, the inserted nuts are located in a pattern to match the spacing of corresponding holes in 
the machine face plate. Grinding is done on the exposed flst side. 

2.4.1 Cylinder type abrasive discs -Cylinder type abrasive discs are bonded abrasive wheels 
similar in shape to abrasive wheels which may be of inserted-nut, moulded-on and cemented-on 
type ( for a typical example, see Fig. 2 ), 

L INSERTED NUT 

TYPE MOUNTING 

FIG. 2 CYLINDER TYPE ABRASIVE DISC 

2.4.1.1 Inserted nut type abrasive discs - Bonded abrasive wheels which have threaded nuts 
anchored in the mounting side of a wheel and are located in a pattern to match the spacing of 
corresponding holes in the machine face plate ( for a typical example, see Fig. 3 ). 
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FIG. 3 INSERTED NUT TYPE ABRASIVE DISC ( Nuts Embedded in Abrasive Disc ) 

2.4.1.2 Inserted washer type abrasive discs - Bonded abrasive wheels which have special 
washers anchored into the mounting side of a disc. These washers are located in a pattern to match 
the spacing of the corresponding holes in the machine face plate ( for a typical example, 
see Fig, 4 )- 

2.5 Cufting-off Wheels - Organic bonded wheels used for a multitude of operations variously 
known as cutting, cutting-off, grooving, slotting coping and jointing. These may be solid consisting 
of organic bonded abrasive material throughout, steel centred, consisting of a steel disc with a rim 
of organic bonded material moulded around the periphery or of the inserted-tooth type consisting 
of a steel disc with organic bonded abrasive teeth or inserts mechanically secured around the 
periphery. 
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FIG. 4 INSERTED WASHER TYPE ABRASIVE DISCS (Washer Embedded in Abrasive Discs ) 

2.6 Diamond Wheels - Abrasive wheels in which the abrasive particles are diamond. Usually only 
those sections of the wheel which do the grinding or cutting, contain diamond. The diamond-bear- 
ing sections are made with a variety of bond, such as metal, organic and vitrified, which are 
attached to the non-diamond bearing cores, centres, backs, etc. The non-diamond bearing sections 
are made of various materials, such as steel, resins and metallic compounds. Metal centred 
diamond cutting-off wheels have the diamond-bearing sections ( either continuous or interrupted ) 
secured to the periphery of a metal disc. 

2.7 Flanges - Flanges are collars, discs or plates between or against which wheels are mounted 
and are referred to as adaptor, sleeve, straight relieved or straight unrelieved type [for full descrip- 
tion, refer IS : 1991 ( Part 6 j-1987: Part 6 Inspection and mounting and IS: 1991 ( Part 5 )-1987: 
Part 5 Flanges I (for a typical example, see Fig. 5 ). 

RS 

FIG. 5 WHEEL MOUNTED BETWEEN FLANGES 

2.7.1 Spigotted or adaptor type flanges - A form of flange used to mount wheels in whfch the 
holes are larger than the machine arbors ( for a typical example, see Fig. 6 ). 
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SPIGOT OR ADAPTOR TYPE FLANGE (Washer on Bearing Area Between 
Flange and Wheel ) 

2.7.2 Conventional type flanges - These are straight flanges used with wheels which have small 
holes that fit directly on the machine spindle. Straight relieved and straight un-relieved flanges are 
its typical examples (see Fig. 7 ). 

FIG. 7 CONVENTIONAL TYPE FLANGE 

2.7.3 Collef type flanges - These flanges are used on precision grinding machines where the 
wheel hole is larger than the machine arbor. Usually the collet type of mount is so designed that 
the wheel, the collet and the flange can be assembled as a unit, for convenience in changing 
wheels ( for a typical example, see Fig. 8 ). 
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FIG. 8 COLLET TYPE FLANGE 

2.7.4 Protecfion flange - Protective flanges are used with abrasive wheels with taper sides so 
designed that, in addition to the usual function of clamping the wheel to spindle, these will also 
help to retain the pieces of the wheel if broken in operation. 

The important feature of protection flanges is the uniform taper between flange and the 
abrasive wheel which imparts a ‘wedging’ effect on the abrasive wheel in case of accidental breakage 
( see Fig. 9 ). 

2.8 Chock - A chuck is a fixture designed to hold abrasive segments or certain types of grinding 
wheels and is mounted on a machine spindle or machine face plate. 

2.9 Grinding Surface or Face - The grinding surface or face is that surface of grinding wheel upon 
which grinding is properly performed ( see Fig. 10 ). 
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FIG. 9 PROTECTION FLANGES 
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FIG. 10 GRINDING FACES 

2.10 Mounted Wheels and Points - Mounted wheels and points are usually 50 mm or less in 
diameter and of various shapes, which are securely mounted on the end of a steel mandrel or quill 
by cementing or other means. In use, the mandrel or quill is adequately held or secured on the end 
of the grinding machine spindle ( see Fig. 11 ). For other details, refer IS : 3300-1980 ‘Dimensions 
for mounted wheels and points ( first revision )‘. 

2.11 Overhung Wheels - A wheel which is not supported between the bearings. Grinding wheels 
generally are ‘overhung’ since the supporting bearing or bearings are on one side of the wheel only 
allowing change of wheel without dismantling the spindle bearings. 

2.12 P/ate Mounted Wheels - Plate mounted wheels have plate of steel securely and permanently 
anchored to. one side. The plate is provided with a set of clear holes. The machines using this type 
of wheel have flat machine face plates with holes spaced to match the holes of the wheel plate. The 
wheel is fastened to the machine face plate by suitable bolts or screws. The wheel may be of either 
disc or cylinder shape. In this case, grinding is always done on the exposed flat side and never on 
the periphery ( for a typical plate mounted wheel, seeFig. 12 ). 
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FIG. 11 MOUNTED WHEELS AND POINTS 
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FIG. 12 PLATE MOUNTED WHEEL 

2.13 Reducing Bushings - Reducing bushings are inserts or devices used to reduce the hole size in 
an abrasive wheel so that it can be mounted correctly on a smaller diameter spindle ( see Fig. 13 ). 

2.14 Revolutions per Minute -Revolutions per minute (RPM) is the number of complete turns that 
an abrasive wheel makes in one minute. 
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FIG. 13 REDUCING BUSHINGS 

2.15 Safety Guard - A safety guard is an enclosure designed to restrain the piece of the abrasive 
wheel and furnish protection to the operator in the event that the wheel is broken in operation. For 
typical illustration of safety guard ( see Fig, 14 ) [ for full descriptive details of safety guards, 
refer IS : 1991 ( Part 4 )-1987: Part 4 Safety guards. ] 

FIG. 14 BAND TYPE SAFETY GUARD 

2.16 Steel Rings -Steel rings are circular bands of steel usually of round .cross-section which may 
be incorporated into abrasive wheels by the manufacturers. 

These rings, when used, act mainly to add rigidity to the wheel and to help retain the pieces 
of the wheel at the time of accidental breakage. 

2.17 Threaded Hole Wheels - Threaded hole wheels have one central threaded metal bushing 
securely anchored in place by cementing, casting or moulding. The machines using this type of 
wheel have relatively short threaded arbors and the wheels are mounted by being screwed ton to the 
threaded arbor. No outside flange is required ( see Fig. 15 ). 

2.17.1 Threaded bushings - Cup back, inserted type, round knurled and prong anchor bushings 
are generally moulded on organic bonded cup wheels of Type. 6 and 11. Bushings of round, hexago- 
nal, square or similar designs may be cemented or moulded into the wheel holes, including cone 
and plug wheels. 

2.16 User of Wheels and Machines, Machine Builder and Wheel Manufacturers 

2.16.1 User of wheels and machines - Any individual, Partnership, corporation or other form of 
enterprise which uses abrasive wheels and machines. 
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FIG. 15 THREADED-HOLE WHEEL ( Bushing and Abrasive in uniform Contact with Back Plate ) 

2.18.2 Machine builder 

a) Any individual, partnership, corporation or other form of enterprise who is engaged in the 
development and/or manufacture of any type of machine which uses an abrasive wheel; 
and 

b) One who converts, changes or otherwise alters the original design of such machines, 

2.18.3 Wheel manufacturer 

a) Any individual, partnership, corporation or other form of enterprise which manufacture any 
kind of abrasive wheel, and 

b) Any individual, partnership, corporation or other form of enterprise which alters or repairs, 
other than normal truing or dressing, an abrasive wheel. 

2.19 Usage Definitions 

2.19.1 Ball grinding -The precision grinding of preformed or ‘headed’ bails using plate mounted 
wheels or discs in combination with plates containing ball tracks or grooved pressure rings. 

2.19.2 Centreless 00 grinding - The precision grinding of the outer surface of any cylindrical 
work piece which is rotated by a regulating wheel or other driving mechanism and supported by a 
work blade or shoe. 

2.19.3 Concrete sawing - Cutting or slotting of concrete, asphalt or other similar surfaces where 
the sawing machine rides upon the surface being sawed. 

2.19.4 Coping - The sawing or grooving of any non-metallic material with an abrasive wheel, 

2.19.5 Cutting-off - The slicing or parting of any material or part. 

2.19.8 Cylindrical OD grinding - The precision grinding of any cylindrical work piece which is 
supported at one or both ends. 

2.19.7 Internal grinding - The precision grinding of the inside surface of the hole in a work 
piece. 

2.19.8 Lapidary -- The shaping by cutting-off and/or grinding of precious or semi-precious gem- 
like materials. 

2.19.9 Masonry cutting - Cutting-off, notching or slotting units of brick, tile, bloc&, refractory 
shapes or similar materials where the work piece is brought to the machine. 

2.19.10 Off-hand grinding - The grinding of any material or part which is held in the operator’s 
hand. 

2.19.11 Portable grinding - A grinding operation where the grinding machine is designed to be 
hand-held and may be easily moved from one location to another. 

2.19.12 Precision grinding-Grinding operations performed by machines used to finish work 
parts to specified dimensions and finish requirements. 

2.19.13 Regulating wheel - The wheel on centreless grinding operations located opposite the 
abrasive wheel. The regulating wheel controls the rotational rate of the work piece ( see Fig. 16 ), 

2.19.14 Rotary too/ ( burr ) grinding - Forming ‘File like’ cutting surfaces on steel or carbide 

either mechanically or off-hand. 

2.19.15 Saw gumming - The shaping and/or sharpening of saw teeth by grinding. 
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FIG. 16 CENTRELESS GRINDING WHEELS 

2.19.16 Saws-portable - A machine designed to be hand held while performing the functions 
sawing with a circular metal blade or cutting with a reinforced cutting-off wheel. 

of 

2.19.17 Segments - Bonded abrasive sections of various shapes flxtured in a chuck to form a 
continuous or intermittent grinding surface. 

2.19.18 Slotting - The grinding of a slot or groove in any material or part. 

2.19.19 Snagging - Grinding which removes relatively large amounts of material without regard 
to close tolerances or surface finish requirements. 

2.19.20 Surface grinding - The precision grinding of a plane surface. 

2.19.21 Tool and cutter grinding -The precision grinding or sharpening of various types of muiti- 
tooth cutters and single point cutting tools. 

2.19.22 Tuck pointing - Removal by grinding of cement, mortar or other non-metallic jointing 
material. 

3. Definitions and Limitations of Wheel Shapes - Profiles and wheel shapes shall be as given 
in IS : 2324 ( Part 1 )-1985 ‘Specification for bonded abrasive grindinq wheels: Part 1 Profiles and 
types ( second revision ). 

The following wheel shape definitions and limitations are safety standard irecommendations 
for general use and should be used wherever possible. Wheel dimensions or shapes differing from 
the standard recommendations below may be used on specific machines with the approval of the 
wheel and machine manufacturer. 

3.1 Abrasive Discs ( Wheels ) 

3.1.1 Definition - Abrasive discs have diameter, thickness and hole size dimensions, Grinding 
shall be performed only on the side [ see IS : 1991 ( Part 3 )-I987 ‘Safety requirements for the use, 
care and protection of abrasive grinding wheels: Part 3 General machine requirements ( second 
revision ) J ‘. 

3.1.2 Limitation - Wheel thickness, T dimension, shall be less than rim thickness, W dimension. 

3.2 Type l-Straight Wheels 

3.2.1 Definition - Type 1 straight wheels have diameter, thickness and hole size dimensions and 
grinding should be performed on the periphery. This does not preclude their use for applications 
such as shoulder and form grinding where it is recognized, a limited amount of side grinding is 
performed. Extreme caution should be exercised not to use excessive side pressure ( see Fig. 17 ), 

Note - Peripheral grinding wheel having a diameter thickness and hole. Type 1 wheels shall be mounted 
between flanges. 

Fl6.17 TYPE 1 -STRAIGHT WHEEL 

3.2.2 Limitation - Hole dimension ( H) should not be greater than two-thirds of the full size 
wheel diameter dimensions (D) for precision, cylindrical, centreiess or surface grinding applica- 
tions. Maximum hole size for ail other applications should not exceed one-half the wheel diameter, 
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Inorganic wheels used in snagging operations should have a maximum hole size of not more than 
one-quarter of the wheel diameter. 

3.3 Type 2-Cylinder Wheels 

3.3.1 Definition - Type 2 cylinder wheels have diameter, wheel thickness and rim thickhess 
dimensions. Grinding shall be performed on the rim face only, dimension W. Cylinder wheels may 
be plain, plate mounted Inserted nut or of the projecting stud type ( see Fig. 18 ). 

Note - Side grinding wheel having a diameter, thickness and wall. 

FIG. 18 TYPE 2 - CYLINDER WHEEL 

3.3.2 limitation -Rim height, T dimension, is equal to or greater than rim thickness, W dimension. 

3.4 Type 5 - Recessed One-Side Wheels 

3.4.1 Definition - Type 5 recessed one-side wheels have diameter, thickness and hole size 
dimensions, and in addition also have a recess diameter and depth dimension ( see Fig. 19 ). 

Note - Peripheral grinding wheel having one side straight or flat and the opposite side recessed, Recessed 
wheels allow a wider faced abrasive wheel to be used when the available mounting thickness (E) is less than the 
required overall thickness (T). The recess allows grinding clearance for the nut and flange. 

FIG. 79 TYPE5- WHEEL, RECESSED ONE SIDE 

3.4.2 Limifation - Type 5 wheels are subject to the same limitations of hole size, use and 
mounting as Type 1 wheels. 

In addition, recess depth, F dimension, should not exceed 50 percent of1 wheel thickness, T 
dimension. Diameter of recess, P dimension, shall be large enough to accommodate a suitable 
flange as recommended in IS : 1991 ( Part 5 ) - 1987 ‘Safety requirements for the use, care and 
protection of abrasive grinding wheels : Part 5 Flanges’. 

3.5 Type 6-Straight Cup Wheels 

3.5.1 Definition - Type 6 cup wheels have diameter, thickness, hole size, rim thickness and back 
thickness dimensions. Grinding should be performed on rim face, W dimensions ( see Fig. 20 ). 

3.5.2 Limitation - Minimum back thickness, E dimension, should not be less than l/4 T dimen- 
sion, In addition, when unthreaded hole wheels are specified, the inside flat, K dimension, shall be 
large enough to accommodate a suitable flange [ see flange recommendations IS : 1991 ( Part 5 )- 
1987 1. 

3.6 Type ?-Double Recessed Wheels 

3.6.1 Definition - Type 7 double recessed wheels have diameter, thickness and hole size dimen- 
sion, and in addition also have recess diameters and depth dimensions ( see Fig. 21 ). 
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Note - Side grinding wheel having a diameter, thickness and hole with one side straight or flat and the oppo- 
site side recessed. This type, however, differs from Type 5 in that the grinding is performed on the wall of the 
abrasive created by the difference between the diameter of the recess and the outside diameter of the wheel. There- 
fore, the wall dimension W takes precedence over the diameter of the recess as an essential intermediate dimension 
to describe this shape type. 

FIG. 20 TYPE 6 - STRAIGHT CUP WHEEL 

Note - Peripheral grinding wheels having both sides recessed to allow grinding clearance for both flanges or 
recessed so that unusually wide faced wheels may be mounted when the available mounting thickness (E) is less than 
the overall thickness (7). 

FIG. 21 TYPE 7 - WHEEL, RECESSED TWO SIDES 

3.6.2 Limitation - Type 7 wheels are subjected to the same limitations of hole size use and 
mounting, as Type 1 wheels. In addition the combined depths of recess, F and G dimensions, 
should not exceed 50 percent of wheel thickness, T dimension. 

3.7 Type ll-Flaring Cup Wheels 

3.7.1 Definition - Type 11 flaring cup wheels have double diameter dimensions D and J, and in 
addition have thickness, hole size, rim and back thickness dimensions. Grinding should be 
performed on rim face, W dimension (see Fig. 22 ). 

00 
II w 

Note - Side grinding wheel having a wail flared or tapered outward from the back. Wail thickness at the back 
is normally greater than at the grinding face (W). 

FIG. 22 TYPE 11 -FLARING-CUP WHEEL 
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3.7.2 Limitation - Type 11 wheels are subject to all limitations of use and mounting listed for 
Type 6 straight-sided cup wheels. . 

Minimum back thickness, E dimension, should not be less than l/4 T dimension. In addition 
when unthreaded hole wheels are specified, the inside flat, K dimension, shall be large enough t0 
accommodate a suitable flange [ see flange recommendations in IS : 1991 ( Part 5)-1987 J. 

3.8 Type 12-Dish Wheels 

3.8.1 Type 12 dish wheels have diameter, thickness, rim thickness and back thickness dimen- 
sions. In addition, Type 12 wheels always have a face thickness, U dimension. Grinding may be 
performed on both A and U dimensions ( see Fig. 23 ). 

Note - Side grinding wheel known as a dish, differing from a Type 11 in that Type12 always has a ‘U’ dimen- 
sion. The W dimension of a Type 11 becomes the A dimension of Type 12. The grinding may be performed on both 
the ‘A’ and ‘U’ face. 

FIG. 23 TYPE 12 -DISH WHEEL 

3.8.2 Limitation - Minimum back thickness, E dimension, should be equal to or greater than 
112 wheel thickness, T dimension. J and K dimensions shall be large enough to accommodate a 
suitable flange C see flange recommendations in IS : 1991 ( Part 5 )-19871. 

3.9 Type 13-Saucer Wheels 

3.9.1 Definition - Type 13 saucer wheels have diameter, thickness, hole size and back thickness 
dimensions. Grinding shall be performed on wheel periphery, U dimension, only ( see Fig. 24 ). 

Note -Peripheral grinding wheel known as a saucer, differing from Type 12 in that the cross-section is equal 
throughout ( U = E ). 

The face is always half-round with R = + . 

FIG. 24 TYPE 13 - SAUCER WHEEL 

3.9.2 Limitation - J and K dimensions shall be large enough to accommodate suitable flanges. 
In addition, wheel thickness shall be uniform throughout. U dimension shall always equal E dimen- 
sion. 

3.18 Types 16, 17, 18, 18R and 19 - Cone and Plug Wheels 

3.10.1 Type 16 cones have a curved side with a nose radius. Type 17 cones have straight sides 
with or without a nose radius. Type 18 and 18R plug wheels are cylindrical in shape with either a 
square or curved grinding end. Type 19 cone wheel is a combination of cone and plug type shapes 
and are usually specified where base dimension D in a Type 17cone would not provide an adequate 
cross-section of abrasive. All types of cone and plug wheels are manufactured with blind hole 
threaded bushings and may be used on all surfaces except the flat mounting surface 0 
( see Fig. 25 ). 
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Type 16 Cone, Curved Side 

Type 17 Cone, Straight Side, Square Tip 
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Type 18 Plug, Square End 

Type 17R Cone, Straight Side, Round Tip 

Type 18R Plug, Round End 

Type 19 Plugs, Conical End Square Tip Type 19R Plugs, Conical End, Round Tip 

FIG. 25 VARIOUS TYPES OF CONE AND PLUG WHEELS 
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3.10.2 Limitation -Cone and plug type wheels are mounted by being screwed onto a threaded 
machine spindle so that surface D seats firmly against an unrelieved, flat back-up flange [ IS : 1991 
( Part 3 )-1987 1. The maximum volume of the above cones and plugs should not be greater than 
220 ems. 

3.11 Types 20, 2 1, 22, 23, 24, 25, 26 - Relieved and/or Recessed ‘Wheels 

3.11.1 Definition - Types 20 to 26 relieved and/or recessed wheels have diameter, thickness, hole 
size, recess diameter and depth dimensions, and in addition may have tapered relief on one or both 
sides ( see Fig; 26 ). 

Type 20 Wheel, Relieved One Side 

Type 21 Wheel, Relieved Two Sides 

Type 22 Wheel, Relieved One Side, Recessed Other Side 

Type 23 Wheel, Relieved and Recessed Same Side 

FIG. 26 VARIOUS TYPES OF RELIEVED AND/OR RECESSED WHEELS ( Continued) 
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Type 24 Wheel, Relieved and Recessed One Side, Recessed Other Side 

Type 25 Wheel, Relieved and Recessed One Side, Relieved Other Side 
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Type 26 Wheel, Relieved and Recessed Both Sides 

FIG. 26 VARIOUS TYPES OF RELIEVED AND/OR RECESSED WHEELS 

3.11.2 Limitation - Types 20 to 26 wheels are subject to the same limitations of use and mounting 
as Type 1 wheels. 

Tapered relief depths shall be considered as recesses and added to straight recess depth or 
depths for determination of total wheel recess depth. Total recess depths should not exceed 50 per- 
cent of wheel thickness, T dimension. Dimensions K and P shall be large enough to accommodate 
a suitable flange as recommended in IS : 1991 ( Part 5 J-1987. 

3.12 Types 27 and 28 - Depressed Centre Wheels 

3.12.1 Definition - Types 27 and 28, depressed centre wheels, have diameter, thickness and hole 
size dimensions. Both types are reinforced, organic bonded wheels having depressed centres which 
permit grinding without interference with the mounting. 
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Type 27 wheels are manufactured with flat grinding rims or faces and are designed for side 
grinding when held at a slight angle to the workpiece. They are also designed for peripheral grind- 
ing, including small cutting-off and shallow notching operations. When grinding masonry and 
concrete surfaces such as ceilings and walls, they may be used flat. Such wheels have deeper than 
normal depressed centres for flat blending. 

Type 28 wheels have saucer-shaped grinding rims and are designed for corner grinding and 
side grinding, and shall not be used for cutting-off or notching operations ( see Fig. 27 ). 

@O 
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b I 

lJ=E 

OY 

TYPE 27 

TYPE 28 

Note -Wheels are generally used on right angle head portable grinders. 

FIG. 27 TYPE 27 AND TYPE 28 - WHEELS DEPRESSED CENTRE 

3.12.2 Limitation - Special supporting, back adapter and inside flange nuts are required for the 
proper mounting of these types of wheels [ see IS : 1991 ( Part 6 )-I987 ‘Safety requirements for the 
use, care and protection of abrasive grinding wheels: Part 6 Mounting and inspection’ 1. 

Mounts which are affixed to the wheel by the manufacturer may not requite an inside nut and 
shall not be re-used. 

3.13 Type 27A--Depressed Centre Wheels 

3.13.1 Definition - Type 27A depressed centre, cutting-off wheels have diameter, thickness and 
hole size dimensions. They are reinforced, organic bonded, off-set hub type wheels, usually 400 mm 
diameter and larger, specially designed for use on cutting-off machines where mounting nut or 
outer flange interference cannot be tolerated ( see Fig, 28 ). 

3.13.2 Limitation - See Fig. 28 for mounting details. 

3.14 Cutting-off Wheels 

3.14.1 Definition - Cutting-off wheels have diameter, thickness and hole size dimensions. They 
may be metal or organic bonded abrasives of the plain, reinforced or steel centered type. 

3.14.2 Limitation -Cutting-off wheels are subject to all limitations of mounting and use listed 
for Type 1 wheels. In addition, cutting-off wheels are recommended only for use,on specially 
designed and guarded machines and are subject to the following maximum thickness and hole size 
limitations. 
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Maximum hole size for cutting-off wheels should not be larger than l/4 wheel diameter. 

IS : 1991 

Wheel Diameter Maximum Thickness 

mm mm 
150 and smaller 5 
Larger than 150 to 300 6 
Larger than 300 to 575 IO 
Larger than 575 12 

( Part 1) - 1987 

FIG. 28 TYPE 27A WHEEL SHOWING TYPICAL MOUNTING DETAILS 

3.15 Tuck Pointing Wheels 

3.15.1 Definition - Tuck pointing wheels are Type 1 reinforced organic bonded wheels and have 
diameter, thickness and hole size dimensions. 

3.15.2 Limitation - Tuck pointing wheels are subject to the same limitations of use and mounting 
as Type 1 wheels. 

3.16 Mounted Wheels 

3.16.1 Definition - Mounted wheels, usually 50 mm diameter or smaller, and of various shapes 
may be either organic or inorganic bonded abrasive wheels. They are secured to plain or threaded 
mandrels. 

3.16.2 Limitation -See IS : 1991 (Part 10 )-I987 ‘ Safety requirements for the use, care and 
protection of abrasive grinding wheels: Part IO Mounted wheels ’ for safe operation and speed 
for mounted wheels. 

3.17 Threaded Hole Cup Wheels 

3.17.1 Definition -Threaded hole cup wheels, Type 6 and Type 11 are designed for use on 
vertical, right angle head or flexible shaft portable grinders. They have one central threaded bush- 
ing, securely anchored in place. They are mounted by being screwed onto a threaded machine 
spindle so that the wheel back seats firmly against an unrelieved flat back flange ( see Fig. 29 
and 30 ). 
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Note - See that the bushlng and abrasive are in uniform contact with the back flange. 

FIG, 29 A CUP WHEEL WITH AN INSERTED BUSHING 

Note - See that the bushing and abrasive are in uniform contact with the back flange. 

FIG. 30 A CUP WHEEL WITH A PRONG ANCHOR BUSHING 

3.17.2 Limitation - Threaded hole cup wheel mounting should not be used with wheels larger 
than 150 mm diameter. Back flanges used in mounting threaded hole cup wheels shall be flat and 
unrelieved. 

3.18 Modified Types 6 and 11 Wheels ( Terrazzo ) 

3.18.1 Definition - Some Type 6 and Type 11 cup wheels used in the terrazzo trade have 
tapered K dimensions to match a special tapered flange furnished by the machine builder 
( see Fig. 31 1. 

TAPfiRED ‘K’ DIMENSION 

::’ TAPERED ‘K’ DIMENSION \, 

Type 6 Wheei ( Terrazzo ) Type 11 Wheel ( Terrazzo ) 

FIG. 31 TYPICAL EXAMPLES OF MODIFIED TYPE 6 AND 11 WHEELS ( TERRAZZO ) SHOWING 
TAPERED K DIMENSIONS 

3.18.2 Limitation - These wheels shall be mounted only with a special tapered flange. 
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EXPLANATORY NOTE 

The safe operation of abrasive wheels requires the understanding and cooperation of many 
diverse groups and of all individuals concerned with their use or operation. This has been the basic 
viewpoint in establishing these safety requirements for the guidance of manufacturers, users and 
others involved in handling these products. 

A thorough knowledge of nature and characteristics of abrasive wheels, the grinding machines 
on which they are used and the safety and protection devices which can and shall be used to limit, 
if not eliminate, injury or damage in case of accidental wheel breakage, is necessary for proper 
understanding of these safety requirements. These safety requirements may be used as a guide 
and not as an alternative to constant educational programmes at all levels which are the best 
insurance against those unforeseen conditions or circumstances which result in an industrial 
accident. 

Operating rules are not included in these safety requirements unless they are of such a nature 
as to be important safety requirements equal in importance to other requirements included in this 
standard. This standard was first published in 1962 and its first revision was taken up in 1973, based 
on ANSI 6 7.1-1970. 

In order to review the individual section at any time and also for technical and drafting 
reasons alike, this standard has been split up in the following ten parts: 

Part 1 

Part 2 

Part 3 

Part 4 

Part 5 

Part 6 

Part 7 

Part 8 

Part 9 

Scope and definitions 

Handling and storage 

General machine requirements 

Safety guards 

Flanges 

Inspection and mounting 

Standard speeds 

Special speeds 

General operating rules 

Part 10 Mounted wheels 

While splitting, this part ( Part 5 ) of the standard has also been revised and the details have 
been made more explicit. More data has also been included. 

While revising this standard, assistance has also been taken from the following publications: 

‘European safety requirement for the use, care and protection of abrasive wheels’, issued by 
the Federation of European Producers of Abrasive Products (FEPA). 

ANSI S 7.1-1978 ‘Safety requirement for the use, care and protection of abrasive wheels’, 
issued by the American National Standards Institute, USA. 
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