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Manufacturing Process/ME305 
Class Notes 

Unit-5 

Rolling 

Rolling Defined-Rolling is the most commonly used deformation process. It consists in the passing of metal 
between two rollers, which exert compressive stresses, reducing the thickness of the metal. Where simple 
shapes need to be made in large quantities, rolling is the cheapest process. Rolled products include sheets, 
structural shapes and rails, as well as intermediate shapes for drawing or forging. The circular shapes, the "I" 
beams and the railways are made with grooved rollers. 

Types of rolling operations 

In metalworking, rolling is a metal forming process where metal material is passed through a pair of rollers. 
Rolling is classified according to the temperature of the laminated metal. 

If the metal temperature is above its recrystallization temperature, the process is called hot rolling. 

 

If the temperature of the metal is below its re-crystallization temperature, the process is called as cold rolling.  

In terms of usage, hot rolling processes more tonnage than any other manufacturing process and cold rolling 
processes the most tonnage out of all cold working processes. 

There are many types of rolling processes, including  

• flat rolling,  

• foil rolling,  

• ring rolling,  

• roll bending, 

• roll forming,  

• profile rolling, and  

• controlled rolling. 
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General description of machines and process 

A rolling mill, also known as a reduction mill or mill, has a common construction independent of the specific 
type of rolling being performed: 

• Work rolls  

• Backup rolls: They are designed to provide the rigid support required by the rollers to prevent them 
from bending under the rolling load. 

• Rolling balancing system: to ensure that the top rollers and rear rollers are held in the correct position 
with respect to the lower rollers. 

• Roll changing devices: use of a crane overlay and a unit designed to be attached to the roll neck for 
removal or insertion into the mill. 

• Mill protection devices: to ensure that the forces applied to the rear roller blocks are not such as to 
fracture the roller holes or damage the casing. 

• Roll Cooling and roller lubrication systems 

• Pinions - gears to divide power between the two spindles, rotating them at the same speed but in 
different directions  

• Gearing - to establish desired rolling speed  

• Drive motors - rolling narrow foil product to thousands of horsepower  

• Electrical controls - constant and variable voltages applied to the motors  

• Coilers and un-coilers - to unroll and roll up coils of metal. 

 

Slabs are the feed material for hot strip mills or plate mills and blooms are rolled to billets in a billet mill or 
large sections in a structural mill.  
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The output from a strip mill is coiled and, subsequently, used as the feed for a cold rolling mill or used directly 
by fabricators.  

Billets, for re-rolling, are subsequently rolled in either a merchant, bar or rod mill.  

Merchant or bar mills produce a variety of shaped products such as angles, channels, beams, rounds (long or 
coiled) and hexagons. 

Products 

• Shapes –I-beams, railroad tracks 

• Sections –door frames, gutters 

• Flat plates 

• Rings 

• Screws 

A greater volume of metal is rolled than processed by any other means. 

Cross-sections of continuously rolled structural shapes, showing the change induced by each rolling mill. 
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Rolling of structural section plates and sheets 

Rolling- Flat rolling 

Flat rolling is the most basic form of lamination with the initial and final material having a rectangular cross-
section. The material is fed between two rollers, called working rollers, which rotate in opposite directions. 

The space between the two rollers is smaller than the thickness of the starting material, which causes it to 
deform. The decrease in material thickness causes the material to lengthen. 

The friction at the interface between the material and the rollers causes the material to be pushed. The 
amount of deformation possible in a single pass is limited by the friction between the rollers; if the thickness 
change is too large, the rolls simply slip over the material and do not draw it in. 

The final product is a sheet or plate, the first being less than 6 mm thick and the second larger than; however, 
the heavy plates tend to be formed using a press, which is called forming, rather than rolling. 

 

Rolling- Foil rolling 

Foil rolling is a specialized type of flat rolling, specifically used to produce foil, which is sheet metal with a 
thickness less than 200 µm. 

The rolling is done in a cluster mill because the small thickness requires a small diameter rolls.  

To reduce the need for small rolls pack rolling is used, which rolls multiple sheets together to increase the 
effective starting thickness.  

As the foil sheets come through the rollers, they are trimmed and slitted with circular or razor-like knives. 
Trimming refers to the edges of the foil, while slitting involves cutting it into several sheets. Aluminum foil is 
the most commonly produced product via pack rolling. This is evident from the two different surface finishes; 
the shiny side is on the roll side and the dull side is against the other sheet of foil. 
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Sheet lamination is a specialized type of flat laminate, specifically used to produce aluminum foil, which is 
sheet with a thickness of less than 200 μm. 

The laminate is made in a group factory because the small thickness requires rolls of small diameter. 

To reduce the need for small rolls, pack lamination is used, which wraps several sheets together to increase 
effective starting thickness. 

As the sheets of foil pass through the rollers, they are cut and cut with circular blades or blade-shaped blades. 
Trimming refers to the edges of the sheet, while cutting requires cutting it into several sheets. Aluminum foil is 
the most commonly produced product by laminating packages. This is evident from the two different surface 
finishes; the shiny side is on the side of the roll and the opaque side is against the other blade of the blade. 

Hot and Cold Rolling Techniques 

Hot Rolling 

• Hot rolling is a metalworking process that occurs above the recrystallization temperature of the 
material. After the grains deform during processing, they recrystallize, which maintains an equiaxed 
microstructure and prevents the metal from work hardening.  

• The starting material is usually large pieces of metal, like semi-finished casting products, such as slabs, 
blooms, and billets. If these products came from a continuous casting operation the products are 
usually fed directly into the rolling mills at the proper temperature. In smaller operations the material 
starts at room temperature and must be heated. This is done in a gas- or oil-fired soaking pit for larger 
work pieces and for smaller work pieces induction heating is used. As the material is worked the 
temperature must be monitored to make sure it remains above the recrystallization temperature. To 
maintain a safety factor a finishing temperature is defined above the recrystallization temperature; this 
is usually 50 to 100 °C (122 to 212 °F) above the recrystallization temperature. If the temperature does 
drop below this temperature the material must be re-heated before more hot rolling. 

• Hot rolled metals generally have little directionality in their mechanical properties and deformation 
induced residual stresses. However, in certain instances non-metallic inclusions will impart some 
directionality and work pieces less than 20 mm (0.79 in) thick often have some directional properties. 
Also, non-uniformed cooling will induce a lot of residual stresses, which usually occurs in shapes that 
have a non-uniform cross-section, such as I-beams and H-beams. While the finished product is of good 
quality, the surface is covered in mill scale, which is an oxide that forms at high-temperatures. It is 
usually removed via pickling or the smooth clean surface process, which reveals a smooth surface. 

• Dimensional tolerances are usually 2 to 5% of the overall dimension. 

• Hot rolling is used mainly to produce sheet metal or simple cross sections, such as rail tracks. 
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Cold Rolling 

• Cold-rolled sheets and strips come in various conditions: full-hard, half-hard, quarter-hard, and skin-
rolled. Full-hard rolling reduces the thickness by 50%, while the others involve less of a reduction. 
Quarter-hard is defined by its ability to be bent back onto itself along the grain boundary without 
breaking. Half-hard can be bent 90°, while full-hard can only be bent 45°, with the bend radius 
approximately equal to the material thickness. Skin-rolling, also known as a skin-pass, involves the least 
amount of reduction: 0.5-1%. It is used to produce a smooth surface, a uniform thickness, and reduce 
the yield-point phenomenon (by preventing Luder bands from forming in later processing). It is also 
used to breakup the spangles in galvanized steel. Skin-rolled stock is usually used in subsequent cold-
working processes where good ductility is required. 

• Other shapes can be cold-rolled if the cross-section is relatively uniform and the transverse dimension 
is relatively small; approximately less than 50 mm (2.0 in). This may be a cost-effective alternative to 
extruding or machining the profile if the volume is in the several tons or more. Cold rolling shapes 
requires a series of shaping operations, usually along the lines of: sizing, breakdown, roughing, semi-
roughing, semi-finishing, and finishing. 
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Metal Machining 

 
■ The basic principle is the use of a cutting tool to form a chip removed from the part (by shear).  

 It requires a relative motion between the tool and part.  

 The primary motion is called speed, and the secondary motion is called feed, f.  

 The cutting tool needs to cut into the part, called the depth of cut, d.  

A process in which a wedge-shaped tool engages a work piece to remove a layer of material in the form of a 
chip.  

As the cutting tool engages the work piece, the material directly in front of the tool is sheared under 
tremendous deformation pressure. The deformed material seeks to relieve its fracturing stress condition and 
slides into the space above the tool as a chip. 

The deformation of a working material means that the tool has exercised enough force to permanently 
remodel or fracture the working material. If the material is reformed, it is said to have exceeded the elastic 
and plastic limits. A chip is a combination of reshaping and fracturing. 

Regardless of the tool used or the metal cut, the clamping process is produced by a mechanism called plastic 
deformation. This deformation can be seen as cutting, that is, when a metal is subjected to a higher load than 
its elastic limit, metal crystals are stretched by the action of the lower cut, which occurs inside the crystals and 
adjacent crystals. This action is similar to the action that happens when a bunch of cards is given by a push and 
there is a sliding or a cut between the individual cards. 
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Basics of Lathe machines, operations & components 

LATHE MACHINE 

Working Principle: The lathe is a tool that holds the piece between two rigid and strong centers or in a chuck 
or face plate. The cutting tool is held and rigidly held in a tool post that feeds rotary work. Normal cutting 
operations are performed with the cutting tool fed in parallel or at right angles to the working axis. 

 

The cutting tool may also be fed at an angle relative to the axis of work for machining tapers and angles. 

Construction: The main parts of the lathe are the bed, headstock, quick changing gear box, carriage and 
tailstock. 
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Lathe Components 

1. Bed: The bed is a heavy and sturdy casting on which the working parts of the lathe are mounted. It carries 
the headstock and tail stock for supporting the work piece and provides a base for the movement of carriage 
assembly which carries the tool. 

2. Legs: The legs carry the entire load of machine and are firmly secured to floor by foundation bolts. 

3. Headstock: The headstock is clamped on the left hand side of the bed and it serves as housing for the 
driving pulleys, back gears, headstock spindle, live centre and the feed reverse gear. The headstock spindle is a 
hollow cylindrical shaft that provides a drive from the motor to work holding devices. 

4. Gear Box: The quick-change gear-box is placed below the headstock and contains a number of different 
sized gears. 

5. Carriage: The carriage is located between the headstock and tailstock and serves the purpose of supporting, 
guiding and feeding the tool against the job during operation. The main parts of carriage are: 

a). The saddle is an H-shaped casting mounted on the top of lathe ways. It provides support to cross-
slide, compound rest and tool post. 

b). the cross slide is mounted on the top of saddle, and it provides a mounted or automatic cross 
movement for the cutting tool. 

c). the compound rest is fitted on the top of cross slide and is used to support the tool post and the 
cutting tool. 

d). the tool post is mounted on the compound rest, and it rigidly clamps the cutting tool or tool holder 
at the proper height relative to the work centre line. 
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e). the apron is fastened to the saddle and it houses the gears, clutches and levers required to move 
the carriage or cross slide. The engagement of split nut lever and the automatic feed lever at the 
same time is prevented she carriage along the lathe bed. 

6. Tailstock: The tailstock is a movable casting located opposite the headstock on the ways of the bed. The 
tailstock can slide along the bed to accommodate different lengths of workpiece between the centers. A 
tailstock clamp is provided to lock the tailstock at any desired position. The tailstock spindle has an internal 
taper to hold the dead centre and the tapered shank tools such as reamers and drills. 

Considerations that determine how fast to run a lathe: 

• Work piece material 

• Tool diameter 

• Diameter of the work piece 

• Depth of cut 
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Operations Performed on a Lathe Machine 

1. Plain Turning: Plain turning is the operation of removing excess amount of material from the surface of a 
cylindrical job. 

 

2. Facing: The facing is a machining operation by which the end surface of the work piece is made flat by 
removing metal from it. 

 

3. Parting: The parting or cutting off is the operation of cutting away a desired length of the work 
piece, i.e., dividing the work piece in two or more parts. 

 

4. Drilling: Drilling is the operation of producing a cylindrical hole in the work piece. 
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5. Boring: The boring operation is the process of enlarging a hole already produced by drilling. 

 

6. Knurling: The knurling is a process of embossing 
(impressing) a diamond-shaped or straight-line pattern into 
the surface of work piece. Knurling is essentially a 
roughening of the surface and is done to provide a better 
gripping surface. 

 

7. Threading: Threading is the act of cutting of the required 
form of threads on the internal or external cylindrical 
surfaces. 

 

8. Chamfering: Chamfering removes the burrs and sharp edges, and thus makes the handling safe. Chamfering 
can be done by a form tool having angle equal to chamfer which is generally kept at 45°. 
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Mechanism of Machining 

During machining, the material is removed form of chips, which are generated by shear deformation along a 
plane called the shear plane. 

 

Basic Cutting Geometries 

 

Chip Formation 

In any traditional machining process, chips are formed by shearing process. 
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Types of Chips  

During the machining process, three basic types of chips are formed:  

 Discontinuous chips  

 Continuous chips  

 Continuous chips with a built-up edge (BUE)  

 

 

Discontinuous chips  

 Typically associated with brittle metals like Cast Iron  

 As feed is increased, some compression takes place  

 As the chip starts up the chip-tool interference zone, increased stress occurs until the metal reaches a 
saturation point and fractures off the work-piece.  

Conditions which favor a discontinuous type of chip  

 Brittle work material  

 Small rake angles on cutting tools 

 Coarse machining feeds  

 Low cutting speeds  

 Major disadvantage—could result in poor surface finish tool  

 

 

Continuous Chips 
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 Continuous "ribbon" of metal that flows up the chip/tool zone.  

 Usually considered the ideal condition for efficient cutting action.  

Conditions which favor a continuous type of chip:  

 Ductile work  

 Fine feeds  

 Sharp cutting tools  

 Larger rake angles  

 Proper cutting speeds  

 Proper coolants 

 

 

Working principle of Shaper & Planner 

 

SHAPER MACHINE 

Introduction: The shaper is a machine tool used primarily for: 

1. Producing a flat or plane surface which may be in a horizontal, a vertical or an angular plane. 

2. Making slots, grooves and keyways 

3. Producing contour of concave/convex or a combination of these 

Working Principle: The job is rigidly fixed on the machine table. The single point cutting tool held properly in 
the tool post is mounted on a reciprocating ram. The reciprocating motion of the ram is obtained by a quick 
return motion mechanism. As the ram reciprocates, the tool cuts the material during its forward stroke. 
During return, there is no cutting action and this stroke is called the idle stroke. The forward and return 
strokes constitute one operating cycle of the shaper. 

Construction: The main parts of the Shaper machine is Base, Body (Pillar, Frame, Column), Cross rail, Ram and 
tool head (Tool Post, Tool Slide, Clamper Box Block). 
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Base: The base is a heavy cast iron casting which is fixed to the shop floor. It supports the body frame and the 
entire load of the machine. The base absorbs and withstands vibrations and other forces which are likely to be 
induced during the shaping operations. 

Body (Pillar, Frame, Column): It is mounted on the base and houses the drive mechanism compressing the 
main drives, the gear box and the quick return mechanism for the ram movement. The top of the body 
provides guide ways for the ram and its front provides the guide ways for the cross rail. 

Cross rail: The cross rail is mounted on the front of the body frame and can be moved up and down. The 
vertical movement of the cross rail permits jobs of different heights to be accommodated below the tool. 
Sliding along the cross rail is a saddle which carries the work table. 

Ram and tool head: The ram is driven back and forth in its slides by the slotted link mechanism. The back and 
forth movement of ram is called stroke and it can be adjusted according to the length of the workpiece to be-
machined. 

 

PLANER MACHINE 

Introduction: The planer is a machine tool designed to produce plane and flat surface on a workpiece which is 
too large or too heavy. The workpiece is securely fixed on a table called platen, and it reciprocates horizontally 
against a single edged cutting tool. The surface machined may be horizontal, vertical or at an angle. 

Operations of planer machine: The planer is used for: 

1. Planing flat horizontal, vertical and curved surfaces. 

2. Planing at an angle and machining dovetails. 

3. Planing slots and grooves. 

The planer are available in different types for doing different types and sizes of job; the most common being 
the standard and double housing planer. 

Construction: The main parts of the double Housing Planer machine is Bed and table, Housings, Cross rail, Tool 
heads, Driving and feed mechanism. 
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Bed and table: The bed is a long heavy base and table made of cast iron. Its top surface is flat and machined 
accurately. The flat top surface has slots in which the workpiece can be securely clamped. The workpiece 
needs rigid fixing so that it does not shift out of its position. The standard clamping devices used on planer 
machine are: Heavy duty vice, T-holders and clamps, angle plate, planer jack, step blocks and stop. The table 
movement may be actuated by a variable speed drive through a rack and pinion arrangement, or a hydraulic 
system. 

Housings: The housings are the rigid and upright column like castings. These are located near the centre on 
each side of the base. 

Cross rail: The cross rail is a horizontal member supported on the machined ways of the upright columns. 
Guide ways are provided on vertical face of each column and that enables up and vertical movement of the 
cross rail. The vertical movement of the cross rail allows to accommodate workpiece of different heights. Since 
the cross rail is supported at both the ends, this type of planer machine is rigid in construction. 

Tool heads: Generally two tool heads are mounted in the horizontal cross rail and one on each of the vertical 
housing. Tool heads may be swiveled so that angular cuts can be made. 

Driving and feed mechanism: The tool heads may be fed either by hand or by power in crosswise or vertical 
direction. The motor drive is usually at one side of the planer near the centre and drive mechanism is located 
under the table. 

The size of the planer is specified by the maximum length of the stroke, and also by the size of the largest 
rectangular solid that can be machined on it. 

 

Introduction to milling, grinding and drilling machines 

Milling- A process that is capable of producing a 
variety of configurations using a multi-tooth tool, 
turns the tool and holds the work piece to provide 
the cutting action  

MILLING MACHINE 

Milling is the cutting operation that removes metal 
by feeding the work against a rotating, cutter having 
single or multiple cutting edges. Flat or curved 
surfaces of many shapes can be machined by milling with good finish and accuracy. A milling machine may also 
be used for drilling, slotting, making a circular profile and gear cutting by having suitable attachments. 

Working Principle: The work piece is holding on the worktable of the machine. The table movement controls 
the feed of work piece against the rotating cutter. The cutter is mounted on a spindle or arbor and revolves at 
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high speed. Except for rotation the cutter has no other motion. As the work piece advances, the cutter teeth 
remove the metal from the surface of work piece and the desired shape is produced. 

Types of Milling Machines 

• Horizontal- the spindle is placed horizontal (used for heavier cutting)  

• Vertical- the spindle is placed vertical (the most common type of milling machine)  

Horizontal Milling Machine Construction: Axis of the cutting tool is horizontal. The main part of machine is 
base, Column, Knee, Saddle, Table, Over arm, Arbor Support and Elevating Screw. 

 

 

1. Base: It gives support and rigidity to the machine and also acts as a reservoir for the cutting fluids. 

2. Column: The column is the main supporting frame mounted vertically on the base. The column is box 
shaped, heavily ribbed inside and houses all the driving mechanisms for the spindle and table feed. 
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3. Knee: The knee is a rigid casting mounted on the front face of the column. The knee moves vertically along 
the guide ways and this movement enables to adjust the distance between the cutter and the job mounted on 
the table. The adjustment is obtained manually or automatically by operating the elevating screw provided 
below the knee. 

4. Saddle: The saddle rests on the knee and constitutes the intermediate part between the knee and the table. 
The saddle moves transversely, i.e., crosswise (in or out) on guide ways provided on the knee. 

5. Table: The table rests on guide ways in the saddle and provides support to the work. The table is made of 
cast iron, its top surface is accurately machined and carriers T-slots which accommodate the clamping bolt for 
fixing the work. The worktable and hence the job fitted on it is given motions in three directions: 

a) Vertical (up and down) movement provided by raising or lowering the knee. 

b) Cross (in or out) or transverse motion provided by moving the saddle in relation to knee. 

c) Longitudinal (back and forth) motion provided by hand wheel fitted on the side of feed screw. 

In addition to the above motions, the table of a universal milling machine can be swiveled 45° to either side of 
the centre line and thus fed at an angle to the spindle. 

6. Over arm: The Over arm is mounted at the top of the column and is guided in perfect alignment by the 
machined surfaces. The Over arm is the support for the arbor. 

7. Arbor support: The arbor support is fitted to the Over arm and can be clamped at any location on the Over 
arm. Its function is to align and support various arbors. The arbor is a machined shaft that holds and drives the 
cutters. 

8. Elevating screw: The upward and downward movement to the knee and the table is given by the elevating 
screw that is operated by hand or an automatic feed. 

MILLING OPERATIONS 

1. Plain or slab milling 

2. Face Milling 

3. Angular Milling 

4. Straddle Milling 

5. Form Milling 

6. Gang Milling 

 

Drilling:  

DRILLING MACHINE 
Drilling is an operation of making a circular hole by removing a volume of metal from the job by cutting tool 
called drill. 
 
CONSTRUCTION OF DRILLING MACHINE 
In drilling machine the drill is rotated and fed along its axis of rotation in the stationary workpiece. Different 
parts of a drilling machine are shown in Fig. and are discussed below:  
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(i) The head containing electric motor, V-pulleys and V-belt which transmit rotary motion to the drill 
spindle at a number of speeds.  

(ii) Spindle is made up of alloy steel. It rotates as well as moves up and down in a sleeve. A pinion 
engages a rack fixed onto the sleeve to provide vertical up and down motion of the spindle and 
hence the drill so that the same can be fed into the workpiece or withdrawn from it while drilling. 
Spindle speed or the drill speed is changed with the help of V-belt and V-step-pulleys. Larger drilling 
machines are having gear boxes for the said purpose.  

(iii) Drill chuck is held at the end of the drill spindle and in turn it holds the drill bit.  
(iv) Adjustable work piece table is supported on the column of the drilling machine. It can be moved 

both vertically and horizontally. Tables are generally having slots so that the vise or the workpiece 
can be securely held on it.  

(v)  
(vi) Base table is a heavy casting and it supports the drill press structure. The base supports the 

column, which in turn, supports the table, head etc.  
(vii) Column is a vertical round or box section which rests on the base and supports the head and the 

table. The round column may have rack teeth cut on it so that the table can be raised or lowered 
depending upon the work piece requirements.  
 

This machine consists of following parts- 
1. Base 
2. Pillar 
3. Main drive 
4. Drill spindle 
5. Feed handle 
6. Work table 

 

In a plain radial drilling machine, provisions are made for following three movements - 
1. Vertical movement of the arm on the column, 
2. Horizontal movement of the drill head along the arm, and 
3. Circular movement of the arm in horizontal plane about the vertical column. 
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In a semi universal drilling machine, in addition to the above three movements, the drill head can be swung 
about a horizontal axis perpendicular to the arm. In universal machine, an additional rotary movement of the 
arm holding the drill head on a horizontal axis is also provided for enabling it to drill on a job at any angle. 
 

OPERATIONS PERFORMED ON DRILLING MACHINE 

A drill machine is versatile machine tool. A number of operations can be performed on it. Some of the 
operations that can be performed on drilling machines are: 

1. Drilling                  2. Reaming 

3. Boring                  4. Counter boring 

5. Countersinking      6. Spot facing 

7. Tapping                8. Lapping 

9. Grinding              10. Trepanning. 

Boring: Boring is the operation of truing and enlarging a previously drilled hole by means of a single point 

cutting tool. Boring is done on drilling machine to perform the following tasks on a hole already drilled: 

 

Tapping: Tapping is the operation for making internal threads in a hole by means of a tool called tap. The tap 

is essentially a bolt with threads cut on it. 

Grinding machine 

A grinding machine, often shortened to grinder, is any of various power tools or machine tools used for 
grinding, which is a type of machining using an abrasive wheel as the cutting tool. Each grain of abrasive on 
the wheel's surface cuts a small chip from the work piece via shear deformation. 

Grinding is used to finish work pieces that must show high surface quality (e.g., low surface roughness) and 
high accuracy of shape and dimension. As the accuracy in dimensions in grinding is of the order of 0.000025 
mm, in most applications it tends to be a finishing operation and removes comparatively little metal, about 
0.25 to 0.50 mm depth. However, there are some roughing applications in which grinding removes high 
volumes of metal quite rapidly. Thus, grinding is a diverse field. 
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 A Surface Grinder 

Types 

These machines include the: 

Belt grinder, which is usually used as a machining method to process metals and other materials, with the aid 
of coated abrasives. Analogous to a belt sander (which itself is often used for wood but sometimes metal). Belt 
grinding is a versatile process suitable for all kind of applications, including finishing, de burring, and stock 
removal. 

Bench grinder, which usually has two wheels of different grain sizes for roughing and finishing operations and 
is secured to a workbench or floor stand. Its uses include shaping tool bits or various tools that need to be 
made or repaired. Bench grinders are manually operated. 

Cylindrical grinder, which includes both the types that use centers and the center less types. A cylindrical 
grinder may have multiple grinding wheels. The work piece is rotated and fed past the wheel(s) to form a 
cylinder. It is used to make precision rods, tubes, bearing races, bushings, and many other parts. 

Surface grinder, which has a head that is lowered to a work piece, which is moved back and forth under the 
grinding wheel on a table that typically has a controllable permanent magnet (magnetic chuck) for use with 
magnetic stock (especially ferrous stock) but can have a vacuum chuck or other fixturing means. The most 
common surface grinders have a grinding wheel rotating on a horizontal axis cutting around the circumference 
of the grinding wheel. Rotary surface grinders, commonly known as "Blanchard" style grinders, have a grinding 
head which rotates the grinding wheel on a vertical axis cutting on the end face of the grinding wheel, while a 
table rotates the work piece in the opposite direction underneath. This type of machine removes large 
amounts of material and grinds flat surfaces with noted spiral grind marks. It can also be used to make and 
sharpen metal stamping die sets, flat shear blades, fixture bases or any flat and parallel surfaces. Surface 
grinders can be manually operated or have CNC controls. 

Tool and cutter grinder, which usually can perform the minor function of the drill bit grinder, or other 
specialist tool room grinding operations. 
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Jig grinder, which as the name implies, has a variety of uses when finishing jigs, dies, and fixtures. Its primary 
function is in the realm of grinding holes for drill bushings and grinding pins. It can also be used for complex 
surface grinding to finish work started on a mill. 

Gear grinder, which is usually employed as the final machining process when manufacturing a high-precision 
gear. The primary function of these machines is to remove the remaining few thousandths of an inch of 
material left by other manufacturing methods (such as gashing or hobbing). 

Die grinder, which is a high-speed hand-held rotary tool with a small diameter grinding bit. They are typically 
air driven (using compressed air), but can be driven with a small electric motor directly or via a flexible shaft. 

Angle grinder, another handheld power tool, often used in fabrication and construction work. 

 

Machinabilty 

The term machinabilty refers to the ease with which a metal can be machined to an acceptable surface finish. 
Materials with good machinabilty require little power to cut, can be cut quickly, easily obtain a good finish, 
and do not wear the tooling much; such materials are said to be free machining.  

The factors that typically improve a material's performance often degrade its machinabilty. Therefore, to 
manufacture components economically, engineers are challenged to find ways to improve machinabilty 
without harming performance. 

Machinabilty can be difficult to predict because machining has so many variables. Two sets of factors are the 
condition of work materials and the physical properties of work materials. 

 

*** 
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We hope you find these notes useful. 

You can get previous year question papers at  

https://qp.rgpvnotes.in . 

 

If you have any queries or you want to submit your 

study notes please write us at 

rgpvnotes.in@gmail.com 
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