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INTRODUTION TO GEARS AND MACHINES 

Bevel gears 

 

Bevel gears are used mostly in situations that require power to be 

transmitted at right angles (or applications that are not parallel). Bevel 

gears can have different angles of application but tend to be 90° 

Helical gears 

 

Helical gears are very similar to spur gears except the teeth are not 

perpendicular to the face. The teeth are at an angle to the face giving 

helical gears more tooth contact in the same area. 

Helical gears can also be used on non-parallel shafts to transmit motion. 

Helical gears tend to run quieter and smoother than spur gears due to the 

increased number of teeth in constant contact at any one period of time 

Herringbone 

gears 

 

Herringbone gears resemble two helical gears that have been placed side 

by side. They are often referred to as "double helicals". 

One benefit of herringbone gears is that it helps to avoid issues related to 

side thrust created with the use of helical gears 

Worm Gears 

 

Worm gears are used to transmit power at 90° and where high reductions 

are required. The worm resembles a thread that rides in concaved or 

helical teeth 

Spur Gears 

 

Spur gears are by far the most common type of gear and with the 

exceptions of the "cog" the type of gear that has been around the longest. 

Spur gears have teeth that run perpendicular to the face of the gear 

Internal Gears 

 

Internal gears typically resemble inverted spur gears but are occasionally 

cut as helical gears 

Racks 

 
 

 

 

 

A rack is basically a straight gear used to transmit power and motion in a 

linear movement. 

 

 

 

Face Gears 

 

Face gears transmit power at (usually) right angles in a circular motion. 

Face gears are not very common in industrial application 

Sprockets 

 

Sprockets are used to run chains or belts. They are typically used in 

conveyor systems 

 

 

 

 

 

 

MILLING MACHINE 

Downloaded from www.Rejinpaul.com

Get Unique study materials from www.rejinpaul.com

http://www.gearsandstuff.com/images/gear_types/gear-bevel.jpg
http://www.gearsandstuff.com/images/gear_types/HELICAL-GEAR-2.jpg
http://www.gearsandstuff.com/images/gear_types/herringbones.gif
http://www.gearsandstuff.com/images/gear_types/gear-worm.jpg


 

 

2. MILLING MACHINE 

           Milling is the process of removing metal by feeding the work piece through a rotating 

multipoint cutter. Milling machine can be used for machining flat surfaces, complex and 

irregular areas, surface of revolution, external and internal threads, gear cutting, helical 

surface of cross sections.                                                             

              1.  Base         

2.Column       

3.Knee           

4.Saddle       

5.Table   

6.Spindle   

7.Arbor 
 

   2.1. BASE: 

              It is the foundation of the machine and is that part upon which all parts are mounted. 

It gives the machine rigidity and strength.  

 

2.2. COLUMN: 

             It is the main supporting frame. The motor and other driving mechanisms are 

contained with in it. 

 

2.3 KNEE:  
             The knee  projects from the column and slides up and down on its face. It supports the 

saddle and table and partially supported by the elevating screw which adjusts its height. 

 

2.4. SADDLE: 

               The saddle supports and carries the table and is adjustable transversely on ways on 

top of the knee. It is provided with graduations for exact movement and operated by power or 

hand. 

2.5. TABLE: 
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                The table rests on ways on the saddle and travels longitudinally in a horizontal 

plane. It supports the works piece, fixtures and all other equipments. 

 

2.6. SPINDLE: 

                  The spindle obtains its power from the motor through motors. Cutters are mounted 

directly in the spindle nose. 

 

2.7. ARBOR: 

                   The arbor is an accurately machined shaft for holding and driving the arbor cutter. 

It is tapered at one end to fit the spindle nose and two slots to fit the nose keys for locating and 

driving it 

************************************************************************* 
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SHAPER 

 

 

 

 

 

 

 

 

1. Table support 

2.  Table 

3.  Clapper box 

4.  Apron clamping bolts 

5.  Down feed hand wheel  

6.  Swivel base degree graduations 

7.  Position of stroke adjustment hand wheel  

8.  Ram block locking handle 

9.  Ram 

10.  Column 

11. Driving pulley 

12.  Base 

13.  Feed disc 

14.  Pawl mechanism 

15.  Elevating screw 

 

3. SHAPER 

The shaper is a reciprocating type of machine tool intended primarily to produce flat 

surfaces. These surfaces may be horizontal, vertical, or inclined. 

The different parts of typical shaper are shown in fig (3.0). 

 The principal parts of a standard shaper are: 

1. Base 

2. Column 

3. Cross rail 

4. Saddle 

5. Table 

6. Ram  

7. Tool head 
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3.1 BASE 

The base is the necessary bed or required for all machine tools. The base may be 

rigidly bolted to the floor of the shop or on the bench according to the size of the machine. 

It is so designed that it can take up the entire load of the machine and the forces set up by 

the cutting tool over the work. It is made of cast iron to resist vibration and take up high 

compressive load. 
 

3.2 COLUMN 

The column is a box like casting mounted upon the base. It encloses the ram driving 

mechanism. Two accurately machined guide ways are provided on the top of the column 

on which the ram reciprocates. The front vertical face of the column, serves as the guide 

ways for the cross rail. The lid on the left side of the column may be opened for inspection 

and oiling of the internal mechanism. 
 

3.3 CROSSRAIL  

The crossrail is mounted on the front vertical guide ways of the column. It has two 

parallel guide ways on its top in the vertical plane that is perpendicular to the ram axis. The 

table may be raised or lowered to accommodate different sizes of jobs by rotating elevating 

screw, which causes the cross rail to slide up and down on the vertical face of the column. 

A horizontal cross feed screw, which is fitted within the cross rail and parallel to the top 

guide ways of the cross rail actuates the table to move in a crosswise direction. 
 

3.4 SADDLE 

The saddle is mounted on the crossrail, which holds the table firmly on its top. 

Crosswise movement of the saddle by rotating the cross feed screw by hand or power 

causes the table to move sideways. 
 

3.5 TABLE 

The table is bolted to the saddle receives crosswise and vertical movements from the 

saddle and cross rail. It is a box like casting having T-slots both on the top and sides for 

clamping the work. In a universal shaper the table may be swiveled on a horizontal axis 

and the upper part of the table may be tilted up or down. 
 

3.6 RAM 

The ram is the reciprocating member of the shaper. This is semi cylindrical in form 

and heavily ribbed inside to make it more rigid. It slides on the accurately machined 

dovetail guide ways on the top of the column and is connected to the reciprocating 

mechanism contained within the column. It houses a screwed shaft for altering the position 

of the ram with respect to the work and holds the tool head at the extreme forward end 

*************************************************************** 
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Gear Hobbing Machining 
GEAR HOBBING 

Gear Hobbing is a technique that is employed to create gear teeth configurations that are ideal 

for use in a wide range of machinery components. In cases where the gear hobbing takes place in a 

mass producing environment, gear hobbing is accomplished through the use of precision gear 

hobbing machines that ensure that the cut of each tooth on each gear produced meets the 

specifications set by the producer. 

Generally, a gear hobbing machine will make use of a series of customized bits that help to create 

the specific types of cutting and shaping necessary to create gears those posses exactly the right 

pitch and circle to work in various types of equipment. A customized bit is used for a particular size 

and type of gear hobbing, which helps to ensure that the cuts that are made into the blank surface of 

the circle of metal are relatively smooth and uniform. 

********************************************************************* 

CNC MACHINES 
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G-CODES AND M-CODES 

G00 - Positioning at rapid speed; Milling and Turning 

G01 - Linear interpolation (machining a straight line); Milling and Turning 

G02 - Circular interpolation clockwise (machining arcs); Milling and Turning 

G03 - Circular interpolation, counter clockwise; Milling and Turning 

G04 - Milling and Turning, Dwell 

G09 - Milling and Turning, Exact stop 

G10 - Setting offsets in the program; Milling and Turning 

G12 - Circular pocket milling, clockwise; Milling 

G13 - Circular pocket milling, counterclockwise; Milling 

G17 - X-Y plane for arc machining; Milling and Turning with live tooling 

G18 - Z-X plane for arc machining; Milling and Turning with live tooling 

G19 - Z-Y plane for arc machining; Milling and Turning with live tooling 

G20 - Inch units; Milling and Turning 

G21 - Metric units; Milling and Turning 

G27 - Reference return check; Milling and Turning 

G28 - Automatic return through reference point; Milling and Turning 

G29 - Move to location through reference point; Milling and Turning (slightly 

different for each machine) 

G31 - Skip function; Milling and Turning 

G32 - Thread cutting; Turning 

G33 - Thread cutting; Milling 

G40 - Cancel diameter offset; Milling. Cancel tool nose offset; Turning 

G41 - Cutter compensation left; Milling. Tool nose radius compensation left; Turning 

G42 -  Cutter compensation right; Milling. Tool nose radius compensation right; 

Turning 

G43 - Tool length compensation; Milling 

G44 - Tool length compensation cancel; Milling (sometimes G49) 

G50 - Set coordinate system and maximum RPM; Turning 

G52 - Local coordinate system setting; Milling and Turning 

G53 - Machine coordinate system setting; Milling and Turning 

G54~G59 - Workpiece coordinate system settings #1 t0 #6; Milling and Turning 

G61 - Exact stop check; Milling and Turning 

G65 - Custom macro call; Milling and Turning 

G70 - Finish cycle; Turning 

G71 - Rough turning cycle; Turning 

G72 - Rough facing cycle; Turning 

G73 - Irregular rough turning cycle; Turning 

G73 - Chip break drilling cycle; Milling 

G74 - Left hand tapping; Milling 

G74 - Face grooving or chip break drilling; Turning 

G75 - OD groove pecking; Turning 

G76 - Fine boring cycle; Milling 

G76 - Threading cycle; Turning 

G80 - Cancel cycles; Milling and Turning 

G81 - Drill cycle; Milling and Turning 

G82 - Drill cycle with dwell; Milling 

G83 - Peck drilling cycle; Milling 

G84 - Tapping cycle; Milling and Turning 

G85 - Bore in, bore out; Milling and Turning 

G86 - Bore in, rapid out; Milling and Turning 
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G87 - Back boring cycle; Milling 

G90 - Absolute programming 

G91 - Incremental programming 

G92 - Reposition origin point; Milling 

G92 - Thread cutting cycle; Turning 

G94 - Per minute feed; Milling 

G95 - Per revolution feed; Milling 

G96 - Constant surface speed control; Turning 

G97 - Constant surface speed cancel 

G98 - Per minute feed; Turning 

G99 - Per revolution feed; Turning 

CNC M Codes 

M00 - Program stop; Milling and Turning 

M01 - Optional program stop; Turning and Milling 

M02 - Program end; Turning and Milling 

M03 - Spindle on clockwise; Turning and Milling 

M04 - Spindle on counterclockwise; Turning and Milling 

M05 - Spindle off; Turning and Milling 

M06 - Toolchange; Milling 

M08 - Coolant on; Turning and Milling 

M09 - Coolant off; Turning and Milling 

M10 - Chuck or rotary table clamp; Turning and Milling 

M11 - Chuck or rotary table clamp off; Turning and Milling 

M19 - Orient spindle; Turning and Milling 

M30 - Program end, return to start; Turning and Milling 

M97 - Local sub-routine call; Turning and Milling 

M98 - Sub-program call; Turning and Milling 

M99 - End of sub program; Turning and Milling 

 

    ***************************** 
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Tabulation:  

 

 

 

 

 

S.No Date Name of the experiment Page No Remarks Signature 

1   

Contour milling using vertical 

milling machine 

   

2   

Spur gear cutting in milling 

machine 

   

3   

Helical Gear Cutting in milling 

machine 

   

4   

Gear generation in hobbing 

machine 

   

5   

Gear generation in gear shaping 

machine 

   

6   

Plain Surface grinding 
   

7   

Cylindrical grinding 
   

8   

Tool angle grinding with tool and 

Cutter Grinder 

   

9   

Measurement of cutting forces in 

Milling / Turning Process 

   

 

10   

CNC Part Programming. 
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Ex. No:   01     CONTOUR MILLING USING VERTICAL MILLING     

DATE:     MACHINE 

 Aim: 

To study the contour milling using vertical milling machine on a work 

piece 

 Introduction:  

Machining of Irregular Parts and it is an outline especially of a curving or 

irregular figure   

 Material used 

Cast Iron  

 Surface contouring 

The end mill, which is used in surface contouring has a hemispherical end 

and is called ball-end mill. The ball-end mill is fed back and forth across 

the work piece along a curvilinear path at close intervals to produce 

complex three-dimensional surfaces. Similar to profile milling, surface 

contouring require relatively simple cutting tool but advanced, usually 

computer-controlled feed control system. 
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 Using Codes  

G00 - Positioning at rapid speed; Milling and Turning 

G01 - Linear interpolation (machining a straight line); Milling and Turning 

G02 - Circular interpolation clockwise (machining arcs); Milling and Turning 

G03 - Circular interpolation, counter clockwise; Milling and Turning 

G04 - Milling and Turning, Dwell 

G09 - Milling and Turning, Exact stop 

G10 - Setting offsets in the program; Milling and Turning 

G12 - Circular pocket milling, clockwise; Milling 

G13 - Circular pocket milling, counterclockwise; Milling 

G17 - X-Y plane for arc machining; Milling and Turning with live tooling 

G18 - Z-X plane for arc machining; Milling and Turning with live tooling 

G19 - Z-Y plane for arc machining; Milling and Turning with live tooling 

G20 - Inch units; Milling and Turning 

G21 - Metric units; Milling and Turning 

G27 - Reference return check; Milling and Turning 

G28 - Automatic return through reference point; Milling and Turning 

G29 - Move to location through reference point; Milling and Turning (slightly 

different for each machine) 

M00 - Program stop; Milling and Turning 

M01 - Optional program stop; Turning and Milling 

M02 - Program end; Turning and Milling 

M03 - Spindle on clockwise; Turning and Milling 

M04 - Spindle on counterclockwise; Turning and Milling 

M05 - Spindle off; Turning and Milling 

M06 - Toolchange; Milling 

M08 - Coolant on; Turning and Milling 

M09 - Coolant off; Turning and Milling 

M10 - Chuck or rotary table clamp; Turning and Milling 

M11 - Chuck or rotary table clamp off; Turning and Milling 

M19 - Orient spindle; Turning and Milling 

M30 - Program end, return to start; Turning and Milling 

M97 - Local sub-routine call; Turning and Milling 

M98 - Sub-program call; Turning and Milling 

M99 - End of sub program; Turning and Milling 

 

 

 Results  

Thus the contour milling using vertical milling machine is studied .  
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Ex. No: 02                 SPUR GEAR CUTTING IN MILLING MACHINE 

DATE:     

 Aim: 

To perform spur gear cutting using vertical milling machine on a 

work piece. 

 

 Introduction:  

Spur gears or straight-cut gears are the simplest type of gear. They 

consist of a cylinder or disk with the teeth projecting radially, and 

although they are not straight-sided in form (they are usually of special 

form to achieve constant drive ratio, mainly involute), the edge of each 

tooth is straight and aligned parallel to the axis of rotation. These gears 

can be meshed together correctly only if they are fitted to parallel shafts.  

 

 Material used 

Cast iron blank  

 Tools required 

 
1. Vertical Milling machine  

2. vernier caliper 

3. Holding Materials  

4. Milling Tools 

5. Mandrel  
 

 Calculation: 

Z = No. of teeth  = 23 

m = module  = 2 mm 

Blank Diameter = (Z + 2) m 

   = (23 + 2) 2 = 50 mm 

Tooth Depth  = 2.25 m 

   = 2.25 * 2 = 4.5 mm 

Indexing Calculation  = 40 / Z = 40 / 23 = 1  17/23 
 

 

 

 

 

 

    

 

 

Downloaded from www.Rejinpaul.com

Get Unique study materials from www.rejinpaul.com



Spur Gear 

     

 

       

 Fig 01 Before Gear cutting                                 Fig 02After Gear cutting 
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 PROCEDURE: 
 

 Calculate the gear tooth proportions. 

Blank diameter  = ( Z + 2 ) m 

Tooth depth       = 2.25 m 

Tooth width       = 1.5708 m   where, 

Z = Number of teeth required 

m = module Indexing calculation 

Index crank movement = 40 / Z 

 The dividing head and the tail stock are bolted on the machine table. 

Their axis must be set parallel to the machine table. 

 The gear blank is held between the dividing head and tailstock using a 

mandrel. The mandrel is connected with the spindle of dividing head 

by a carrier and catch plate. 

 The cutter is mounted on the arbor. The cutter is centred accurately 

with the gear blank. 

 Set the speed and feed for machining. 

 For giving depth of cut, the table is raised till the periphery of the gear 

blank just touches the cutter.  

 The micrometer dial of vertical feed screw is set to zero in this 

position. 

 Then the table is raised further to give the required depth of cut.  

 The machine is started and feed is given to the table to cut the first 

groove of the blank.  

 After the cut, the table is brought back to the starting position.  

 Then the gear blank is indexed for the next tooth space.  

 This is continued till all the gear teeth are cut. 

 
 

 

 

 
 

 

 RESULT: 
 

The given work piece as is subjected to gear generating operation to 

become a finished work piece  
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Ex No: 3                  HELICAL GEAR CUTTING IN MILLING MACHINE 

DATE:      

 Aim: 

To perform Helical Gear Cutting using  milling machine on a work 

piece. 

 Introduction:  

 Helical or "dry fixed" gears offer a refinement over spur gears. The 

leading edges of the teeth are not parallel to the axis of rotation, but are 

set at an angle. Since the gear is curved, this angling causes the tooth 

shape to be a segment of a helix. Helical gears can be meshed  

in parallel or crossed orientations.  

  

 Material used 

    Cast iron  

 Tools required 

1. Vertical Milling machine  

2. vernier caliper 

3. Holding Materials  

4. Milling Tools 

 

 Diagram  
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 HELICAL GEAR FORMULAS 

To Obtain Having Formula 

Transverse Diametral Pitch 

(P) 

Number of Teeth (N) & Pitch 

Diameter (D) 

p = N/D 

 

Normal Diametral Pitch (Pa) 

Helix Angle (w ) 
P = PNCOSw 

Pitch Diameter (D Number of Teeth (N) & 

Transverse Diametral Pitch 

(P) 

D=N/P 

Normal 

Diametral Pitch (PN) 

Transverse Diametral Pitch 

(P) & Helix Angle  

PN =  P / COS  

 

Normal Circular Tooth 

Thickness (t) 

Normal Diametral Pitch (PN) = 1.5708/PN 

Transverse Circular Pitch (pt) Diametral Pitch (P) 

(Transverse 
Pt =  /P 

Normal 

Circular Pitch (pn) 

Transverse Circular Pitch (p) Pn = pt Cos  

Lead (L) Pitch Diameter and Pitch 

Helix Angle 
L= D/ Tan  

 

 PROCEDURE: 

 The dividing head and the tail stock are bolted on the machine table. 

Their axis must be set parallel to the machine table. 

 The gear blank is held between the dividing head and tailstock using a 

mandrel. The mandrel is connected with the spindle of dividing head 

by a carrier and catch plate. 

 The cutter is mounted on the arbor. The cutter is centred accurately 

with the gear blank. 

 Set the speed and feed for machining. 

 For giving depth of cut, the table is raised till the periphery of the gear 

blank just touches the cutter.  

 The micrometer dial of vertical feed screw is set to zero in this 

position. 

 Then the table is raised further to give the required depth of cut.  

 The machine is started and feed is given to the table to cut the first 

groove of the blank.  

 After the cut, the table is brought back to the starting position.  

 Then the gear blank is indexed for the next tooth space.  

 This is continued till all the gear teeth are cut. 

 

 RESULT: 

The given work piece as is subjected to gear generating operation to 

become a finished work piece  
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Ex No:  04              GEAR GENERATION IN HOBBING MACHINE 

DATE :  

 INTRODUCTION 

Hobbing is a machining process for gear cutting, cutting splines, and 

cutting sprockets on a hobbing machine, which is a special type of milling 

machine. The teeth or splines are progressively cut into the work piece by 

a series of cuts made by a cutting tool called a hob. Compared to other gear 

forming processes it is relatively inexpensive but still quite accurate, thus it 

is used for a broad range of parts and quantities.  

 AIM:  

To machine a Spur Gear using a gear Hobbing  machine. 

 MATERIALS REQUIRED:  

Cast iron blank  

 

 TOOLS REQUIRED: 

 

  1. Gear Hobbing machine 

2. Hob 

  3. Gear tooth vernier 

4. Spanners 
 

 

 CALCULATION: 

 

Z = No. of teeth  = 23 

m = module  = 2 mm 

Blank Diameter = (Z + 2) m 

   = (23 + 2) * 2 = 50 mm 

Tooth Depth  = 2.25 m 

   = 2.25 * 2 = 4.5 mm 

Indexing Calculation  = 40 / Z  = 40 / 23 = 1  17/23 
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Gear Hobbing 

 

Fig 01 Before Gear cutting 

 

 

 

 

 

 

Fig 02After Gear cutting 
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 PROCEDURE: 

 

 The given work piece is held firmly on the spindle of the gear 

hobbing machine 

 The Hob is set at an angle to he hob helix angle for cutting spur 

gear. 

 The change gears are set for the desired speed of work piece 

and Hob and feed of the Hob. 

 The machine is switched on. 

 The work piece and Hob are allowed to rotate at the desired 

speed. 

 The hob or work piece is given full deph of cut equals to the 

tooth depth. 

 The cutter is given feed for the full width of the work. 

 After machining all gear teeth on the blank the machine is 

switched off. 

 The gear teeth are checked using a gear tooth vernier. 

 

 

 

 

 

 

 

 

 RESULT: 

The given work piece as shown in fig (1) is subjected to gear generating 

operation to become a finished work piece as shown in fig (2). In gear 

Hobbing machine 
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Ex. No:  05              GEAR GENERATION IN SHAPING MACHINE 

DATE: 

 AIM:  

To machine a Spur Gear using a gear Hobbing  machine. 

 MATERIALS REQUIRED:  

Cast iron blank  

 

 TOOLS REQUIRED: 

  1. Gear Shaping machine 

  2. Gear tooth vernier 

3. Spanners 

 PROCEDURE: 

 The given work piece is held firmly on the spindle of the gear 

shapping machine 

 The workipice is set at an angle to shaping tool angle for cutting 

spur gear. 

 The change gears are set for the desired speed of work piece and  

 The machine is switched on. 

 The work piece and Shaper are allowed to remove the metal at the 

desired speed. 

 The  work piece is given full deph of cut equals to the tooth depth. 

 The cutter is given feed for the full width of the work. 

 After machining all gear teeth on the blank the machine is switched 

off. 

 The gear teeth are checked using a gear tooth vernier. 

 CALCULATION: 

Z = No. of teeth  = 23 

m = module  = 2 mm 

Blank Diameter  = (Z + 2) m 

    = (23 + 2) * 2 = 50 mm 

Tooth Depth  = 2.25 m  = 2.25 * 2 = 4.5 mm 

Indexing Calculation  = 40 / Z  = 40 / 23 = 1  17/23 
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Fig 01 Before Gear cutting 

 

 

 

 

 

 

Fig 02After Gear cutting 

 

 

 

 

 

 

 

 

 

 

 RESULT: 

The given work piece as shown in fig (1) is subjected to gear generating 

operation to become a finished work piece as shown in fig (2). In gear 

Shaping Machine. 
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Ex. No: 06   PLAIN SURFACE GRINDING 

DATE:  

 

 AIM: 

To perform a Plain surface grinding operation on the given work piece for 

the given dimensions . 

 PRINCIPLE:  

The principle involved in this process is to make flat surface on the given 

work piece. The cutter is moved perpendicular to the work piece and the 

grinding is done. 

 REQUIREMENTS 

1. Grinding Machine 

2. Work Piece 100x50x6 mm MS Plate 

3. Grinding Wheel 
 

 PROCEDURE: 

 At first work piece is placed in the magnetic chuck. 

 The work piece should be light weight so that it cannot be removed 

from the magnetic chuck easily. 

 Various arrangements regarding the positions of work piece is 

done. 

 Grinding wheel and grinding spindle are kept in position with the 

work piece. 

 Before switching on the motor, necessary steps should taken. For 

proper grinding process wheel speed, work speed, transverse speed 

of the wheel in feed, area of contact is to be noted. 

 While running the area of contact is adjusted accordingly to the 

spindle in order to remove the surface. 

 It is done slowly to remove the materials on the both sides. 

 In surface grinding the stock removal rate is given by Q = bdy 

Where  d =depth of cut (m)  b =width of cut (m)      y 

=work velocity (m/s) q =rate of stroke (m3/s) 
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BEFORE GRINDING 

 

 

 

 

 

 

 

 

 

AFTER GRINDING 

  

 

 RESULT: 

Thus the surface grinding is done for the given dimensions.  
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Ex.No: 07   CYLINDRICAL GRINDING 

DATE: 

 AIM: 

To grind the cylindrical surface of the given materials as per the given 

dimensions 

 REQUIREMENTS: 

1. Grinding Machine 

2. Grinding Wheel 

3. Work Piece 

4. Steel rule.  

5. Outside calipers.  

6. Cutting tool. 
 

 PROCEDURE: 

 The given work piece is first fitted in the chuck of the lathe. 

 By fitting the tool in tool post the work piece will be reduced to 

given dimensions. 

 First reduce the diameter to 23mm size then reduced the diameter 

to 15mm and 18mm at the middle. 

 By facing the work piece to the tool work piece is reduced to 

70mm. 

 After the preliminary lathe operation, the work piece is held in the 

ends of the cylindrical grinder. 

 The grinding wheel is turned on and it is moved towards the work 

piece such that the surfaces of the cylindrical position are grinded 

to +-0.2mm. 
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BEFORE GRINDING 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

AFTER GRINDING 

 

 
 

 

 RESULT: 

Thus the required dimension of cylindrical surface is obtained. 
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Ex.No: 08 TOOL ANGLE GRINDING WITH TOOL AND CUTTER GRINDER 

DATE:  

 AIM: 

To Study about the angle grinding with tool and cutter grinder on the 

given work piece for the given dimensions. 

 INTRODUCTION 

An angle grinder, also known as a side grinder or disc grinder, is a handheld power 

tool used for cutting, grinding and polishing. Angle grinders can be powered by 

an electric motor, petrol engine or compressed air. The motor drives a geared head at 

a right-angle on which is mounted an abrasive disc or a thinner cut-off disc, either of 

which can be replaced when worn. Angle grinders typically have an adjustable guard 

and a side-handle for two-handed operation. Certain angle grinders, depending on 

their speed range, can be used assanders, employing a sanding disc with a backing pad 

or disc. The backing system is typically made of hard plastic, phenolic resin, or 

medium-hard rubber depending on the amount of flexibility desired. 

 

 

 

 

 

REQUIREMENTS 

4. Grinding Machine 

5. Work Piece  

6. Grinding Wheel 
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 PROCEDURE: 

 

 At first work piece is placed in the magnetic chuck. 

 The work piece should be light weight so that it cannot be removed 

from the magnetic chuck easily. 

 Various arrangements regarding the positions of work piece is 

done. 

 Grinding wheel and grinding spindle are kept in position with the 

work piece. 

 Before switching on the motor, necessary steps should taken. For 

proper grinding process wheel speed, work speed, transverse speed 

of the wheel in feed, area of contact is to be noted. 

 While running the area of contact is adjusted accordingly to the 

spindle in order to remove the surface. 

 It is done slowly to remove the materials on all surface of the  work 

piece  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 RESULT: 

To Study about the angle grinding with tool and cutter grinder on the 

given work piece for the given dimensions. 
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Ex.No: 09 MEASUREMENT OF CUTTING FORCES IN MILLING /  

DATE:                                       TURNING PROCESS 

 AIM: 
  

 To measure the cutting forces for the given cutting conditions . 
 

 

 TOOLS AND EQUIPMENTS REQUIRED : 

  

 Lathe , Milling  

 Tool Dynamometer 

 

 

 PROCEDURE : 
 

 The Lathe Tool Dynamometer is initially set to zero reading. 

 

 The known depth of cut is given and take the readings of Px and Pz force 

components from the Lathe Tool Dynamometer. 

 

 Calculate the resultant cutting force  

 P = Sqrt (Px
2
 + Pz

2
) 

 

 Repeat the same procedure to get few more readings and calculate the 

mean cutting force. 

 

 Repeat the same procedure for different depth of cuts. 
 

 

 

 

 

 

 

 

 

 

 

 RESULT : 

 

Thus the cutting forces are measured for different depth of cuts. 
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Ex.No: 10   CNC PART PROGRAMMING 

DATE:  

 AIM: 

To Study about the cnc part programming 

 INTRODUCTION 

 

A Part program is a set of instructions given to a Computerized numerical 

control (CNC) machine. 

If the complex-shaped component requires calculations to produce the 

component are done by the programming software contained in the 

computer. The programmer communicates with this system through the 

system language, which is based on words. There are various programming 

languages developed in the recent past, such as APT (Automatically 

Programmed Tools), ADAPT, AUTOSPOT, COMPAT-II, 2CL, 

ROMANCE, SPLIT is used for writing a computer programme, which has 

English like statements. A translator known as compiler program is used to 

translate it in a form acceptable to MCU. 

 

The programmer has to do only following things :  

(a) Define the work part geometry.  

(b) Defining the repetition work.  

(c) Specifying the operation sequence.  
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STANDARD G AND M CODES 

 

The most common codes used when programming NC machines tools are G-

codes (preparatory functions), and M codes (miscellaneous functions). Other 

codes such as F, S, D, and T are used for machine functions such as feed, 

speed, cutter diameter offset, tool number, etc. G-codes are sometimes called 

cycle codes because they refer to some action occurring on the X, Y, and/or 

Z-axis of a machine tool. The G-codes are grouped into categories such as 

Group 01, containing codes G00, G01, G02, G03, which cause some 

movement of the machine table or head. Group 03 includes either absolute or 

incremental programming. A G00 code rapidly positions the cutting tool 

while it is above the workpiece from one point to another point on a job. 

During the rapid traverse movement, either the X or Y-axis can be moved 

individually or both axes can be moved at the same time. The rate of rapid 

travel varies from machine to machine. 

 
 

G-Codes (Preparatory Functions)  

Code Function  

G00 Rapid positioning  

G01 Linear interpolation  

G02 Circular interpolation clockwise (CW)  

G03 Circular interpolation counterclockwise (CCW)  

G20 Inch input (in.)  

G21 Metric input (mm)  

G24 Radius programming  

G28 Return to reference point  

G29 Return from reference point  

G32 Thread cutting  

G40 Cutter compensation cancel  

G41 Cutter compensation left  

G42 Cutter compensation right  

G43 Tool length compensation positive (+) direction  

G44 Tool length compensation minus (-) direction  

G49 Tool length compensation cancels  

G 53 Zero offset or M/c reference  

G54 Settable zero offset  

G84 canned turn cycle  

G90 Absolute programming  

G91 Incremental programming 
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M-Codes (Miscellaneous Functions) 

M or miscellaneous codes are used to either turn ON or OFF different 

functions, which control certain machine tool operations. M-codes are not 

grouped into categories, although several codes may control the same type of 

operations such as M03, M04, and M05, which control the machine tool 

spindle. Some of important codes are given as under with their function s: 

Code Function  

M00 Program stop  

M02 End of program  

M03 Spindle start (forward CW)  

M04 Spindle start (reverse CCW)  

M05 Spindle stop  

M06 Tool change  

M08 Coolant on  

M09 Coolant off 

M10 Chuck - clamping  

M11 Chuck - unclamping  

M12 Tailstock spindle out  

M13 Tailstock spindle in  

M18 Tool post rotation reverse  

M30 End of tape and rewind or main program end  

M98 Transfer to subprogram  

M99 End of subprogram  

 

 

Note : On some machines and controls, some may be differ. 

 

 

 

 

 

 

 

 

 

 

 
 

 RESULTS 

Thus the Study about the cnc part programming has been 

completed 
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