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This eBook is about turning manufacturing
process. It is a fundamental machining

technique used to produce cylindrical parts
by removing material from a workpiece using

a cutting tool on a lathe machine. 

     This process is essential for creating
precise components used across various

industries, including automotive, aerospace,
and medical devices

Hopefully this eBook enhances your
knowledge and understanding about turning

manufacturing process.
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Definition of Turning Process :Definition of Turning Process :Definition of Turning Process :
Turning is a machining process where a cuttingTurning is a machining process where a cuttingTurning is a machining process where a cutting
tool removes material from a rotatingtool removes material from a rotatingtool removes material from a rotating
workpiece to create a desired shape, oftenworkpiece to create a desired shape, oftenworkpiece to create a desired shape, often
cylindrical in nature. It is a foundational tocylindrical in nature. It is a foundational tocylindrical in nature. It is a foundational to
subtractive manufacturing techniques.subtractive manufacturing techniques.subtractive manufacturing techniques.

Significance in Manufacturing:Significance in Manufacturing:Significance in Manufacturing:
TTTurning plays a critical role in the machiningurning plays a critical role in the machiningurning plays a critical role in the machining
sector, providing precision and efficiency insector, providing precision and efficiency insector, providing precision and efficiency in
producing components with tight tolerance andproducing components with tight tolerance andproducing components with tight tolerance and
high surface quality, vital for many industries.high surface quality, vital for many industries.high surface quality, vital for many industries.

TURNING
MANUFACTURING

PROCESS OVERVIEW

TURNING
MANUFACTURING

PROCESS OVERVIEW
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Industry Relevance:Industry Relevance:Industry Relevance:
The turning process is prevalent across variousThe turning process is prevalent across variousThe turning process is prevalent across various
sectors, including automotive, aerospace andsectors, including automotive, aerospace andsectors, including automotive, aerospace and
medical manufacturing, highlighting its versatility andmedical manufacturing, highlighting its versatility andmedical manufacturing, highlighting its versatility and
necessity in modern production environments.necessity in modern production environments.necessity in modern production environments.

TURNING
MANUFACTURING

PROCESS OVERVIEW

TURNING
MANUFACTURING

PROCESS OVERVIEW
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UNDERSTANDING
THE TURNING
PROCESS

C o r e   D e f i n i t i o n :

Turning specifically refers to the
removal of material from a workpiece
while it is rotating, achieved through
various cutting tool configurations

that engage with the surface

K e y  C o m p o n e n t s :

Key elements of the turning process include
the workpiece, spindle, cutting tool, and feed

mechanism, each playing integral roles in
achieving precise outcomes.

55



UNDERSTANDING
THE TURNING
PROCESS

M a c h i n e  T o o l  U t i l i z e d :

Turning is primarily conducted using lathe
machines, which can be classified into

manual, CNC and special-purpose lathes
each offering different capabilities and

control levels

66
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A turning operation that involves
machining the surface of the workpiece to
create a flat, smooth surface
perpendicular to the axis of rotation,
typically at the beginning of the machining

Type  of
Turning
Operations

Type  of
Turning
Operations
FACING

88



This operation is used to create complex
shapes and profiles on the workpiece by
continuously varying the position of the
cutting tool in relation to the workpiece
surface.

Type  of
Turning
Operations

Type  of
Turning
Operations
CONTOURING

99



Taper turning creates conical shapes,
whereas thread cutting produces helical
ridges around a cylindrical surface, both
enhancing the functionality of turned
component

Type  of
Turning
Operations

Type  of
Turning
Operations
TAPER TURNING  & THREAD CUTTING

1010



Lathe 
Cutting Operations
Lathe 
Cutting Operations
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Lathe 
Cutting Operations
Lathe 
Cutting Operations
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Lathe 
Cutting Operations
Lathe 
Cutting Operations
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TOOL
SELECTION
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TOOL
SELECTION

ALL LATHE-CUTTING INSTRUMENTS ARE
SINGLE-POINT ONES AND ARE HELD BY TOOL
HOLDERS. THE SHAPING OUTCOMES DEPEND
ON THE ANGLE THEY FEED TO A WORKPIECE,

CUTTING SPEED, FEED RATE, AND DEPTH

1616
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MACHINING CODE

M00 : Program Stop
M01 : Optional Stop
M02 : Program End
M03  : Spindle Clockwise
M04 : Spindle Anti-Clockwise
M05 : Spindle Stop
M08 : Coolant Pump ‘ON’
M09 : Coolant Pump ‘OFF’
M22 : Machining Start
M30 : Program End

Miscellaneous codes, M is mainly used to designateMiscellaneous codes, M is mainly used to designateMiscellaneous codes, M is mainly used to designate
movement of the components of the machinemovement of the components of the machinemovement of the components of the machine   

M CODES

1818



MACHINING CODE

Preparatory codes G is used more on the machiningPreparatory codes G is used more on the machiningPreparatory codes G is used more on the machining
movement such as cutting in a straight line, taper,movement such as cutting in a straight line, taper,movement such as cutting in a straight line, taper,
curves, making rough cuts and finishing, threading,curves, making rough cuts and finishing, threading,curves, making rough cuts and finishing, threading,
grooving, etc.grooving, etc.grooving, etc.   

G CODES

The carriage moves at high speed to theThe carriage moves at high speed to the
coordinates that has been specified in thecoordinates that has been specified in the
program. The rate of movement depends on theprogram. The rate of movement depends on the
amount choosen in percentage of 25%, 50%,amount choosen in percentage of 25%, 50%,
75% 0r 100% of 10000 – 23000 mm/min that75% 0r 100% of 10000 – 23000 mm/min that
has been set by the machine supplierhas been set by the machine supplier

G00: Rapid TraverseG00: Rapid TraverseG00: Rapid Traverse

1919



The cutting tool moves in a straight lineThe cutting tool moves in a straight line
between two points that has been stated inbetween two points that has been stated in

the program. The rate of movement will dependthe program. The rate of movement will depend
on the Feedrate, F that has been specified inon the Feedrate, F that has been specified in
the program according to the type of cut andthe program according to the type of cut and

material being machined.material being machined.

G01 :Linear InterpolationG01 :Linear InterpolationG01 :Linear Interpolation
(Machining in a straight line)(Machining in a straight line)(Machining in a straight line)

2020



The cutting tool moves in a straight lineThe cutting tool moves in a straight line
between two points that has been stated inbetween two points that has been stated in

the program. The rate of movement will dependthe program. The rate of movement will depend
on the Feedrate, F that has been specified inon the Feedrate, F that has been specified in
the program according to the type of cut andthe program according to the type of cut and

material being machined.material being machined.

G02 :Circular InterpolationG02 :Circular InterpolationG02 :Circular Interpolation
ClockwiseClockwiseClockwise         (Curve or Radius)(Curve or Radius)(Curve or Radius)

2121



This code has the same meaning asThis code has the same meaning as
G02 but the curve movement is inG02 but the curve movement is in

the anti-clockwise direction asthe anti-clockwise direction as
shown below..shown below..

G03: Circular Interpolation Anti-G03: Circular Interpolation Anti-G03: Circular Interpolation Anti-
Clockwise (Curve or Clockwise (Curve or Clockwise (Curve or Radius)Radius)Radius)

2222



G04 : DwellG04 : DwellG04 : Dwell
G20 :G20 :G20 :      Imperial UnitImperial UnitImperial Unit
G21 : Metric UnitG21 : Metric UnitG21 : Metric Unit

G94 : Feedrate in metre/minuteG94 : Feedrate in metre/minuteG94 : Feedrate in metre/minute
or feet/minuteor feet/minuteor feet/minute   

G95 : Feedrate in mm/revolutionG95 : Feedrate in mm/revolutionG95 : Feedrate in mm/revolution
or inch/revolution.or inch/revolution.or inch/revolution.   

2323
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PROGRAM
CONFIGURATION

•A program is composed of
several blocks.

•One block is separated from
another block with an “end of

block code” (;)

•Elements which make up blocks
are called words.

•Words consists of addresses and
numbers of several digits that
follow the addresses. (+ or –

symbols may precede the numbers
if necessary.)

2525



PROGRAM
CONFIGURATION

O - Program Number
N - Sequence Number
G - Preparatory Function
X,U,Z,W,R,C - Dimension word
F- Feed
S - Spindle Revolution
     Cutting Speed
 T - Tool
M - Miscellaneous function
P,Q - Designations of sequence    
       number 

2626



Dimensioning System
 Absolute
Incremental
Mixed

Reference System
Machine Reference
Work Reference

Fundamental
Principles

Coordinate System
 Longitudinal Motion
Tranverse Motion

2727



In the drawings for CNC
turning absolute system
considers the value of X as the
diameter value not the radius.

ABSOLUTE DIMENSIONING

Uses incremental values that
are always measured from the
current point to the next point

INCREMENTAL DIMENSIONING

D IM EN S I ON I NG

2828



TOOL OFFSET

The distance traveled by the tool cuttingThe distance traveled by the tool cuttingThe distance traveled by the tool cutting
edge from the machine reference pointedge from the machine reference pointedge from the machine reference point

to the work reference point in a particularto the work reference point in a particularto the work reference point in a particular
axis is termed as "Tool Offset". For turningaxis is termed as "Tool Offset". For turningaxis is termed as "Tool Offset". For turning

toll offset is measured in both thetoll offset is measured in both thetoll offset is measured in both the
directiondirectiondirection      i.e. 'X' & 'Z'i.e. 'X' & 'Z'i.e. 'X' & 'Z'

2929



BLOCK

01
INTRODUCTION

N10    G00   X50.0   30.0 ;

INSTRUCTION OF
PROGRAM

Block No

Words

End of Block

G   00
Address Data
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LAYOUT OF  CNC
PROGRAM

BILLET X 25.0 Z 60.0;

G99  G21  S500  M13;   [Setting Cutting Condition
G28  U0  W0;                 [Ref. Point Return 
M06  T0101                    [Tool Call
G00  X 25.0  Z2.0;        [ Positioning

...                                     [Path Definition

...                                  or Cycle Utility
                                    or Subroutine Utility

G28  U0  W0;                [Ref. Point Return
M30.0;                           [End of Program

Header
Body
End

3131



[BILLET X 55.0 Z 40.0;
G99  G21 G40;   
S1000  M13;
M06  T0101;
G00  X55.0  Z2.0;     
G01  X55.0  Z0.0  F0.2;
G01  X-1.0  Z0.0  F0.1;
G00  X55.0  Z2.0;
G00  X20.0;
G01  X20.0  Z-10.0  F0.1;
G01  X40.0  Z-10.0;
G01  X40.0  Z-25.0;
G01  X50.0  Z-25.0;
G01  X50.0  Z-35.0;
G01  X55.0  Z-35.0;
G00  X55.0  Z2.0;
G28  U0  W0;           
M30.0;                

Example
Program

3232



[BILLET X 55.0 Z 40.0;
G99  G21 G40 S1000 M13;
M06  T0101;
G00  X38.0  Z2.0;     
G01  X38.0  Z0.0  F0.2;
G01  X-1.0  Z0.0  F0.1;
G00  X38.0  Z2.0;
G00  X10.0;
G01  X10.0  Z-10.0  F0.1;
G02  X18.0  Z-14.0  R4.0;
G01  X18.0  Z-19.0;
G03  X24.0  Z-22.0  R3.0;
G01  X24.0  Z-30.0;
G01  X38.0  Z-30.0;
G01  X38.0  Z-30.0;
G00  X38.0  Z2.0;
G28  U0  W0;           
M30.0;   

Example
Program

3333



G71  U1.0  R1.0;
G71  P10  Q20  U0.5  W0.5  F0.25;
N10  G00 X...;
.....
.....
.....
N20  ........;
G70  P10  Q20  F01.5;

1st Line G71:
U - Specifies the depth of cut in each pass

R - Retract amount after every pass

2nd Line G71:
P - Specifies the start block number
Q - Specifies the end block number

U - Specifies the finishing allowance in X
W - Specifies the finishing allowance in Z

G70 -  Finishing Pass

G71G71G71   
TURNING CYCLETURNING CYCLETURNING CYCLE

Writing Format

3434



[BILLET X38.0 Z 40.0;
G99  G21 G40 S1000 M13;
M06  T0101;
G00  X39.0  Z2.0;     
G01  X38.0  Z0.0  F0.2;
G01  X-1.0  Z0.0  F0.1;
G00  X38.0  Z2.0;
G71  U1.0  R0.5;
G71  P10  Q20  U0.5  W0.1  F0.35;
N10  G00  X10.0;
G01  X10.0  Z-10.0  F0.1;
G02  X18.0  Z-14.0  R4.0;
G01  X18.0  Z-19.0;
G03  X24.0  Z-22.0  R3.0;
G01  X24.0  Z-30.0;
N20  G01  X39.0  Z-30.0;
G70  P10  Q20;
G00  X39.0  Z2.0;
G28  U0  W0;           
M30.0;    

Example
Program

3535
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1 -  J A W
2 -  C H U C K
3 -  S T O C K

SETUP 
CNC TURNING

4 -  C U T O F F
2 -  P A R T  D A T U M
3 -  E X T R  S T O C K  F O R  
   F A C I N G

Scan Me
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FACE

FACE TOOL PATH

BY OLIVIA WILFACING IS
USUALLY THE FIRST OPERATION

OF ANY TURNING JOBSON

Scan Me
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ROUGH

ROUGHING

ROUGH THE PART LEAVING STOCK
IN Z AND X FOR FINISH PATHS
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FINISH

FINISH

FINISH THE PART. CHOOSE THE LARGEST
AND MOST RIGID TOOL THAT WILL

MAKE ALL THE FEATURES. WATCH THE
BACK CLEARANCE OF THE TOOL TO

ENSURE THE TOOL AND HOLDER DO NOT
COLLIDE WITH THE PART

4040



TURNING PROCESS

Rough - Finish - Thread 

Scan Me
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EXERCISE ON
COORDINATE READINGS

POINT G CODE X Z

1

2

3

4

5

1.
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EXERCISE ON
COORDINATE READINGS

POINT G CODE X Z
1

2

3

4

5

R

2.
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EXERCISE ON
COORDINATE READINGS

POINT G CODE X Z

1

2

3

4

5

3.
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EXERCISE 1

EXERCISE ON COORDINATE READINGS

13

ANSWER

EXERCISE 2

EXERCISE 3
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