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CNC MACHINES
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Dept. of Mechanical Engg.
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- CNC Machines

_numbers and
the help of a cot
machine.
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Father of CNC- John
—1949=>USA Airforce c
controlled machine

—1952=> prototype CNC m/
—1980=>in NC m/c, computer u
machine.



TYPES OF CNC
MACHINE

There are many different type
industry, Such as:

e Mills and Machining Centers

e Drilling Machines

e EDM Sinker and wi
eFlame and Laser-Cu

e Water Jet Profilers




v'FANUC CONTROLL
v SIEMENS

v GSK
v MECH 3 etc




* PROGRAM L
M/C b
*PROGRAM DAT
OPERATIONS




OPERATHONAL FEATURES of CNC

VIAC

A CNC control system
includes a velocity loop
within an axis drive system
and a position loop external
to the axis drive system.

HINES

CNC program

Inputs to MCU

Electrical velocity
command to correct
position error

Axis drive system

Voltage or current

Axis amplifier To correct

velocity error

Axis velocity feedback

Resolver or
Encoder

Drive motor
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-For a CNC machine contr
cutting

speed, feed, depth of cut
on off and tool paths.

« numeric data
tool accordingly




A numerical co

5 Machine
Programm )
= control uamiat

Figure 6.1 Basic components of an NO system.

Processing
caguipment




“CNC” as it is now known, allows part
and stored in the computer memory as

functions.

* The part program :




Worktable A
Workpart

~% Y

Figure Coordinate systems used in NC: (a) for flat and prismat-
ic work and (b) for rotational work. (On most turning machines. the
--axis is horizontal rather than vertical as we have shown it.)




Rather than applying co
motion as is required o
machines allow mot

*All forms of CNC equ
motion, called axes. The
automatically position




BESIGIGI C Principles Coordinates System:

Consists of three axes positioned 90
degrees from each other.
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ork positioning in relation to the cutting tool is called
stem.” On the vertical mill, the horizontal base line
the vertical base line is designated the “Y” axis.
endicular to both the “X” and “Y” axes.

for all base lines are spe in linear measurements, for most
smallest increment is one ten-thousandth of an inch (.0001). If
graduated in metric the smallest increment is usually one
millimeter (.001mm).

ar coordinate system allows the mathematical plotting of points
oints or locations are called “coordinates.” The coordinates in

urn relate to the tool center and dictate the “tool path” through the work.



Workpart Workhead

H . Worktable ; >
Stepping motor Linear motion
\ of worktable
|

] ~

Pulse train [
1 S . Ty Y] ——
input

Rotation of
leadscrew

Workhead

¢ R Worktable 4 :
Comparator Servomotor Linear motion

DAC \ | "] of worktable
% [

—~E ] -

+
Input ——

T
AL RN G R R RE R LTI ] Opll(idl
encoder

LLeadscrew

Feedback signal
(b)

Figure Two types of motion control in NC: (a) open loop and
(b) closed loop.




CNC Lathe

Automated version of a manual I3
Programmed to change tools a
Used for turning and boring woa

How CNC Lathe Wo

G&M codes are auto
software. :
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CNC Machines- Ad

Advantages:
*High Repeatability and Precision e.g
*Volume of production is very high

«Complex contours/surfaces need to be n
*Flexibility in job change, automatic tool set
*More safe, higher producti better qualit
*Less paper work, faster protot luction, re

Disadvantages:

*Costly setup, skilled oper:
«Computers, programming
*Maintenance is difficult




operation.

Typed in manue




-egtures of CNC Lathe
The tool or material move:

which manages

Movement 1s )
Feedback is prov
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Most are made from
high speed steel (HSS),

material.

Some tools nee
and work.




aths, Cutting and Plotting Motions

ribes the route the cutting tool

cribed as point to point, straight
g or contouring.

ds are the rate at which the tool operates e.g.

3 are the rate at which the cutting tool and
yiece move in relation to each other.

~ wor
\ Feeds and speeds are determined by cutting depth,
~ material and quality of finish needéd. e.g. harder
materials need slower feeds and speeds.

Rouging cuts remove larger amounts of
material than finishing cuts.

Rapid traversing allows the tool or work piece




SN C ["mming Basics

1

CNC instructions are called r

When running, a pas yram is i

command line at a nes
|

Commands, whi |
up of words which

with a numerica



CNC programming

Important things to know:
Coordinate System

Units, incremental o

Coordinates: X,

Coolant Cont,r.ol':
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Progralmenng CGs Jsmts'%)’! !el

Preparatory Codes:

G codes- Initial machining setup a

N codes- specify program line number tc

Axis Codes: X)Y,Z -
direction |

Feed and Speed Codes:

Tool codes: T



ming Key Letters

O - Program number (Used for pr
N - Sequence number (Used fc

G - Preparatory function

X - X axis designation

Y - Y axis designation

Z - 7 axis designation
R - Radius designa

F - Feed rate desigr

S - Spindle speed de:

H - Tool length offset
D - Tool radius offset
T - Tool Desis

\



10N OT gg"unt used G codes

Goo - Preparatory code to co:
tool and not concerned wit
arriving at the final destinati

Go2 - Tool
and K code



G-CODE

GO0 -> Rapid Positioning

GO1 - Linear Interpolation

G02 -» Circular Interpolation CW

GO03 - Circular Interpolation CCW

G04 -> Dwell Time

G20 = Input in INCH

G21 = Input in MM

G28 - Return to reference position

G40 -> Cutter radius compensation cancel
G41 -> Cutter radius compensation left side
G42 - Cutter radius compensation right side
G50 = Scaling OFF

G51 = Scaling ON

G52 - Datum Shift

G53->Machine Coordinate System
G68->Coordinate system rotation ON
G69-> Coordinate system rotation OFF
G70->Finishing cycle

G71->Rough cutting(Turning)
G72->Rough cutting(Facing)
G73->Rough cutting(Profile)
G74->Grooving(Face grooving)
G75->Grooving(Surface grooving)
G76->Thread cutting cycle
G80->Canned cycle cancel
G81->Dirilling cycle
G82->Drilling cycle with Dwell
G85->Reaming cycle
G90->Absolute mode
G91->Incremental mode
G92->Coordinate system setting/
Max spindle speed
G94->Feed per minute(mm/min)
G95->Feed per revolution(mm/rev)
G96->Constant cutting speed(m/min)
G97->Constant rotational speed /
Revolution per minute(RPM)



of Important M codes

Moo Program stop

Mo1 Optional program stop
Mo2 Program end

Mo3 Spindle on clockwise
Mo4 Spindle on co

Mos Spindle stop

Mo6 Tool Chan_

Mo8 Coolanton

Mog Coolant off

Mio Clamps on



Program Command Parameters

Optimum machine programming requires consideration of certain machine
operating parameters including:

e Positioning control

o Compensations

e Special machine features

Positioning control is the ability to program tool and machine slide movement
simultaneously along two or more axes. Positioning may be for point-to-point
movement or for contouring movement along a continuous path. Contouring
requires tool movement along multiple axes simultaneously. This movement is
referred to as “Interpolation” which is the process of calculating intermediate
values between specific points along a programmed path and outputting those
values as a precise motion. Interpolation may be linear having just a start and
end point along a straight line, or circular which requires an end point, a center
and a direction around the arc.



CAD/CAM

Two computer-based systems which in
CAD(computer aided design )and CA

A computer aided design, or CAD, sys
create product designs and models. °
revised, and refined for optimum end use ar

the CAD design is then expc
CAM, system. '
CAM systems assist in
process planning,



















