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s 7 What Is CNC

CNC stands for Computerized Numerical Control and has been around since the
early 1970s. Prior to this, it was called NC, for numerical control. While people in
most walks of life have never heard of this term, CNC has touched almost every form of

manufacturing process in one way or another. If you’ll be working in manufacturing, it’s
likely that you’ll be dealing with CNC on a regular basis.

How CNC Works and M

otion Control
P Lesson CNCHST 5

1. How CNC Works CNC 05 T {Ehi A

As you might already have guessed, everything that an operator would be required
to do with conventional machine tools is programmable with CNC machines. © Once the
machine is setup and running, a CNC machine is quite simple to keep running. In fact
CNC operators tend to get quite bored during lengthy production runs because there is no
little to do. With some CNC machines, even the workpiece loading process has been

automated.

2. Motion Control &zl

All CNC machine types share this commonality; They all have two or more
programmable directions of motion called axes. An axis of motion can be linear (along a
straight line) or rotary (along a circular path). One of the first specifications that imply
a CNC machine’s complexity is how many axes it has. Generally speaking, the more
axes, the more complex the machine. ?

The axes of any CNC machine are required for purpose of causing the motions

needed for the manufacturing process. In the drilling example, these (3) axes would
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position the tool over the hole to be machined (in two axes) and machine the hole (with
the third axis). Axes are named with letters. Common linear axis names are X, Y, and
Z. Common rotary axis names are A, B, and C. These are related to the coordinate

system. @ See Fig. 1-1

+Z ,
¢ FY
+B
—X X
+A4

/
%
|
|
i

| / ;
H 3
]

Righthandimle

Fig. 1-1 Coordinate system

ONew Words:

computer [ kom'pjusta ] n. TR, H K
regular [ 'regjula ] adj. AR
coordinate [ kou'ordinat ] n. AR KR
OPhrases:

generally speaking — kU
related to Herens EEBS
coordinate system AP FR
ONotes

1. As you might already have guessed, everything that an operator would be required to
do with conventional machine tools is programmable with CNC machines.

2 0@
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HIFIRE 2 AL 5 HUR T S HR A DB f5— 300 LA, FE B MUK AR
H PR PP FE A
JH1* As you might already have guessed,” ApARiE M 4] R E A o

2. The more axes, the more complex the machine.
This means the axes the machine has, the more complex the machine is.
MR Z PR 2

3. Common linear axis names are X, Y, and Z. Common rotary axis names are A, B,
and C. These are related to the coordinate system.
WHRELR AN X, Y, Z, HHMEHRMAFR R A, B,C, BS54 RHM
Ko '

By Programmable Accessories and the CNC Program
esson € ImEMHrRICNCI2RE

1. Programmable Accessories nJ 4y FEfHH{:

A CNC machine would not be very helpful if all it could only move the workpiece in
two or more axes. Almost all CNC machines are programmable in several other ways.
The specific CNC machine type has a lot to do with its appropriate programmable
accessories. Again, any required function will be programmable on full-blown CNC

machine tools.

2. The CNC Program CNC &/

Think of giving any series of step-by-step instructions. A CNC program is nothing
more than another kink of instruction set. It’s written in sentence-like format and the
control will execute it in sequential order, step by step.

A special series of CNC words are used to communicate what the machine is
intended to do. CNC words begin with letter addresses (like F for feed rate, S for
spindle speed, and X, Y & Z for axis motion). When placed together in a logical

method, a group of CNC words make up a command that resemble a sentence.

© New Words:

axis [ 'eksis ] n. Bh
accessory [ ok'sesari ] n. RRHAF:
helpful [ 'helpfl ] adj. AH B

@0 3
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resemble [ ri'zembl ] v. LM, B

© Phrases ;

On full-blown CNC machine tool FELINREBAENUR |

The CNC Control and What Isa CAM System
> Lesson 3 CNCEISSRICAMARSE

1. The CNC Control CNC #H§l2% (B2 & £50)

The CNC control (refer to. Fig. 1-2) will interpret a CNC program and activate the
series of commands in sequential order. As it reads the program, the CNC control will

activate the appropriate machine functions, cause axis motion, and in general, follow

the instructions given in the program. @

AR
N ER IR En
afs Ty Lolavisa
o fr i ]
b Bare | e

fod e

Fig. 1-2 CNC control

Among with interpreting the CNC program, the CNC control has several other
purposes. All current model CNC controls allow programs to be modified (edited) if
mistakes are found. The CNC control allows special verification functions (like dry run)
to confirm the correctness of the CNC program, like tool length values. In general, the

CNC control allows all functions of the machine to be manipulated. ®

4 @@
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2. What Is a CAM System CAM £

As applications get more complicated, and especially when new programs are
required on a regular basis, writing programs manually becomes much more difficult. To
simplify the programming process, a computer aided manufacturing (CAM) system can
be used. ©® A CAM system is a software program that runs on a computer ( commonly a
PC) that helps the CNC programmer with the programming process. Generally
speaking, a CAM system will take the tediousness and drudgery out of programming.

In many companies the CAM system will work with the computer aided design
(CAD) drawing developed by the company’s design engineering department. This
eliminates the need for redefining the workpiece configuration to the CAM system. The
CNC programmer will simply specify the machining operations to be performed and the
CAM system will create the CNC program. ®

© New Words:;

activate [ 'eektiveit ] v. s #ESh
modify [ 'modfai ] v. ek, B
verification [ verifi'keifn ] n. WA A% 5
simplify [ 'simplifai ] v. fE a1k
tediousness [ 'tirdiousnis ] n. Uik, Z R
drudgery [ 'dradzori] n. WL, EESR
eliminate [ i'limineit ] v. THBR , HERR
redefine [ 'rizdi'fain ] v. HHE X
configuration [ konfiga'reifn ] n. BLE 454
specify [ 'spesifai v. ¥8E , 4L
© Phrases:

dry run ZBIB1T

© Notes:

1. As it reads the program, the CNC control will activate the appropriate machine

functions, cause axis motion, and in general, follow the instructions given in the

program.

Bd R G R R TR, 2RO AR I HUR DR, P A RhiE 3, ST 2, R
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