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UNIT 1 INTRODUCTION TO COMPUTER NUMERICAL
CONTROL MANUFACTURING

1.1 Introduction

At the conclusion of this unit you will be able to
1. Explain what computer numerical control (CNC) is and what basic components comprise

CNC systems.

2. State the objectives, advantages, and special requirements concerning CNC use.

1.2 Numerical Control Definition, Its Concepts and Advantages

Numerical control has been used in industry for over 40 years. Simply put, numerical control
is a method of automatically operating a manufacturing machine based on a code of letters,
numbers, and special characters. A complete set of coded instructions for executing an oper-
ation is called a program. ® The program is translated into corresponding electrical signals for
input to motors which run the machine. Numerical control machines can be programmed man-
ually. If a computer is used to create a program, the process is known as computer-aided pro-
gramming. The approach taken in this text will be in the form of manual programming.

Traditionally , numerical control systems have been composed of the following components.
Tape punch: converts written instructions into a corresponding hole pattern, The hole pat-
tern is punched into tape which passes through this device. Much older units used a typewrit-
er device called a Flexowriter. Newer devices include a microcomputer coupled with a tape
punch unit.
Tape reader: reads the hole pattern on the tape and converts the pattern to a corresponding
electrical signal code.
Controller: receives the electrical signal code from the tape reader and subsequently causes
the NC machine to respond.
NC machine: responds to programmer signals from the controller. Accordingly, the machine
executes the required motions to manufacture a part (spindle rotation on/off, table and or
spindle movement along programmed axis directions, etc.) .

See Figure 1-1.

NC systems offer some of the following advantages over manual methods of production.
1. Better control of tool motions under optimum cutting conditions.

2. Improved part quality and repeatability.
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Figure 1-1 Components of traditional NC systems
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. Reduced tooling costs, tool wear, and job setup time.

3
4. Reduced time to manufacture parts.
5. Reduced scrap.

6

@

. Better production planning and placement of machining operations in the hands of engi-

neering. @
New words

approach [a'proutf] n. F ¥k

convert [kon'vait] vr. #3#% &%

corresponding [koris'pondin] adj. #8545,
—%&, F44

punch [pant[] »t. 318, HfL, B &

flexowriter ['fleksaraita] n. £ 445

couple ['kapl] »t. B4, &2, &4, v
Bo, ¥ n (—) 3, (—) &,
X 43

subsequently [ 'sabsikwantli] adw.

E

Notes

VA K,

accordingly [o'kodinli] adv. B3, T &,
B A, A AR, EHM

spindle ['spindl] n. .44, %

table ['teibl] n. =44

optimum ['optimem] adj. #iE%, ZF A
¥, REFZH

repeatability [ripiita'biliti] »n. T & 5 M

scrap [skraep] n. EH, BX

engineering [, end3i'niarin] n.
I 42

I £ F,

D A complete set of coded instructions for executing an operation is called a program.
code: KEHHIE code RABHEE, THLABRTHIEAST L —FIAB. XBEL
HEKE £ B instruction, AU EELR. MBBFREHAFTHTE—

BEN—BEABRRHES.

@ Reduced tooling costs, tool wear, and job setup time.

WA T A W20 T0 BB R 0 1 ol o A A D
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® Better production planning and placement of machining operations in the hands of engi-
neering.
in the hand of #g-=---+ g, e i
FHTHUE SO ERR, FEMTRELHEES TEH.

1.3 Definition of Computer Numerical Control and Its Components

A computer numerical control (CNC) machine is an NC machine with the added feature of an
on-board computer. The on-board computer is often referred to as the machine control unit or
MCU. Control units for NC machines are usually hard wired. This means that a machine
functions are controlled by the physical electronic elements that are built into the control-
ler. ® The on-board computer, on the other hand, is “soft” wired. Thus, the machine func-
tions are encoded into the computer at the time of manufacture. They will not be erased when
the CNC machine is turned off. Computer memory that holds such information is known as
ROM or read-only memory. The MCU usually has an alphanumeric keyboard for direct or
manual data input (MDI) of part programs. Such programs are stored in RAM or the ran-
dom-access memory portion of the computer. They can be played back, edited, and pro-
cessed by the control. All programs residing in RAM, however, are lost when the CNC ma-
chine is turned off. These programs can be saved on auxiliary storage devices such as punched
tape, magnetic tape, or magnetic disk. Newer MCU units have graphics screens that can
display not only the CNC program but the cutter paths generated and any errors in the
program. '

The components found in many CNC systems are shown in Figure 1-2.
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Part description { ] ] Eies

' , BTEE Program instructions g H <
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manuhctare Rafsh DR R
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Figure 1-2 Components of modern CNC system
BHK NC REGHER

Machine control unit: generates, stores and processes CNC programs. The machine control
unit also contains the machine motion controller in the form of an executive software program, %

NC machine: responds to programmed signals from the machine control unijt and manu-

3



factures the part. @
New words

feature ['fi:tfa] n. ¥ &, ik

on-board A& (khl, £) E, X FPHEA
S AWK L

refer to 3%, ¥ 3, AR

wire ['waia] vt. B2 BEAMIL, B X M
B; n.n £44%, 4, 4, 43, &

alphanumeric [,2lfsnjur'merik] adj. F &
58 FHAE

portion ['pofon] n. —8 4, —#

reside [ri'zaid] vi. B1E; #4; ##&

auxiliary [og'ziljsri] adj. %% 8 &9, 4t Bh
#), HhBhey, Kiiméy

“®R® magnetic [ meg'netik ] adj. A 4, B
erase [i'reiz] vt. ¥k¥k; B E L]
ROM (read-only memory) R it 442 graphics ['greefiks] »n . # B %; B #
RAM (random-access memory) K #L .5 &K Hx
AEE
Notes

D Control units for NC machines are usually hard wired. This means that a machine func-
tions are controlled by the physical electronic elements that are built into the controller.
NC YLK H BT F AR, SRR RN TRER SR SNENYEEFT
HFEEH
HE: KOKELET wire X1, wire HEREZHELE ., £RBLOER, XM ARHBHBER
. MshiAN R HEBEEAL . BRERME ., EXRDPEHFKRIFEMIZLE: NC KNS
B TTHEE REREN,

@ The machine control unit also contains the machine motion controller in the form of an ex-
ecutive software program.

PURE S R TEGEIIRE SRS, ZEHBRE— N TRITHREERE.
¥¥. in the form of Pfee---- MIE .
® NC machine: responds to programmed signals from the machine control unit and manu-

factures the part.

NCHLIR: WA BYLREH B THRFESH N TEME.

1.4 Advantages of CNC Compared to NC

Computer numerical control opens up new possibilities and advantages not offered by older
NC machines. ® Some of these are
1. Reduction in the hardware necessary to add a machine function. New functions can be pro-
grammed into the MCU as software.
2. The CNC program can be written, stored, and executed directly at the CNC machine.
3. Any portion of an entered CNC program can be played back and edited at will. Tool mo-
tions can be electronically displayed upon playback. @
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