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Unit 1

The History of CNC and
NC Development

Dialogue

Topical introduction: Tom and Mary have now just finished a class given by Professor Smith on

the workings of the machine tools. Yet, they still have some questions, and so, they walk over to
Prof. Smith.

Tom ;

Smith:

Tom:

Smith:

Mary :

Smith:

Mary:
Smith:

Tom ;

( to Prof. Smith )Excuse me, sir, I'm Tom, one of your students in this class. Could I
ask you some questions?

( to Tom ) Why not? Come on, then.

Why do we name these machines numerical control machines?

A good question, boy. You know, uh-hm... NC, or numerical control, actually refers
to the control of a machine tool or any other processing machines by using a series of
mathematical information, or numerical data. It means the work of machines is controlled
by a numerical control program.

Oh, Prof. Smith, the idea is nice enough. But what is the advantage of numerical control
over the hand control? Isn’t our hand more sensible or reliable than the programmed data?
In some ways, yes. A good example is some fine works, like a jade box, but the qualities
of hand-made products may not be consistent or stable. What is more important, NC has
proved to be much more advantageous in overall operation.

But what do you mean by overall operation?

Uh-huh, by it we mean the general industrial production practice. For example, NC
should be adopted whenever there is similar raw material and work parts are produced in
various sizes and complex shapes. Those production shops that may have frequent
changeovers will surely benefit from NC programs.

Thank you, Prof. Smith, but I have another question. How can we use NC to get more

1



HEREAE W IIE

satisfactory results in the real production?
Smith: It’s better to use NC tools together with other technical advances, such as programmed

optimization of cutting speeds and feeds, work positioning, tool selection, and chip
disposal.

Tom & Mary: Thank you Prof. Smith, NC sounds really promising from what we say.

Text

The History of CNC and NC Development

KUl

wE

L

Numerical Control ( NC ) is any machining process in which the operations are executed
automatically in sequences as specified by the program that contains the information for the tool
movements. The NC concept was proposed in the late 1940s by John Parsons of Traverse City,
Michigan. Parsons recommended a method of automatic machine control that would guide a
milling cutter to produce a “thru-axis curve” in order to generate smooth profiles on work pieces.

In 1949, The U. S. Air Force awarded Parsons a contract to develop a new type of machine
tool that would be able to speed up production methods. Parsons commissioned the Massachusetts
Institute of Technology ( M. 1. T) to develop a practical implementation of his concept'. Scientists
and engineers at M. I. T built a control system for a two-axis milling machine that used a perforated
paper tape as the input media. In a short period of time, all major machine tool manufacturers were
producing some machines with NC, but it was not until the late 1970s that computer-based NC
became widely used. NC matured as an automation technology when inexpensive and powerful
microprocessors replaced hard-wire logic-making computer-based NC systems.

When Numerical Control is performed under computer supervision, it is called Computer
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Numerical Control ( CNC ). Computers are the control units of
CNC machines, they are built in or linked to the machines via
communications channels. When a programmer input some
information in the program by tape and so on, the computer

calculates all necessary data to get the job done.

On the first numerically controlled ( NC ) machines,

numerical data was controlled by tape, and because of that, the

NC systems were known as tape-controlled machines”.

They were

able to control a single operation entered into the machine by punched or magnetic tape. There

was no possibility of editing the program on the machine. To change the program, a new tape had

to be made.

Today’s systems have computers to control data;

they are called Computer Numerically

Controlled ( CNC ) machines. For both NC and CNC systems, work principles are the same. Only

the way in which the execution is controlled is different. Normally, new systems are faster, more

1.3
powerful, and more versatile.

=» New Words and Expressions

< numerical /nju( : )'merikol/ adj. # % Y,
F#CR T

{ operation /,opa'reifon/ n. Ek, HlE, %

{ implementation /implimen'teifon/ n.

17

: profile /'proufail/ n. #| W, W, 47,

i mature /ma'tjus/ adj.

A, B,

v fE R
} calculate /'kalkjuleit/ v. &, # &, it
i &

.......................................................................................................................................

punch /pantf/ n. # E#L, # K, 3750 T}L
ve. 3L, 3T {

versatile /'vosotail/ adj. WAy, M

milling cutter 4% 7/ :

machine tool HL K

hard-wire % % % ¥

magnetic tape 7 7

machining center /n T # 1% ;

electric discharge machine ( EDM ) H, }(?JZ
LR

recommendation for. .. & - 7 E
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=» Notes

1. Parsons commissioned the Massachusetts Institute of Technology ( M. I. T ) to develop a
practical implementation of his concept.
M AR RO I TS IR AR P 6y EAALE
to develop a ... 4 B #94ki&,

2. On the first numerically controlled ( NC ) machines, numerical data was controlled by tape and
because of that, the NC systems were known as tape-controlled machines.
that #5 4X, & — 4] on the first numerically controlled ( NC ) machines, numerical data was
controlled by tape, ¥4 : £ A4 NC ALK b, H 38 dy mE i 4R AR B 4230, B o aX A s
B GRARAR A BRI

3. Normally, new systems are faster, more powerful, and more versatile.
normally, -ly %5 &9 &) 33 2 pkAE AR E 3 T 6) & oF, 8 AE 2 RE, R TFEHR " —&H
R, AGM TR FEIR, HFEILKR, IR,

=» Exercises

I. Work with your partner to answer the following questions.
1. What is the definition of NC & CNC?
2. Who proposed the NC concept in 1940s?
3. Give the list of NC/CNC technology in application.
II. Mark the following statements with T( true ) or F( false ) according to the text.
1. In 1950s, scientists and engineers at MIT built a control system for a two-axis milling
machine that used microphone as the input tool. ( )
2. Computer-based NC became widely used in industry in 1970s because the major machine
tool manufacturers were producing some machines with NC. ( )
3. The work principles of NC/CNC system are the same and the way of execution is different.
( )
III. Review the text and translate the following phrases into Chinese or English.
L)1 I S
2. Bt71
3. HUR
4

. numerical control
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5. milling machine
IV. Translate the following sentences into Chinese.
1. NC matured as an automation technology when inexpensive and powerful microprocessors
replaced hard-wire logic-making computer-based NC systems.
2. Parsons recommended a method of automatic machine control that would guide a milling

cutter to produce a “thru-axis curve” in order to generate smooth profiles on work pieces.
Supplementary Reading

The Applications of NC/CNC

Since its introduction, NC technology has found many applications, including lathes and
turning centers, milling machines and machining centers, punches, electrical discharge machines
( EDM ), flame cutters, grinders, and testing and inspection equipment. The most complex CNC
machine tools are the turning center, shown in Fig. 1-1 ( A modern turning center with a ten-
station turret that accepts quick-change tools. Each tool can be positioned in seconds with the press
of a button ), the machining center shown in Fig. 1-2 ( Vertical machining center, the tool
magazine is on the left of the machine. The control panel on the right can be swiveled by the
operator ) and Fig. 1-3 ( Horizontal machining center, equipped with an automatic tool changer.
Tool magazines can store 200 cutting tools ).

Round turret for
Chuck OD operations

CNC unit

End turret for
ID operations

Fig. 1-1 A modern turning center with a ten-station

turret that accepts quick-change tools
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Tools
(cutters)

saseige: i
< Computer
\ numerical
control
panel

3—= Pallets

Fig.1-3 A horizontal-spindle machine center
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When preparing a program for a particular operation, the programmer must select all cutting
data using recommendations for conventional machining. This includes proper selection of cutting
speeds, federate, tools and tool geometry, and so on. When the programmer has chosen all of the
necessary information properly, the operator loads the program into the machine and presses a
button to start the cutting cycle. The CNC machine moves automatically from one machining
operation to another, changing the cutting tools and applying the coolant. In a surprisingly short
time, the work-piece is machined according to the highest quality standards. But that is not all.
No matter how big the work series is, all of the parts will be almost identical in size and surface
finishing. * At this time of advanced technology, with its high demands for surface finishing and
tolerances of components in, for example, aerospace, nuclear, and medical equipment

manufacturing, only CNC machines provide successful results.

=>» New Words and Expressions

application /a&pli'keifon/ n. K, Wi, panel /'panl/ n. W, HARK, LFNK

P OWiER, NA federate /'fedorit/ n. 3% & {
lathe /leid/ n. F K coolan /'kuzlon/ n. A& F|, A H K, #
grinder /'graindo/ n. B K A
vertical /'vortikol/ adj. FEH W, ELH, tool geometry 7] EJULAT 3k

Do BE%, #EE, B turning center % H| # 1&
punch /pantf/ n. ¥ EHL, K, 73 testing and inspection equipment I i 7 4
o AL, AT % &
turret /'tarit/ n. # &, BE IR conventional machining ‘% # A1 T ‘

=> Notes

“No matter how big the work series is, all of the parts will be almost identical in size and surface
finishing.
No matter how 5| FitF KB A . BFAH AR — AT BefT K, 23R XM ER T AT
A L7y E ) TERAF
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=» Exercises

I. Mark the following statements with T( true ) or F( false ) according to the text.
1. The most complex CNC machine tools are the turning center. ( )
2. The control panel on the left can be swiveled by the operator. ( )
3. The CNC machine moves automatically from one machining operation to another, changing
the cutting tools and applying the coolant. ( )
II. Translate the following paragraph into Chinese.

When preparing a program for a particular operation, the programmer must select all cutting
data using recommendations for conventional machining. This includes proper selection of cutting
speeds, federate, tools and tool geometry, and so on. When the programmer has chosen all of the
necessary information properly, the operator loads the program into the machine and presses a

button to start the cutting cycle.

Translating Skill (1)

B B Bl it

I BHEHEA

B RIE A S B ARIB ORI — DI 75 — il & s R E BT Rk k. BEA
A FEAE, PRE AN RERE.C BT it 20k A © A REAEL, T 0A 2008 S HERf 8 5T ¢ 4 i 18 i SCAY R
RS S SRS SEFRT R IR R o WAL UL, fEAE IR S L) — MO I, B AU
ANIGES AN ABLEHFSCRYA ARSI, WIEFR I SO F, 5 L S A 2 IR A

P [T AR AROME , (H R b8 75 AR A A e s ALY o B AR il e AN [ T 75 R A A AL
LA LR AR ARk T-BE . FEEMIEDLT , B AT U RO [l 5 A AL R e ffe, (H
A EHU B AT AL Sy o IRRIAIA T — s ANERIR, b — A T S gl e b 47 B 28
AR R AR T BRI o RIS X5 ARE™ B Ik, B8 1 O ) SC B A I M R X, o 4 A
FFT = RS BRI

FHPE I AR M 2 BRSOk I A AME IR AR I B AR T 1R AN P
Flo FEBIET-BORIY A 1 EEAPLAES B R, BRI N AR, B0 302 B
oS
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