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< Text

What is an numerically controlled machine tool? A numerically controlled machine
tool is a machine which uses the information in coded form ( program instructions ) to
control cutters to machine automatically according to the set work programs, speeds and
paths, referred to as an NC machine tool. Then, how did it develop?

As scientific technology and social production developed, three high require-
ment ( high performance, high precision, high automation ) were put forward about
the production equipments which machine mechanical products. For solving the prob-
lems, a new type of numerical program controlled machines emerged at the right mo-
ment. It solved a series of these contradictions effectively and provided automatic pro-
cessing methods for smgle and small batch productions, especially for the parts with
complex profiles.

In 1948, the U.S. Parsons Corporation accepted a commission of the U.S Air
Force to develop a type of machining equipment which could machine the contour model
of a propeller blade. As the shape of the model is complex and diverse, its precision re-
quirement is high, to which a general machining equipment is difficult to adapt, the i-
dea of developing computer numerical control was proposed. In 1949, with the help of
servo laboratory of the Massachusetts Institute of Technology (MIT) , the corporation be-
gan the research of NC machine tools. And it succeeded in trial-producing the first three
coordinates NC milling machines retrofitted from the copying milling machine. Soon, the
three coordinates milling machine was put into production and was used in 1957. This
was a significant breakthrough in the process of the development of manufacturing tech-
nology, marking the beginning of the age of NC machining in the manufacturing are-
a. Since NC machining is the base of modern manufacturing technology, in terms of
manufacturing industry, the invention has had epoch-making significance and profound
influence. The world’ s major industrialized countries attach great importance to the re-
search and development of NC machining technology.

In the fifty years from the time the first NC machine tool came out to now, it experi-
enced six-generation NC systems including the electronic tube(1950) , the transistor and
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the printed circuit board (1960), small-scale integrated circuits (1965) , the minicom-
puter(1970) , the microprocessor or the microcomputer( 1974 ) and the intelligent NC sys-
tem based on PC-NC( the late 1990s). On the first numerically controlled (NC) machines,
its numerical data was controlled by a tape, and because of that, the NC systems were
known as tape-controlled machines. They were able to control operations entered into the
machine by a punched or magnetic tape (Fig. 1-1). There is 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 Numeri-
cally Controlled (CNC) machines ( Fig. 1-2). At the same time of the continuous update
of NC systems, the varieties of NC machine tools have been developed. That is to say,
the machine tools adopting NC systems are increasing, such as lathes, milling ma-
chines, boring machines, drilling machines, grinding machines, gear cutting machine

tools and electric spark machine tools.

Fig. 1-1 = A punched-tape of part Fig. 1-2 . CNC machine tool

programmer

Words and Expressions

production [pra'dak|an | J A=, il
work [wark . T4

cutter [ 'kate n gl B, JI R
mechanical [ mi'keenikal a () ML
automatic [orte'maetik a H zh i
automatically [ o:te'meetikli ] ad. H s

retrofit [ 'retrafit v oAy, SRR BT
coordinate [ kou'o:dinit n Ak
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[ kau'o:dineit ] v. - P, R
develop ['di'veloep ] v. kR, kKRR
model ['madl] n. B, RAE, FEIR
technology [ tek'noladzi | n. TZ, R
profile [ 'praufail ] n. BEE, SME (W)
contour ['kontua ] n. BERZR, AR
machine [ma'fiin] n. Pla%, UK, HLR

. LN T, LR
manufacture [ .meenju'fektfa] (DL il vE
code [ keud] n. Tl ARG
v. AR
lathe [leid] n. R
numerical control( NC) BEw (%)
numerically ‘controlled machine tool BEWLR
machine tool HLR
printed circuit board B il 28 3% i
milling machine BEIR
boring machine B PR
gear cutting machine tool RN THLK
electric spark machine tool B KAE S TALBR
copying milling machine P8t IR
magnetic tape s
Notes

1. An NC machine tool is a machine which uses the information in coded form
(program instructions ) to control cutters to machine automatically according to the set
work programs, speeds and paths, referred to as an NC machine tool .

which fir5| 84AFREEMMA), B4 a machine,

in coded form DA 4gt5 AT =,

RFABRIE code AR FE, (A GBS LM EHITT X—RB, X
HAMREHE LB B form; 8iE in... form FmR Pl WER,

Information is input in numerical form.

5 BREUBF B AR



:f’;-? HBWRE

according to {K#E, %8

New equipment needs to be designed according to the production states.

WA FREL, TEBIT BB

2. And it succeeded in trial-producing the first three coordinates NC milling ma-
chines retrofitted from the copying milling machine,

/5]t retrofitted from the copying milling machine J&ig 2543 i8] 4 1B A8UE B E1F,
FiF{&/ii milling machine ,

3....in terms of manufacturing industry, the invention has epoch-making signifi-
cance and profound influence.

in terms of B+ i, R Foee WAE, oo HE, JH-1EE

In terms of cost, the NC machine tool is always more expensive than the general-
purpose machine tool.

RRATI S, BEEVURE S EILRSR.

4. The world’ s major industrialized countries attach great importance to the re-
search and development of NC machining technology.

HER BTl &k E S BRI TR BRI R R .

/] attach great importance to #/n “JEHEM” o

Our school attaches great importance to training students’ practicing ability.

BATFEBAL T EB MR- A L BRAE T

5. In the fifty years from the time the first NC machine tool came out to now, it ex-
perienced six-generation NC systems including the electronic tube (1950) , the tran-
sistor and the printed circuit board (1960) , small-scale integrated circuits (1965) , the
minicomputer(1970) , the microprocessor or the microcomputer (1974 ) and the intelli-
gent NC system based on PC-NC (the late 1990s).

Ky A RETE from. . . to fUR BETE, BRI the fifty years, TIZEST
SgiEh WA EiEMNA], Sef TR the time, J5TH I F) the first NC machine tool
came out f(ETE, B FREVER.

6. On the first numerically controlled ( NC) machines, numerical data was con-
trolled by tape, and because of that, the NC systems were known as tape-controlled
machines.

%] that 3§48 = —/]: On the first numerically controlled (NC) machines, nu-
merical data was controlled by tape.

LA AT« TERRI OB NUIR b, FORCHE iy R S Rl PRI
B R G BRR RGP ‘
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Exercises

I. Mark the following statements with T (true) or F ( false) according to the
text.

1. The new type of numerical program controlled machines provided automatic sim-
ple profile processing methods for small batch productions, especially for the
parts with complex profiles according to the text. ( )

2. In 1952, the United States Parsons Corporation accepted a commission of the U-
nited States Air Force. ( )

3. According to the text, without any help the United States Parsons Corporation
began the research of NC machine tools. ( )

4. The trial-producing success of the first three coordinates NC milling machine
marked the beginning of the age of NC machining. ( )

5. The world” s major industrialized countries don’t pay attention to the research
and development of NC machining technology. ( )

. Choose the best choice according to the text.
1. Numerically controlled machine tool is a machine which uses the information in
form to control cutter.
A. digital B. code C. coded

2. As scientific technology and social production developed, the production equip-
ments were put forward high requirements.

A. two B. three C. four

3. In the fifty years from the time the first NC machine tools came out to now, it
experienced generation NC systems.

A. four B. six C. seven

4. In which year did the printed circuit board emerge?

A. 1950 B. 1974 C. 1960

5. In the following reasons except , made the idea of developing the com-
puter numerical control was proposed.
A. complex diversity of model shape
B. the higher precision of model shape
C. the expensive model

0l. Translate the following phrases into Chinese or English.



BEIk

- RE=EHER

- FEfRIRYUABT S E R B T
BER

. gear cutting machine tool

B e

. electric spark machine tool

. the intelligent NC' system

© N wn AW

. drilling machine

[ Reading Material ]

Advantages of CNC Compared to NC

The computer numerical control opens up new possibilities and advantages not of-
fered by older NC machines. Some of these are:

(1) Reduction in the hardware necessary to add a machine function. New functions
can be programmed 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 motions can be electronically displayed upon playback.

(4) Many different CNC programs can be stored in the MCU.

(5) Several CNC machines can be linked together to a main computer. Programs
written via the main computer can be downloaded to any CNC machine in the net-
work. This is known as direct numerical control or DNC.

(6) Several DNC systems can also be networked to form a large distributive nu-

merical control system.

Knowledge Link
% 19 6 9 £

—. 4R3I

AR R B4 (47 R3hiE), RN EERAABE AR
(BpRABhIE) B, Blan:

(1) The equipment performs a variety of operations. (X B4 DASE LA T
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#4E.) performs Fm EEHFTH

(2) The machine is new. (X EHLEREFN.) is 5EHRIE new TR EiE
HPRZS

=, Bhiaa s

(—) A %A

fThshid (LX) BRERGTHN. SIERREWE, ENECEE, 7
DL GRS

In 1948, the U. S. Parsons Corporation accepted a commission. (7E 1948 ££, 3£
E R T —1%&¥H,) accept, #*Z,

(=) &A%

ERSARESEE “BIFA” &K B4R WE, ERARAY, BA%
%, FTUARBEI S OB E, UURRIE W EIEE

Many western countries are industrialized countries.

(FAHBEERRETLIHAERK.,) are, £,

are XM Y R FEA PR AL,

R shiE ] Bk A =3,

1. ¥R “R” WzhiA be, X MHEFEARFE K EiE)E EAA RKREHE AR
HIER,, U is, am, are, was, were,

(1) The application of plastics is on the increase. ( ¥E¥}A45FH H 253 /0. )

(2) These machines are of high quality. (GXEHLRR R BRLT.)

2. FRx BT B9, W0 look (FENR), smell (HER), sound (U
¥k), taste (ZEEK), feel (WM, HERK).

(1) The machine looks very old. (X&HLEREERFFHIFRIH.)

(2) In winter the metal feels cold outside the room. (FEARZEIINE B ERK
ARIKBR)

3. R AR AR WRBMIA, 40 become, get, grow, tum, ERAEFEN
“Zp” “Ap1R7,

(1) The cold weather turns the metal brittle. (FEXR MRS FELBAEM.)

(2) The temperature of the cutting tool gets higher and higher in processing. (&
LA, YT TR IR R AR R R )

(=) 8%

XK A G TR, AEERMmMIEE, LSRR -BARIEE, &
ARARBIN ., IBARFRATHEE S5ERS%, W do,

(1) The crank does not turn the wheel. ( HI#EARRER: B F o)

(2) Don’t touch the engine while it is running. (2§ &MLz AEE

9
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BEE )

(@) &

XRAAGBAEEY, ERZE, ERAWRBEANES, BLRES, W
“HTE” “AILA” %, XHKBHiAA can, may, must, could, might 5, bﬂ]xﬁﬁi
MEGEE, WHST R (ER) —REEE, ARRRTENER.

In cutting different materials and works of different diameters, lathes must be run
at different speeds. ( FEHIHIAR R HIATEHAIR R BLAR B TAFRS, ZE R AA R H)
HRizh.)

1. can, could,

(1) ®REES.

The lathe can perform round parts. ( ZHRAEHN T AFM: )

(2) #RAW, HEHF, X8 can 5 may ATLAEH,

Can/May I have a look at the process of the parts? (FKA] UBEBEXEEMNTZ
n5?)

(3) FREWATAEYE, FITET &2/ Al & ) A) b R B A B PR BE X W =%
AEEF,

Can the news be true? (X4 8 Al EESCMG7)

(4) could Br#R can Byt £S5, 1EOHEFEHIEE can, FRIEWRBIH
R, XA could & can A i fE] b 25,

Could/Can you tell me if he will go tomorrow? (R BRI RESD
Fxng7)

2. may #11 might,

(1) FR “MES” M “¥Fa]”, XBTAS can B,

May (can) I use your cutter for a moment? (FA[LAMEIREITIRA—TFE?)

(2) FRVIEANRRER, ANHESE TR KA.

Where’ s John? —He may be at the workshop. (LLEMIL? el BEZESME].)

(3) might B3R may (it R0, 76 IEFEERE may, RRIEHEH
{35 R S S BRAG AT Btk /N o X might Al may A BRI ERYZESR

Might (May) I operate the parts in your factory? (BRATUERN T eF
A7)

3. must,

(1) must BRBEFAWERE LR, BrXEF. MERLE. MY, BHF,
eRER S EXFE.

I must finish my job tonight. (4-HEFRUMTEM LIE.)

(2) must FRHER, “—ER" “HERT,

She must have heard of the news. ({ti—EWEITXMEE.)
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