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Numerical Control Machine
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Lesson 1 Creation and Development of NC Machine

Numerical Control Machine is called NC for short. It is auto control
technology which has been developed at modem times and it is a way in
which the numerical information can fulfill the operation of the auto con-
trol machine. It minutes down in advance the machining procedure and the
motion variable such as coordinate direction, steering and speed of axes
on the control medium in the form of numbers and it automatically controls
the machine motion by the NC device at the same time it also has some
functions of finishing automatic tools conversion, automatic measuring,
lubrication and automatic cool and so on.

Today the development of the NC machine completely depends on the
NC system. The NC system has experienced two stages and six generations
since American produced the first NC milling machine in 1952.

1. NC stage (1952—1970)

The early computing speed was very low, which did not have too
much effect on the scientific computing and the data handling at the time,
man had to set up a machine specialized computer as control system by u-
sing digital logic circuit and was called hard wired NC also NC for Short.

1
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This stage experienced three generations:

The first generation NC (1952—1959) . NC device was composed of
an electronic tube element and the second generation NC (1959—1964 )
device of transistor tube element. The third generation NC (19656—1970)
device of small and medium scale integrated circuits was carried out.

2. CNC stage (1970—)

General-purpose small-sized computers were mass-produced by 1970.
Its computing speed was much higher than that in the 1950s—the 1960s.
These general-purpose small-sized computers were much lower in cost and
much higher in reliability than the specialized computers. Therefore they
were transferred as the kernel parts of the NC system, since then they
have come into computer numerical control ( CNC) stage, with the devel-
oprment of computer technology, this stage also experienced three genera-
tions:

The fourth generation NC (1970—1974) : In this period small-sized
general computer control system of the large scale integrated circuit was
already used a lot.

The fifth generation NC (1974—1990) ; In this period the microproces-
sor was applied to the NC system.

The sixth generation NC (1990—) : The personal computer (PC) per-
formance has been developed so high since the 1990s that it can meet the
requirement of the kernel parts as the NC system. Since then the NC
system has entered the PC-Based era.

New Words; = m n sl

1. autocontrol [ o:toukan'troul ] n. A 3hIEH

2. procedure [ pro'si:dza] n. () £5F
3. wvariable [ va'riobl] n (7)) ¥

4. coordinate [ kou's:dineit ] n. i (32)

b. steer [stia] v, BY, £
6. axis [ 'eksiz] n. (pl. axes) %4
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7. medium [ 'mi:diom ]

8. conversion [ kon'va:fon]
9. lubrication [ lu:bri'keifan]
10. reliability [ rilaio'biliti |
11. kernel [ 'koanl]

12. microprocessor [ 'maikroprau'sess ]

Phrases: s s sl

minute down

date handling

set up

digital logic circuit
be composed of
integrated circuit
general-purpose
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apply. .. to...

Notes: = w m sl
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1. It minutes down in advance the machining procedure and the motion
variable. .. on the control medium in the form of numbers.

BRI TRFAZ3 R

Eo

ABCF M ABUEIE RAEEH R

2. The early computing speed was very low, which did not have too much
effect on the scientific computing and the date handling at the time.
BBV BE R, X340 0B R PR B E A K,

3. Man had to set up a machine specialized computer as control system by

using digital logic circuit.

NIRRT 258 i Bk g L — MUK £ R B L.
4. In this period the microprocessor was applied to the NC system.

XA R EH THRERS.
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Lesson 2 The Types of NC Machine

Since it was introduced, NC technology has been applied widely inclu-
ding lathes and turning centers, milling machines and machining centers,
; punches, electrical discharge machines, flame cutters, grinders and testing
and inspection equipment. The most complex CNC machine tool is the
: turning center (Fig. 1-1). It includes the vertical machining center, with
the tool magazine on the left and the control panel on the right, which can
be swiveled by the operator ( Fig.1-2), and the horizontal machining
center, equipped with an automatic tool changer (Fig. 1-3). The electrical
discharge machines ( Fig. 1-4) and flame cutters ( Fig. 1-6) are special
types of NC machine.

Fig. 1-2 A vertical-spindle Fig. 1-3 A horizontal -spindle
machining center machining center
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Fig. 14 A EDM

New Words: = = m sl

lathe [ leid ]
punch [ pantf]
grinder [ 'grainds ]
vertical [ 'veetikl ]
swivel [ swivl ]

S Lk W

horizontal [ hori'zontl ]

Phrases: @ = m sasssliy—

turning center

milling machine

electrical discharge machine
flame cutter

automatic tool changer

tool magazine

S ol

Notes: = = m el
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Fig 1-6 A flame cutter machine

n. FK
n. WK, FIM,
n BL, LIREA

FT M
A ITA

adj. X5, £HY

V. %

#

adj. KFX#g, EFX&

ZEHI AN T
BEIR

A K AE I ALK
ZUIFIBUR
H3h#H IR
TI R

1. Including lathes and turning centers, milling machines and machining
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centers, punches, electrical discharge machines, flame cutters, ginders
and testing and inspection equipment.
AEEERMER L. SERFMI PO, WK, BAEMIVR, &9

UK. BRLRMRRIEE.
2. The electrical discharge machines and flame cutters are special types of

NC machine.
B, KB A0 THLER ML Y EIPLK B T4F i T RBESILR.

Lesson 3 Components of NC Machine

NC machine is composed the following parts (Fig. 1-6).
NC System

Machine 1/0 circuit and device|

Operation panel j«—»| PLC [« Spindle servo unit Spindle drive device|«> §
£

o

keyboard g‘

=

NC ! Feed servo unit —»| Feed drive device |—»

Input and output device |e—] 4___L __________

equipment Measure device

Fig. 1-6 Components of NC machine

1. NC device

The NC device is the kernel of the NC system. Its function is to handle
the input part machining program or operation command, then output
control command to the appropriate executive parts and finish the work
which the parts machining program and operation need. It mainly consists
of computer system, position control panel, PLC interface panel, commu-
nication interface panel, extension function template and appropriate

control software.
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2. Servo unit, drive device and measure device

Servo unit and drive device include spindle servo drive device, spindle
motor, feed servodrive device and feed motor. Measure device means po-
sition and speed measure device, it is a necessary device to finish the
spindle control, closed-loop for the feed speed and for the feed position.
The effect of spindle servo is to complete the cutting motion for the part
machining and its controlled quality is speed. The effect of the feed servo
system is to finish the shaping motion which the part machining need,
and its controlled quantity is speed and position, the characteristic is to
sensitively and accurately find the position of the NC device and the speed

command.

3. Control panel )

Control panel, called operation panel, is a tool used for mutual infor-
mation between the operator and the NC machine. The operator can oper-
ate, program and debug the NC machine or set and alter the machine pa-
rameter, and he can also understand and inquire the motion condition of
the NC machine by using the control panel. It is an input and output part.

4. Control medium and program input and output equipment

The control medium is an agent to record the part machining program
and it is also the medium to set up contraction between man and machine.
Program input and output equipment are the devices by which the informa-
tion exchange can be done between the NC system and external equip-
ment. Its effect is to input the part machining program recorded on the
control medium into the NC system and to store or record the debugged
part machining program on the appropﬁate medium with the output de-
vice. Today the control medium of the NC machine and the program input
and output equipment are the disk and disk driver.

5. Machine itself
Machine itself, the object of NC system, is the executive part to fulfill
the machining parts. It is composed of the main motion parts, feed motion
7
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parts, bearing rack and special device, automatic platform change system,

automatic tool changer system and accessory device.

New Words: 5 w nessaliye

© XN N

T e e S e e
S R W~ O

Phrases:
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input [ ‘input ]

output [ 'autput ]

interface [ intofeis |
appropriate [ a'praupriat ]
servo [ 'sa:rvou ]

spindle [ 'spindl ]
characteristic [ keerikts'ristic ]
sensitively [ 'sensitivli ]
accurately [ 'aekjuritli |

. mutual [ 'mjustjusl]

. program [ prougraem |
. debug [ 'dizbag]

. alter [ 'oilta ]

. medium { 'miidiom ]

. agent [ 'eidzont]

. accessory | 'eeksesori ]

R v ————-

communication interface panel
control software

drive device

spindle motor

closed-loop

feed speed

cutting motion

shaping motion

bearing rack

n. &v. WA

n. &v. &

n HE

adj. £ 58, L
n. AR, AR (£3)
n (&, £) 4

n. 4% %5

adv. FEH04

adv. RHM, HHk
adj. AR &5, LR
V. Ao Y% AL
(F4) R

v. B

n. A

n. W

adj. ¥shéy, WA

<

i fE % DR
P B
Wi E
B2t ik )
EIEZS

by Hlizzh
SEHERBR

prl
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1. It mainly consists of computer system, position control panel, PLC in-
terface panel, communication interface panel, extension function tem-
plate and appropriate control software.

EFERITENRS . MEESHR. PLCEOKR., @EEOR. T EY
BEA R L B AR N B 42 1 K1 S5 4 o

2. The operator can operate, program and debug the NC machine or set
and alter the machine parameter.
BAE A B AT LUGEE BXTEEIUR#ATHRE . R FS RS B0
TTRERB R

3. Control medium is agent to record part machining program.
ER R R F I TR RN,

4. Today the control medium of the NC machine and the program input

and output equipment are the disk and disk driver.
HAT, PR BAAR e da AR iR A R R RFRE K 3h 25

Lesson 4 Principle of Working for NC Machine

The principle of working for the NC machine (Fig. 1-7) . First, based
on the machined parts shape, size and process requirements, the NC ma-
chine programs the part machining by hand or by computer, changes a va-
riety of motions the machine needs when machining parts and the techno-
logical parameter into program codes which control device can accept, and
stores these codes on the control medium, then through the input device
senses the information and puts it into the NC device. When the control
medium is perforated tape, the NC machine may input the codes by the
photoelectric tape reader; and when the control medium is a tape or a
compact disk, it may input them by a driver. The information entering the
NC device can be changed into impulse signals after processing and com-
puting. Some impulse signals are transmitted to the servo system of the
machine ; some are transmitted to programmable controller and control the

9



