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Unit 1 Introduction to Computer
Numerical Control Manufacturing

Text

What are NC and CNC?

Numerical control has been used in industry for over 50 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 operation is called a program. ® The program
is translated into corresponding electrical signals for input to motors which run
the machine.

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 re-
ferred to as the machine control unit or MCU. The components found in many

CNC systems are shown in Figure 1-1.
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Figure 1-1 Components of modern CNC system
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Machine control unit: generates, stores and processes CNC programs.
NC machine:; responds to programmed signals from the machine control unit

and manufactures the part. @

Types of CNC equipment

Machining centers are the latest development in CNC technology. These sys-
tems come equipped with automatic tool changers with the capability of changing
up to 90 or more tools.® Many are also fitted with the movable rectangular
worktables called pallets. The pallets are used to automatically load and unload
work pieces. At a single setup machining centers can perform such operations as
milling, drilling, tapping, boring, and so on. ©®

Turning centers with increased capacity tool changers are also making strong
appearance in modern production shops. ® These CNC machines are capable of
executing many different types of lathe cutting operations simultaneously on rota-
ting part.

In addition to machining centers and turning centers, CNC technology has
also been applied to many other types of manufacturing equipment. Among
these are wire electrical discharge machines (wire EDM) and laser cutting ma-

chines.

New words
numerical [ nju(:)'merikal] adj. s
simply put
automatically [ 9: te'meetikli] adv.
operate [ 'opereit] v. s
manufacture [ meenju'fektfa] vt. . n. , )
base on v.
corresponding [ koris'pondin] adj. , , ,
motor [ 'mauta] n.
machine [ma'[i:n] n.
refer to )
on-board ( s ) ,
feature [fiitfa] n.
component [ kem'psunent] n. adj. s
generate [ 'd3enareit] vt. s
process [pra'ses] vt. s n.

equipment [ i'kwipment] n. s
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latest ['leitist] adj.

equip [i'kwip] vt. , y s
capability [ keipa'biliti] n. ( ) ) s )
machining centers

fit [fit] v.

pallet [ 'peelit] n.

rectangular [rek'teengjule] adj.

load [laud] v.

unload [ 'an'laud] vi.

work piece

setup n. B

milling ['milin] n.

drilling ['drilin] n.

tapping [ 'teepin] n.

boring ['bo: rin] n.

turning centers

making appearance

shop [fop] n. s s .
simultaneously [ simal'ternissly] adv. .
execute [ 'eksikju:t] vt.

apply [o'plai] v. ,

electrical discharge machine

wire electrical discharge machine

Notes
@ Simply put, numerical control is a method of automatically operating a
manufacturing machine based on a code of letters, numbers, and special charac-

ters.

machine ) o
@ A complete set of coded instructions for executing an operation is called a

program.

code , —

o instruction,



@ A computer numerical control (CNC) machine is an NC machine with the

added feature of an on-board computer.
NC o

added feature .

@ NC machine: responds to programmed signals from the machine control
unit and manufactures the part.

NC : o

® These systems come equipped with automatic tool changers with the capa-
bility of changing up to 90 or more tools.

, 90 o
up to e
® At a single setup machining centers can perform such operations as mill-

ing, drilling, tapping, boring, and so on.

setup ,
(@ Turning centers with increased capacity tool changers are also making

strong appearance in modern production shops.

Grammar study

Numerical control has been used in industry for over 50 years.
50

b .

1. He has got a letter from his father.
2. She has rung me up four times this evening already.

3. I’ve seen little of my teacher in the past few years.
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4. She has worked in the company since she graduated in 2000.
5. T have got a bad headache.
6. She has been here several times, but she’s gone to live abroad.

Task 1. Fill in the blanks.

(D you had your supper yet?

(2) She never broken her word.

(3) She’s  to do some shopping.

(4) I have  terribly busy since I have been back.
(5) Have you to leave so soon?

Words study

In technical English, the following expressions are very common. Everybody

has to master them.
called

A s known as B

referred to as

Task 2. Try to fill in the blanks with above phrases.

(1) The point of intersection ( ) (know) the origin.

(2) When you are specifying coordinates from the program zero point (ori-
gin) , it (call) the absolute mode of programming.

(3) A CNC machine is an NC machine with the added feature ( ) of an
on-board ( ) computer. The on-board computer (refer) the
machine control unit or MCU.

(4) If a computer is used to create a program, the process
(know) computer-aided programming.

(5) A complete set of coded instructions ( ) for executing (

) an operation (call) a program.

Task 3. Try to translate these sentences.

Note: The word 'find' here doesn’t mean discover something ( ,

), instead, it used to say that something exists, grows, etc. somewhere
( ).
(1) The components found in many CNC systems are shown in Figure 1-1.
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(2) This type of system is found on older NC drilling machines.

(3) Systems of this type are usually found in vertical machining centers.

(4) These flowers are found only in Africa.

(5) You’ll find this style of architecture all over the town.

Task 4. Everybody knows the word 'fit'. But can you translate the word in
these sentences?

(1) Many are also fitted with the movable rectangular worktables called pal-
lets.

(2) There are some machines fitted with specially designed AC motors that
also provide for variable spindle speeds.

(3) The program is too long to fit into the control’s memory.

fit ) o

(1) fit , , ) g e ,

......

This coat doesn’t fit me.
Some training will fit them for the job.

Fit a handle on a door.

o

You can't fit any more toys in the box.
The doctor can fit you in today.

The observations fit the theory nicely.

o

That sort of music fits your mood.

o

The tailor fitted the trousers by shortening them.

(2) fit ) s s , .
Try the new key and see if it fits.

o

The shoes doesn't fit well.
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o

She doesn’t fit in with these people.

o

His good mood fits in with the joyful occasion.

(3) fit . R “
keep ’ 1) °
He isn’t fit for his work.

o

The food isn’t fit to eat.

It’s fit that he should say so.

Though he is over 70 years old, he feels fit.
70 > o
I hope you are keeping fit.
(4) fit s , o

Fit is even more important than color.

o

The coat is a good fit.

o

Occupation link

General Safety Rules for Operating Any CNC Machine

 Prior to machine operations:

Read the safety instructions label posted on the CNC machine.

Confirm safety of personnel ( ) near the CNC machine.

Remove all obstacles (
Make sure protection fence is closed.
e During machining operations:

Do not enter the working area.

Make sure oil or water does not splash ( ) power supply units.

”»

) from the machine's working area.
g

o

feel



Wear protective goggles ( ) and clothing. Put long hair up.

e Use the EMERGENCY STOP control when there is a possibility of per-
sonal injury ( ) or any machine/part damage ( ).

e During troubleshooting ( ) and maintenance:

Allow only qualified personnel to work on the machine.

First turn off the power supply.

Be aware that power is still present in the primary side power cables to the

breaker ( ) box.

Technical reading

Task 5. Read the text and try to describe the components of NC system.

What is NC?

Traditionally, numerical control systems have been composed of the follow-
ing components:

Tape punch: converts written instructions into a corresponding hole pattern,
The hole pattern is punched into tape which passes through this device. Much ol-
der units used a typewriter 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 subse-
quently causes the NC machine to respond.

NC machine: responds to programmed 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 1-2.

approach [ 8'prautf ] n.

convert [ kan'va:t] n. vt. ,

punch [ pant[] vt. , R

flexowriter [ 'fleksaraita] n.

couple ['kapl] vt. s R Vi. R n ¢ ) , () s

subsequently [ 'sabsikwantli] adv. s

accordingly [e'ko: dinli] adv. . , , ,
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Unit 2 CNC Machining Centers

Text

CNC machining centers were described briefly in Unit 1. By definition, a ma-
chining center is a CNC machine that incorporates some form of automatic tool
changer and is capable of performing multiple machining operations. @ In the de-
velopment of machining centers, the horizontal machining center came from the
milling machine and the vertical machining center from the drilling machine.

A vertical machining center has the spindle oriented in the vertical posi-
tion. @ To favor drilling, vertical machining centers tend to be lower in horse-
power, relatively small in diameter, and
higher in speed. ® An automatic tool
changer is mounted to the machine (u-
sually on the left side) to allow tools to
be loaded into the spindle without oper-
ator intervention. Basic vertical machi-

ning centers will allow three directions

of motion, or axes. The table can move

Figure 2-1 A vertical machining center

left to right (the X axis). The table can
move in and out, toward and away from
the operator (the Y axis). And the headstock or spindle can move up and down
(the Z axis). Long flat parts are much easier to fixture on a vertical and spindle
thrusts are absorbed by the table. ® An important factor favoring verticals is that
they are less expensive than horizontals. See Figure 2-1.

Horizontal machining centers are heavier and slower to favor milling. There
are about two verticals for every horizontal in the industry. ©® A horizontal machi-
ning center has the spindle oriented in the horizontal position. Again, an automat-

ic tool changer is equipped to allow tools to be automatically placed in the spin-

11



dle. The table motion left to right (as viewed from the spindle) is still the X ax-
is. But now the head motion up and down is considered the Y axis. And the table

motion toward and away from the spindle is the Z axis. See Figure 2-2.

fnf

Figure 2-2 A horizontal spindle machining center

&
]

New words
describe [ dis'kraib] vt. .
briefly ['brifli] adv. .
definition [ definifan] n.
incorporate [ in'ka:pareit] vt.
perform [pa'form] vt.
multiple [ 'maltipl] adj. s
milling machine
drilling machine
spindle [ 'spindl] n.
orient [ 'oiriant] vt.
favor [ 'feive] vt.
horsepower [ 'ho:s,paus] n.
tend to ,
mount [ maunt] vt.
operator [ 'opareita] n.
intervention [.inta(:)'venfan] n. ,
axis [ 'seksis] n. pl. axes ['seksiiz]
headstock [ 'hedstok ] n.
fixture [ 'fikstfo] v.
thrust [ Orast] n. s

absorb [ eb'sa:b] vt. s

Notes
@ By definition, a machining center is a CNC machine that incorporates

12



Unit 2 CNC Machining Centers

some form of automatic tool changing and is capable of performing multiple ma-
chining operations.
, CNC ,
@ A vertical machining center has the spindle oriented in the vertical posi-
tion.
@ To favor drilling, vertical machining centers tend to be lower in horse-
power, relatively small in diameter, and higher in speed.
) . o
, be + adj. + in...,
be lower in horsepower, small in diameter, higher in speed.
@ Long flat parts are much easier to fixture on a vertical and spindle thrusts

are absorbed by the table.

® There are about two verticals for every horizontal in the industry.

21,
Grammar study

CNC machining centers were described briefly in Unit 1.
CNC .

’

@D) ;
A glass was broken yesterday.

(2 o

He was born in 1919.
Good use is made of the library. .

3 ,

b
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The stairs should be repaired.

At last an agreement was arrived at.

D . ,

Enough has been said here of the question.

You are wished to come early.

Task 1. Study these instructions for a simple experiment on friction ( ),
Then complete the description of the experiment using the present passive (

).

(1) Place a block ( ) of wood on a flat surface.

(2) Attach a spring balance ( ) to one end of the block.

(3) Apply ( ) a gradually increasing force to the balance.

(4) Note the force at which the block just begins to move.

(5) Pull the block along so that it moves at a steady speed ( ).
(6) Note the force required to maintain ( ) movement.
(7) Compare ( ) the two forces.

When we describe this experiment, we write:

A block of wood is placed on a flat surface. A spring balance is attached to
one end of the block.

This description use the present passive. We form the present passive (

) using is/are + past participle ( ).

Now fill in the blanks.

A block of wood on a flat surface, A spring balance
to one end of the block. A gradually increasing force to the bal-
ance. The force at which the block just begins to move

The block along at a steady speed. The force required to maintain
movement . The two forces . It is found that the first
force is greater than the second.

What does this experiment show?

Words study

Task 2. Learn the word 'favor' and then do the translation.

’ ’ o

(1) b b b b 9 9
14
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Would you do me a favor?
?
That might be in your favor.

o

The case went in his favor.
( )
Are you in favor of his opinion?
?
He has a prejudice in our favor.
The judge administers to the law, without fear or favor.
, .
They were in favor of the Democratic candidate for President.

o

The distributor looks with favor on your sample shipment.

o

They will look with favor on your proposal.

He did all he could to win his favor.
(2) . . b b
I favor his ideas over all the others.

o

Some elevated people favor the new policy.

A mother mustn’t favor one of her children more than the others.

To favor drilling, vertical machining centers tend to be lower in horsepower.
) o

Now do the translation.

a. I came to ask you a favor.

b. The court ruled in her favor.

c. In their discussion, I was in favor of Mr. Li.

d. She is all in favor of my suggestion.
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