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Unit -

What computer-control programmers and operators do

SR

Warm-up questions

1. In your sense, what do computer-control programmers and operators do?

2. How much do you know about the employment opportunities related to CNC?

Part A Text

Computer-control programmers and operators use computerized numerical control ( CNC)
machines to cut and shape precision products, such as automobile parts, machine parts, and
compressors ( see fig. 1—1). CNC machines include machining tools such as lathes, multi-axis
spindles, milling machines, and electrical discharge machines ( EDM) (see fig. 1-2), but the
functions formerly performed by human operators are performed by a computer-control module'. CNC
machines cut away material from a solid block of metal, plastic, or glass-known as a workpiece -to
form a finished part’. Computer-control programmers and operators normally produce large quantities

of one part, although they may produce small baiches or one-of-a-kind items. They use their

-



knowledge of the working properties of metals and their skill with CNC programming to design and

carry out the operations needed to make machined products that meet precise specifications’.

automobile part machine part compressor part

fig. 1-1 precision products

CNC lathe multi-axis machine

CNC milling machine EDM

fig. 1-2 CNC machine tools

Before CNC programmers machine a part, they must carefully plan and prepare the operation®.
First, these workers review three-dimensional computer aided design (CAD) blueprints of the part.
Next, they calculate where to cut or bore into the workpiece, how fast to feed the metal into the
machine, and how much metal to remove (refer to fig. 9—1). They then select tools (see fig. 1-3)
and materials for the job and plan the sequence of cutting and finishing operations’.

Next, CNC programmers turn the planned machining operations into a set of instructions. These
instructions are translated into a computer aided manufacturing (CAM) program containing a set of
commands for the machine to follow. These commands normally are a series of numbers that
describes where cuts should occur, what type of cut should be used, and the speed of the cut. CNC
programmers and operators check new programs to ensure that the machinery will function properly

and that the output will meet specifications. Because a problem with the program could damage

..



costly machinery and cutting tools, computer simulations may be used to check the program instead
of a trial run®. See fig. 1-4. If errors are found, the program must be changed and retested until the
problem is resolved. In addition, growing connectivity between CAD/CAM software and CNC
machine tools is raising productivity by automatically translating designs into instructions for the
computer controller on the machine tool’. These new CAM technologies enable programs to be easily

modified for use on other jobs with similar specifications.

[""UU!’.}MM»TE\{
s

StaTn Pom GENO100%100 W
Sia oem 0.1 2 %30 30 3-20
SR TORM 0.2 X430 ¥e30 200
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.

5428 v max

.

L KeBO F1L00
’ LN
’ Py
1) TeOL CALL 2 7 55060
LE RN 28
’ )L N0 Va0 2eX F AL MY
‘ 3
end mill il reamer ; I th I & |=
fig. 1-3 various cutting tools fig. 1-4  computer simulation

After the programming work is completed, CNC operators perform the necessary machining
operations. The CNC operators transfer the commands from the server to the CNC control module
using a computer network link or floppy disk. Many advanced control modules are conversational,
meaning that they ask the operator a series of questions about the nature of the task. CNC operators
position the metal stock on the CNC machine tool - lathe, milling machine, or other - set the
controls, and let the computer make the cuts. During the machining process, computer-control
operators constantly monitor the readouts from the CNC control module, checking to see if any
problems exist. During a machining operation, the operator modifies the cutting program to account
for any problems encountered. Unique, modified CNC programs are saved for every different
machine that performs a task.

CNC operators detect some problems by listening for specific sounds, for example, a dull
cutting tool or excessive vibration. Dull cutting tools are removed and replaced. Machine tools rotate
at high speeds, which can create problems with harmonic vibrations in the workpiece. Vibrations
cause the machine tools to make minor cutting errors, hurting the quality of the product. Operators
listen for vibrations and then adjust the cutting speed to compensate. In older, slower machine tools,
the cutting speed would be reduced to eliminate the vibrations, but the amount of time needed to
finish the product would increase as a result. In newer, high speed CNC machines, increasing the
cutting speed normally eliminates the vibrations and reduces production time. CNC operators also
ensure that the workpiece is being properly lubricated and cooled, because the machining of metal
products generates a significant amount of heat.

Computer-control programmers and operators can advance in several ways. Experienced CNC
operators may become CNC programmers, and some are promoted to supervisory or administrative

positions in their firms. A few open their own shops.
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machine
position
automobile
compressor
programmer
operator
precision
module
spindle
solid

block

finish
property
blueprint
workpiece
bore

mill
specification
feed

job
manufacture
instruction

simulation

4.

I can make a good
wage and develop
a rewarding career
working with CNC
machines.

[ mo' fin]
[ pa'zifon]
[ o:tomoubi:l ]

[ kom' preso |
[ prougreems ]
[ oporeita ]

[ pri' sizon ]
['modju:l ]
['spindl ]
['solid ]

[ blok ]

[ finif ]

[ propati |

[ bluz, print ]
[ warkpi:s ]
[bor]

[ mil ]

[, spesifi' keifon |

[fixd ]
[d3ob]

, meenju' fakt o]

[
[in'strakfon]
[, simju'leifan ]

Computer-control programmers and operators should
have excellent job opportunities. Due to the limited number
of people entering training programs, employers are
expected to continue to have difficulty finding workers with
the necessary skills and knowledge. Job growth in both
occupations will be driven by the increasing use of CNC
machine tools. Advances in CNC machine tools and
manufacturing technology will further automate production,
boosting CNC operator productivity and limiting employment
growth. The demand for computer-control programmers will
be negatively affected by the increasing use of software that
automatically translates part and product designs into CNC

machine tool instructions.

TECHNICAL WORDS

n. & v. plLas, HLAE; PlinT
n & v. &, KL 4L

n. KE

n. FE4aHL

n. G R

n. BAER

n. W, WE

n. B, A

n. Fhh

n. BfA, seik

n. (KIiE) ; BFk
v. & ad & n.  KEML; K4EHh; REGCHEE
n. %A

n. T, I

v. & n. gL, BhEL; BEJ)

v. & n. B, BEIK; 8801 T
n. FLAG

n. & v. e, YIA

n. TS, 1Rk, FHE
v. il 1

n. 8¢ B

n. B, iR



function [fapkfon]
productivity [, prodak’ tiviti ]
connectivity [ konek' tiviti |
technology [ tek'nolodzi ]
stock [ stok ]

process [ prouses |
readout [ rizdaut ]
vibration [ vai' breifon ]
compensate [ kompanseit |
lubricate [ luzbrikeit |
cool [ ku:l]

be known as

small batches or one-of-a-kind items
account for ( problems)

prior to

carry out

three-dimensional

cut away

machine tool

computerized numerical control
electrical discharge machine
turning machine

milling machine

computer aided design
computer aided manufacturing
computer controller

CNC program

trial run

floppy disk

cutting tool

cutting speed

finished part

n. & v.

PHRASES

( perform)
(3D)

(remove )

(CNC)
(EDM)
(lathe)
(mill)

(CAD)
(CAM)

(NC program)

(cutter)

NOTES

YER, Thag; &IEH, B17
He =

HEYE, WA

BAR
B, i ERF
R, TZRE; i
R, BRE

3h

HM

ihie

B

PR A

B /NHE B
fiftk () )
FERT, B
#AT, SERR
=4k

PIkk

GINZS
HREVLEE
LK AE I T AL
R

BEIR

AL BT
AL B i
RN, BUERS%
CNC/¥#% (L) #BF
RizfT

ARH A

J1R

Y1
S

1. CNC machines include machining tools such as lathes, multi-axis spindles, milling machines,

and electrical discharge machines (EDM) , but the functions formerly performed by human operators are
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performed by a computer-control module. %% (CNC) HUKRGIFEGR. LI . BEARATH KAEHL
R (EDM) 4§, FURGDIRTH AT 58 Ut D e A i X p L RS 5E . X machining tools
1% machine fEyshialf] ( machining R )4 iaJE2C) , PN LAIERL, HURE il &5 Flas
HITR, BRRA TAEREL, AUIAEGSE “HUK” TEE] © machine tool” FeZik,

2. CNC machines cut away material from a solid block of metal, plastic, or glass-known as a
workpiece - to form a finished part. ZEHLR ML 48 . R e B B2k (R T4 b
VIBRAERL, TE RS

3. They use their knowledge of the working properties of metals and their skill with CNC
programming lo design and carry out the operations needed to make machined products that meet
precise specifications. {tifl1iz FIIL G 8 AR 75 T 4 KRB S fe D7 T AR B2 B EA T B0
FUNCL, ) 3 2R BE R I ML L™ . needed iy it 2 53 i, fF JF B AE i, B
operations ; that meet precise specifications 2= 157 M #1], 14 Hf products ; machined i 24
1A, VERT & &5 & Miproducts

4. Before CNC programmers machine a part, they must carefully plan and prepare the
operation. FERHE S 4 61N TR 2Z A, AbAT 2620068 AN I T BEgEA A7 40 (4 R R A

5. First, these workers review three-dimensional computer aided design ( CAD) blueprints of
the part. Next, they calculate where to cut or bore into the workpiece, how fast to feed the metal
into the machine, and how much metal to remove. They then select tools and materials for the job
and plan the sequence of cutting and finishing operations. B, X6 T A& FHEM0 =4iit5E
HU BT (CAD) 48 4% ROk, Ml A sBl A TR AL 8 A% i ik 4 R
BREERRE; RIE, MATEREEE S TR T BARRE, R AR T EAE R IBUF o

6. Because a problem with the program could damage costly machinery and cutting tools, computer
simulations may be used to check the program instead of a trial run. X HFEFA Rl LA ] E
TR AHIIA, PR RSO A Ty B AR P R, A HIE A TR

7. In addition, growing connectivity between CAD/CAM software and CNC machine tools is
raising productivity by automatically translating designs into instructions for the computer controller on
the machine tool. %4k, CAD/CAM #{FSEEFAURZ B AVEE R H 25 5%, CAD/CAM #{4-REH
BB RS UR TR R RS RE B2 48 2, R KA & T4 =%, 24 UNIT 8

Part B Practice

I. Translate the following words or phrases into English.

LA 5 2. MTEH (v.)
3. KT 4. YIAS

5. SRR 6. T, fEk
7. HIIH 8. FFE LK

9. BT 10. fifepe v 40
1. FJR 12. BEpE

13. gEpR 14, ®a kAR TAHL

« 6



15. HEEHUK 16. ¥ 25
17. Bizsmfe (5) 18. BOfEfifE (5)

19. & (n.) 20. {H¥ (n.)
21. s&EEFUA PR 22. £lRER
23. SEMIIEE (v.) 24, FEHIRIE (v.)

II. Fill in the blanks with the following words , changing their forms if necessary.

‘ CAD, CAM, CNC, EDM, calculate, select, review, translate [

1. uses all the advanced technologies to automate the operations in manufacturing
and handle the data that drive the process.

2. _is a television like system that produces a picture on the CRT or LCD screen.

3. First, these workers three-dimensional computer aided design (CAD) blueprints
of the part. Next, they where to cut or bore into the workpiece, how fast to feed the metal
into the machine, and how much metal to remove. They then tools and materials for the
job and plan the sequence of cutting and finishing operations.

4. is the process of removing metal through the use of electrical sparks which burn
away the metal.

55 is one in which the functions and motions of a machine tool are controlled by
means of a prepared program containing coded alphanumeric (“FHEE¥) data.

Ill. Choose the best answer.
1. The first thing for a CNC programmer is:

A. To review three-dimensional computer aided design (CAD) blueprints of the part

B. To calculate where to cut or bore into the workpiece, how fast to feed the metal into the
machine, and how much metal to remove

C. To select tools and materials for the job and plan the sequence of cutting and finishing
operations

Your answer :

2. Because a problem with the program could damage costly machinery and cutting tools, what

may be firstly used to check the program?
A. A trial run
B. The single-block run
C. Computer simulations
Your answer;
3. The proper sequence of performing the necessary machining operations for a CNC operator is

as the following:

(D transfers the commands from the server to the CNC

control module using a computer network link or floppy disk.

[ (2) sets the controls




) positions the metal stock on the CNC machine tool

(@) monitors the machining process '

‘ ®) lets the computer make the cuts l

A. O—-B@—-2-6—-®@
B. O—@—-@—-3—®
c. O—-@-0—-@—-B

Your answer :

4. Sounds in the CNC machine are probably caused by :
A. A dull cutting tool
B. High speeds
C. Either a dull cutting tool or high speeds
Your answer:
5. Cutting speeds are reduced to compensate for harmonic vibrations, which can the
accuracy (¥FJE) of cuts.
A. Increase
B. Decrease
C. Neither of the above
Your answer:
IV. Fill in the brackets with words that have the similar meaning with the
underlined words , changing their forms if necessary.
1. ) During a machining operation, the operator modifies the cutting program
to account for any problems encountered.
2. ( ) Because a problem with the program could damage costly machinery and
cutting tools, computer simulations may be used to check the program instead of a trial run.
3= i ) If errors are found, the program must be changed and retested until the
problem is resolved.
4. ( ) Conversational programming means that the control asks the operator a

series of questions about the nature of the task.

R ) These new CAM technologies enable programs to be easily modified for
use on other jobs with similar specifications.

6. ( ) CNC programmers turn the planned machining operations into a set of
instructions.

7. ( ) Machine tools rotate at high speeds, which can create problems with

harmonic vibrations in the workpiece.
8. ( ) CNC operators also ensure that the workpiece is being properly lubricated
and cooled, because the machining of metal products generates a significant amount of heat.

9. ( ) Machinists use machine tools, such as lathes, milling machines, and
. 8.



machining centers, to produce precision metal parts.

10. ( ) Machinists use machine tools, such as lathes, milling machines, and
machining centers, to produce precision metal parts.

11. ( ) They use their knowledge of the working properties of metals and their
skill with CNC programming to design and carry out the operations needed to make machined
products that meet precise specifications.

12. ( ) Because a problem with the program could damage costly machinery and
cutting tools, computer simulations may be used to check the program instead of a trial run.

13. ( ) These workers review three-dimensional computer aided design ( CAD)
blueprints of the part.

14. ( ) After the programming work is completed, CNC operators perform the

necessary machining operations.

15. ( ) Computer-control programmers and operators normally produce large

quantities of one part.

V. Choose the correct English explanation for each of the following words.
1. Lathe
A. is a machine that turns a piece of metal round and round against a sharp tool that gives it
shape.
B. is the motion of moving the work piece and the cutting tool together so as to remove
material.
C. is the operation of enlarging a hole with a single-point tool. This operation produces a
close tolerance (/22%) and fine (FE4HHY) finish.
Your answer:
2. Milling machine
A. is a machine that turns a piece of metal round and round against a sharp tool that gives it
shape.
B. is a machine that removes metal through the use of electrical sparks ( Hi ‘k4E) which
burn away the metal.
C. is a machine tool that removes material by rotating a cutter and moving into the material.
It is used to produce flat and angular surfaces, grooves (), contours (%), and
gears.
Your answer:
3. Boring
A. is a machine that turns a piece of metal round and round against a sharp tool that gives it
shape.
B. is the process or technique of reducing wear (B i) between surfaces by using a
lubricant ({{H¥&5f]) between the surfaces.
C. is the operation of enlarging a hole with a single-point tool. This operation produces a

close tolerance and fine finish.



Your answer:

4. Feed
A. is the motion of moving the work piece and the cutting tool together so as to remove
material.
B. is the process or technique of reducing wear between surfaces by using a lubricant
between the surfaces.
C. is the operation of enlarging a hole with a single-point tool. This operation produces a

close tolerance and fine finish.

Your answer :

5. CNC
A. is a special liquid that performs three main functions during machining. It lubricates the
cutting action, carries off the heat generated, and flushes ( #{%) the chips (VIJH).
B. is a form of programmable automation in which the machine tool is controlled by a
program in computer memory.
C. is the process of removing metal with machine tools such as lathes, mills and a wide

variety of other tools.

Your answer .

6. Lubrication

A.

is the process or technique of reducing wear between surfaces by using a lubricant
between the surfaces.

is a special liquid that performs three main functions during machining. It lubricates the
cutting action, carries off the heat generated, and flushes the chips.

is the material being machined. It can be any material and any shape. In the machine

shop it usually refers to round or flat pieces of metal ready to be machined.

Your answer .

7. Coolant
A. is the process or technique employed to reduce wear between surfaces by using a lubricant
between the surfaces.
B. is a special liquid that performs three main functions during machining. It lubricates the
cutting action, carries off the heat generated, and flushes the chips.
C. is the material being machined. It can be any material and any shape. In the machine

shop it usually refers to round or flat pieces of metal ready to be machined.

Your answer :
8. Stock

A.

B.

« 105

is the process or technique employed to reduce wear between surfaces by using a lubricant
between the surfaces.

is that portion (—f43) of a machine tool that spins ( jig4%) either the workpiece or
the cutting tool and is driven by the motor. On a milling machine it turns within the quill

(Zf) while on a lathe it turns within the headstock ( J&3L%H).



C. is the material being machined. It can be any material and any shape. In the machine
shop it usually refers to round or flat pieces of metal ready to be machined.

Your answer :

9. Spindle

A. is a special liquid that performs three main functions during machining. It lubricates the
cutting action, cools the cutting action, and flushes the chips.

B. is that portion of a machine tool that spins either the workpiece or the cutting tool and is
driven by the motor. On a milling machine it turns within the quill while on a lathe it
turns within the headstock.

C. is the material being machined. It can be any material and any shape. In the machine
shop it usually refers to round or flat pieces of metal ready to be machined.

Your answer :

10. Machining
A. is a person who uses machine tools to make or modify parts, primarily metal parts.
B. is the process of removing metal with machine tools such as lathes, mills and a wide
variety of other tools.
C. is the piece of metal that is being shaped.
Your answer ;

VI. The following information relates to what machinists do. Match Column A with
Column B.

Column A Column B

use feeds and speeds
produce machine tools
review the specification
calculate the metal stock
position blueprints

set problems
monitor dull tools

detect the machining
replace the controls
meel parts

VII. Answer the following questions according to the text.

1. After reading the text, can you tell what computer-control programmers and operators do?

Use your own words to conclude the working procedures.
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