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Unit 1 What Computer Control Programmers and Operators Do 1

Unit 1 What Computer Control Programmers
and Operators Do

Part A Text

What Computer Control Programmers and Operators Do

Computer control programmers and operators use computer numerically controlled ( CNC)
machines to cut and shape precision products, such as
automobile, aviation, and machine parts. CNC machines
operate by reading the code included in a computer-controlled
module, which drives the machine tool and performs the

functions of forming and shaping a part formerly done by
[1]

machine operators CNC machines include machining tools

such as lathes, multi-axis spindles, milling machines, laser

cutting machines, and wire electrical discharge machines. CNC
machines cut away material from a solid block of metal or plastic —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 batches or one-of-akind 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 2

CNC programmers — also referred to as numerical tool and process control programmers —
develop the programs that run the machine tools. They review blueprints of the part and determine
the sequence of events that will be needed to make the part. This may involve calculating where to
cut or bore into the workpiece, how fast to feed the metal into the machine, and how much metal
to remove Ied .

Next, CNC programmers turn the planned machining operations into a set of instructions.
These instructions are translated into a computer aided/automated 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
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of the cut. After the program is developed, CNC programmers and operators check the 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 or simply
waste valuable time and materials, computer simulations may be used to check the program before

a trial run'®

. 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.

After the programming work is completed, CNC operators — also referred to as computer—
controlled machine tool operators —set up the machine for the job. They download the program into
the machine, load the proper cutting tools into the tool holder, position the workpiece on the CNC
machine tool —spindle, lathe, milling machine, or other machine —and then start the machine 51,
During the test run of a new program, the operator, who may also have some programming skills,
or the CNC programmer closely monitors the machine for signs of problems, such as a vibrating
workpiece, the breakage of cutting tools, or an out-of-specification final product. If a problem is
detected, a setup operator or CNC programmer will modify the program using the control module to
eliminate the problems or to improve the speed and accuracy of the program.

Operators load workpieces and cutting tools into a machine, press the start button, monitor
the machine for problems, and measure the parts produced to check that they match
specifications. If they encounter a problem that requires modification to the cutting program, they

shut down the machine and wait for a more experienced CNC setup operator to fix the problem.

Many CNC operators start at this basic level and gradually perform more setup tasks as they gain

experience.

Regardless of skill level, all CNC operators detect some
problems by listening for specific sounds — for example, a dull
cutting tool that needs changing or excessive vibration %/ 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. CNC operators also ensure that the

workpiece is being properly lubricated and cooled, because the

machining of metal products generates a significant amount of
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heat.

A single operator may monitor several machines simultaneously. Typically, an operator might
monitor two machines cutting relatively simple parts from softer materials, while devoting most of
his or her attention to a third machine cutting a much more difficult part from hard metal, such as
stainless steel. Operators are often expected to carefully schedule their work so that all of the

machines are always operating.

Technical words and phases

programmer [’preugra&ma]

operator [“opareito ]

automobile [“aitomoubizl, ;a:toubil,

1ortoma bixl |
aviation [leivi’eifen ]
module [‘modju:l ]
perform [pa’form |
lathe [leid ]
material [ma tioriol ]
workpiece [“warkpis ]

batch [beet[ ]

precise [pri’sais ]
specification [lspesifi’keifgn]
metal [“metl ]

remove [ri’muzv ]

trial [“traiol ]

automatically [o:to’meetikli |
modify [“modifai ]

monitor [‘monita |

vibrate [vai‘breit ]
compensate [‘kompanseit |

lubricate [“luzbrikeit ]

n. f&)7 7

n. #1E AR

n. R

n. ML, L

n. B AL R T L FR A4

vt JBAT AT, se i ( Fhlk) , BEAT
n. HLIZER

n. P55 B #4 K

n. T A

n. —RATHIZ &, —4L, b, s, ot
vt L, AR vie e, o dtAb R
adj. KT, HER )

n. B, EIR, FEAH U

n. G )@ Al

vt. %5, LB, U0 [, B ] b

n A%, KA, AE

adv. Hzhih

vt AR, B

n WEARAY  ve MR, MEWE, IRE
vio IR, T, IS
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schedule [“fedjul; “skedzjul ] n. B[R, —Y%R, PRI, (CFHERE v fil
E, i EH, Hl. .. R, 2
milling machine BEIK
laser cutting machine BOLTIRIAL
wire electrical discharge machines 2L EIHL
computer simulation RN R
tool holder ez
out-ofspecification W
computer numerically control TN E
stainless steel ANEEEN
Notes

(1) CNC machines operate by reading the code included in a computer-controlled module,
which drives the machine tool and performs the functions of forming and shaping a part formerly
done by machine operators.

AR H 84 58 B D0 30 B2 AR ]l B HUAR AT B 2 76 TF S R e v g AR
fE R SE ko

(2) 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.

B GUORERAE SOATT R ARATT PR <8 Ja8 o L R R s s 5 50 375 58 B 2 e vk R L
A0 I PR 7 i AR R SR

(3) This may involve calculating where to cut or bore into the workpiece, how fast to feed the
metal into the machine, and how much metal to remove.

AR vt SEEDTHI AR FL A0 A7 L 3k 4 3 M 5

(4) Because a problem with the program could damage costly machinery and cutting tools or
simply waste valuable time and materials, computer simulations may be used to check the program
before a trial run.

REFF b ) L SBEOA B0 B RO AL A D R, B 3% 5 D PR I ) AN A4 ), AL v S ALy 0T
TENLEBAT R B FP B 515

(5) They download the program into the machine, load the proper cutting tools into the tool
holder, position the workpiece on the CNC machine tool —spindle, lathe, milling machine, or

other machine —and then start the machine.
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(6) Regardless of skill level, all CNC operators detect some problems by listening for
specific sounds —for example, a dull cutting tool that needs changing or excessive vibration.

TR EARIKY-, FrA A 53 A0 3k 75 55 40 DR 56 6 o ) 8 300, 45 2, ) JEL 2 o 7 S B 4k
EIETEY IO NG

Exercises

I . Questions for discussion.

1. What is CNC?

2. How do CNC programmers do while machining?

3. What’ s the CNC operators” work?

II. Put the following into Chinese.

1. CNC machines cut away material from a solid block of metal or plastic — known as a
workpiece —to form a finished part.

2. Computer control programmers and operators normally produce large quantities of one part,
although they may produce small batches or one-of-akind items.

3. After the program is developed, CNC programmers and operators check the programs to
ensure that the machinery will function properly and that the output will meet specifications.

4. If a problem is detected, a setup operator or CNC programmer will modify the program
using the control module to eliminate the problems or to improve the speed and accuracy of the
program.

5. 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.

. Writing.
1. Title: Personal resume of yourself.
2. Time limit: 45 minutes.

3. Words limit: 120 ~200 words.
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Part B Supplementary Reading

Job Opportunities Related to CNC

There is quite a shortage of skilled people to utilize CNC machines. And the shortage is
growing. Everywhere 1 go I hear manufacturing people
claiming that they cannot find skilled people.
Unfortunately, it has also been my experience that pay
scales have not yet reflected this shortage. Even so, you
can make a good wage and develop a rewarding career
working with CNC machines.

Employment

Computer control programmers and operators held

about 158 000 jobs in 2006. About 89 percent were

computer—controlled machine tool operators, and about 11
percent were numerical tool and process control programmers. Manufacturing employs almost all of
these workers. Employment was concentrated in fabricated metal products manufacturing,
machinery manufacturing, plastics products manufacturing, and transportation equipment
manufacturing making mostly aerospace and automobile parts. Although computer control
programmers and operators work in all parts of the country, jobs are most plentiful in the areas
where manufacturing is concentrated.

Job Outlook

Despite the projected slow decline in employment of computer control programmers and
operators, job opportunities should be excellent, as employers are expected to continue to have
difficulty finding qualified workers.

Employment change

Employment of computer control programmers and operators is expected to by 4 percent
through 2016. While CNC machine tools will be increasingly used, advances in CNC machine
tools and manufacturing technology will further automate the production process, boosting CNC
operator productivity and limiting employment. The demand for computer control programmers also
will be negatively affected by the increasing use of software ( CAD/CAM) that automatically

translates part and product designs into CNC machine tool instructions.
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Job prospects

Computer control programmers and operators should have excellent job opportunities despite
the projected slow decline in employment. 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.
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Unit 2 The History of CNC and NC Development
Part A Text

The History of CNC and NC Development

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

. L4 » . . .
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 contact 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-hbased 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




Unit 2 The History of CNC and NC Development 9

supervision, it is called Computer 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,

a1, They were able

and because of that, the NC systems were known as tape-controlled machines
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 in different. Normally, new systems are faster, more

powerful , and more versatile (31,

Technical words and phases

numerical [nju( 1) “merikal ] adj. U7, HEGER =T
operation [opa’reifon ] n. iz PR, S
implementation [implimen“teifon ] n. Y47
profile [“proufail | n. T, DT, SR B R
mature [ma tjud ] adj. FCRART, BUIRG ve. fH R
calculate [“keelkjuleit ] v. IHEL E R, v
punch [pant[] n. EHL, AR ITALAL vt AL, 3T 4L
versatile [“vorsotail ] adj. WHI, J7 REM
milling cutter Bt JJ
machine tool MR
hard-wire ML %
magnetic tape T
machining center e
electric discharge machine ( EDM) ALK AEHLIR
recommendation for. . . KT HUEji=c]

Notes

(1) Parsons commissioned the Massachusetts Institute of Technology ( M. 1. T) to develop a

practical implementation of his concept.
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AR Z AT AR A BT 22 Be I A At v A8 P (O SEHIALAS o

(2) On the first numerically controlled ( NC) machines, numerically data was controlled by
tape and because of that, the NC systems were known as tape—controlled machines.

FER A NC HUAR b, FC Sl ol oy 52 01 S 2 ), DR] 0t Tt 5042 2 0 U Ay Tl s 4%
AL

(3) Normally, new systems are faster, more powerful, and more versatile.

R oR B RGN T B, DR BEK, Th e 5 o
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.
()
Il. Review the text and translate the following phrases into Chinese or English.
Lo
]
GINZS

numerical control

wn W N

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

113 . » . . .
cutter to produce a “thru-axis curve” in order to generate smooth profiles on work pieces.



