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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?
What computer-control programmers and operators do

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. 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 performed by a computer—cdntrol module'. CNC machines cut away material
from a solid block of metal, plastic, or glass - known as a workpiece - to form a finished panz.
Computer-control programmers and operators normally produce large quantities of one part,
although they may produce small batches 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 speciﬁcations3 ;

Before CNC programmers machine a part, they must carefully plan and prepare the operation4.
First, these workers review three-dimensional computer aided desigh (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’.

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®. 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

-1.



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 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.

Computer-control programmers and opefators 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.
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PHRASES

be known as , FRA

be referred to as MRA

small batches or one-of-a-kind items AR

account for (problems) fidwr Cia) )

prior to FERT, JESE

carry out (perform) AT, SERk

three-dimensional =41
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machine tool INZS
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computer aided manufacturing (CAM) TR B il
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floppy disk R

cutting tool PAE

cutting speed I8 B

finished part St A
NOTES

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 performed by a computer-control module. ##2(CNC)HUKRBEFEZEIK . ZHIHL
PR\ BEARFIE KIEHLR(EDM), R AN LT A 58 s T BE IR AE B v+ S A4 ISR 58 A o
X4 machining tools H#) machine 1EX3)i/H, EHLIMTHEE, BLAEHESFYENT
A, BTG TAERAL, BIEHEE “PIAK” 1275/ “machine tool ” FZ A

2. CNC machines cut away material from a solid block of metal, plastic, or glass - known as a
workpiece - to form a finished part. FHEHKNERK SR, BRI LA (A TH L
VIBRARL, TR RGR R 1

3. 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. fthA1i2 F & B PR 77 TH i AR R0 $us Rz U7 T B AT Bt
T, i RS BRIV T & - needed 2§17 24117, 1E/5 E5E 15, 151% operations:;

o4 e



that meet precise specifications ZE 15 M 7], £ products.

4. Before CNC programmers machine a part, they must carefully plan and prepare the
operation. 7EFEGIE RN TRAZ AT, AMATTLA AN T FREA 74740 f LRI A e %

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 %%, X&T ABEZHH =45
PUH B B (CAD)EIAR; TR, MMIHEIANSBEATHIMLE. THMESERE. &8
MILRRE; WG, MATLERES TR JIEFAR, H RN THUE b TH/E IR .

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. B 4254 ) @4
STHUARAN T B IE AR K IR, BRE T v A B AR B R P I IERYE, AHRE
T %

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. >4, CAD/CAM 45 VR A HBER H 25 &%,
CAD/CAM #AFRE B3R Bt 45 REFEHBHUR v BN HI2S Ae B2 0184, XAKIRE T
g

PartB Practice
1. Translate the following words into English.
1. K5 2. NI (n.)
3. T2HEEW) 4. UIANA
5. BAEE 6. T Nk
7. $84(n.) 8. FFE& Mm%
9. BHRESF 10. fi#uk jal
11. SR 12. HKAEITHL
13. K 14. HEK
15. SRFUIIHRS) 16. WH¥# (n.)
17. %E(n.) 18. SERLIIRE(V.)
19. H#EHE (B 20. B (B

II. Fill in the blanks with the following words, changing their forms if necessary.
| CAD, CAM, CNC, EDM, calculate, select, review, translate—l

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

2. is a televisionlike system that produces a picture on the CRT 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

.5.



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.
5. To eliminate the vibrations, the cutting speed would be , as a result, the amount
of time needed to finish the product would increase.
III. 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: '

(Dtransfers the commands from the server to the CNC
control module using a computer network link or floppy disk.

(@sets the controls

(®positions the metal stock on the CNC machine tool

(®monitors the machining process

®lets the computer make the cuts

A O—-@—-0—-06—-®
B. O—-@—-®—B—-06
C. O—-@-B@—-0—-06
Your answer:
- 4. Sounds in the CNC machine is probably caused by:
A. a dull cutting tool
B. high speeds



C. both 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. ) 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.

5.1 ) 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.
V. 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.

2. In order to program and operate a CNC machine, what knowledge do you think is
necessary?
VI. Translate the following passage into Chinese.

Job opportunities related to CNC

There is quite a shortage of skilled people to utilize( FJF )CNC machines. And the shortage is
growing. Everywhere I 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. Here are some of the job titles of people working with CNC machine tools.

Working for manufacturing companies:

CNC helpers; CNC tool setters; CNC operators; CNC setup people; CNC programmers; CAM
system programmers; CNC maintenance (#43*) personnel

Working for companies that sell CNC machines

CNC service (4Ef&R%%) technicians (FiJifi); CNC applications engineers; CNC instructors

Working for schools

CNC instructors



