PbE

0P B AN v i
English for Numerical
Control Tech



L

English for
Numerical Control
‘Cechnology

RELL LR

(BAERAKFEE) KMBHTE R

B8 AuEtR






HERE

EITHZEERINBEMREBERARNG B EFREEIFERERNISERER) T L EER BT
FiREM, Warfoa k. FRMARRESKFUAREINEUEE, REBSIMFLEHEDER, AH
RZBRIIBMZ—, EERRBBEERT W FEMBES T AL B ) T FE R BN H A\ R R AE
N

(PR KE) RRE (SREYAFTRERREEEATRGET) AAREN. KEERESH
BRHRREBENLRER, ABEEERE WP, FHEE" BEN. WER%E. 2@, BN, &
AWM, kLA, K. Bk, HHE.

EHEH 04T, BARTEMAT -E5T) RESSHEAREFE, RLAREER%E
B, BRMAFISEEXNRISEEL,

ABEAEARR, 8%, RARKRRARREOBEEARARMA, i —ktETLHEFLREK
o, Al SIS NRE, RBXEFLHEIN, FARBRARKEISES,

EHEMm&EE (CIP) Wi

BEFEREE /) (ABHERIEE) A REE%.
bR BEHEE B, 2006.1
ISBN 7—04—017395—6

8., I%.. II.BESHUK—RE-—R"EE
K. HAREK-HH IV H3I

th R A B BECIPEERZFE (2005) 3 155113 5

HEEIT RENF R BHHLE 010—58581118
# 0 # JERWEEKESN KR4S %¥}&E 800—810—0598
AR BIARAS 100011 P Ht  http: / /www.hep.edu.cn
53 Hl 010—58581000 http: / /www.hep.com.cn

P 3T http: / /www.landraco.com
7 # HepHEPRITERAA http: / /www.landraco.com.cn
EN Bl EETEFNEFTRAAF HREE  hip: / /www.widedu.com
F K 850x1168 1/16 R 200651 A% 1K
Bl 3K 1425 B R 20064 1 %S 1 IRENR
F ¥ 360000 E O 24505C

ABMARI #. BERERERE, #EREEBEERIRRER.

R REGR
MBS 17395—00



TERZE W FEEARFAELIEL:  www. ertongbook. com



H B

ERBIEIE R B R EF BRI S F AT W REN BRAIFEERM . AR 5B A FFH
FR AL EA B R, FAPERVERN TR, hRmFERMEIRE TIEREATREE
AE L FE MR RE, BFRFAERBINL B EIENRES.

AR5 EM EMHER 104 RTh R, BRTafEiRSHE. BIUESTTAEXEFAE.

ARIEM FERB SRR (BEEFERBEEMRFRLER) S REREMER, tharfts
K. ERBAEB RS KEWAREDLWIE, REHINLSRIREEHE.

CHEHARHIEY B RFIBM I —Fh, AR (IS HE IERREE SR TRk (R )
HARBH,

(BIZBARIEY REMFEERUAATILATE , DR S22 AN DR RRA B, 4
ATV FIER AL SRS HIR TR, CERRISE AT ER T 3EE  FHBR N L A iFEEFA
&, DAMLRVEES R LR R RSSO B A T E S B30k, DASCRIRER . BIFmBR A A
A, ERAERBEIRMERBISIUR . 3R RIE SREI SR ABEFNEETD

FEAI 10485, SN2 HER. B4 RTEES M.

w-imsy A “FIkEi%” ( Technical and Practical Reading ), 5 5% 3¢ % A i 8% % bk HEHY
BE N o A B oy BLIE N B SRR, BRI W SCEE RERDAR 24 A B 5 L 5 T B BT d BHEYURFIIN T T 2%,
[ B A — e SE BB ILR BB A,

¥R h T RRZHIER” ( Glance at a Control Console ), B 2 k4 4= RE FHE B HLR K
BIETERATHREMRE . 44 BHURT Rk, (EHBEEREAREAR, REFAETH T ER L
BAROTRESEM, BABTE L LR PBRLAR A,

E5Esy A “BHIES” (Simulated Writing ), ‘BELFEFIFEsr . Section A G5z RIMFRIS T
Section B A%/ NEHRBFILIT. SEEFHERBITEEEE IR, EESREARTES. #
BSMBETSSE. YURIREP. BEERKRIESHFERHBEN A

EUEs A “RFR&IR” ( Communicative Speaking ), B 7ER: T AR T FIERI 1 K2 BREE
B

BHES R “TFRIRA” ( Broaden Your Horizon — Get to Know More of the World Famous
Companies), £ T EFERELL¥4E TRIER ELNBISVURA =T K, MBBINERGE. £
B RREA R BRIMEEE %, LT RILE,

B DKL MR, EHFE, WLk, SEfl, EAREMEHER, LHAES 8
ST “EHEST MESINgGRHE, BRERE T HLINENRE, kiR, RER—-MH2FSN, ik



gt 4R 0] BRERE B E, LREF B BT 5 R/ NV, “HPEi2#i (Common Failure Diagnostics)”
o “RiIKRHI B F (Have a Try)”, A[iE—#H1E,

AEMEERAREER TRZILRREIL KEAE LSS ERERERAFBIESR,

RENETUHEFEREREERE THE1 4870, KERELLRETRHERBANRE TH
5~88IL, EMAKHETHERIIMARE TH M, HHRENERMFFRA R SLEE XK
BTH#10 85T,

ARERELRPEE TEERTE. XHER. EREBER. BHFEEREE. BRASZ
BELTVBINOIKR D ZF, RN TIF LY REEEEA T X ERERFEN. AN,
EEEMRM T KRB ARF ABRFT R, EABREBIIFITTA. X IRk TR
K, RECHRERE.

BT APRER BB AE SR 256, MRS IRTRATEL EXTFRNRS
FHR. BTFHREKEAR, Bhfes B —Laaflid, BiF 5 KIEEMITFEE, FHITRRE
R

W E
20054 11 H



B E S H

HEHFHRHEKEMNERBEZEEEH BB EAIRSFITHEH HET YT
A N R AL R E AR ), AT o AR AR HE A R I R 2 514 AT BUORAE A R0 B
ML BRI ERMEFTE, A THEP TSR, RPZENEENE BERRERAR
R\EEA RER, RLERSTEME R BV FELRYBEMN AR T
FiTE . HEBRATWMAB ERBFATH, A E LM, AL EEMBEREDA
R

RBAREIMEBIE: (010) 58581897/58581896/58581879

& H: (010) 82086060

E - mail: dd@hep.com.cn

WEMN: AT ERXESSKRE 45

BEHEHBAITEERDAE

#R #% . 100011

W HERFTHEE: (010)58581118

BE R x #
RxigE A £ B W
mftwiE XN A
HEi&it TAK
RERY B A
HEENH # A



Contents

Unit 1 Introduction to Numerical Control 1
Partl  Technical and Practical Reading 1
Passage A: Fundamentals of Numerical Control 1

Passage B: Use of Microcomputers in NC Systems 5

Part1l Glance at a Control Console 6

Part lll  Simulated Writing Section A: Common Failure Diagnostics 8

Section B: Have a Try 9

Part IV Communicative Speaking: At the CNC Machine Tools Factory 11

PartV Broaden Your Horizon — Get to Know More of the World Famous Companies 14

Unit2  Introduction to Computerized Numerical Control 15
Part! Technical and Practical Reading 15

Passage A: Numerical Control (NC) and Computerized Numerical Control (CNC) 15

Passage B: Computerized Numerical Control 19

Partll Glance at a Control Console 20

Part lil Simulated Writing Section A: Common Failure Diagnostics 23

Section B: Have a Try 24

Part IV Communicative Speaking: About CNC Machine Tools 26

PartV Broaden Your Horizon — Get to Know More of the World Famous Companies 29

Unit 3  Features of Numerical Control Machining Tools 31
Part|  Technical and Practical Reading 31
Passage A: Operations of NC Machining Tools - 31

Passage B: Machining Centers 35

Partll  Glance at a Control Console 36

Part Il Simulated Writing Section A: Common Failure Diagnostics 38

Section B: Have a Try 39

Part IV Communicative Speaking: Technical Consultations on CNC Machine Tools 41
PartV Broaden Your Horizon — Get to Know More of the World Famous Companies 44

Unit 4 Numerical Control Part Programming 45
Parti  Technical and Practical Reading 45
Passage A: Introduction to Numerical Control Part Programming 45

Passage B: Other Programming Systems 49



Partll Glance at a Control Console 50

Part lll  Simulated Writing Section A: Common Failure Diagnostics 52
Section B: Have a Try 53
Part IV Communicative Speaking: Information Exchange on CNC Machine Tools 55

Part V. Broaden Your Horizon — Get to Know More of the World Famous Companies 58

Unit5 Operating Requlations 61
Parti  Technical and Practical Reading 61
Passage A: Regulations and Cautions Related to CNC Machine Tools 61

Passage B: Rules and Cautions Related to Programming 65

Partll  Glance at a Control Console 67

Part lll  Simulated Writing Section A: Common Failure Diagnostics 69

Section B: Have a Try 70

Part IV Communicative Speaking: How to Operate CNC Machine Tools 72

PartV  Broaden Your Horizon — Get to Know More of the World Famous Companies 75

Unit 6 Failure Diagnostics and Repair 77
Partl| Technical and Practical Reading 77
Passage A: Today’'s CNC Diagnostics and Repair (1) 77

Passage B: Today's CNC Diagnostics and Repair (2) 81

Part Il  Glance at a Control Console 82

Part lll  Simulated Writing Section A: Common Failure Diagnostics 84

Section B: Have a Try 85

Part IV Communicative Speaking: CNC Machine Tools Repair 87

PartV  Broaden Your Horizon — Get to Know More of the World Famous Companies. 90

Unit? CNC Machine Tools Maintenance 93
Part| Technical and Practical Reading : 93
Passage A: New Era of CNC Maintenance Is PC-Based 93

Passage B: Open-loop and Closed-loop Control 97

Part Il  Glance at a Control Console 98

Part Il Simulated Writing Section A: Common Failure Diagnostics 101

Section B: Have a Try 102

Part IV Communicative Speaking: Maintenance of CNC Machine Tools 104

PartV Broaden Your Horizon — Get to Know More of the World Famous Companies 107

Unit 8 Field Personnel Training 109
Part!  Technical and Practical Reading 109




iiii
Passage A: Training to Operate CNC Machine Tools 109

Passage B: CNC Maintenance Training 113

Partil  Glance at a Control Console 114
Part Ill  Simulated Writing Section A: Common Failure Diagnostics 116
Section B: Have a Try 117

Part IV Communicative Speaking: Field Personnel Training 119

PartV  Broaden Your Horizon — Get to Know More of the World Famous Companies 122

Unit 9  Industrial Robots 123
Part| Technical and Practical Reading 123
Passage A: Basic Concepts in Robotics 123

Passage B: Analog and Digital Transducers 126

Partll Glance at a Control Console 128

Part lll  Simulated Writing Section A: Common Failure Diagnostics 129

Section B: Have a Try 130

Part IV Communicative Speaking: Talking About Industrial Robots 132

PartV  Broaden Your Horizon — Get to Know More of the World Famous Companies 135

Unit 10 CAD/CAM System 137
Part!  Technical and Practical Reading 137
Passage A: The CAD/CAM Concept 137

Passage B: Industrial PCs _ 140

Part Il Glance at a Control Console’ 143

Part lll  Simulated Writing Section A: Common Failure Diagnostics 144

Section B: Have a Try 145

Part IV Communicative Speaking: Talking About CAD and CAM 147

PartV Broaden Your Horizon — Get to Know More of the World Famous Companies 150

glossary 153

List of Abbreviations 161
SEERINMEX 163




| Introduction to Nu-
"7 merical Control

Technical and Practical Reading

Il Passage A

Fundamentals of Numerical Control

Controlling a machine tool by means
of a prepared program is known as nu-
merical control, or NC. NC equipment
has been defined by the Electronic In-
dustries Association (EIA) as “A system
in which actions are controlled by the
direct insertion of numerical data at some
point. The system must automatically
interpret at least some portion of this
data.”

In a typical NC system the numeri-
cal data which is required for producing
a part is maintained on a punched tape
and is called the part program. The part
program is arranged in the form of blocks
of information, where each block con-
tains the numerical data required to produce one segment of the work-piece.' The punched tape is
moved forward by one block each time the cutting of a segment is completed. The block contains, in
coded form, all the information needed for processing a segment of the work-piece.

Compared with a conventional machine tool, the NC system replaces the manual actions of the
operator. In conventional machining a part is produced by moving a cutting tool along a work-piece by
means of hand-wheels, which are guided by an operator.

Advantages of NC System
Before, during and especially after World War I, the U.S. Air Force increasingly felt the need to
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manufacture complicated and accurate aircraft parts, which were difficult to produce using conven-
tional machine tools. The first steps in the development of a suitable machine tool were undertaken
at the Parsons Company in Traverse City, Michigan, and it was completed by the Massachusetts
Institute of Technology (MIT) Servomechanism Laboratory. By 1952 these research efforts had
produced a NC milling machine, with these controlled axes,? which is believed to be the first successful
NC machine. Thus, we see that the primary motivations for the development of NC systems for
machine tools were the demand for high accuracy in manufacturing of complicated parts, combined
with the desire to shorten production time.?

The accuracy is most important. Producing a part that has to be cut with an accuracy of 0.01 mm
or better may take a considerable amount of time using conventional methods. The operator has to
stop the cutting process frequently and measure the part dimensions in order to ensure that the
material is not over-cut.

It has been proved that the time wasted on measurements is frequently 70 to 80 percent of the
total working time. NC machines save that time, while maintaining or even improving the required
tolerances.

New Words

fundamental /,fanda'mental/ n. JRBER, EAh

a. AR, EEY
numerical /nju:'merikl/ a. B, W
insertion /in's3:fan/ n. A, A, BA
automatically /,0:to'matikall/ ad. Hzhih, Pl
interpret /in't3:prit/ v. ¥, viBH
portion /'pa:fan/ n. s
maintain /mein'tern/ v. He41, fRIF
punch /pant/ v. i, ME
block /blok/ n. B, #a
segment /'segmant/ n. e, b, B, B
code /koaud/ n. MW, e, RS

V. b5



work-piece /'wakpi:s/ n.

manufacture / manju'fekt [o(r)/ v.

undertake /,anda'te1k/ v.
axes /'&ksi:z/ n.

motivation /,;mautr1'veifaon/ n.
accuracy /'&kjurast/ n.
considerable /kon'sidarabl/ a.
frequently /'friztkwontli/ ad.
dimension /di'menfon,dai-/ n.
over-cut /'auvokat/ n.
measurement /'me3amant/ n.
total /'toutl/ a.

tolerance /'tolarans/ n.

Unit 1 Introduction to Numerical Control 3

T, F4

i, A, ML

A, BF, N, #17
B, Pl

3, Wk, 3N
MW, WEE K
EREZER, ERKN, TN
W, B

Rb, RE, 4E(%)
EEDIEI, DI

B, WE, W

Bith, seen

nE, AR

Phrases and Expressions

EXERCISE 1

Decide whether the following statements are True or False according to the passage.
1. Numerical control is designed to control the operation of a machine tool by a series of coded

instructions called a program.

2. A part program is stored in the form of blocks of information, and each block has the numerical data
needed to manufacture a segment of the work-piece.
3. Like a conventional machine tool, the NC system can’t replace the manual actions of the operator

either.

4. The introduction of a numerical control system into a machine tool was the demand for high

accuracy in producing of complicated parts.

5. Numerically controlled machine tools do not save much time, but they can maintain or even

improve the required tolerances.
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EXERCISE 2

Translate the following phrases into Chinese or English.

1. NC

2 FILKAF
3. the numerical data

4. FLHE
5. the part program

6 IN=Y S
7. a conventional machine tool

8. HHLI7 5
9. the required tolerances

10. SLH N T i)

Fill in the blanks with the suitable words or phrases given below, changing the form where
necessary.

punched tape, accuracy, machine tools, manual operation,
NC system, part program, operator, milling machine

1. Therefore, are considered to be the typical form of programmable automation.

2. Part programmers must be familiar with the functions of numerically controlled and
machining processes.

3. They write the manually or by using a computer-assisted language, such as APT.

4. Joseph Jacquard developed a method to control textile looms by using a

5. Intelligence, clear thinking and good judgment are essential qualifications of a good NC machine

6. ltis obvious that in machining the NC machine saves a considerable amount of time and improves
the accuracy of

7. Inthe the X and Y axes are horizontal.

8. Moreover, since in NC the is repeatable, inspection time is also reduced.
EXERCISE 4

Translate the Chinese parts given in the brackets into English.

1. My secretary tells me that (IR THR—TATEEFmBER).

2. What | can do is that (RATUAKRBENAA - TRERANMOBENEZEEIL).
3. Do you think that (Bl ZH— ML TR SIS R IR )?

4. First, we need to know (FEZ T P ERBEEILRE ).
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5. |f we know the loads that this machine will carry, we

R EBRE).

Il Passage B

Use of Microcomputers in NC Systems

The use of microcomputers in NC systems is well established. Briefly,
the variable to be controlled (temperature, position, etc.) is monitored and
the output from the sensor monitoring this variable subtracted from a
reference signal. The different signal resulting from the comparator is a
measure of error, called the actuating signal, which is used as an input to
the process.

A microcomputer can be used as the controller, which is referred to as
direct digital control (DDC)." The motor speed is the variable to be con-
trolled. The tachometer acts as a speed transducer, generating a voltage
proportional to speed. The comparator is an electronic device. If the speed
is low for any reason, the actuating signal is positive, causing the amplifier
to feed more current to the motor which increases the torque and therefore
the speed. If the speed is too high the actuating signal is negative and the
motor reduces torque and slows down. Clearly a stable operating speed will
be reached when the tacho-voltage is roughly equal to the reference
voltage.

The advantages to be gained from the use of microcomputers are (1)
regulation against unwanted disturbances; (2) indirect control of what may
be a high power by the low power reference signal; (3) a reduction in the
undesirable effects of nonlinearities.

The output from the transducer is sampled at regular intervals of time
close enough together so that the output cannot change appreciably
between samples. This information is converted to the binary form by an
ADC? and stored by the computer. And the reading entered into the
computer is used by a program which subtracts it from a reference number
to create a digital equivalent. This number is the output from the computer
to a DAC? which produces a propdrtional voltage which stays constant until
reset.
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Abbreviations are very useful in practical work. Do you know the following English abbrevia-
tions you often come across in handling Numerical Control machine tools? Read them and then
translate them into corresponding Chinese terms.

i 1.NC Numerical Control
2.BLU Basic Length-unit
3. ATC Automatic Tool Changer
4. ADC Analog Digital Converter
5. DAC Digital Analog Converter
6. DDC Direct Digital Control
7. RAM Random Access Memory
8. CPU Central Processing Unit
- Q2 of

,

Sample

Glance at a Control Console

The following is the External Machine Control Panel (CRT/MDI Panel). Read it and translate the
English terms into Chinese.
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