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3D Printing

Abstract: The industrial revolution of the late 18th century made possible the mass
production of goods, thereby creating economies of scale which changed the economy and society in
ways that nobody could have imagined at the time.” Now a new manufacturing technology has
emerged which does the opposite. Three-dimensional printing makes it as cheap to create a single
item as it is to produce thousands of items and thus undermines economies of scale.>' It may have
as profound an impact on the world as the coming of the factory did.
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The term “3D printing” was coined at MIT in 1995 when graduate students
Jim Bredt and Tim Anderson medified an inkjet printer to extrude a binding

solution onto a bed of powder, rather than ink onto paper (Figure 1-1). The

ensuing patent led to the creation of modern 3D printing companies Z Corporation

(founded by Bredt and Anderson) and ExOne. B
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Figure 1-1 The principle model of 3D printer
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It works like this. First you call up a blueprint (digital model) on your computer
screen and tinker with its shape and color where necessary. Then you press print. A
machine nearby whirrs into life and builds up the object gradually either by depositing
material from a nozzle, or by selectively solidifying a thin layer of plastic or metal dust
using tiny drops of glue or a tightly focused beam. ' Products are thus built up by
progressively adding material, one layer at a time, hence the technology’s other name,
additive manufacturing. Eventually the object in question—a spare part for your car, a
lampshade, a violin—pops out(Figure 1-2). The beauty of the technology is that it does
not need to happen in a factory. Small items can be made by a machine like a desktop
printer, in the corner of an office, a shop or even a house; big items like bicycle frames,

panels for cars, aircraft parts need a larger machine, and a bit more space.

Figure 1-2  The components through 3D printing

The additive approach to manufacturing has several big advantages over the
conventional one. It cuts costs by getting rid of production lines. It reduces waste
enormously, requiring as little as one-tenth of the amount of material. It allows the
creation of parts in shapes that conventional techniques cannot achieve, resulting in new,
much more efficient designs in aircraft wings or heat exchangers, for example. It enables
the production of a single item quickly and cheaply—and then another one after the design
has been refined.

At the moment the process is possible only with certain materials (plastics, resins and
metals) and with a precision of around a tenth of a millimeter. As with computing in the
late 1970s, it is currently the preserve of hobbyists and workers in a few academic and
industrial niches. But like computing before it, 3D printing is spreading fast as the
technology improves and costs fall. A basic 3D printer, also known as a fabricator or
“fabber”, now costs less than a laser printer did in 1985. M

The technology will have implications not just for the distribution of capital and jobs,

but also for intellectual-property (IP) rules. When objects can be described in a digital file,
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they become much easier to copy and distribute. Just ask the music industry. When the
blueprints for a new toy, or a designer shoe, escape onto the Internet, the chances that the
owner of the IP will lose out are greater.

Just as nobody could have predicted the impact of the steam engine in 1750, or the
printing press in 1450, or the transistor in 1950, it is impossible to foresee the long-term
impact of 3D printing. But the technology is coming, and it is likely to disrupt every field it
touches. Companies, regulators and entrepreneurs should start thinking about it now. One
thing, at least, seems clear; although 3D printing will create winners and losers in the

short term, in the long run it will expand the realm of industry.
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1. The industrial revolution of the late 18th century made possible the mass production
of goods, thereby creating economies of scale which changed the economy and society in
ways that nobody could have imagined at the time.
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2. Three-dimensional printing makes it as cheap to create single items as it is to

produce thousands and thus undermines economies of scale.
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3. A machine nearby whirrs into life and builds up the object gradually, either by
depositing material from a nozzle, or by selectively solidifying a thin layer of plastic or
metal dust using tiny drops of glue or a tightly focused beam.

AJrh whirrs into life B4 & BRI A EA TARRE”.

4. A basic 3D printer, also known as a fabricator or “fabber”, now costs less than a
laser printer did in 1985.

fabber J&— >4 2 {9 I PR 38 7 B AL Y 44 5 A AT ACHR AT LSS s R i www,
fabathome. com T #k il /£ Pt ik B AL fabber B KL,

1. Mark the following statements with T (true) or F (false) according to the text.

(1) The industrial revolution of the late 18th century made the mass production of
goods impossible. ( )

(2)The process of 3D printing is possible only with plastics. ( )

(3)We have predicted the impact of 3D printing. ( )

2. Choose the best answer according to the text.

(DIt works like this. First you call up a blueprint, a ( ) model on your computer
screen and tinker with its shape and color where necessary.

A. code B. digital C. coded

(2) The ensuing patent ( ) to the creation of modern 3D printing companies Z

Corporation (founded by Bredt and Anderson) and ExOne.

A. led B. used C. made

(3)Products are thus built up by progressively adding materials, one layer at a time:
hence the technology’s other name, ( ) manufacturing.

A. additives B. cumulative C. additive

(4> The term “3D printing” was coined at ( ) in 1995.

A.MIT B. Harvard C. Yale

(5) At the moment the process is possible only with certain materials (plastics, resins
and metals) and with a precision of around a ( ) of a millimeter.

A. 10th B. ten C. 100th

3. Translate the following phrases into Chinese.
(1)additive manufacturing
(2)intellectual-property (IP)

(3)long-term impact
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Advanced Manufacturing Technology

Progress in human society has been accomplished by the creation of new

technologies. The last few years have witnessed unparalleled changes throughout the

world. ' Rapid changes in the markets demand drastically shortened product life cycles
and high-quality products at competitive prices. Customers now prefer a large variety of r: "

ZEAR
products. This phenomenon has inspired manufacturing firms to look for progressive —
computerized automation in various processes. Thus mass production is being replaced by low-
volume, high-variety production. Manufacturing firms have recognized the importance of
flexibility in the manufacturing system to meet the challenges posed by the pluralistic market, The
concept of flexibility in manufacturing systems has attained significant importance in meeting the
challenges for a variety of products of shorter lead-times, together with higher productivity and
quality. The flexibility is the underlying concept behind the transition from traditional methods of
production to the more automated and integrated methods (Figure 1-3). They stress that firms

implementing automation projects should prioritize their needs for different flexibilities for long-

range strategic perspectives,

Figure 1-3  AMT in production

Numerous definitions of AMT exist. For example, Baldwin (1995) defines AMT as a
group of integrated hardware-based and software-based technologies, which if properly
implemented, monitored, and evaluated, will lead to improving the efficiency and effectiveness of
the firm in manufacturing a product or providing a servicee. AMT, defined broadly, is a
total socio-technical system where the adopted methodology defines the incorporated level of
technology. AMT employs a family of computer aided manufacturing (CAM), flexible

manufacturing systems (FMS) (Figure 1-4), manufacturing resource planning (MRP),
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automated material handling systems, robotics, computer numerically controlled (CNC)
machines, computer-integrated manufacturing (CIM) systems, optimized production
technology (OPT), and just-in-time (JIT). ™ Although AMT places great emphasis on the
use of technological innovation, management’s role is significant since AMT systems

require continual review and readjustment.

Figure 1-4  Flexible manufacturing systems

The properties(which were) inherent in advanced manufacturing technology (AMT)
create new opportunities for firms, and in particular small firms in the local context. ") The
capability of this technology to modify production specifications quickly and accurately
means that firms can customize their products and attain economics of scope based on low
volume and low cost production. While traditionally technology has been perceived merely
as a tool in implementing business strategy, AMT has the potential to directly affect the
firm’s strategy choices. To date, AMT literature suggests that adoption of AMT offers

firms the potential to pursue new innovative strategies.
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1. Progress in human society has been accomplished by the creation of new
technologies. The last few years have witnessed unparalleled changes throughout the
world.

) the last few years B~ “HiE B JLAE”, AT LI the past few years Rt =L
AE, AR S EOR AR E 21k NSt S U T R R IR AR R A T AT A
H i A2 4k

2. AMT employs a family of computer aided manufacturing (CAM), flexible
manufacturing systems (FMS) (Figure 1-4), manufacturing resource planning (MRP),
automated material handling systems, robotics, computer numerically controlled (CNC)
machines, computer-integrated manufacturing (CIM) systems, optimized production
technology (OPT), and just-in-time (JIT).

Optimized Production Technology (OPT) & A “ e fEA = FAR” & — e A =45 HL Y
oA LS FI2E S El Goldratt Fi+F 20 4l 70 R0 1 B R T L A =
N T AR EE R 7 v

Just In Time fFR JIT, 54w £ 05 207, S 2R 7 07 SRR A TE A A= 7 J5 X
(stockless production) s ZJFEFE (zero inventories) s — i (one-piece flow) 5% # #824 11i 17 4=
727 2 (supermarket production),

3. The properties(which was)inherent in advanced manufacturing technology (AMT)
create new opportunities for firms, and in particular small firms in the local context.

AR < SE 7 ) i B AR B PN AR 2 Al R i) SR JR 9 DX /I A M A2 3 T Y
Mlzx.
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1. Mark the following statements with T (true) or F (false) according to the text.

(1)Customers prefer a large variety of products nowadays. ( )

(2)Most manufacturing firms have not recognized the importance of flexibility in the
manufacturing system. ( )

(3) There is only one definition of AMT. ( )

2. Translate the following passage into Chinese.

Owing to the intense global competition in manufacturing, manufacturers need to
increase their level of competitiveness in the global market. Some manufacturing companies,
therefore, are forced to undergo a period of transformation in order to compete more
effectively. Under these circumstances, AMT is considered as a means of improving

competitiveness,

BEER Han Meimei: It was very kind of you to give me a tour of the place. It gave
me a good idea of your product range.
Li Lei: It’s a pleasure to show our factory to our customers. What’s your general
impression, may I ask?
Han Meimei: Very impressive, indeed, especially the speed of your new 3D printer.
Li Lei: That's our latest development. We put it on the market just two months ago.
Han Meimei: The machine gives you an edge over your competitors, 1 guess.
Li Lei: Certainly. No one can match us as far as speed is concerned.
Han Meimei: Could you give me some brochures for that machine?
Li Lei: Right. Here is our sales catalog and literature.

Han Meimei: Thank you. I think we may work together in the future.
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Rocks found on the surface of the earth are divided into three classes: igneous,
sedimentary, and metamorphic. Molten material becomes igneous rock when it cools.
Sedimentary rocks are formed from materials deposited by glaciers, plants, animals,
streams,or winds. Metamorphic rocks are rocks that once were igneous or sedimentary but
have changed as a result of pressure,heat,or the deposit of material from solution.

Topic nouns: rocks;igneous;sedimentary; metamorphic
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Movies are actually separate still pictures shown so fast that the human eye cannot
detect the break between them. When successive images are presented rapidly enough, we
fuse them into single moving image.

(a)Movies are extremely popular.

(b)Modern movies make much use of slow motion.

(c)Motion pictures are separate pictures shown so fast that we see no break between
them.

(d) Motion pictures require an expensive camera, capable of making very rapid
multiple exposures.
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RIR A 7St E T2 C AR,
(Dit ARG  H8ACTCAE A AR VY I S RME & o mT 8 AR H B i 44 3]
The book is about science. It is not about mathematics. (It=book)
Science is my main interest. It is also my best subject. (It=science)
Science is my main interest. I know a lot about it. (It=science)
(2)it JHAE B B GRS 23 S 5 R A A iR PR i
It is hot in the tropics.
It rains from May to October.
It was snowing last week when we got there.
(it AVEIER F21 R T R B AR
It is known that plaque builds up on artery walls.
It has been shown that laser surgery is painless.

It has been discovered that amaranth is nutritious.

5 IBBNENEXRA

VR 1 P LB AR sl R U M D A S8 I i B A P R B &
Y. .

Unlike laser surgery, which can be performed in a doctor’s office, traditional surgery
must be performed in a hospital because of the danger of complications.

7 B A RN LU 1) 1) AR i) 20 AT USRS Bhise & B oA A i ) . BRI RoR

Al FINS HE RS TR B 5 50 P ARt AN DAY ) B A B . il

Most strong earthquakes in lonely outposts are not dangerous. On the other hand,
even a fairly minor one in a city can cause great damage.

B R A15E lonely outpost, -t AT LIARYE on the other hand R4 B B &F L. MXTHE
Tl LA 1 lonely outpost #5E 5 city JEH A it LB BOZE T AT . 78 B i3
T AR e A SRR 1) P X S R [ A FUGT LU Y TR X SO B BR A SE Ss TEIR A W WL R
it iR while, however, unlikely, but,although,in contrast £ on the other hand %,

U SE i T R A
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Fundamentals of Numerical Control

Abstract: 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. This text describes the basic definition of numerical control and how does it
works, and elaborates on the composition and function of the numerical control systems in machine

control unit.

Key Words: numerical control; control systems; control unit

Controlling a machine tool by means of a prepared program is known as
Numerical Control or NC (Figure 2-1). NC equipment has been defined the
Electronic Industries 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 numerical data which is required for producing a

part is called the part program. The part program is arranged in the form of blocks of

information, where each block contains the numerical data required to produce

one segment of the work-piece. The block contains, in coded form, all the
information needed for processing a segment of the work-piece: the segment
length, its cutting speed, feed, etc. Dimensional information (length, width, and radii of

circles) and the contour form (linear, circular, or other) are taken from an engineering
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drawing. Dimensions are given separately for each axis of motion (x, y, etc). Cutting
speed, feed-rate, and auxiliary function (coolant on and off, spindle direction, clamp, gear

changes, etc) are programmed according to surface finish and tolerance requirements,

Figure 2-1  Numerical Control technology

Preparing the part program for a NC machine tool requires a part programmer. The part
programmer must possess knowledge and experience in mechanical engineering, Part programmers
must be familiar with the function of NC machine tools and machining process and have to decide
on the optimal sequence of operations, >

In NC machine tools, each axis of motion is equipped with a separate driving device which
can replace the hand-wheel of the conventional machine, ™/ The driving device may be a DC motor,
a hydraulic actuator, or a stepping motor. The type selected is determined mainly by the power
requirements of the machine,

The NC machine tool system contains the machine control unit (MCU) and the machine tool
itself. The MCU has to read and decode the part program, to provide the decoded instructions to
the control loops of the machine axes of motion, and to control the machine tool operation.

The MCU consists of two main units: the data processing unit (DPU) and the control
loops unit (CLU). The function of the DPU is to decode the information received,
process it and provide data to the CLLU. Such data contains the new required position of
each axis, its direction of motion and velocity, and auxiliary control signals to relays. On
the other hand, the CLU provides a signal announcing that the previous segment is
completed and that the DPU can read a new block of the part program. The CLU
operates the drives attached of the machine lead-screws and receives feedback signals on
the actual position and velocity of each one of the axes. Each lead-screw is equipped with
a separate driving device and a separate feedback device, but the latter exists only in a

closed-loop system"*".
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contained in the CNC computer.

Pl B8 5

In CNC systems, the DPU functions are always performed by the control program

implemented in the most sophisticated CNC systems.

The major part of the CLU, however, is always

interpret [, taiprit | . fBE , UL AH
coolant [ku:lent | 7. BHIW

decode [iditkoud ] . NG, A
sophisticated [ sofistikertid] adj. 2R
auxiliary function B
surface finish 2R TR FHLRE BE

DC motor H AL
stepping motor At AL
machine control unit (MCU) PLARIE ] H.T
data processing unit (DPU) Be Ak R 5T
control loops unit (CLU) BEIHHIE
computer numerical control (CNC) IR E =T
numerical control (NC) B4l
Electronic Industries Association (ETA) CEED B T4

1. NC equipment has been defined... 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”.

A system =& as (IS, A system Jg2/H which 51 S0 EE MNA], B system, ZA]
Aﬁ%@Af&%ﬁEXﬁ“ﬁﬁf%%ﬁﬁﬁﬁAW%%fﬁhﬁm%ﬁb R R

B B

2. Part programmers must be familiar with the function of NC machine tools and
machining process and have to decide on the optimal sequence of operations.

the optimal sequence of operations & R “ T AL RN T T, AA) Al 38 4 dmfe A
B GERAENUR DR KO T2t e HEn i T

3. In NC machine tools, each axis of motion is equipped with a separate driving device

which can replace the hand-wheel of the conventional machine.
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which 51 1 AEM device, ARIAT Ny FEEAEHLIAR H B4 1) 1) 1 Bl 0 2L
A EAh Y B 22k A E ALK i T AR ke 3R Sl

4. Each lead-screw is equipped with a separate driving device and a separate feedback
device, but the latter exists only in a closed-loop system.

ABIRIPER B L LA — A B Y B 552 R S 52 s AN B e i L S A A
WRG .

1. Mark the following statements with T (true) or F (false) according to the text.

(D1In a typical NC system the numerical data which is required for producing a part is
maintained on a punched tape and is called the automatic program. ( )

(2) The DPU consists of two main units: the data processing unit (MCU) and the
control loops unit (CLU). ( )

(3)In CNC systems, the DPU functions are always performed by the control program
contained in the CNC computer. ( )

2. Choose the best choice according to the text.

(DIn ( ) machine tools, each axis of motion is equipped with a separate driving
device which replaces the hand-wheel of the conventional machine.

A.DC B. NC C.CLU

(2) The NC machine tool system contains the machine control unit ( ) and the
machine tool itself.

A. CLU B. DPU C. MCU

(3)The CLU operates the drives attached of the machine ( ) and receives feedback
signals on the actual position and velocity of each one of the axes.

A. lead-screws B. screws C. D. C. motor

(4)The NC machine tool system contains the machine control unit (MCU) and the
( ) itself.

A. machine B. machine tool C.NC
3. Translate the following phrases into Chinese or English.
(DHiBhRE

(2) FZ HPRUBE

(3PP AL

(4)machine control unit

(5)data processing unit

21



Hl BB % iF

(6)Electronic Industries Association

CNC Machine Tools

NC is being used in all types of machine tools, from the simplest to the most
complex, NC machine tools were developed on the basis of general-purpose

machine tools. Various types of NC machine tools originated from the same types

of general-purpose machine tools. Since NC machine tools have been developed

FHA

Ex 2 for over forty years, they have many specifications and types, and their
:‘:
structures and functions have their own features. In order to understand NC machine

tools, we introduce several main CNC machine tools simply.

1.NC Turning Machine

The Figure 2-2 shows the appearance of a NC turning machine. It is one of most
productive machine tools. The body of NC turning machine includes a spindle, an apron
and a tool post. NC system consists of CRT display, control panel and heavy-current
control system.

NC turning machine has the function

of simultaneous two-axis movement.

Z-axis is parallel to the spindle and X-axis
ERE
is perpendicular to the spindle in the = i

horizontal plane. The Z-axis controls the
CJK6150B-1
carriage travel toward or away from the
headstock. The X-axis controls the cross
motion of the cutting tool. And with the

addition of C-axis in the newest turning

Figure 2-2 NC turning machine

and milling machining center, the machine
is used for work-pieces indexing and milling by fixing milling cutters in the carriage.

2.NC Milling Machine

The NC milling machine (Figure 2-3) has always been one of the most versatile
machines used in industry. Operations such as milling, contouring, gear cutting, drilling,
boring, and reaming are only a few of the many operations. NC milling machine is suitable
for processing 3D complex curved surface, finding wide application in automobile,

aerospace, die equipment. In the world the first NC machine tool came from NC milling
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machine. But with the development of times, NC milling machine tends to machining
center. At present,because of low price, convenient and flexible operation, short time for
working preparation, NC milling machine is still widely in use, classified as NC vertical

milling machine, horizontal milling machine and NC copying milling machine.

N

)

Figure 2-3 NC milling machine

3. Machining Center

Machining center is a product which is formed when NC machine tools are developed
to a certain stage (Figure 2-4). So far, machining center isn’t clearly defined. NC boring
and milling machines equipped with automatic tool changers are generally considered as

(1],

machining centers Actually, machining center is summed up in the phrase “with

” Machining center can

automatic tool changer, capable of more processes machining.
perform milling, boring, drilling, reaming and tapping, which eliminates the need for a
number of individual machine tools. Thus, it reduces capital and labor requirements.
Machining centers can be divided into
the vertical machining center and the horizontal
machining center. The spindle of vertical
machining center is perpendicular and the
spindle of horizontal machining center is
horizontal. Vertical machining centers continue

to be widely accepted and used, primarily for

flat parts and where three-axis machining is

required on a single part face such as mold and

Figure 2-4 Machining center

die work. Horizontal machining centers are also
widely accepted and used, particularly with large, boxy, heavy parts because they lend

themselves to easy and accessible pallet shuttle transfer when used in a cell or FMS
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application.
A work-piece can be put on a rotating table or exchanging pallet by using a fixture.
Polyhedrons can be produced by the table rotating, and the exchanging of the pallet can

change the machining work-pieces for improving the machining efficiency.
4.NC Drilling Machine

The Figure 2-5 shows an NC drilling machine. It can be divided into vertical NC

drilling machine and horizontal NC drilling machine. NC drilling machine can perform

drilling and tapping, also simple milling. Its tool magazine can store various tools.

Ev. rtop

Figure 2-5 NC drilling machine

5.NC Grinding Machine

NC grinding machines are used to machine high hardness and precision machining
surfaces. They are classified as NC surface grinders, NC internal grinders and NC profile
grinders. ' With the development of automatic grinding wheel compensation, correction
and grinding fixed cycle technology, the function of NC grinding machine (Figure 2-6) is

stronger and stronger.

Valical
* VIG-2015E

Figure 2-6 NC grinding machine
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6. NC Electrical Discharge Forming Machine

Every machinist knows that on standard machine tools electrical energy is converted
into motion by an electric motor. Nowadays, it has been discovered that electrical energy
can be directly employed in metal removal. The NC electrical discharge forming machine
(Figure 2-7) is a special machining method, utilizing two different polarities of electrode to
generate discharge in the insulator for removing material and finishing machining. It has

the special advantage in machining complex die and difficult-to-machine materials.

Figure 2-7  NC electrical discharge forming machine

7.NC Wire-cut Machine Tool

The working principle of NC wire-cut machine tools (Figure 2-8) is the same as the
principle of electrical discharge forming machine tools. Its electrode is electrode wire and it

generally uses deionized water as the processing liquid.

Figure 2-8 NC wire-cut machine tool
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carriage [kaeridz] n.
aerospace [earouispers | n.
spindle ['spindl] 7.

apron ['erpron | 7.
contour [ ken'tue | n.
reaming [riimm | 7.
turning [tainm ] 7.
milling ['milmy] 7.

drilling [drilm] 7.

boring ['boirm] 7.
tapping [taepmy] 7.

pallet [peelrt | 7.

turning machine

vertical milling machine
horizontal milling machine
machining center
electrical discharge forming machine
grinding machine

tool magazine

wire-cut machine tool
capital equipment

cross motion

gear cutting

curved surface
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1. NC boring and milling machines equipped with automatic tool changers are generally

considered as machining centers.

be equipped with B R “Hl A «+-- ”, equipped with automatic tool changers J&i 243
TR E MG B E LR B NC boring and milling machines, Z<a) R[5 . — ek A B shik

PAESSCRiUE e eti-t iz R o)) | LY
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2. They are classified as NC surface grinders, NC internal grinders and NC profile

grinders.
be classified as & P53 Hgeeeee- Y AR B A R B TS R B P R

JEE R IR S8 BB IR

3. Its electrode is electrode wire and it generally uses deionized water as the processing
liquid.

deionized water F“ LB TIK”, ARBAEFN R ROR R ZZ I Tl —BCR L5
TK.

1. Mark the following statements with T (true) or F (false) according to the text.

(1D In NC turning machine, X-axis is to the spindle and Z-axis is perpendicular to the
spindle in the horizontal plane. ( )

(2)The NC milling machine has always been one of the most versatile machines used
in industry. ( )

(3) The spindle of vertical machining center is horizontal and the spindle of horizontal
machining center is perpendicular. ( )

(4)Electrical discharge forming machine has the special advantage in machining simple
die and difficult-to-machine materials. ( )

(5)NC milling machines are used for machining 3D complex curved surface. ( )

(6) The working principle of NC wire-cut machine tools is not the same as the principle
of electrical discharge forming machine tools. ( )

2. Choose the best answer according to the text.

(1)NC turning machine has the function of simultaneous ( )-axis movement.

A. two B. four C. five

(2)Only about 20 percent of the time was spent ( ) materials.

A. remove B. removing C. to move

(3)NC milling machines have always been one of the most versatile ( ) used in
industry.

A. machining B. machines C. machine

(4) On standard machine tools electrical energy ( ) into motion by an electric
motor.

A. convert B. is converted C. converts

(5)In the following aspects, all are correct except ( ).
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A. NC turning, Z-axis is perpendicular to the spindle.

B. Horizontal machining centers are used for machining large, boxy, heavy parts.

C. NC electrical discharge forming machines have the special advantage in machining

complex die and difficult-to-machine materials.

(6)NC milling machine is still widely in use, ( ) as NC vertical milling machine,
horizontal milling machine and NC copying milling machine.

A. classify B. to classifying C. classified

3. Translate the following phrases into Chinese or English.

(OB ZIR

2O BHEBEIR

()T

(D electrical discharge forming machine

(5) grinding machine

(6) tool magazine

Background: Han Meimei is now in a factory. She is talking to Li Lei who

specializes in NC machine production.

Han Meimei: Good morning, Mr. Li.
BEEM Li Lei: Hi, Meimeli.
Han Meimei: What are you doing now?
Li Lei: I am turning a work-piece.
Han Meimei: Is this lathe different from that lathe?
Li Lei: Yes, It is.
Han Meimei: Where are the distinctions about them?
Li Lei: This is an NC lathe, and the other is a conventional lathe.
Han Meimei; What is NC?
Li Lei: NC refers to numerical control, controlling a machine tool by means of a
prepared program.
Han Meimei: What does the NC machine tool system contain?
Li Lei: It contains the machine control unit and the machine tool itself.
Han Meimei: Do you like to machine a work-piece on NC machine tools or conventional
machine tools.

Li Lei: I would prefer to use NC machine tools very much.
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Han Meimei: Why do you think that?

Li Lei: Because it has some advantages such as increased productivity, reduced the
noise, improved operator’s safety and product quality, and so on.

Han Meimei: It sounds quite well.

Li Lei: You will like it in the future, too.

Han Meimei: I think so. Thanks a lot.

Li Lei: You are welcome.
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CLHE AR

1. AR
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TR ARR A% BRI | BT B0 Y AR 2% S ok R b (U A 45 R SRR LN R
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Research/study/probe... on...

Introduction/brief introduction to-..

Investigation/survey/analysis/description of ...

) YL — P FRAN S0 SC g B 7 il B 45 — BRI 44 1l P ) 2 s 7 23 im)
A R T R .

The Miracle Chip, Machine Tools, Computer in the Future, Robots for Tomorrow,

Digital Age,Information Highway, The Jet Engine, Operating System,Cloning Technology.

2. BE

B T — R LR SCER IR AR I 2N BT v B LS R 2518 45— A 2
MR EESR 150~200 Hia), =%l =3R4 2 A, B 3280 a) L SRR N GE 18 0] HL 32 2005 5 AR 1R
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The purpose of this paper is...

The primary goal of this research is...

The overall objective of this study is-..

In this paper,we aim at...

Our goal has been to provide...

The chief aim of the present work is to investigate the facts that...

The main objective of our study has been to obtain some results...

(2) 3 FpA)E A B R

The method used in our study is known as...

The technique we applied is referred to as...

The procedure they followed can be briefly described as...

The approach adopted extensively is called...

Detailed information has been acquired by the authors using ...

The research has recorded valuable data using the newly-developed method.

This is a working theory which is based on the idea that...

The fundamental feature of this theory is as follows.
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The theory is characterized by ...

The experiment consisted of three steps,which are described in...

The test equipment that was used consisted of ...

Included in the experiment were...

(OEER R AR .

In conclusion, we state that...

In summing up it may be stated that...

It is concluded that-..

The results of the experiment indicate that...

The studies we have performed showed that...

The pioneer studies that the authors attempted have indicated in...

We carried out several studies that have demonstrated that-..

This fruitful work gives explanation of ...

The author’s pioneer work has contributed to our present understanding of ...

The research work has brought about a discovery of ...

These findings of the research have led the author to the conclusion that...

The data obtained appear to be very similar to those reported earlier by ...

3.5
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Over the past several decades...

Somebody reported.-..

The previous work on... has indicated that...

Recent experiments by... have suggested...

Several researchers have theoretically investigated...

In most studies of ... has been emphasized with attention being given to...

Industrial use of ... is becoming increasingly common...

There have been a few studies highlighting...

It is well known that...
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(1)F—Table.
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(D73 FH A R Formula/Equation.

WDOINE X fin .3 Y Fron—As it is shown in Figure X,as it is shown in Table Y.
5. 4518

SR IE RSO RS R R R e IFFE TS A R SRR .
The following conclusions can be drawn from...

It can be concluded that...

We may conclude that...

We come to the conclusion that...

It is generally accepted(believed, held, acknowledged) that-..

We think(consider, believe,feel) that...

It is advantageous to do-..

It should be realized(emphasized, stressed, noted, pointed out) that...

It is suggested(proposed, recommended, desirable) that...

It would be better(helpful,advisable) that...

6. Bt

BORAEFTE TS UL LR RIBN G 248 A & 09 N RS T A 2L R .
I am thankful to sb. for sth.

1 am grateful to sh. for sth.

1 am deeply indebted to sb. for sth.

I would like to thank sb. for sth.

Thanks are due to sb. for sth.

The author wishes to express his sincere appreciation to sb. for sth.

The author wishes to acknowledge sb.

The author wishes to express his gratitude for sth.

7. &3k

TER SR S B 2 25 2o () 32 2 SRR — — 1 s s X0 i N R 0 25 8 AR 5 1 5 1
Wedhi .
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NC Programming

Abstract: NC machine tools are efficient and automatic equipment that manufacture
workpieces automatically according to preparing the parts processing programs in advance. Now
many traditional machines have been replaced by NC.This text is going to talk about the NC

programming which is the important part of NC production.

Key Words: NC machine tools; NC programming; NC production

A program for numerical control consists of a sequence of directions that
caused a NC machine to carry out a certain operation, machining being the most
commonly used process. Programming for NC may be done by an internal

programming department, on the shop floor, or purchased from an outside

source. Also, programming may be done manually or with computer assistance. Ex3

The program contains instructions and commands. Geometric instructions
pertain to relative movements between the tool and the workpiece. Processing
instructions pertain to spindle speeds, feeds, tools, and so on. Travel

instructions pertain to the type of interpolation and slow or rapid movements of

the tool or worktable. Switching commands pertain to on/off position for coolant
supplies, spindle rotation, direction of spindle rotation, tool changes, workpiece
feeding, clamping, and so on.

Manual programming: Manual part programming consists of first calculating dimensional
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relationships of the tool, workpiece, and worktable, based on the engineering drawings of
the part, and manufacturing operations to be performed and their sequence. A program
sheet is then prepared, which consists of the necessary information to carry out the
operation, such as cutting tools, spindle speeds, feeds, depth of cut, cutting fluids,
power, and tool or workpiece relative positions and movements, "'/ Based on this information,

the part program is prepared.

Figure 3-1 NC programming

Someone knowledgeable about the particular process and able to understand, read,
and change part programs can do manual programming. Because they are familiar with
machine tools and process capabilities, skilled machinists can do manual programming with
some training in programming, however, the work is tedious, and time consuming, and
uneconomical and is used mostly in simple point-to-point applications.

Computer aided programming: Computer aided part programming involves special
symbolic programming languages that determine the coordinate points of corners, edges,
and surfaces of the part.

Because numerical control involves the insertion of data concerning workpiece materials
and processing parameters, programming must be done by operators or programmers who are
knowledgeable about the relevant aspects of the manufacturing processes being used-*'. Before
production beings, programs should be verified, either by viewing a simulation of the
procession on a CRT screen or by making the part from an inexpensive material, such as

aluminum, wood, or plastic, rather than the material specified for the finished part.
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sequence ['sitkwons | 7. ) s L 5 22
instruction [ m'strak/n] n. PAEFE RS s TR s e
workpiece ['wakpis | 7. TAF, TAEH

debug [idi:'bag ] . HEBR

durable ['djuerabl] adj. T FH 8 T A B

tedious [ti:dies | adj. PRI Y L T Z R
aluminum [ oljuimmoem | 7. L=

point-to-point JEpopEt

processing parameter nTE%

1. A program sheet is then prepared, which consists of the necessary information to
carry out the operation, such as cutting tools, spindle speeds, feeds, depth of cut, cutting
fluids, power, and tool or workpiece relative positions and movements.

which 5 AR FREVEE TR X HE1C a program sheet, A4] Al 3N - HER TP IH .,
AL S AT TR R B UL AN DD A L Ao BE Lk 2 UTHUR BE DT Bl )
DI BT AR AR AL & Koz 3l 7E SR B TR .

2. Because they are familiar with machine tools and process capabilities, skilled
machinists can do manual programming with some training in programming, however, the
work is tedious, and time consuming, and uneconomical and is used mostly in simple point-
to-point applications.

however JyiZE4iin] , Fon et . AR TN A LRI T i T AR S T 20
e RIS WREMAT T T e TAE, Aid, T TaBA. kit 2022, 8 M
T A AT

3. Because numerical control involves the insertion of data concerning workpiece
materials and processing parameters, programming must be done by operators or
programmers who are knowledgeable about the relevant aspects of the manufacturing
processes being used.

who 5|51 5E 1 A 721X 1510 operators or programmers, A Al 304 . i T 745
il S A AR AR T2 S HUE B B4 A PRI G R A A0 200 H OIS 8 8 il 22 FH %) T 2
T3 A DRI R E L A g B N 5L HEAE
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1. Mark the following statements with T (true) or F (false) according to the text.

(1)Programming for NC may be done by an internal programming department, on the
shop floor, or purchased from an outside source. ( )

(2)The program contains geometric instructions and commands. ( )

(3) According to the text, manual part programming can prepare a program
sheet. ( )

(4)Someone knowledgeable about the particular process and able to understand, read,
and change part programs can do manual programming. ( )

(5) Before production beings, programs should be verified, by making the material
specified for the finished part. ( )

2. Choose the best answer according to the text.

(1)NC program which is ( ) of a series of NC machine tool is a kind of processing
instructions.
A. composed B. make up C. constitute

(2)Programming for NC may be done by an internal programming department, on the

shop floor, or ( ) from an outside source.

A. get B. purchased C. ask for

(3) The instructions contain geometric instructions, ( ) instructions and travel
instructions,

A. process B. processing C. processed

(4) The following except ( ) belongs to the manual programming.

A. a program sheet

B. process knowledge

C. computer aided programming

3. Translate the following phrases into Chinese or English.
() B i e

(2)TFHKeAm %

(3) F-Bh otz

(4) computer aided programming

(5)depth of cut
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CIMS

CIMS is the abbreviation of Computer Integrated Manufacturing System. It is
produced with the development of CAD and CAM. CIMS describes a new

approach to manufacturing, management, and corporate operation. "' Although
CIM systems may include many advanced manufacturing technologies such as

robotics, Computer Numerical Control (CNC), Computer Aided Design (CAD),

TR
EX 3
Computer Aided Manufacturing (CAM), Computer Aided Engineering (CAE), and Just-

in-Time Production, it goes beyond these technologies.

CIMS manufactures is a full automated system and computer software covering all the
three major areas of CIMS. factory automation, production and process design.

CIMS includes the software and automation systems needed to perform the entire
CIMS process. It includes product designing, system programming, estimation of production
costs, actual manufacturing of products, order entry, inventory tracking, and analyses of
the actual manufacturing costs.

CIMS is a real kind of flexible manufacturing system and can manufacture a wide
variety of parts or assemblies in small-batch quantities with no physical changes to the
system. This is possible because using software the programmer can easily program the
conveyor’s material routing, robot programs and CNC machine programs, the automation
storage and retrieval system. Under the control of programs, the automatic storage and
retrieval system can provide many different parts. ">} And finally the flexible conveyor uses

carrier pallets and handles many different types of materials by using interchangeable tools.

component [ kempevnent | 7. Fa R s 2HLA4
approach [aiprout[] n. Jrik s ¥R
estimating ['estimertin] 7. A5 PEAL

flexible [fleksabl | adj. RGN 2P
conveyor [ ken'vers | n. &4 s kAL
retrieval [ rr'trizvl | n. PR 5 B Iml
interchangeable [iunta'tfemndsebl | adj. Gl 5P vk =31 ]
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1. CIMS describes a new approach to manufacturing, management, and corporate

operation.
CIMS Z R “THENENRIE RS, A0 A3 CIMS ik 7 —Fhiild 8 B A A
IBVERH

2. Under the control of programs, the automatic storage and retrieval system can
provide many different parts.

under the control of FEA“TE- -« FE M T 2 52 MR AR AT « FEFR T 0 42
T BB AR R RGN 2 R R

1. Translate the following phrases into Chinese or English.

(1) Agile Manufacturing

(2)Virtual Manufacturing

(3 TP ) i

(DI F MU B T #2

2. Translate the following sentences into Chinese,

CIMS is a real kind of flexible manufacturing system and can manufacture a wide
variety of parts or assemblies in small-batch quantities with no physical changes to the
system. This is possible because using software the programmer can easily program the
conveyor’s material routings, robot programs and CNC machine programs, the automation

storage and retrieval system.

Background: Li Lei and Han Meimei are now paying a visit to the tool room of

the school factory. Mr. Wang, an old master, comes over and shows them around.

Wang: Hello, everyone, welcome to this tool room. The tools, devices and
BFEEM all kinds of simple machines that you see are free for you to touch. While
visiting, you can ask me any question. Now, come along with me and let me

show you around.

Li Lei: Mr. Wang, look at the saws. Why are the two saws different both in shape and

size?
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Wang: Yeah. You know, the bigger one near you is called a handsaw. It is usually
used by a carpenter for cutting wood. The other one over there is named a hacksaw. It is
used for sawing metal pipes or ceramic titles. A hacksaw is different from a hacksaw in
that it is adjustable.

Han Meimei: Mr. Wang, how interesting to see all those wrenches! They are so many
kinds and quite different in size and use.

Wang: You're right. They are various both in size and look because they are used to
do different things. You see, this is a 6-inch wrench. It is used for tightening furniture
bolts, toilet bolts and the like. They are unadjustable. You have to use them when you
repair your bikes. That one over there is a 10-inch wrench. It is adjustable. You can use an
adjustable wrench to repair a car.

Li Lei: Mr. Wang, I like the drills hanging over there. It seems to me that a drill,
especially an electric one, is so much different from a screwdriver. It can move so fast like
a machine.

Wang: That sounds reasonable. You can call a drill a simple machine for it can
produce a movement and work on something else.

Li Lei: Excuse me, Mr. Wang, may I ask you which of these tools we will use most
often?

Wang: It’s up to the work you’re going to do. Actually, a mechanic must be good at
using all kinds of tools here you see.

Li Lei & Han Meimei: Thank you very much, we’ve learned quite a lot here, indeed.

Wang: You're welcome.

GG R AR

— DL S A RS R

HILFR R SR T Y ) R A e 1 SC b 9 /) B VR BE A AR ), R ROXE ) R 5 )
BZ ., ISP AT RS Z REEZ A0 WERA T AT Z (8] ) N AEHR R 4% IR —E
MU A3~ 2004 7 o AT 23 » 8 T LR AR o0 s g B i) . — B i, 3l
P2 TS X1 I 71 oo N o B v N G NS RN i S 251 IS 1 S e N G BN B e N G
B, DRI FRATTEE AT ST A 1 A A5 AL L 1 S TR ) T YR A,

1. BIN=EAQH

IRA A R EOR, AR E PR T =R AR R, (EE: LN A S 4510
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subject F1F, V #5818 verb 3], O 810 object E &, P #5818 predicative F£ i, C 51X
complement #ME, L #8818 Link Verb £ /17, DO #5 1%, Direct Object B #2EE1E, 10 51
Indirect Object [A]3EELE,)

DSV E#f /A LD 45t

(1)In a hydrogen atom,an electron whirls around the nucleus at a tremendous speed.

FEAE T, S DU O o i 8 i A e

(2)Electromagnetic waves can move through great distance,

HL R T LU AR AR RO BE B

2)SVO(E + i/ LY+ =il 451

PRI AT 432 =26 A il i IR R iR IR R RN £
WA IETE T R R R

(1)Some computers can perform over a billion computations a second.

A LEH AL A] LLSE AR LA B IIs 5

(2)During war,radar enables the bombers to find their targets at night.

APy B s ] ARSI A EA L SRR 4R 2 H AR

(3) These new methods will make the electronic devices of the future quite small.

XL T R R Ok 1 L TR R AR

(4)The turbo jet and the turboprop give airplanes an even thrust.

TRFEWE R ShHL A R IR e K S Bl RBLER PR 4 )

(5)This gives the work a good finish.

BAE T REFRDEHEE .

3)SVC(F i+ F 3 +£ik)

(1) The laser is really amazingly simple in construction.

BOCASTESS 1 F RN TR FRL

(2) At about 1 300 degrees the metal becomes plastic.

FERZ 1 300 CH, 43R AL B IEN

2. HYIONEGOIERELR

R AT B 1k —A> I8 450 B R A SO s 2 B4 . DLl A o34)

)T ) 4 IR SRR A R HEAT LR LR L,

D (FEHEEE + GEiR 4 FiE 81

(1)Most sonar sets send out sounds that are millions of times more powerful than a
shout.

SR O R LRI P SR T A

(2)A box resting on the floor has more than one force acting on it, but they do not
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produce a change in its position.

— BAEARNR AR AN LI EH T E AH Rk S IR 5B AL E R AR

2) G+ FifHET) + (FEEHIED

(1)As load is added, the active component of the current increases.

I E S AR R

(2) As we know, there are two kinds of steel,carbon steel and alloy steel.

IEANFRATHT A ANAT PO - GRS 589

3) FiE+ (&4 FiEHiIEE HiEE

(1) An earth satellite, whether it is natural or artificial,is held in orbit by the balance
of gravity and the satellite’s inertiA.

sk DA R R IR SR NG 1Y BRSO 5 | ) 5 TR A5 2 a) 1 A [ 5 7E
SI= N

(2)The petrol you use to drive your car engine is fined product of crude oil.

WRIFENIRE R S HLET T A T DAt v S e ke i

4) (i) 4 Fil 81 HiF

(1) That matter consists of atoms is known to all of us.

FATHRFRE ) o oy S L

(2)Whether life may exist on the Moon or Mars remains a mystery.

A RERTE ] BREUCOR EAFTEIE ik .

Pl R g Y

1. ZEEED

PHE SR 2 A 0] DU RE ™ 1 323k S 2 p SR 2R A8 — )35 23 UL
ANISL B AT A BB A B A T 2 A DI R . B LA 2 T AR A RE TR UL L D
SO R —Fp A2, SCERISRTERGE  ZHE SR ME AT Bk, ZHEEE
Ao ) Z A PIRHEEAR G R, —FIRIFFI AR 5 — Rl B R HR LR R N T
X RROC F AT I 2[RI 1 A — AR

AL DL SCE AT B9 R) 1 Al BEAR I, 3l B b ) - AN 2 JE Bl 7 — 84 TR 2k
LT . L 0BT 22N R AT 5 — AR R ORTE e A B e, 3 5 &
B SRIGHRI B R i . FEEA) T AMRDCE IR RE 22 8 s 2T T R TR RS TR A )
TR ET . B R R FHEMDGE B 55— DA R DGR ) 5 A R B g
TR T 1 3 A Z (8] — SRR A e e i i 1 . P T R 4R B T ) ) £ SR A
EMZMASE AR . X BB 2 e T ) SCRY A 47 7 R A Q) 3% 4 56 R ARA] L 5 &R Rl 45
S ORAT LT R U] St T o 328 1 7 AR 234 T UL A7 BRI
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2 WENBS

TEALH ST TP R ARSI S s th TR DETE T AR A T 2 A sh VR A AT & 2 o
— R FARE S AR R A s (H BRI W] SR ] 3B A . R, HLHL e I8 2 i LA 2 Tl 8 3l ih
B AN TIRIA SR W FY) .

(1)No work can be done without energy.

B REE LA e .

(2) All sorts of necessaries of life can be made of plastics.

A5 Tl A 5 A0 i A BE P AR R 3

3. BB

BUHL R v (9 /) 5~ — B L 7 B 38 8 P — A9 T shin] s n2RAT JLAS sl A 3l 003
T IAIEE A R SRV E N EIR T SRIE L A GRS R EOR . ARETE S A
= B0 43 CRLE BUAE SR A KD MR E X . ARTE TR Zhin) AL R i faf fp e
AR A A

(1)To be a true professional requires lifelong learning.

BN — DA RIS NAT R B . A A O A = AR Bl
YERYIE., TT LI T8 (require) V2 2 1aIHTE RIS SVE o A & 2B
to be, M “2#” 814417 JE 2 learning.

(2)Heating water does not change its chemical composition.

FEAMBTFEA BB KA 53 o /R AT I R SO " P AS Sl A L A g 8 Ak 3
T 2“8 ” (change) HIE 281, TR “ M #” Cheating) 4b B 3 44 17, 1% W] HL 22 1
water {E AR Fif

(3)Matter is anything having weight and occupying space.

AR EEIF A M ARTTEEY . s 2 B 58" =43k,
B () 1518 (R shia) . i BA 7 (having) Ml“ d 4 ” (occupying) b B 8 BRAE 43-A] , [A] &
I weight I space 73534 SUIRAE 73RV i, VR A B 44 15] anything BE T

4. 191t ER R

Pt AT AN D 22 aR)  Z2 PR B AT DL 44 0] 75 28 Rl P e AL s SOnT sl in] B 2%
il A EE R Rk AR RN B B A T B R P AR o B R
PR AL DEiF b B LA B LB B 44 1) n] e e [) SCRE 2200 A capital
goods (A= ek s space rocket CFHT KD o T PEFEHIG I T AL 92 iF i) RIGPE R I TT
T WA T SCHI I P ) 7 ) v 2 ey Ao 14 L 5 SCAIRT . A RE R4 ) 803 T A DI 1 Y B
i o AAIVERE IR B E S AL R ST A A N A

=LA Z R AR

TENLRL PSR SCE T AR N TR R IR — Rl B — Db g sl el — A e A
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(], SCRE SR Hh ) AR BB VR 2 Y o SCEE ) & 2H ISR AT — 8 I B B OC &R PRI AR E
SR FH 8 i 1) e 38 SCHE ()38 B0 0C 28 i R) | @R AR A e U TR A X SR 22
MAEA EBA T BB R R . QR A TR & A A B G R DU
UFFIRA) T INER Z IR 2 L A B THERR 2R/ E & i AR A A

5|z Afirstly, secondly ... ,finally,for one thing... (and) for another(thing),in the first
place, to begin with,initially,next,lastly,on the other hand, etc.

12 %), and, and also, in addition (to), furthermore, moreover, what is more, as well
as,etc.

EEITEL T EE : but, yet, nevertheless, instead, in fact, on the contrary, on the one hand,
however,on the other hand,as a matter of fact,etc.

J& A 55 45 B2 . hence, therefore, thus, consequently, because of this, for this reason, in
consequence,on account of this,as a result,etc.

2% . that is to say.namely,for example, for instance, such as,in other words, etc.

B2EE 4518 (al) in all,in conclusion,in short, in a word, in brief, on the whole, to

conclude, to sum up, the result of,apparently, seemingly, undoubtedly, etc.
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