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Unit 1

3D Printing

ey
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 single items as it is to produce
thousands and thus undermines economies of scale. ™ It may have as profound an
impact on the world as the coming of the factory did.

KEY WORDS:.: 3D printing; production; principle

The term “3D printing” was coined at MIT in 1995 when graduate students Jim
Bredt and Tim Anderson modified an inkjet printer to extrude a binding solution onto a
bed of powder, rather than ink onto paper (Fig. 1—1). The ensuing patent led to the
creation of modern 3D printing companies Z Corporation (founded by Bredt and

Anderson) and ExOne.

Powder
well

Fig. 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. (Fig. 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.

Fig. 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



Unit 1

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.

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, 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.

Words and Expressions

modify [ 'modifai] v. %, % &K

extrude [ik'strud | v. (B HE H ;%
patent [ 'paetnt ] n. & F|; & F| %

beam [biim] n. ;X% ; (E KB KK
frames [ freimz| n. HEZE ;34 4E

hobbyist [ 'hobist] n. L& T 3 # % 4 #
academic [ seko'demik | adj. ¥ PBE . K ¥ W, ¥ 2 W
niches [nitfiz] n. &% WAL E

resin [ 'rezin] n. ® ;M FHF

replica [ 'replika]| n. & #| %

3D printing = 4 4T

digital model %t F # A

Special Difficulties

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.
thereby: f I - DT Y R . AR /) AT 2 2hy - 18 hE 208 0 40 A T oMb 5 i ol 3 o A9 RO A
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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.

A as. .. as. LSRR R A PR R IR AR 7 — R

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.

whirrs into life, # & B AW 75 A TAERZS . LU0 : Suddenly the hall burst into
life. KITZRRIEIRAK . The fire flared into life. KHE Tk,

4. fabber

— B 2 B TT IR B PR BRI B9 4% 5 AR AT AR AT DL 25 A AT B9 I 3t fabathome F 2K,
il VE P s R AL fabber (%8},

LLearn and Practice

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 choice according to the text.

(1) It 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. digital B. code 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 material, one layer at a time:
hence the technology’s other name, ( ) manufacturing.

A. additive B. cumulative C. additives

(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
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3. Translate the following phrases into Chinese or English.
Additive manufacturing
Intellectual-property (IP)

Long-term impact

Extensive Reading N}

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
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 (Fig. 1 —3). They stress that firms implementing
automation projects should prioritize their needs for different flexibilities for long-range

strategic perspectives.

Fig.1—3 AMT in production
Numerous definitions of AMT exist. For example, Baldwin (1995) defines AMT as
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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 service. 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) (Fig. 1 — 4),
manufacturing resource planning ( MRP ), automated material handling systems,
robotics, computer numerically controlled machines ( CNC), computer-integrated
manufacturing (CIM) systems, optimized production technology (OPT), ™ and justin
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.

Fig. 1—4 Flexible manufacturing system

The properties 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.

Words and Expressions

witness [ 'witnis ] v. EiF; %k &
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unparalleled [ an'peeraleld] adj. Tt th, T W B
drastically [ 'dreestikoli| adwv. #7 & 3. ¥ 71
phenomenon [ fi'nominon] n. ¥ % ,FE 4

inspired [in'spaiod ] v. 2% %% ;%

pluralistic [ploro'listik | adj. I W ; £ LM
implementing [ 'implimentin ] v. 523 ; AT & &%
prioritize [ prai'oritaiz | vt. %= ZE M H ] 4 A
perceive [ pa'siiv] v, &R ;EME K

integrated [ 'intigreitid | adj. T EW ;EEN ;& E5 W
evaluate [i'veeljueit | v. FF4 ;K- W E (FHFO
efficiency [i'fifonsi| n. B X ;4 4

methodology [ mefa'doledsi:] n. 7 %%, 5 F b
incorporated [ in'komporeitid] adj. () kWA R 89, 4 & A5 8
optimize [ 'optomaiz | adj. &EAE, (fF) & &1L 8
emphasis [ 'emfosis | n. %, %X ¥

lead-times =5 ff J& ] ; ¥ 3% B Yy B J5]

to date Z| B 71 4 1k, 4

Special Difficulties

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 fiT #)JLAFE, 7] LA The past few years i3 25 9 JLAF , ¥R R %€
RIS J5 A W I . BN BT EOR BRI C &1k AR SIS T D R R JLAREE
FURME T AT B 3R R 224,

2. Optimized Production Technology

AR T HOR (OPT) 2 — R B A4 7 B B R , L@ 5 9 2% 5 Eli Goldratt f# -
T 20 t2d 70 AR L T HEA AR 72N AR B BRI D7 i

3. Just In Time fajFR JIT, #ERF A= 72 )5 20,

SCRRAE T JE A7 4 7 95 38 (stockless production) , % J# 47 (zero inventories) , — ™ ifi
(one-piece flow) 5l #2134 7= J5 2\ (supermarket production) .

4. The properties (which was) inherent in Advanced Manufacturing Technology
(AMT) create new opportunities for firms, and in particular small firms in the local

context,
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LLearn and Practice

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.

Knowledge Link for Scientific English
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L ATh S EA T

FLSE TR E LA R AR SRR T M TR SRR E SR IR TR AR, R
P GORE Y B 32 68 ) 0 4 ) I &, JE R R — i B i RHB BRI A . ARl
RS AE ) BN AL 2 BB AR R 22, AN (H R ) [ 52 0 R L T L R o R A 0 R L AT
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2. A I 132 S B P B i D B BE T
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LAl SRR AR I &, e Wb 20 Rk B 32 . ) AR 4 926 0 ) 38 22 W) ) 5% 2R 2 A ot
AT 7T A TE I R RE A8 A 1 B 12 A R A AT R v D 52 ) R R ME AR R S 2Ll o
R B 1 ) S 5 B BB BB UL O AR B R AR . R TE RE I3, A Be i 718 8% %
8 A A 1) 152 U v L B D 2 A BE T o TR TE R A D B v 0 BB LI &l R R T A
TR AR Y K R, 3O T IR B R R R Y & R AR Ar Ak

3. AR IE A ) 27 vk

Ve B 5 3 5 A YR 4 9 45 R LA — 1 T g B AL T AN I LA — > B 0] Oy By, B
A~ BRER 32, Y i o8 — ) F B B I BT A R A A BRI T . XFE AT
BN, 6 e PR . PR, SR XE A B 332 0 3 T AR v B e R TR I A v e 5 PR A
AE 1. H A R0 32 7 B A =, BB 32 (skimming) , W 8 (scanning) K 12 (intensive
reading) ,

(1) B3 (skimming)

352 2 i AL AT 8 PR S R AT B . 1 SCEE Y B MR X SR A0 25 4 N A
AT SIS FEN R . — MR, 400 72 A7 B9 SCEORAE (6—8) min S8 . HEAT I 1L I
K5 F7 A Z5URE B AR P 0E TR SR A AN o AT RN O o WS R R B N AT
188 1) A ) A= 1) KM ) T i 5 R N W TG AN B . AN B TR ) 1, 1K — H AT fig
M S S Mg EEE R LT JLA
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(2) W (scanning)

WG H R B R H A L R SR T R R E R R AR U AN SR
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DAAR PR i 388 B 459 00 SC 3 0 BT A5 10 0 £ BV R e S T 2 1 A e A, o G B Rl
TNE HEAS S A BT R RIS A TR 5 A G B SR SOCEE B s . R S T A
FR T A AT LAmS 3,
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(3) #§1%E (intensive reading)

RGBS T8 A7 40 Hb Be 152 , 77 SRON SCEE A IR JZ R 0 B, DAARAG BRI 15 B, 6 45 B 4
FE 32 A A A0, AR 1 35 A = R eho SEAR R AT 4R AR T SRS IR LR, X )
I A A B 18 2 R H AT A A A B R A A R A . R, AR R D) 32 B A6 R T 0
AR DL 7S T AR 114 ) 524 i

IR % iR s vy N =Rl

2) TR IEA F B R g S 5

3) MR b SO R ] Y AR T Y

4) BRBR AR BIA T 803 S, AR R SCZ A OE R

5) MR T i b A HEAT — 5 0 4 T L HE B AN S| H

6) SHVEH MM R BRI,

VB B B B T

PHEIETE D B0 TR L Be e B9 2 2 N A 7= BE 2 B R N RS+ 2R .
N T B4 32 78 A e B2 Rk SCHE I AT S [ 9 07 325 T8 35 o AL g B 8 SR Bl B2 R B i R A 7
— E B AL A s 1 B 7 3 A T R LA

L FIMEBEAE

3l AT B 58— E S ACRA G R B I . 1 2 35 35 75 2R I 3 AU A8 D7 i
A RXE . BF AT B AR B L R3S A O 7 BEAT e s (B B AR AT — 7 AR
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AP T S AR w AR 2 B0 RN AR & — BOCE G e AW AfE & 557
Uit 2 o FATT AT LAHE SRR s S AR 9 1) e 5 35 23 O DA 2

(1) HAE -4 17

R ZBOCE & M R AR 58 — 20 2 B0l — D IR R R 1R A b Ry
BN A0 T7 SO S 1 44 1) L SRR B — A 44 1) CFF I o — N TR 2 J2 A4 )

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 noun: rocks; igneous; sedimentary; metamorphic

(2) Heihh 384

— B 0 32 R SR A RE RS AR G 3SR 19 ) 1, 2 80 00 R 32 ) L T )
[ERR AT KA 1D =R ¢ VA GRS

(3) ZRHL 8 AR

TE AR T2 R AR L 13238 25 B ) B G e — /N R OR: 32 EAE O R Y
It 2 TR P R Y 3 R A A T LAY X T A A R SRR Y . 4B AR BT Ab
TR BE A B 94 3R RS AR

(4) BERAF LK N A

T 2 7 AR B AR AR IR BT AU B9 59— A 3 R R Sk i v B — 8 5 S R AR
ANHR R B A A& T B N MO SCRE Y 32 AR . 7 B 3 S 2 T R T RE X R R
W FBITHEA LT . REH S 2% EC T IR N2, A 78 70 1 G TE
Ve Fir )k ) JEAE A 35 8 2 B 5 SO R AR A G R ER AR REEAR B K
WHEZHZM. BMEZ . AREANTE AGEHACHBERE CER EBEHE. 1A
W B B 32 RUE AR A S LS AR AT

1) 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.

2. BTN



