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Unit 1 Machinery Manufacturing Technology

Lesson 1 Metal Cutting Technology

Section I Words and Phrases

raw material J§ 44}

processing [ prou'sesip ] n. T g, mT, il s
assembly [o'sembli] n. iy

operation [ opa'reifon] n. Tk, 5%, Btk
machinery [ ma' firnori] n. [EFR] HLEs, HLIR
manufacturing [ ,meenju' feekt forip ] n. i, A=
.metal casting 4 JR#1 IR

plastic molding ¥} j %!

machining [ mo' finip ] v. BB T, fnT
pressworking [ 'pres, workin ] n. JEAHIT
enhance [in'hamns] vi. #55, Koo

heat-treating $h b #H

polishing [ 'polifin] n. #f5¢

workpart [ 'waorkopart] n. T {4

geometry [ dzi'omitri] n. JL{ifJE4k

turning [ 'tornig ] n. ZH)

milling [ 'milip] n. £k}

drilling [ 'drilip] n. %k}

boring [ 'bo:rin] n. 4§

grinding [ 'graindin ] n. &}

EDM (Electron Discharge Machining) Hi kfEHIT
LBM (Laser Beam Machining) ¥5¢nT

USM (Ultrasonic Machining) #3753 T

machine tool #]JK

lathe [leid] n. ZEpE

milling machine £tk

drill press 4k

grinding machine B [}

machining center i T- 50>



tool [tu:l] n. JJH., T H

turning tool % 7]

milling cutter 4t 7]

twist drill §53k, FRIERE

grinding wheel )

hardness [ *ha:dnis] n. #§i¥

strength [ stren] n. 38

tenacity [ ti'neesiti] n. ¥

chemical stability {k2%%% M

main movement 33z 7

feed movement %51z 3

spindle [ 'spindl] n. F#lj, #F, 0ol
generatrix [ 'dzenoreitriks | n. 348
schematic diagram 7R 2 [&]

cutting speed HJJ i 33 B

feed [fi:d] n. L

depth of cut Wz J] &, Wz J]&

chip [tfip] n. ¥JJ7

continuous chip #EZEY]JE, HR1])E
segmented nonhomogeneous chip 4Bt A 154514) )8 , TRYB
discontinuous chip NELEY)E, HiFk] 8

variable ['veoriobl] n. ZAF &
Section I Text

As we know, Production is a process which transforms raw materials into
finished products by a sequence of processing and assembly operations, illustra-

ted in Figure 1-1.

raw D I:I D O I:] D D D D finished

materials products

processing operations and
assembly operations

Figure 1-1 Schematic Diagram of Production

Machinery manufacturing technology is the most important technology ap-
plied in processing operation. Processing operation can commonly be classified |

into four types: 1. Basic process operations (such as metal casting and plastic

2




molding) , 2. Secondary process operations ( including machining and press-
working operations ) , 3. Operations to enhance physical properties ( such as
heat-treating operations ) , 4. Finishing operations ( such as painting, polis-
hing)'. Metal cutting technology is the technology applied in machining process
which is the secondary processing operations.

Metal cutting technology is the technology which is concerned with utilizing
various processes to remove materials from the workpart and achieve final de-
sired geometry. Various processes include general processes, such as turning,
milling, drilling, boring, grinding, etc. and special process, such as EDM ( E-
lectron Discharge Machining) , LBM ( Laser Beam Machining), USM ( Ultra-
sonic Machining) etc.”. Certainly, there must be some corresponding machine
tools, for example, lathe, milling machine, drill press, grinding machine, ma-
chining center and so on. General processes make use of cutting tools (such as
turning tool,, milling cutter, twist drill, grinding wheel, etc. ) to remove materi-
als. The cutting tool must possess some fundamental capabilities, such as hard-
ness, strength, tenacity, chemical stability and so on. Various types of materi-
als which will be discussed in subsequent sections have been used in manufac-
turing tools and workparts.

In metal cutting, tools and workparts must have certain relative movements
during processing in order to achieve geometry needed. The movements include
main movement and feed movement. For example, in turning process, the rota-
tion of spindle is the main movement which generates generatrix, and the turn-
ing tool’s move is the feed movement which generates lead line’. The two move-
ments combine together to generate the cylinder. The schematic diagram of turn-

ing process is pictured in Figure 1-2.

main
movement

//\A/m
Tt
\_/

feed

-
movement

Figure 12  Schematic Diagram of Turning Process
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The three factors of cutting include cutting speed, feed and depth of cut®.
Cutting speed refers to the instantaneous velocity between the cutting tool and
the workpiece at a given point. Feed is concerned with the distance of the cut-
ting tods movement relative to the workpiece at feeding direction. And depth of
cut is the vertical distance that the cutting tool cuts into the workpiece. They are
all variables used in expressing the main movement and feed movement.

The materials removed from the workpiece are called chips. Chips will
have different shape such as continuous chips, segmented nonhomogeneous
chips and discontinuous chips according to different part materials, processes,

and other variables’.

Section I Exercise

I. Brief answer to the questions according to the text.
1. What is the metal cutting technology?

4 YIHIAE =%
R AL U1 W) o
ot 4 1 A1) H R
BEo

5 RIEFLEHEL
I 9 e At A
BRAR, YIE2
A RAR,
HRUIE . Wk
JB AP LIIE o

2. What are the three elements of cutting used in processing?

II. Glossary of specialty

1. Draw a connected line between the processing and corresponding machine tool and cutting tool ,

which are listed in the following three columns.

turning grinding machine milling cutter
milling drill press twist drill
drilling milling machine turning tool
grinding lathe grinding wheel

2. Acronym reverting

EDM——

LBM—

USM——

Il. Translate the following English ( Chinese) sentences into Chinese (English).

1. Production operation is the processing step in which one operator process one workpart at one

workstation.

2. T H O R4S A T B E 3




Lesson 2 Engineering Materials

Section I Words and Phrases

classification [ klesifi'keifon] n. o, 7R
scheme [ skiim] n. HE, %HE, EHE, R, BAME
density [ 'densiti] n. o

thermal conductivity 5P

cast iron #Ek

iron carbon ERBRE 4

carbon [ 'katben] n. fik

silicon [ 'silikdon] n. 7k

sulfur [ 'salfa] n. ok

manganese | ,m&pgo'niiz, 'mengoni:z] n. 4f
phosphorus [ 'fosforas] n. T

brittle [ 'britl] adj. EMER, M

cast [kaist] n. #fF v. %, e
constituent [ kon'stitjuent] n. 4>, BHE
chromium [ 'kroumjom] n. %%

nickel ['nikl] n. %

molybdenum [ mo'libdinom | n. £H

copper [ 'kopa] n. 4

tungsten [ o'tapston] n.

cobalt [ ka'bozlt, 'koubo:lt] n. &k

malleable [ 'meeliobl ] adj. AfRB, AR
aluminum [ o'ljurminom] n. %A

titanium [ taiteinjom] n. %K

organic [ or'geenik | adj. AHHLE

compound [ 'kompaund] n. WwEWY)
polymerization [ 'polimorai’ zeifon] n. RA, BAEH
thermoplastic [ ,0aimo' plaestik | adj. POAPER  n POBHEEE
thermosetting [ ,0a:mou'setin | adj. PrE )
PE ( polyethylene) Y

PVC ( Polyvinyl Chloride) BE K

PP (polypropylene) F P

PS ( polystyrene) WKW

ABS TMSIE-T M- 20, ABS 2%



nylon JEJ¢, HREEMLT 4

EP (epoxy) ¥R HR

bakelite [ 'beikolait ] n. EyfEEER, A, HA
plasticity [ ples'tisiti] n. FJ¥p:, w4k
fluidity [ flu (1) riditi] n. Tk

injection molding {3 ¥4 jif; 71

extrude [ eks'truxd] v. #JE

synthetic [ sin'@etic ]| adj. B, AR
elasticity [iles'tisiti] n. 7, @apk
electronic insulation Hi 4 25

composite [ 'kompozit ] n. HA&ME, SRY
fiber-reinforced 4T 41455 1y

particulate [ po'tikjulit ] adj. TCRIR n. fMoRr
laminated [ 'leemineitid ] adj. itk (A R
high-speed steel {34

carbide n. f#iJi&4

ceramic [ si'remik] n. Mg adj. PE#§M
diamond [ 'daiomond] n. £R|7, A

CBN (Cubic Boron Nitride) n. ST RAGTH
automobile [ 'o:tomoubil] n. K%
lamp-chimney %] &

panel [ 'peenl] n. [Hitk, {FEHK

headstock [ 'hedstok] n. F:#fi%f

bed [bed] n. K5

gear [gia] n. 48, fLahgkE

normalizing [ 'normolaizig] n. IF k&

anneal [o'nizl] n. Bk

temper [ 'tempa] n. [a] k

quencher [ kwentfa] n. ¥k

Section II Text

The world is made up of matters. There are so many different types of ma-
terials in the world. We refer to the materials applied in engineering field as en-
gineering materials. There are a lot of classification schemes about engineering
materials. According to the chemical element, engineering materials can be di-
vided into metals and nonmetals' . According to their use in manufacturing, en-
gineering materials can be classified into two major categories: tool materials

and workpart materials.

1 AR A
R, TR T
S H RS,



Metal materials have some fundamental capabilities, such as hardness,
strength, density, thermal conductivity and so on. The most important metal
materials in manufacturing are cast iron and steel. Cast iron and steel are both
iron carbon’. Cast iron usually contains 2 to 4. 5 percent carbon, 0.5 to 3 per-
cent silicon, and lesser amounts of sulfur, manganese, and phosphorus. It is
hard, brittle and nonmalleable, so it is commonly used in casting into various
shapes. Steel contains 0. 2 and 1. 5 percent carbon, often contains other constit-
uents such as manganese, chromium, nickel, molybdenum, copper, tungsten,
cobalt etc. to achieve certain properties needed. Steel is not only hard and
strong, but malleable on account of lower carbon content, so it has been used
more widely. There are also other metal materials used in manufacturing such as
aluminum & aluminum alloy, copper & copper alloy, titanium alloy and so
forth.

The most widely used nonmetal materials may be engineering plastics.
Plastics are organic compounds produced by polymerization’. The common engi-
neering plastics can be grouped into two types that are thermoplastic and thermo-
setting plastics®. Thermoplastics include PE ( polyethylene), PVC ( Polyvinyl
Chloride) , PP ( polypropylene) , PS ( polystyrene), ABS, nylon, and so on.
Thermosetting plastics include EP ( epoxy), bakelite, and so on. Due to its
good plasticity and fluidity, the plastic can not only be used in injection mold-
ing, but also be extruded or cast into shapes. The rubber is another major cate-
gory in nonmetal materials. It can be divided into natural rubber and synthetic
rubber according to the source of raw materials. Because of its high elasticity
and electronic insulation, rubber can be used in making tires, shock absorbers,
airproof loops and electronic insulation. Now more and more composites are
used in engineering, especially in aerospace, biomedicine. Composites are
combined with two or more distinct materials. It can be divided into three types:
fiber-reinforced , particulate, and laminated composites’ , which is illustrated in
Figure 1-3.

Tool materials may either metal or nonmetal. High-speed steel and carbide
are the most widely used metal tool materials’. Nonmetal tool materials include
ceramic, diamond and CBN ( Cubic Boron Nitride).

Workpart materials also involve metal and nonmetal. Plastics can be used
in making automobile lamp-chimney, panels, toys and so on. Metal can be used
in manufacturing variety of parts. Take lathe as an example, Cast iron can be
used in manufacturing headstock and bed. However, spindle and gears are
made of steel. Metal workparts are ordinarily needed heat-treating operations
(such as normalizing, anneal, temper and quencher) to enhance physical prop-

erties of materials.
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Figure 1-3  Types of Composites

a) fiber-reinforced composite b) particulate composite c¢) laminated composite

Section I Exercise

I . Brief answer to the questions according to the text.

1. Which one is malleable, the cast iron or the steel ?

2. What types can composites be classified into?

II. Glossary of specialty
L,

Match the engineering materials with corresponding categories by connected lines.

i alloy »

high-speed steel -

2. Acronym reverting
CBN——

Il. Translate the following English (Chinese) sentences into Chinese (English).
1.

The demand of light-weight high-strength and heat-resistance engineering materials promotes the
rapid development of composites.

2. AL — i SR AR B Y 2

Co



Lesson 3 CAD and CAM

Section I Words and Phrases

CAD MBI BT

CAM L HL4H BY il i

acronym [ '&kronim | n. B F Y5 R
term_[ toxm] n. ARif

hardware [ 'haidwea] n. B4, HEeH
computer mainframe 13 HLEHL
peripheral equipment 4N, FMERBEE
high-resolution B HERE

display [ di'splei] n. 7R4%
man-machine AHLF

interface [ 'inta (1) ,feis] n. 0
mouse [ maus] n. [AF

keyboard [ 'kitbo:d] n. B

light pen Y62€

digitalizing tablet Bt B E iR

printer [ 'printa] n. FTEIHL

plotter [ 'plota] n. 22 AL

drawing [ 'drotip] n. &, BE4E, &
software [ 'softwea] n. #fF

drafting [ 'dra:ftin] n. EE&, &

2D (Two Dimensional) —4k

3D (Three Dimensional) =4k

modeling [ 'modlin] n. A,
post-process Jii b FH K]

module [ 'modjuil] n. A&H, H%L

NC ( Numerical Control) %#§#%
programming [ 'prougremip ] n. it
G-code G 1085, INTREFHEL

CNC ( Computer Numerical Control) HENEEE
DNC ( Direct Numerical Control ) R, RS
real-time SCHT )

machine tool table HLIK T/ES
workpiece ['waikpiis] n. T
positioning [ pa'zifonip] n. EfiL



