Introduction of Machining
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Objectives

o

1. To learn about the main structure, function, processing and use scope of Lathe, Miller, and

Grinder.

2. To learn about the structure, function, processing and use scope of NC Machine.

3. To learn about the application of Machine Center.

Structure of Lathe (P2)

NC Machine Tools (P3)

Crashes of Setups (P3)

Lathe (P4)

Characteristics and Components of CNC Machine Tools (P6)
W: Writing a Brief Introduction to CNC Machine Tools (P8)
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«& () Starter—Structure of Lathe

A. Please work with your partner and try to answer the following questions.

1. Have you ever seen or read any books about lathe? If so, what is it used for?

2. What is lathe turning process?

3. Can you tell us one of your experiences related with seeing or using lathe?

B. Look at the following pictures and try to figure out what they are and their
functions.
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M NC Machine Tools

Listen to the following conversation and choose the best answer to each question.

1. According to the conversation, what’s the relationship between the two speakers? ()
A. Friends. B. Colleagues.
C. Family members. D. Not clear.

2. According to the conversation, how does Nancy like the company these days? ()

A. Not bad. B. Not mentioned.
C. Great. D. Very bad.
3. How many machine tools did Lisa point out in the conversation? ()
A. Two. B. Three.
C. Four. D. Five.

% Crashes of Setups

Listen to the following passage and fill in the blanks.

One reason people have trouble trusting qualified (1) has something to do with
2) . After a crash, some machines cannot be perfectly re-aligned (though most can with
proper (3) ). If an axis is not perfectly re-aligned, all program zero (4)
previously made will no longer be correct. But remember that most (5) have a feature
that allows you to shift the machine’s coordinate system with one simple fixture offset entry. One
popular control calls this the common fixture offset. To use this feature, you must (6)
(one time) to find out how much misalignment (7) and enter the misalignment (8)

into the common fixture offset.
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158 _4J Lathe

Read the following passage and do the exercises.

Drvie plate Tool holder Workpicce Compound rest

\

—
(. D =\ Tailstock
I
o
15
' . Carriage
fu] @
O g
Lead screw
Feed rod
Hand wheel Apron Another hand wheel

Bed

The purpose of a lathe is to rotate a part against a tool whose position it controls. It is useful
for fabricating parts and/or features that have a circular cross section. The spindle is the part of the
lathe that rotates. Various work holding attachments such as three jaw chucks, collets, and centers
can be held in the spindle. The spindle is driven by an electric motor through a system of belt
drives and/or gear trains. Spindle speed is controlled by varying the geometry of the drive train.

The tailstock can be used to support the end of the work piece with a center, or to hold tools
for drilling, reaming, threading, or cutting tapers. It can be adjusted in position along the ways to
accommodate different length workpieces. The ram can be fed along the axis of rotation with the
tailstock hand wheel.

The carriage controls and supports the cutting tool. It consists of: a saddle that mates with
and slides along the ways, an apron that controls the feed mechanisms, a cross slide that controls
transverse motion of the tool (toward or away from the operator), a tool compound that adjusts to

permit angular tool movement, a toolpost T-slot that holds the toolpost.
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A. Answer the following questions according to the passage.

1. What’s the purpose of a lathe?

2. What can be used to hold tools for drilling, reaming, or cutting tapers?

3. How many parts does the carriage consist of and what are they?

B. Translate the following paragraph in the passage into Chinese.

The purpose of a lathe is to rotate a part against a tool whose position it controls. It is useful
for fabricating parts and/or features that have a circular cross section. The spindle is the part of the
lathe that rotates. Various work holding attachments such as three jaw chucks, collets, and centers

can be held in the spindle.

C. Complete the following sentences with the words or phrases given below.

Change the forms if necessary.

rotate attachment drive vary

be adjusted consist of workpiece geometry
1. Sing a song to off those feelings of sadness.
2. The triangle is an important structural shape in and construction.
3. It’s an electric drill with a range of different
4. Does the earth on an axis?
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5. All electronic computers five units although they are of different kinds.

6. This kind of desk can to the height you need.

Q é) Characteristics and Components of CNC Machine Tools

Read the following passage and do the exercises.

CNC machine’s operation and monitoring are all completed in the numerical control unit,
which is the brain of CNC machine tools. Compared with the general machine tools, CNC machine
tools have the following characteristics:

e High precision, stable processing quality;

e Can be multi-axis linkage, can process complex shape parts;

e Processing part changes, generally only need to change the NC program, saving the
production time of prepareing;

e High precision, rigidity, machine tool itself , can choose the amount of benefit processing,
production rate (usually 3 to 5 times as an ordinary machine);

e High degree of automation tools, which can reduce labor intensity;

e A high requirements of the quality for the operators, and a higher one for the maintenance
staffs.

CNC machine tools generally consist of the following components:

e Host — it is the subject of CNC machine tools, including machine tools, column, spindle,
feed mechanism and other mechanical parts. It is used to complete a variety of machining
mechanical parts.

e CNC equipment — CNC machine tools are the core, including the hardware (printed circuit
boards, CRT monitors, key boxes, paper tape reader, etc.) and the corresponding software, it used
for digital input part program, and completing the input information storage, data transformation,

interpolation operations and achieving a variety of control functions.
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e Drive — it was the implementing agencies CNC drive components, including the spindle
drive unit, feed unit, spindle motor and feed motor. It was under the control of the NC device
electrical or electro-hydraulic servo system to achieve through the spindle and feed drive. When
several feed linkage, it can complete the position, line, plane curves and space curves processing.

e Assist device — the index control machine tools necessary in supporting components to
ensure the operation of CNC machine tools, such as cooling, chip removal, lubrication, lighting,
monitoring. It consists of hydraulic and pneumatic devices, chip equipment, pallet, NC rotary table
and CNC dividing head, including tools and monitoring detection devices.

e Programming and other ancillary equipment can be used to programming and storing the
parts outside the machine.

Since 1952, Massachusetts Institute of Technology developed the world first CNC machine
tools been widely used in manufacturing industry, especially in the automotive, aerospace, and
military industries; there was also a rapid development of digital technology both in hardware and

software.
A. Choose the best answer to each question according to the passage.

1. To can save the production time for preparing. ()
change the NC program
choose the amount of benefit processing

process complex shape parts

caw >

reduce labor intensity

2. is the core of CNC machine tools. ()
Host

Programming and other ancillary equipments

CNC equipment

©caw >

Drive

3. CNC machine tools in manufacturing industry has been widely used in the following aspects
except ()
A. the automotive
B. steamship
C. aerospace
D.

military industries
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B. Translate the following paragraph in the passage into Chinese.

Since 1952, Massachusetts Institute of Technology developed the world first CNC machine
tools been widely used in manufacturing industry, especially in the automotive, aerospace, and
military industries; there was also a rapid development of digital technology both in hardware and

software.

C. Complete the following sentences with the words given below. Change the

forms if necessary.

numerical intensity rotary monitoring
hydraulic precision maintenance

1. They were the upper air to collect evidence of atomic explosions.

2. Your job is to group them by letter and put them in order.

3. The of the explosion is recorded on the charred tree trunks.

4. His small farm provides , but not much more.

5. The central unit is a drum.

6. The system comprises a master cylinder and the slave cylinders.

/ ) Writing a Brief Introduction to CNC Machine Tools

Werite a brief introduction to CNC machine tools based on the information given
below.

Key word CNC machine tools

Fields it concerns | aerospace, marine, automotive and power generation equipment industry

e improved automation;

e consistent and accurate workpieces;
Benefits o
o flexibility;

e fast change-over;
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Read the passage and answer the following questions.

1. How many categories can the scope of grinding be divided into? What are they?

2. What is the objective of coarse grinding?

3. What is the objective of fine grinding?

4. What are termed as mechanochemical effect?

Fine Grinding

The scope of grinding can be divided into three categories which are coarse grinding (¥

B%), fine grinding (41 )#%) and mechanical activation, and is distinct by the amount of energy

-
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delivered by the grinding mills (fff BE#L) to the grinding tools (% H.) and the materials to be
ground. The objective of coarse grinding is for size reduction, while mechanical activation is for
structural changes of the ground particles to increase the reactivity of the particles. Fine grinding
is an intermediate case between coarse grinding and mechanical activation, and is gaining its
importance as the demand for fine particles from various industries, such as paper, paint, plastic,
pharmaceuticals (< 24 i), ceramics (F %7l i), cosmetics (3€ %5 4h), foods and fine chemicals is
increasing drastically (K £ Hi). These industries demand very stringent (J*24%[1)) fine particle
specifications in terms of particle size and its distribution.

Fine grinding is normally carried out in high
intensity grinding mills such as planetary mill (1T
S 30UELHL), attrition mill (BEREHL), oscillation
mill ($=3NHEENL) and jet mill (W5 EEHL). These
mills deliver huge amount of energy for particle
breakage to produce particles below 10um.
However, mechanochemical effect is induced by

fine grinding process when the power bulk density

is more than 0.1 kWm-3. The severe and high
intensity energy delivered by the grinding mill into the particles leads to structural changes near
surface region where the solids come into contact under mechanical forces besides size reduction.
The structural changes induces changes in crystallinity, crystallite (484, % /%) size and lattice
(K& T-HEZR) strain. These changes are generally termed as mechanochemical effect.

Although fine grinding will induce mechanochemical effect that enhances certain properties
of the downstream ( i) industries, but certain application needs crystalline particles. The
mechanochemical effect can’t be avoided during fine grinding process as it happens concurrently
with the size reduction process. The challenge is to control the energy intensity induced on the

particles so that the ground product can maintain its crystallinity if needed.
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Vocabulary

Unit

confuse /kan'fjuz/ v. #i&¥G; F%t | Don’t confuse me with technicalities — all I need s
to know is how to turn the machine on and off.

common /'komon/ a. ifif); 1H | Electronic computers are now in common use all -

N over the world.

spindle /spmdl/ n. 45k, #bE¢; %l | Screw hollow and motor spindle are distributed s
staggered and equally.

setup /'setap/ n. CREAFAELE | This setup consists of a butterfly valve and a rotary 3

) 223, WE electromechanical actuator.

crash /kref/ n. 7=, 44~ | The impact of the crash hurtled the driver against

i (WLASEURSE, JUHETHEEHL | the windshield of the car. i

EOHRHLRGER)D il RRK

0

aligned /o'laind/ a. [3F]%#E, | The processor uses instructions that are four bytes 3

T IR long and word-aligned.

axis /'eksis/ n. Hl, ik The direction of the axis changes gradually so that 3
it traces out a cone in space.

control /kon'troul/ n. #iil; PR | She explained the controls of the washing machine.

Wil GFEZ. HhX . HUEETD 1.3

EIRG B R $asihilb

feature /'fitfo/ n. ¥FE, %Ff5; | Its most prominent feature is the massive beam.

B, WE;  CHITIRD Hp; 1.3

[ &

coordinate /kouv'a:dmert/ n. [${]4 | The expanded form of the equation will depend 3

brs  (FUEEMAR) BCEMZE; | upon the selected coordinate system.

fixture /'fikstfo/ n. ()5 J2%51f)) | The cordless kettle may now be a fixture in most 3

EREE kitchens.

measure /'mezo/ v. JllIE; fli & You’d better measure the flow of water over the 3
dam.

rotate /rou'tert/ v #¢3it;  (f#) Jig#s | He rotates the handle gently. 1.4

fabricate /'feebrikert/ v. 4wit&; M | In China, we have many factories that are professional 4

AP works to fabricate any kinds of auto parts.

attachment /o'teetfmont/ n. ffiff; | For simplicity, we use only one attachment for out test. o

B JEA: S R
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chuck /'tfak/ n. = 4ks YU v 9;

The product is hand-operated independent chuck,

JEs, Hk with cylindrical center mount. 4

collet /'kolit/ n. J&3k; A7 JRE The collet shall be renewed when it is gravely L4
oxidated.

geometry /d3r'omotrt/ n. JLA; JL | Leon didn’t finish his geometry homework because

CES his mind kept jumping the track to think about the | 1.4
new girl in class.

tailstock /'terlstok/ n.  (HLERMIT] | The horizontal bed is the foundation member which 4

VRS AR N =PI I DIEY I supports the headstock, tailstock, and carriage.

workpiece /'waikpis/ n. T A} The grinding machine raises the precision of the 14
workpiece and improves its surface finish.

drill /dr1l/ n. %54LHL: %% #& | The workman is drilling in the wall.

Pl v 2535 Hifl; (FEH) 1.4

e

ream /rizm/ n. % (AC5K K4 | Recommended for heavy duty machining of soft

1) 5 4L v I, B (B | aluminium and ferrous materials, such as tapping, | 1.4

A ream and sawing.

thread /Ored/ n. Z%; W24r; J | Can you thread this needle for me? I’m all fingers 4

By &R v HFd and thumbs today.

accommodate /o'kpmodert/ v. 45 | The builder heightened the doorway to accommodate L

s AN A9 the tall owner.

transverse /traenz'vs:s/ a. H[n] | A transverse bar joins the two posts. 4

(1) REWTIR n. BEIRIY); BEWTIED

permit /pa'mit/ n. VFA[E; #4 | I'll come after the meeting if time permits. i

M ow fﬁitl:; Al

toolpost /tu:lpaust/ n. JJ4E An auto-reverse toolpost for high speed cutting L4
triangular thread is introduced.

monitoring /'mponitormy/ n. ¥iA%; | Monitoring is yet another pillar of management. s

s MR B ER

numerical /nju:'merikal/ a. %{“F | The numbers are in numerical order. s

fr: FHECF R BUER

precision /pri'sizn/ n. X5, #E | All kinds of precision machine tools are made in

i (D a KEEAR; 4iEU this factory. 1.5

stable /'sterbl/ a. 25 [); X% | This structure must be stable. s

(s 2 A )

linkage /'lipkidz/ n. 15, #4%; | The motion of the slack diaphragm is transmitted s

WK [N S

through a mechanical linkage to an indicating scale.
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rigidity /ri'dzidotr/ n. "&fifi; ™ | The amount of force needed is inversely s

¥ WIE; e proportional to the rigidity of the material.

intensity /in'tensatr/ n. 5%4; | He is doing research on radiant intensity. s
CRAFHD smEURRRE 9

maintenance /'memtonans/ n. 4 | He learnt CNC machine tools maintenance. s

R, ORER: TR, 4ids 4R

component /kom'pounant/ n. % | Blade and handle are the component parts of a s

gy FAF knife.

column /'kolom/ n. Z\B\, %; The explosion sent a column of smoke thousands of s

i feet into the air.

rotary /'routort/ a. JE¥%41) n. JiE | A control system for a new diesel rotary distributor s

AN T X pump is here introduced.

interpolation /in ta:pa'lerfn/ n. 4 | For intermediate doses, the corresponding slant s

A Bs 5 distances can be estimated by interpolation.

circuit /'sa:kit/ n. HLE, £k | This is a semiconductor integrated circuit. s

Wlal, FRIRIE; [F]HR

servo /'ssivou/ n. fil ik, falfilk & | He is now working on novel servo mechanisms, the s

4t BB RS basic building blocks for robots.

lubrication / lubrr'kerfn/ n. JE Sludge can also clog oil passages and prevent s

normal engine lubrication.

hydraulic /har'drolik/ a. ¥ JE/¥); | Hydraulic jacks under the machine produce the s

KT movement.

pneumatic /nju:'maetik/ a. 7% | Pneumatic conveying requires comparatively high s

[1); B gas velocities.

chip /tfip/ n. #)7; H; (fE | This company pioneered the use of silicon chip.

WEEH KD Es ove 2, Hl 1.5

B B BN

pallet / 'pa—’:ht/ n. J&#L; “F4; 12 | This factory has good management and maintenance s

b, HoET for wave pallet, and other process tooling.

ancillary /en'silor/ a. 5fiBhff); | Hose automatic production line is the other

FNFERs BJER; BN n Bh | ancillary facilities. 1.5

T, B

automotive / o:to'moutiv/ a. F ) | The automotive industry is the mainstay of the s

(s VAW country’s economy.

aerospace /'earouspers/ n. 15 | In the context of the modern aerospace industry

MiRA]; FH A0 JiaS WK | these problems are seldom simple or routine. 1.5

¥oa FHAEM: FHEMITH
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BHrasessand Expressions

cross section Ak 1.4
be adjusted to &EHT 1.4
consist of [0k 1.4
a variety of LRIy, FpRp 1.5




