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Unit One Machine Tools

Unit One Machine Tools

Lesson 1 Lathe

Part A: Text

Machine tools are machines for cutting metal . The most important machine tools used
in industry are lathes, drilling machines, and milling machines. Other kinds of metal work-
ing machines are not so widely used in machining metals as these three.

A lathe is a machine tool for cutting metal from the surface of a round work fastened
between the two lathe centers and turning around its axis. In turning the work a cutter
moves in the direction parallel to the axis of rotation of the work or at an angle to this
axis, cutting off the metal from the surface of the work.This movement of the cutter is called
the feed. The cutter is clamped in the tool post, which is mounted on the carriage. The
carriage is the mechanism feeding the cutter in the needed direction. The lathe hand may
feed the cutter by hand or may make it be fed automatically by means of special gears.



Fig.1.1 Lathe
1.headstock 2.tool post 3.tailstock 4.bed
5.right leg 6.carriage 7.left leg 8. feedstock

The largest part of the lathe is called the bed on which the headstock and the tail-
stock are fastened at opposite ends. On the upper part of the bed there are special ways
upon which the carriage and the tailstock slide.

The two lathe centers are mounted in two spindles, one( the live center) is held in
the headstock spindle while the other (the dead center) in the tailstock spindle.

The lathe chuck is used for chucking the work, that is for clamping it so that it will
rotate without wobbling while turning. The chuck , usually mounted on the headstock spin-
dle, may have different sizes and construction. If the work is perfectly round, it may be
chucked in the so-called three-jaw universal chuck, all the jaws of which are moved to
the center by tuming the screw. But if the work is not perfectly round, the four-jaw inde-
pendent chuck should be used.

On tuming different materials and works of different diameters, lathes must be run at
different speeds. The gear box contained in the headstock makes it possible to run the
lathe at various speeds.

Before turning a work in the lathe, the lathe centers are to be aligned: that means
that the axes of both centers must be on one line.

The alignment of the lathe centers may be tested by taking a cut and then measuring
both ends of the cut with a micrometer.

Not all works should be fastened between the two centers of the lathe. A short work
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may be turned without using the dead center, by simply chucking it properly at the spindle

of the headstock.

Words and Terms

lathe n.
machine tool

drill ~n.

drilling n.

mll n.&wv.
milling n.
milling machine
fasten wv.

tum wv.

feed v.

cutter n.

clamp .

tool post

carriage 1.

bed n.
headstock n.
tailstock n.
slide v. & n.
metalwork 1.
live center

dead center
spindle n.
chuck n.
wobble v.&n.
jaw  n.
three-jaw universal chuck
four-jaw independent chuck

align v.
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axis n. Bhek ; Bt
alignment n. REER ; X s [ Bl
micrometer n. WER A TR

Part B: Exercises

1. Answer the following questions according to the text

(DWhat kinds of machine tools are the most useful machine tools in machining?
(@What parts does an engine lathe consist of ?

(®DHow to mount the work-piece when tuming ?

(®How many kinds of cutting tools are there in the lathe when machining a work-

piece ?
2. Translate the following Chinese into English and English into Chinese

OF Ry 5

@B )32 Bl
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®the speed of the main spindle
®rotating of the feed rod
®rail of bed
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Lesson 2 Dirills and Drilling Machines

Part A: Text

The twist drill is a very efficient tool. It is generally formed by forging and twisting
grooves in a flat strip of steel or by milling a cylindrical piece of steel, high-speed steel
being commonly used. High-speed steel costs more but tools made of it with stand heat
much better than those made of ordinary tool steel.

The twist drill may be divided into three principal parts: shank, body and point. The
flutes are the spiral grooves that are formed on the side of a drill, drills being made with
o, three, or four flutes. Those having three or four flutes are used for following smaller
drills or for enlarging holes already drilled, and are not suited for drilling into solid stock.

Spiral flutes have four main advantages:

1.They give the correct rake to the lip of a drill;

2.They cause the chip to curl so tightly that it occupies the minimum amount of
space;

3. They form channels through which chips escape from the hole;

4. They allow the lubricant to flow easily down to the cutting edge.

The margin is the narrow strip on the cutting edge of the flute. It is practically the
full diameter of the drill and extends the entire length of the flute, its surface being a part
of a cylinder. The portion of the body next to the margin is of less diameter than the mar-
gin, This lessened diameter, called body clearance, reduces the friction between the drill
and the walls of the hole, While the margin insures the hole being of accurate size.

The shank is the end of the drill which fits into the socket, spindle,or chuck of the
drill press. The tang is usually found only on tapered shank tools.

The drilling machine is the second oldest machine tool, having been invented shortly
after the lathe, and is one of the most common and useful machines. The drilling ma-
chines may be classified into three general type: Vertical Spindle, Multiple Spindle, and
Radial Spindle machines. The Vertical Spindle Drilling Machine comes in three types:
heavy duty, plain, and sensitive.

Besides the drilling of holes, such operations may be performed on the drilling
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Fig.2.1 Part of the Twist Drill
drilling reaming countersmkmg counterboring
spot-facing boring
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Fig.2.2 Drilling Machine Operations

machine: (Fig.2.2)tapping (intemal threading), reaming (finishing the hole with a re-
amer) , countersinking, counterboring, boring and spot-facing.

twist drill
efficient

strip n.
principal

a.

a.

Words and Terms
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cul v,
channel n.
lubricant n.
margin n.
lessen wv.
body clearance
socket n.
drill press
tang  n.
sensitive a.
tapping n.
reaming n.

reamer n.

countersinking n.

counterboring
boring ~n.
spot facing

Part B: Exercises
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1. Answer the following questions according to the text

(DWhat steels are twist drills generally made of?
(@What are the principle parts of a twist drill?
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(@ What is the margin?
(@®Why is the body clearance made on drill?
(®What is the shank of a drill?

2. Translate the following terms into English

) ¥i3 ®1E%

QW DOERHIK
QR el @ EHIK
OF73 ORA=0-773
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3. Translate the following into Chinese

(DThe Vertical Spindle Drilling Machine comes in three types : heavy duty, plain
and sensitive.

@The twist drill is generally formed by forging and twisting grooves in a flat strip of
steel or by milling a cylindrical piece of steel, high-speed steel being commonly used.

Part C: ¥ IKIEE MRS (prefix, suffix)
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auto-
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by-
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aeroplane &4/l ; airport Hl.3%

automation H B4k ; autoalarm H ZhRE
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by-product BI7= § ; by-effect BIYEF
centimeter B K
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interface 81 ; internet T.5X %]

kilometer 23 B , K ; kilogram T 3%
macrocode 25

milliammeter ZZ%& 3% ; milligram 27
minicomputer /NEIE AL

monoplane HH KA1 ; monotone B
multiphase 2577 [ ; multifrequency 4=
nonmetal 34 /& ; nonstandard IEFRUE
polycrystal £ fh{Ak

postscript B 5 , B 5%

reproduction F-A4 7=

semiconductor 2 544

subprogram ¥ & ¢

superpower #8211 ; superprofit #5%5 #1] 114
triangle = fJE ; tricycle =45 BB 4
telescope BILHR ; teleswitch T TF &
ultrahigh frequency #& /& #

vice-chairman B 3/ ; vice-manager Bl
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capacity 25 &
determinacy %€ 14
voltage i He

refusal ¥4 ; proposal $213 ; removal &2
resistance i, ; difference 2= 1]
efficiency ZUH , ThRL

accuracy ¥ &

electronics Hi, F-2¢ ; physics YJ# 2
reading % ; recording iC F
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Lesson 3 Milling Machines

Part A: Text

The milling machine is a machine that removes metal from the work with a revolving
milling cutter as the work is fed against it. The milling cutter is mounted on an arbor
where it is held in place by spacers or bushings. The arbor is fixed in the spindle with one
end, while the other end of the arbor rotates in the bearing mounted on the arbor yoke.

The milling cutters are generally made from high speed steel and are available in dif-
ferent sizes and shapes. There are such kinds of milling cutters (Fig.3.1)as cylindrical
cutters, end milling cutters(for face milling) , forming milling cutters, angular cutters, side

and face cutters, slitting saw, etc. These cutters may differ in the direction of their

Fig.3.1 Type of Milling Cutter

1
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operation, i.e. they may cut revolving either clockwise or counter-clockwise.

Regular or irregular shaped work may be produced on a milling machine, designs
varying according to the particular class of work wanted. According to the position of the
spindle, the milling machines may be divided into two groups of vertical spindle milling
machines and horizontal spindle milling machines . milling machines may be grouped into
various classes according to the variation in general design as the “column and knee
type” , the manufacturing types, and the planer type of milling machine. According to the
table design, the milling machines may be classified as Universal and Plain Milling Ma-
chines.

The most important parts of the milling machine are : (Dstarting levers; @spindle;
®@column; @knee; @elevating screw; ®table; Dindex head; ®speed levers; @feed
levers; (Otable movement levers; @foot stock; @arbor yoke.

The spindle of the milling machine is driven by an electric motor through a train of
gears mounted in the column. The table of the Plain Milling Machine may travel only at
right angles to the spindle while the Universal Milling Machine(Fig 3.2)is provided with
a table that may be swiveled on the transverse slide for milling gear teeth, threads, etc.

Fig.3.2 Universal Milling Machine
1. base 2. column 3.spindle 4.ram
5.arbor yoke 6.table 7.transverse feed 8.knee



