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Figure 1.1 Lathe

The purpose of a lathe is to rotate a part against a tool whose position it controls. It is useful
for fabricating parts or features that have a circular cross section. Such as figure 1.1. The spindle is
the part of the lathe that rotates. Various workholding 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 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 workpiece 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 figure 1.2 shows what the lathe can do.
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Lesson1 Can You Recognize Them ‘@

Milling is the process of cutting away materials by feeding a workpiece past a rotating
multiple teeth cutter. The cutting action of the many teeth around the milling cutter provides a fast
method of machining. The machined surface may be flat, angular, or curved. The surface may also
be milled to any combination of shapes.

Milling can be classified into peripheral milling, face milling and end milling. The figure 1.3
shows sorne of milling machining, and figure 1.4 shows milltng operation.

L OO AT (T e
Rt -
N

(e) () ®

Figure 1.2 Turning

Figure 1.3 Milling Machining

Shapers and planers are the most commonly-used planer machining. Such as figure 1.5 and
figure 1.6. The machined surface may be big flat, groove, or curved.

= 4



Section 1 Introduction to Manufacturing

Cutter  Arbor

Spindle
Shank
End mill
Arbor
(a) Peripheral Milling (b) Face Milling (c) End Milling

Figure 1.4 Milling

Figure 1.5 Shaping Machine Figure 1.6  Planer Machine

-Grinding is a process of material removal in which a wheel composed of many hard abrasive
grits wears away a softer material. Such as figure 1.7 and figure 1.8, figure 1.9. Almost any material
can be ground—aluminum, steel, ceramics, even diamond or glass. The grinding surface may be
cylindrical, hole, flat, thread, gear, etc.

Figure 1.7

Figure 1.9 Grinding

) 4




Lesson1 Can You Recognize Them

Drilling is a process using a rotating drill cutting a round hole. It can be classified into table
drilling machine, Suchas figure 1.10, upright drilling machine, radial drilling machine. They can
finish drill, enlarge holes, reaming, screw thread, or to shave a surface. Such as figure 1.11.

Figure 1.10 Drilling Machine Figure 1.11 Dirilling

‘\-’-i_j-l
’ Key Words l

lathe [leid] n. %K vt. HZEKRMLT

milling machining  #tK

planer machining  fllfK -

grinding machine B[R

turning [‘te:nin] n. JEE, ZHI

drill [dril] n. %K, #5%k v. Hifl

drilling machine &5FK

hole [haul] n. i, L

surface ['se:fis] n. XM, bk

gear [gia] n. K, EIHEE v. (F) EF, B
milling ['milin] n. % (HD, BEHIE; BEHMEL
grinding ['graindin] n. B5H|

planing n. H@HI (ZhidRFEA plane)

drilling ['drilin] n. %iHl ,

cylindrical [si'lindrik(a)l] adj. [FEHAAR

flat [fleet] n. Pl

thread [6red] n. HEZL

,.:}
( Notes ;

1. The purpose of a lathe is to rotate a part against a tool whose position it controls.

ZEH 0 6 E R A AR I 2 7 (4 7] B T — AN Bede 0 T4 .
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@ Section 1 Introduction to Manufacturing

against ZESLAL A AIA], B “Ab”, “BET, “RT

whose position it controls € &M A), EHHi5E1T1A tool. whose 24T of which.

2. The spindle is driven by an electric motor through a system of belt drives and gear
trains.Spindle speed is controlled by varying the geometry of the drive train.

F o RSB AES R R, EREAE T SRR RS TE .

3. It can be adjusted in position along the ways to accommodate different-length workpieces.

RAMALER LA, PLUENAFRKE T4/,

accommodate A%, % AT accommodate sth. to sth.[f R B H, A “IEMN”, “XEH”,
“ImET.

I will accommodate my plans to yours. FA&S— T ik LAE 5 IRETHRIFEHE Y -

4. Grinding is a process of material removal in which a wheel composed of many hard
abrasive grits wears away a softer material.

5 1 2 VP 40 B0 1) BB L PR R SR ARt _E BT sk B D 8 AT DI I B 75

in which a wheel composed of many hard abrasive grits wears away a softer material 4 & &
MA], 1EHR5EAT A process.

composed of many hard abrasive grits i 24 H M EIEEE, B wheel.

compose X RWEhiE, BA “HK, HK”, AT “be composed of” X—LEMH, K

5. Drilling is a process using a rotating drill cutting a round hole. It can be classified into table
drilling machine, upright drill machine, radial drilling machine.

SR R A A T BTN T ZRE. #FRMMKE SRR, LK
BEHIK.

classify 2 X ¥3hia, BH “B------ o KHIIK".

be classified into &R “#E 5 e---- 7

{ Learn More )

Methods of Milling

Up Milling

Up milling is also referred to as conventional milling. The direction of the cutter rotation
opposes the feed motion. For example, if the cutter rotates clockwise, the workpiece is fed to the
right in up milling. Shown in figure 1.12.
Down Milling

Down milling is also referred to as climb milling. The direction of cutter rotation is the same
as the feed motion. For example, if the cutter rotates counterclockwise, the workpiece is fed to the

A

right in down milling. Shown in figure 1.13.



Lesson1 Can You Recognize Them %@

The chip formation in down milling is opposite to the chip formation in up milling. The
figure 1.13 shows that the cutter tooth is almost parallel to the top surface of the workpiece. The
cutter tooth begins to mill the full chip thickness. Then the chip thickness gradually decreases.

Other milling operations are shown in the figure 1.14.

Figure 1.12 Up Milling Figure 1.13 Down Milling

\

N

(a) Straddle Milling (b) Forming Milling (c) Slotting (d) Slitting
Figure 1.14  Other Milling Operations
X .
/ Practice

Match the following English words with correct Chinese.

1. % a. lathe 6. ZEHI f. drilling

2. BEIR b. planer machining 7. BEHl g. planing

3. BIK c. grinding machine 8. BEHI h. turning

4. HhHEK d. drilling machine 9. HiHI i. milling

5. K e. milling machining 10. Al j. grinding
¥ Role Play

Work in pairs. One acts as an experienced worker, the other as a new worker. Please tell the
newcomer about the names of different parts of a lathe and their functions.

A sz—wn
It is no use doing what you like; you have got to like what you do. —Winston Churchill
ANEERWATA FHRAT, ETHRAT ZBAT - — & - EER
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Machine Tool Device

Take the lathe for example. Let’s learn something about machine tool device.

The five main parts of the lathe are: the bed, the headstock, the carriage, the tailstock, and the
gearbox. Figure 2.1 is illustrations of different lathes and lathe parts. Study these parts concerning
their names and locations.

Headstock Lathe chuck Lathe-carriage Tailstock
FhhA P33 FRER R

Way ofbed
S

Gearbox
g v ]

Lead screw

2FF

Feed rod
JeAF

Lathe-spindle Apron Lathe-bed
R WA RE

Figure 2.1 The Lathe Devices
The headstock houses the spindle and the components which drive the spindle and the feed

gears. Shown in figure 2.2. The headstock can realize the main movement of the machine, and
change the speed of the machine tool. The spindle holds and drives the workpiece.

Figure 2.2 Headstock
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