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Unit 1 Basic Knowledge (I)

Text 1 Lathe and Turning

In general"), lathes can be classified as® parallel lathes (1) in general

and vertical lathes. The general purpose parallel lathe is a R AR
versatile machine in the workshop, and is capable of carrying (2) be classified as ...
out® a wide variety of machining operations. AR eeenee
The main components of the general purpose parallel lathe ‘ (3) carry out ...
(as shown in Fig.1.T1.1) are the headstock, the tool-rest, the | SH, AT
tailstock, the bed, the lead screw, the feed rod, the apron, etc. (4) beat ..
The headstock and tailstock a_re_at“)opposite ends of abed, and a £, BF, &F
tool-rest is between them which holds the cutting tool." s} e BulkoFsth.
Turning means that the part is rotating while it is being KEA, EEHH
machined. The starting material is usually a workpiece that (6) so (that) ...
has been made by other processes, such as casting, forging, LT, UME (RFEH

extrusion, or drawing. Turning operations can be classified as
rough turning or finish turning operations. The objective of the rough turning operation is to
remove the bulk of © the excess metal as rapidly and efficiently as possible. Enough metal

1
- l/
q !gﬁ
1<) vy A
H\Q :%uz:g

O~ 500) JOKE) i

2 3

5
]

1—Headstock; 2—Tool post; 3—Tailstock: 4—Bed: 5— Tailstock pedestal: 6—Feed rod:
7—Lead screw; 8—Apron; 9— Headstock pedestal; 10—Feeding box; 11—Change gear box
Fig.1.T1.1 A Parallel Lathe



must be left on the workpiece s0® a finish turning operation can be performed. The objective of
the finish turning operation is to attain the required dimensional tolerances and the required
surface finish on all surfaces of the workpiece. Parts are sometimes semi-finish turned in a lathe,
and the final dimensions and surface turning are obtained on a grinding machine.’

New Words
lathe [leid] n. KK, HUK, #K
turning ['ta:nin] n. FH|, LTI

parallel ['pzeralel]
vertical ['va:tikal]
versatile ['va:satail]
workshop ['wa:k[op]
headstock ['hedstok]
tool-rest

tailstock ['teilstok]

bed [bed]

pedestal ['pedistal]
apron ['eipran]
workpiece ['wa:kpi:s]
process ['prauses, 'pro-]
casting ['kA:stin]
forging [‘fo:d3in]
extrusion [eks'tru:zan]
drawing ['dro:in]
objective [ab'd3ektiv, ab-]
rough [rAf]

bulk [balk]

excess [ik'ses ]

metal ['metal]
dimensional [di'men] anal; dai-]
tolerance ['tolerans]

parallel lathe

vertical lathe

general purpose parallel lathe
versatile machine

lead screw

feed rod

cutting tool

_2_

adj. “FATHY, EFHY

adj. EHR, XM, BHILH; KWK

adj. ZMA®EK, @AM, TN ZHEFEN
|, T), I3 $I3; s

n.
n. JK3KAE, FHME, L

n. JJ%

n. BE, RBE, TiREE

n. ERIKE

n. (XA BB, R B, HZ8, HE
n. JEIRAE, BB FUF; B0

n. TH, ¥4, THEE

n. &%, WML, T&

n. B X)), %

n. B, B, BiE; hiE

n. HEMH, HFE

n. PLEE[HI. . B, 2] frd

n. AR, BE: DRI [BEFIRK

adj. MINTH, REMTH: HREK: HEFK
n. K#sr, EEED, KEH, Kk FR
n H&, $F, KE, @, B L
n &£&; 5&:; RMEL &R

adj. RTHI; 22 0A )

n A%E; B, BE

Technical Phrases

B AR
SERFER
EEEFXZEK
T RENLER
23T

JEAL
ZDARSS



finish turning operation FEMT

grinding machine BER, Wi, BB
feeding box briocp ]
change gear box GOk g oy ]

Notes

1. The headstock and tailstock are at opposite ends of a bed, and a tool-rest is between them

which holds the cutting tool.
FHEMRBAL TR E B L, TIRAATENZE, HARXFIIE.
£ them & headstock F1 tailstock.
€ & M A] which holds the cutting tool &4 5£4T 14 a tool-rest.
2. Parts are sometimes semi-finish turned in a lathe, and the final dimensions and surface

turning are obtained on a grinding machine.

FEER EARFHHITHREES, THTHE KR KT SR K R 2L B R L3R
B/H.

Text 2 Vitrified Bond & Vitrified Grinding Wheel

Vitrified Bonded Grinding Wheel(as shown in Fig.1.T2.1) is the most popular abrasive tool

used in metal condition area.!

Fig.1.T2.1 Vitrified Grinding Wheels

Bond is a very important composition of a grinding wheel. Its (1) based on
function is to hold abrasive grains together to form a wheel to PLowsses K EA, B
accomplish the grinding task. Vitrified bond normally is a blend of (2) compared with
minerals in vitreous state. The selection of bond is_based on” the Faeeeees i
requirements of wheel speed, grinding application and surface (3) such as
finish required. B feeeees , BRI AR Y

To achieve the best result, grinding wheels should be chosen (4) fit for
carefully and correctly.” Compared with® other bonded grinding =T

wheels, vitrified bonded grinding wheel has following characters,



such as® rigid, friable, durable, high sintering temperature, high temperature resistance, stable
physical and chemical properties, which make vitrified bonded grinding wheel fit for® various
cooling systems and low operating speed. So it is the best choice for precision grinding
application, requiring high accuracy and tight tolerance, such as surface grinding, cylindrical
grinding, gear grinding, thread grinding, internal grinding, centerless grinding, etc.

vitrify ['vitrifai]

bond [bond]

blend [blend]
mineral ['minaral]
vitreous ['vitrias]
rigid [rid3id]
friable ['fraiabl]
durable ['djusrabl]
sintering ['sintarin]
stable ['steibl]

vitrified bond

Vitrified Bonded Grinding Wheel
abrasive tool

tight tolerance

surface grinding

cylindrical grinding

gear grinding

thread grinding

internal grinding

centerless grinding
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Technical Phrases
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Notes

1. Vitrified Bonded Grinding Wheel is the most popular abrasive tool used in metal

condition area.

BMELEFAVREERBN THEHET LK —FER.

A5 used in metal condition area A& £ /M A IEIEE BEEE, BR¥E.

2. To achieve the best result, grinding wheels should be chosen carefully and correctly.
ATBERENEHBR, DAFHAM. GHEMEFEDR.

A5 To achieve the best result AR EREEIERIE, RNEK.



Text 3

Integrated Circuit

An integrated circuit(also called a chip)is a piece ofV silicon on which multiple gates have

been embedded. These silicon pieces are mounted on a plastic
or ceramic package with pins along the edges that can be

soldered onto circuit. boards or inserted into®

appropriate
sockets.! Each pin connects to the input or output of a gate, or
to power or ground.

Integrated Circuits(IC)are classified by a number of

gates contained in them. These classifications also reflect the
historical development of IC technology (see Table 1.T3.1).

(1) apiece of —3%

(2) inserted into

AN, At

(3) Integrated Circuits(IC)
KRB

(4) more than AT

(5) small-scale

/N B
An SSI chip has a few independent gates, such as the one (6) only a few
shown in Fig.1.T3.1.This chip has 14 pins: eight for input to BASD M, — B A
gates, four for output of the gates, one for ground, and one for
power. Similar chips can be made with different gates.
Table 1.T3.1 The Classification of IC 4
Abbreviation Name Number of Gates
SSI Small-Scale Integration 1to 10
MSI Medium-Scale Integration 10 to 100
LSI Large-Scale Integration 100 to 100, 000
VLSI Very-Large-Scale Integration more than 100, 000
14 13 12 11 10 9 8

E=a

| |

1 2 3 4 5 6
Fig.1.T3.1

An SSI Chip Containing Independent NAND Gates

How can a chip have more than™ 100,000 gates on it? That would imply the need for 300, 000
pins! The key is that the gates on a VLSI chip are not independent as they are in small-scale®

integration. VLSI chips embed circuits with a high gate-to-pin ratio. That is, many gates are

combined to create complex circuits that require only a few® input and output values.

Multiplexers are an example of this type of circuit.

New Words
integrated ['intigreitid]

adj. K, SZEK; TEK; EAHAK



silicon ['siliken; -kan] n. HhH: B, BETE
multiple ['mAltipl] adj. LEK, M, kK (E) BN
03 KIT, HAO; TTE

gate [geit] n

power [paus] n. HE; fEN: HE: UFE

ground [graund] n. B, HufE, i

embed [im'bed] v. B, BN, BHE; fFERA, FEA
mount [maunt] v. B

plastic ['pleestik;'pla:s-] adj. AR FTEEK

ceramic [si'reemik] adj. MB&E (KD 1, M (£, FO B
solder ['solda] v. (RE B &, BED

socket ['sokit] n. @R (G, L, 7 B, T

pin [pin] n. £, 51

combine [kem'bain] v. f4E, FBE, FhE; 48, BKE, e
multiplexer [mAltipleksa] n. ZHF: TLH: THREES

Technical Phrases

Integrated Circuits(IC) SERREEE (NFRER), 85 R 1C

Small-Scale Integration /INRAREE R, 485k SSI

Medium-Scale Integration AR A, 485 R MSI

Large-Scale Integration RIBER, 4854 LSI

Very-Large-Scale Integration BARMBEER, 4654 VLSI
Notes

1. These silicon pieces are mounted on a plastic or ceramic package with pins along the
edges that can be soldered onto circuit boards or inserted into appropriate sockets.

XUSRE A B R R R R M R, AT LB A& R 5 R SR AR LB A E S K
FEREF o

£ that can be soldered onto circuit boards or inserted into appropriate sockets A %€ i& M
], SEAT1AA the edges.

Text 4 Heat Treatment of Steel

Fig.1.T.4.1 shows steel's microstructure. The wvarious (1) this fir
microstructures described thus far” can be modified by A, B
heat-treatment techniques—that is?, by controlled heating and (2) that is

cooling of steel at various rates . These treatments induce phase B, 4%t
transformations that greatly influence such mechanical (3) such...as
properties as®®) the strength, hardness, ductility, toughness, and | ...... BOERRL, eeeeee oE

wear resistance of the steel. The effects of thermal treatment

_6_



depend on the particular steel, its composition and microstructure, the degree of prior cold work,
and the rates of heating and cooling during heat treatment.

Fig.1.T4.2 shows surface hardening treatment for spur gear. The object of heat treating
metals is to impart certain desired physical properties to the metal or to eliminate undesirable
structural conditions which may occur in the processing or fabrication of the material.' There are
three main operations in the heat treatment of steel: hardening, tempering and annealing.

Hardening is the process of heating to a temperature above the critical range and cooling
rapidly enough through the critical range to appreciably harden the steel. The rapid temperature
drop fixes the structural change in the steel which occurred at the critical temperature, and
makes it very hard.” The temperature of the heat treatment and the length of time at this
temperature, or“soaking period”, depend upon the composition of the material. The quenching
media used may depend upon the composition, hardness desired, and the complexity of the

design.

Fig.1.T4.1 Steel's Microstructure Fig.1.T4.2 Surface hardening treatment for spur gear

Tempering is the reheating after hardening of the steel to some temperature below the
critical temperature range, followed by any desired rate of cooling. The purpose of tempering is
the removal of strains, and the reduction of hardness and brittleness.

Annealing is a comprehensive term applied to heat treatments which may be used to remove
stresses; induce softness; alter ductility, toughness, electrical, magnetic, or other physical
properties; refine the crystalline structure; remove gases; or produce a microstructure. The
temperature of the treatment and the rate of cooling depend upon the object of the treatment and
the composition of the material being heat treated.

Gas, oil, and electric furnaces are the commonly used for heat treatment of steel. An electric
furnace is shown in Fig.1.T4.3.

Fig.1.T4.3 An electric furnace



New Words

treatment ['triztmant] n. &b3; XtFE BT, T

microstructure ['maikrau,straktf a] n. [REFHMMEN, BHMEH
describe[di'skraib] v. #R, R #E

modify[' madifai] v. B3, B EiX

technique [tek'ni:k] n. £%55, #R; F&

rate [reit] n. HOE, F; HE; FH: M

induce [in'dju:s, in'du:s] v. 5Ii&, 51, %

phase [feiz] n. HH, (EE&FISHAHR
transformation['treensfa’'meif an] n. i, ¥ BY; BE

influence ['influans] v. W & o Em; B B A

AL PN
particular [pa'tikjula] adj. FFER, FFAHK, WER, FHK
n. NMAIE: R4 ULEA
strength [stren®, strenk6] n. BE: HE: IR
hardness ['hA:dnis] n. BERE; RAE; A AR
ductility [dak tilati] n. JEREME: FTHME; M
toughness n. ¥ mE B
Technical Phrases
heat treatment AL
phase transformations SAAA RS
mechanical properties PUBR M B
wear resistance T B 1t
Very-Large-Scale Integration AR, 485k VLSI
Notes

1. The object of heat treating metals is to impart certain desired physical properties to the
metal or to eliminate undesirable structural conditions which may occur in the processing or
fabrication of the material.

HAUEHENEESRRBEMNTEXNYE LN REN THEIEF HAKAE
ERMALRE.

ER]FEBHRNHIIFIAER (“to impart ...” F1 “to eliminate ...”) 1E “is” HRIE. £
ERMEE “impart MtoN” BA “EME T N”, EREMBEFENTTIEN “fE N KEM”.
structure FEAT R IR G .

2. The rapid temperature drop fixes the structural change in the steel which occurred at the
critical temperature, and makes it very hard.

BENSETHREERFMEENNNAREREE TR, 4RENRHBRE.

KA RN T AA “and” EHEER, ZHEH “The rapid temperature drop” fE4
— 8 =



A EE . BTE R — 4> )(The rapid temperature drop ... at the critical temperature)Z 7 J&
H; JFHEM—/4f) (makes it very hard) RREEFE, “it” 51X “the steel”s

Exercises to the text

I. Choose from Column B an appropriate object for each of the words in Column A.

A B
C 1. K a. headstock
C )2. &R b. lathe
C ) 3. XH#H c. cutting tool
C ) 4. 4 d. tailstock
C )5, WE e. microstructure
C )6. B&E f. lead screw
¢ > 7. VIEIJIR g. integrated
( ) 8. #jiT h. hardness
C )9. WK i. treatment
C ) 10. BHEEH j. metal

II. Translate the following sentences into Chinese.

1. The effects of thermal treatment depend on the particular steel, its composition and
microstructure, the degree of prior cold work, and the rates of heating and cooling during heat
treatment.

2. Tempering is the reheating after hardening of the steel to some temperature below the
critical temperature range, followed by any desired rate of cooling.

3. The temperature of the treatment and the rate of cooling depend upon the object of the
treatment and the composition of the material being heat treated.

Reading Material

1-1 Cutting Processes and Tools

Some of the common cutting processes are illustrated in Fig.1.R1.1. They remove material
from the surface of a workpiece by producing chips.
_— 9 —_—



