e

=
w
=
53
il
K
=
v
HE

o
"]




b |
b |
b

i o
o
&
H &

- K

S A K A
FHE



EHERS B (CIP) 847

PLB TREES T E5 —BRICERRHEIRSE T R ,2009 42 A
ISBN 978-7-5609-5062-4

[.H- .75 MYEBEIER-EE-REFFR-#HM V.H31

B A B 518 CIP S (2009) 55 001563 5

PR TIRRIE & T EH
FRigE 4 0K

AR % HERE B
FAERR 3K B FAEWIED - SRR E

AT AR RHE RS AL (FE - RN
REMFIL  HBB%:430074 W% (027)87557437

xR DUEXESCRHEE L
B RFAMTSEIE S ARA R

FF4<.787mm x 1092mm  1/16 Ef3K.9.5 = ¥.210 000
AR 2009 4£2 A% 1 iR ENYK:2009 4E 2 A48 1 XREDR] SEHr:16.80 IC
ISBN 978-7-5609-5062-4/H - 646 '

(FHEA BN TR, & A RAT R AR




N Ef ST

ABRZ—AERGNEE LR EHE ASBLE TGS LR ibF 5 A
ARG AR £ SR B E R MUE E b R R 4, SURIL T AU AR % 84 36 -
BB RBEERFT O, 2HENH 6 NS, GIEMME R MM IniR, & F 4n
RAHUER At ENBEF AR, SRS EEAIEL G A RHH

AFGERZFLEGFT LEENEES, FEMNEG S L F A EERLC, A
BTGB RMBERAER, ABRETARSREEN G XS b K5
HERAS BTHAELEIBBRARGEAL A S, |



Bl &

AERENENRESFERE SN L DA AN AEES T Xk, EE4
ERRNTHEFRBUAXLEN TR, KBHXN T Vol xR B A, FEER
EAFEERER, BRFIRABMNRBEXEEINELEN, FXEATEL A
& W

AARFENEE VRGN R, AEM LEERE ) SR, B2 TR
TR BETER BB BESHENEBENANABLINAE, /B4 X
AAERET RN RRL, ERE TSN BRI L b KI5 0 A%
B & b BT 3 R B £ B & b R A B T P AR A A R AL
P — B RFEANA, TER N T BEARAT,

AT LA BRI, AR ERETHHF L AL VR ERATLHEI IR P4
BRI EEEEL, hRBE s B ks — RERD g+
By & b R AR

SEXRBRENE AN B L ERFRDF, ) AXBR I EA LR X &
£ARXGBERVYEARFER A E, X Part [ Part [ \Part I PartlV g5 F 45,
Pat Vi RE KR E ,PatVIB K ERE

AFHGTHEEE R, EHE BEMERIR T, BT ESRTHRIELE,
RAZRETHEFRBEAFHRHGRE ST R HERBE, A hE IO HE
W AFESETAENE N X, A RE RS, RINETRRE Y&

HTFEERPFAR, A H BT YZAERBL, YOE T ZMITFHIE

% %
2008 12 A



H xR

Part | Fundamentals of Machinery

Unit 1 Engineering Drawing —++-ssssseetereertnttiiiiiiiiiiiiiiiii i e ssa s e (1)
Unit 2 Tolerances and Surface Roughness «++-++++sessesereeeiiiiniuiniuiinnsiinnnsiiiiinieean, (7)
Unit 3 Mechanical Properties of Metals — «++«c«ssssseuvussrmmimiemmminsinuiiieinisiinniseene (10)
Unit 4 Hydraulic System —««««ecceeeeeremmimiiiimmimiiiiriiin e eeaai e (15)
Reading Materials I ~+eceeereevscrusimuimmimiiminiiiiiiriiiriiiin i eeiidaane e (18)
1. Heat'Treatnient of [Stedls¥ - bma aaaisind . sabc Sasmarstmt «isn Rl i e o M Lswfeerens (18)
2. Classification: of Steels: -~ #¢csssessrcoacsivsissssssisaitoscisicicicidisivsseosibalis Ve o e s obirs (20)
3. Pressure-Control Valves and Flow-Control Valves «««««««««seeeececeeacsrirnsorsecnsesnsnsns (22)
4. Benefits of a Quality Systenr - ««-evssesevssvrrrvssiioviisisiviviviisiiiviivesiionbobibeseitol (23)
Part I The Knowledge of Mechanisms
Tnit 5. Mechanisimig: ve-ssvsosocomvosonsovasensennassressmsissinss feves sogomes e s owes § 5tes & (25)
Unit 6 Mechanical Components — «+ccessesereeneareetnnrimnnrertneiernieeneireeeennenenns (29)
Unit 7 Engine Lathe ««-reeececeeeteteiuiiiiiuiiiiitiiiiiiiiiitiineieinnieneeneaeeenens (36)
Reading Materials I  +cvvreeeeeereemnteimiiiiiitiiii i (40)
5. Types of Gear s«sessvesercerressonsrasesanernasasssnsesnesssorsnssssssssssnassssnsssenssnnssnssen (40)
6. Ball and Roller Bearings «+«++seeeerecemruiiiiuiiiiiiiiiiiiiiieinieneeeeeeeneens (42)
7. Milling Machines — «+««eseeeeeeeniniuimiiitiiiiiiet et eaee (45)
Part [ The Knowledge of Electric Circuits
Unit 8 Circuit Elements and Parameters ««-««cececeeeeeeeeeeenrarnrnrnresceenencnccneaeeeanns (50)
Unit 9  Alternating CUITENt  +++eeseseeemsessimmnnmmmeruineerrneeernuee e eenerenaaneernes (54)
Unit 10 Types of the DC Motor  -+-++++++- (PSS AR 38,85 it e e s e maie e i s oS — (60)
Reading Materials Tl -«ceecceeceessencrnemmummiiiminiiniiieiii et e eenseaneennanns (63)
8. Three-phase CIrCUits «+rss+eseseesresrenermnnrmmmmnimunnerteriierteisereseeneesenernnsannes (63)
9. Integrated CiICUit «e++eeeseeerenssensenarmuimmuerrtorteetrtieetireeesteeeenseerensrrnnsnnes (65)
10. Printed Circuit «esssssecssssonsesssssisnsanseissossesnonsresessosnessonnasessssssnsnssssossnsss (69)
Part [V Technique of Automation
Unit 11 Fundamental of Computer and Networks +++++++ssseeseeeermueseeerrunuiieeereennnnns (71)
Unit 12 Fundamentals of Single-chip Microcomputers «+++++++++sssesereeesaasrriannranennnn. (75)
Unit 13 Control Devices and PLC ««+ ceeeeeeesereenrerurneneerenseeenesenrnceneseseeneecnsnrs (79)

Unit 14 Sensors and Transmitters ............................................................... (84)



B THXE

Reading Materials IV ceceeeerrrnteeriiniiiiiieiiiiiiiiiieiiiiiiiiiiiiii ittt e
11. Fieldbus .......................................................................................
12. Open-Loop and Closed-Loop Control «+++ssssseessssesuunssrennnnnneiuineiiensnirennanens
13. COMPULEr-COMEIOL ++++ssserssssrssntruettruntiuiittietientiietitttsstrisetttaisanaas
Part V NC and CNC
Unitel S Construction=of-GNG-Maehimss = s s s s i s es
Unit 16 NC Programming «««-++sseseseseseesssuontmoniiiimiitii i,
Unit 17 Safety and Maintenance of CNC Machine «+#+«-+sessersserunissniriieeeeeeneennnnn
Reading Materials «++seseeeressesesrmnmmmmmmmmmmiiiiiieiitinteetintsassssisesssssassseennine
L AT A AN e e st ey s e s trrrs e tr e e reeree manrreint o bE e r b piie v E s perar e AT s
15.. Industrial . Robotg.»ssseasresnsassananssssacnssnses spiensbdodog sngppasonsdde dposimrpebass R T
16...FMS. . . .sevssrsanasssanasansssssasisnasansanasas canans S58 368 58008 NS0 speaineAdb sl s aselsuited svchivss
17.. CIMS. . . serensvavssssnvanssanivnsn ssxsasnvisns sassesnssvais vaninsasansasassssosshasantsdibwariie
Part VI Writing and Grammar for Science and Technology in English
Unit 18  Writing «+eeseeessssseennneenmninnmriiiiiiineean. TR KRR YRGS 1
Unit: 19: .. Grammar. . . ssssnssasssssse ssaoderdsduposs sty oia oo oo s srer btk sbos s e dnvermspsyds
B DAL EE. . .ocsmsssnimnmmnasassnass s isssna AR s s appa iR ot T 1 Ry -2 sihyerd
SRR oovoescoonss pppaiminrdins N For e BSROLIH P> Hes 4opmt e nens seonsnssnnrrnsse



Part I
Fundamentals of Machinery

Unit 1 Engineering Drawing

An engineering drawing is a type of drawing that is technical in nature, used to fully and clearly
define requirements for engineered items, and is usually created in accordance with standardized
conventions for layout, nomenclature, interpretation, appearance ( such as typefaces and line
styles) , size, etc. ® Its purpose is to accurately and unambiguously capture all the geometric
features of a product or a component. The end goal of an engineering drawing is to convey all the
required information that will allow a manufacturer to produce that component.

Engineering drawings are often referred to as “blueprints” or “bluelines”. However, the terms
are rapidly becoming an anachronism, since most copies of engineering drawings that were formerly
made using a chemical-printing process that yielded graphics on blue-colored paper or,
alternatively, of blue-lines on white paper, have been superseded by more modern reproduction
processes that yield black or multicolour lines on white paper.

The process of producing engineering drawings ( F ig. 1-1), and the skill of producing them is
often referred to as technical drawing, although technical drawings are also required for disciplines

that would not ordinarily be thought of as parts of engineering.

.

i3}

SECTION AA

!

Fig.1-1 Example of an engineering drawing

Common Features of Engineering Drawings
Drawings convey the following critical information ;
® Geometry indicates the shape of the object; represented as views; how the object will look

when it is viewed from various standard directions, such as front, top, side, etc. ;
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e Dimensions indicate the size of the object is captured in accepted units;

Tolerances indicate the allowable variations for each dimension;

e Material represents what the item is made of;
e Finish specifies the surface quality of the item, functional or cosmetic. For example, a
mass-marketed product usually requires a much higher surface quality than, say, a component that

goes inside industrial machinery.

Line Styles and Types

A variety of line styles graphically represent physical objects. Types of lines include the
following ;

e Visible are continuous lines used to depict edges directly visible from a particular angle;

e Hidden are short-dashed lines that may be used to represent edges that are not directly
visible ;

e Center are alternately long-and short-dashed lines that may be used to represent the axes of
circular features;

e Cutting plane are thin, medium-dashed lines, or thick alternately long-and double short-

dashed that may be used to define sections for section views;

3

e Section are thin lines in a pattern ( pattern determined by the material being “cut” or
“sectioned” ) used to indicate surfaces in section views resulting from “cutting”. Section lines are
commonly referred to as “cross-hatching” .

Lines can also be classified by a letter classification in which each line is given a letter:

e Type A lines show the outline of the feature of an object. They are the thickest lines on a
drawing and done with a pencil softer than HB;

e Type B lines are dimension lines and are used for dimensioning, projecting, extending, or
leaders. A harder pencil should be used, such as a 2H;

e Type C lines are used for breaks when the whole object is not shown. They are freehand
drawn and only for short breaks(2H pencil) ;

e Type D lines are similar to Type C, except that they are zigzagged and only for longer
breaks(2H pencil ) ;

e Type E lines indicate hidden outlines of internal features of an object. They are dotted lines
(2H pencil ) ;

e Type F lines are Type F lines, except that they are used for drawings in electrotechnology
(2H pencil ) ;

e Type G lines are used for centre lines. They are dotted lines, but a long line of 10mm ~
20mm, then a gap, then a small line of 2mm(2H pencil) ;

e Type H lines are the same as Type G, except that every second long line is thicker. They
indicate the cutting plane of an object(2H pencil ) ;

e Type K lines indicate the alternate positions of an object and the line taken by that object.

They are drawn with a long line of 10mm ~20mm, then a small gap, then a small line of 2mm, then
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a gap, then another small line(2H pencil ).
Multiple Views and Projections

In most cases, a single view is not sufficient to show all necessary features, and several views
are used. Types of views include the following.

1. Orthographic projection

The symbols are used to define a projection in first angle (left) or third angle (right).®

“Orthographic” comes from the Greek word for “straight writing (or drawing)”. This
projection shows the object as it looks from the front, right, left, top, bottom, or back, and are
typically positioned relative to each other according to the rules of either first-angle of third-angle
projection.

First angle projection(Fig. 1-2) is the ISO standard and is primarily used in Europe and Asia.
The 3D object is projected into 2D “paper” space as if you were looking at an X-ray of the object:
the top view is under the front view; the right view is at the left of the front view.

Third angle projection is primarily used in the United States and Canada, where the left view is
placed on the left and the top view on the top.

Not all views are necessarily used, and determination of what surface constitutes the front,

back, top and bottom varies depending on the projection used.

Fig.1-2 Image of a part represented in first angle projection

2. Section

Depicts what the object would look like if it were cut perfectly along cutting plane lines defined
in a particular view, and rotated 90° to directly view the resulting surface(s) , which are indicated
with section lines. They show features not externally visible, or not clearly visible.

3. Detail

Shows portions of other views, “magnified” for clarity.

4. Auxiliary projection

Similar to orthographic projections, however, the directions of viewing are other than those for
orthographic projections.

5. Isometric projection

An isometric view of the object in Fig. 1-1 shows the object from angles in which the scales
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along each axis of the object are equal(Fig.1-3). It corresponds to rotation of the object by +45°
about the vertical axis, followed by rotation of approximately + 35.264° [ = arcsin(tan(30°)) ]
about the horizontal axis starting from an orthographic projection view. “Isometric” comes from the
Greek for “same measure”. One of the things that make isometric drawings so attractive is the ease

with which 60 degree angles can be constructed with only a compass and straightedge. i

=

Fig.1-3 Isometric view of the object in Fig. 1-1

-

Showing Dimensions

The required sizes of features are conveyed through use of dimensions. Distances may be
indicated with either of two standardized forms of dimension: linear and ordinate.

With linear dimensions, two parallel lines, called “extension lines”, spaced at the distance
between two features, are shown at each of the features. ® A line perpendicular to the extension
lines, called a “dimension line” , with arrows at its endpoints, is shown between, and terminating
at, the extension lines. The distance is indicated numerically at the midpoint of the dimension line,
either adjacent to it, or in a gap provided for it.

With ordinate dimensions, one horizontal and one vertical extension line establish an origin for
the entire view. The origin is identified with zeroes placed at the ends of these extension lines.
Distances along the x- and y-axes to other features are specified using other extension lines, with the
distances indicated numerically at their ends.

Sizes of circular features are indicated using either diametral or radial dimensions. Radial
dimensions use an “R” followed by the value for the radius; diametral dimensions use a circle with
forward-leaning diagonal line through it, called the diameter symbol, followed by the value for the
diameter. A radially-aligned line with arrowhead pointing to the circular feature, called a ieader, is
used in conjunction with both diametral and radial dimensions. All types of dimensions are typically
composed of two parts: the nominal value, which is the “ideal” size of the feature, and the

tolerance,, which specifies the amount that the value may vary above and below the nominal.

Sizes of Drawings

Sizes of drawings typically comply with either of two different standards, ISO( World Standard)
or U.S. customary.

The metric drawing sizes correspond to international paper sizes. These developed further
refinements in the second half of the twentieth century, when photocopying became cheap.

Engineering drawings could be readily doubled (or halved) in size and put on the next larger (or,
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respectively, smaller) size of paper with no waste of space. And the metric technical pens were
chosen in sizes so that one could add detail or drafting changes with a pen of double (or half) the
width to the copy.

The U. S. customary “A-size” corresponds to “letter” size, and “B-size” corresponds to
“ledger” or “tabloid” size. There were also once British paper sizes, which went by names rather

than alphanumeric designations.

Words and Expressions

layout n. /A, BIHER, RE T, SR

nomenclature n. fy&k, RiE

typeface n. FiK,FRE

unambiguously adv. B #, RNEHIH

blueprint n. WA, #&iHHE, iR

view n. {LE

tolerance: n. N, BR BEE

depict . iR, W5

visible adj. BERILK, HBHK, BEH

section n. BRI, &5, WikH, T4

freehand n. fEFH

zigzagged adj. 2“2 FBIHK

electrotechnology n. Hy T 2%

projection  n. I, K5

orthographic - adj. 1EZZH), [ ] IEFEH, FEERKY

auxiliary adj. BBHE, %MBh Y

isometric . adj. KK, LAFAH

horizontal adj. K/, H1IFLR K

straightedge n. EEHZLZHR

compass n. F#, 1884, B

dimension n. R~ , REE, 48 (%) ,E(¥0) ,7T

linear adj. LR, HLK, LM

ordinate n. [$]H\Z, HAL*R

parallel adj. SEATH, AH[R] B

perpendicular adj. FTEEHHK,FZH; n. FEL

vertical adj. EEHK), H K, TEHK; n. BEHL, EHH
 diametral adj. HZK

radial adj. JEZREY, LRI, BEPREY, $RBE; n. KL, 5B
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Notes

. An engineering drawing is a type of drawing that is technical in nature, used to fully and clearly
define requirements for engineered items, and is usually created in accordance with standardized
conventions for layout, nomenclature, interpretation, appearance (such as typefaces and line

styles) , size, etc.

Tl TR i A B R — R R, Bl R (B R B IAARE . (HAR) B8,
SN AR RISE) (RH 455 IR R AVE R &, Rk M 2 e X TR

T H HER,
2. The symbols are used to define a projection in first angle (left) or third angle (right).

ERWEXRERNE—A (WNLE) RE=A(NEE) KEXHERR.

3. With linear dimensions, two parallel lines, called “extension lines” , spaced at the distance

between two features, are shown at each of the features.

EE@E — MFERRA — N RER T, ERREERHE RN KR TR R 5 &R Z

4. One of the things that make isometric drawings so attractive is the ease with which 60 degree

angles can be constructed with only a compass and straightedge.

EE@% A BEE ML AEA RS A — N ERRE R AL EERRERAHE 60 B
A HIRE

Exercises

I . Translate the following sentences into Chinese.

1. It corresponds to rotation of the object by + 45° about the vertical axis, followed by rotation
of approximately + 35.264° [ =arcsin(tan(30°)) ] about the horizontal axis starting from
an orthographic projection view.

2. Distances may be indicated with either of two standardized forms of dimension: linear and
ordinate.

3. A line perpendicular to the extension lines, called a “dimension line” , with arrows at its
endpoints, is shown between, and terminating at, the extension lines.

II. Fill in the missing words according to the text.

1. The end goal of an engineering drawing is to all the required information that will
a manufacturer to produce that component.
Engineering drawings are often referred to as or
First angle projection is the ISO standard and is primarily used in and

The required sizes of features are conveyed through use of
Sizes of circular features are indicated using either or dimensions.
Sizes of drawings typically comply with either of two different standards,the U. S. customary

o v AW

or
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I. Answer the following questions according to the text.
1. Is it true that blueprints were formerly made only by using a chemical-printing process that
yielded graphics on blue-colored paper?
What common features do engineering drawings have?
Which type of line shows the outline of the feature of an object?
Distinguish between first-angle and third-angle projection.

v e

What views and projections are mentioned according to the text?

Unit 2 Tolerances and Surface Roughness

Today’s technology requires that parts be specified with increasingly exact dimensions. Many
parts made by different companies at widely separated locations must be interchangeable, which
requires precise size specifications and production. ¢

The technique of dimensioning parts within a required range of variation to ensure
interchangeability is called tolerance. ® Each dimension is allowed a certain degree of variation
within a specified zone, or tolerance. For example, a part’s dimension might be expressed as 20 +
0.50, which allows a tolerance ( variation in size) of 1.00mm. _

A tolerance should be as large as possible without interfering with the function of the part to
minimize production costs. Manufacturing costs increase as tolerance became smaller.

There are three methods of specifying tolerance on dimensions: unilateral, bilateral and limit
forms. When plus-or-minus tolerance is used, it is applied to a theoretical dimension called the
basic dimension. When dimensions can vary in only one direction from the basic dimension (either
larger or smaller) , tolerancing is unilateral. Tolerancing that permits its variation in both directions
from the basic dimension (larger and smaller) is bilateral.

Tolerances may also be given in limit form, with dimensions representing the largest and
smallest sizes for a feature. ®

Some tolerancing terminology and definitions are given below :

® Tolerance is the difference between the limits prescribed for a single feature;

e Basic size is the theoretical size, from which limits or deviations are calculated ;

e Deviation is the difference between the hole or shaft size and the basic size;

e Upper deviation is the difference between the maximum permissible size of a part and its
basic size;

® Lower deviation is the difference between the minimum permissible size of a part and its
basic size;

® Actual size is the measured size of the finished part;

® Fit is the tightness between two assembled parts. The three types of fit are: clearance,
interference and transition ;

® Clearance fit is the clearance between two assembled mating parts;
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e Interference fit results in an interference between the two assembled parts—the shaft is
larger than the hole, requiring a force or press fit, an effect similar to welding the two parts;

e Transition fit may result in either an interference or a clearance between the assembled
parts—the shaft may be either smaller or larger than the hole and still be within the prescribed
tolerances ;

e Selective assembly is a method of selecting and assembling parts by trial and error and by
hand, allowing parts to be made with greater tolerances at less cost as a compromise between a high
manufacturing accuracy and ease of assembly.

The basic hole system utilizes the smallest hole size as the basic diameter for calculating
tolerances and allowances. The basic hole system is efficient when standard drills, reamers and
machine tools are available to give precise hole sizes. The smallest hole size is the basic diameter
because a hole can be enlarged by machining but not reduced in size. @

The basic shaft system is applicable when shafts are available in highly precise standard sizes.
The largest diameter of the shaft is the basic diameter for applying tolerances and allowances. The
largest shaft size is used as the basic diameter because shafts can be machined to a smaller size but
not enlarged.

¢ International Tolerance (IT) grade: a series of tolerances that vary with basic size to
provide a uniform level of accuracy within a given grade. There are 18 IT grades.

e Tolerance symbols: notes giving the specifications of tolerances and fits, the basic size is a
number, followed by the fundamental deviation letter and the IT number, which combined give the
tolerance zone, uppercase letters indicate the fundamental deviations for holes, and lowercase letters
indicate fundamental deviations for shafts.

Because the surface texture (or surface finish) of a part affects its function, it must be precisely
specified. Surface texture is the variation in a surface, including roughness, waviness, lay and flaws.

o Roughness: the finest of the irregularities in the surface caused by the manufacturing
process used to smooth the surface. Roughness height is measured in micrometers ( pm) or
microinches (pin).

e Waviness: a widely spaced variation that exceeds the roughness width cutoff measured in
inches or millimeters, roughness may be regarded as a surface variation superimposed on a wavy
surface.

e Lay: the direction of the surface pattern caused by the production method used.

e Flaws: defects occurring infrequently or at widely varying intervals on a surface, including
cracks, blow holes, checks, scratches and the like; the effect of flaws is usually omitted in

roughness height measurements.

Words and Expressions

surface roughness % HFH (&) B
plus-or-minus  adj. IEBX A
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theoretical dimension '~ Fi$ R~}

basic dimension F:#ER ~f

deviation n. fRZE(RWE$D)

finished part AN T5E T4, A T4
interference n. W%, T

by trial and error FHiRE R, iR L
basic hole system FF|4i

basic shaft system Z%H %

allowance n. MR, (INIL)KE

uppercase n. K5
lowercase n. /NE
cutoff n. #IE,¥iFF, Ik
waviness n. JKSTE
superimpose v. E& BN

Notes

1. Many parts made by different companies at widely separated locations must be interchangeable ,

which requires precise size specifications and production.

R MEE KK R R A A AR BHLFEA SN, SRER BT

125 B AL UL B N s DA A B R T o _
2. The technique of dimensioning parts within a required range of variation to ensure mterchangeablhty is

called tolerance.

EEEy T A E Stk TR AR IREEE RIS E P, XA AR A2,

3. Tolerances may also be given in limit form, with dimensions representing the largest and smallest

sizes for a feature.

IS 2 07T LA AR R AT R 44, 48t — M A B R R IR

4. The smallest hole size is the basic diameter because a hole can be enlarged by machining but not

reduced in size.

EFWL BN T RERER T, B — N LB R T LA T KB R REEE /0N,
Exercises

I . Translate the following words and phrases into Chinese.

1. Tolerance 2. Basic size 3. Upper deviation
4. Lower deviation 5. Actual size 6. Clearance fit

7. Interference fit 8. Transition fit 9. Selective assembly
10. Roughness 11. International Tolerance (IT) grade

. Translate the following sentences into Chinese.

1. Today’s technology requires that parts be specified with increasingly exact dimensions.
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2. When plus-or-minus tolerancing is used, it is applied to a theoretical dimension called the
basic dimension.
3. The basic hole system utilizes the smallest hole size as the basic diameter for calculating
tolerances and allowances.
4. Surface texture is the variation in a surface, including roughness, waviness, lay and flaws.
M. Fill in the missing words according to the text.
1. The technique of dimensioning parts within a required range of to ensure

is called tolerance.

2. A tolerance should be as as possible without interfering with the function of the
part to production costs.

3. Manufacturing costs as tolerance became smaller.

4. Roughness height is measured in or

IV. Answer the following questions according to the text.
1. Explain the meaning: tolerance 20 +0. 30.
2. What methods can specify tolerance on dimensions?
3. A part’s dimension is expressed as 25 +0. 6, please figure out the largest and smallest sizes.
4. State the definition of transition fit. . ‘

Unit 3 Mechanical Properties of Metals

The mechanical properties of metals determine the range of usefulness of the metal and establish
the service that can be expected. Mechanical properties are also used to help specify and identify
metals. The most common properties considered are strength, hardness, ductility, and impact
resistance.

1. Strength

The strength of a metal is its ability to withstand the action of external forces without breaking.
Tensile strength, also called ultimate strength, is the maximum strength developed in a metal in a
tension test. The tension test is a method for determining the behavior of a metal under an actual
stretch loading. This test provides the elastic limit, elongation, yield point, yield strength, tensile
strength, and the reduction in area. Tensile tests are normally taken at standardized room
temperatures but may also be made at elevated temperatures.

Many tensile testing machines are equipped to plot a curve which shows the load or stress and
the strain or movement that occurs during the test operation( Fig. 3-1). ® In the testing operation the
load is increased gradually and the specimen will stretch or elongate in proportion to the tensile load.

The specimen will elongate in direct proportion to the load during the elastic portion of the curve
to point A. At this point, the specimen will continue to elongate but without an increase in the load.
This is known as the yield point of the steel and is the end of the elastic portion. At any point up to

point A if the load is eliminated, the specimen will come back to its original dimension. ®



