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Fundamentals of Mechanical Engineering
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B Text 1 Engineering Drafting .

Engineering drafting is a very important means, which is used for engineer-
ing designs and engineering communications. We will introduce some key engi-
neering drawing views as following:

1. Normal views

A normal view is a perpendicular projection onto a viewing plane parallel to
the line. In the normal view, all points of the line are equidistant from the ob-
server. Therefore, the true length of a line is viewed and can be measured, And
the true size and shape of any figure in the plane can be determined.

2. Principal (orthographic) views

In a principal view (also known as a planar view), one of the sets of projec-
tions is normal to the view. That is, one of the planes of the object is seen in a
normal view. The other two sets of projections are orthogonal and are usually
oriented horizontally and vertically on the paper. Because background detaiis of
an object may not be visible in a principal view, it is necessary to have at least
three principal views to completely illustrate a symmetrical object. At most, six
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principal views will be needed to illustrate complex objects.

The relative positions of the six views have been standardized and are
showed in Fig.1-1, which also defines the width (also known as depth), height
and length of the object. The views that are not needed to illustrate features or
provide dimension can be omitted. The usual combination selected consists of
the front, top, and right side views.

PROJECTION LINES

Fig. 1-1  Positions of Standard Orthographic Views
3. Auxiliary (orthographic) views '
An auxiliary view is needed when an object has an inclined plane or curved fea-
ture or when there are more details than can be shown in the six principal views.
The auxiliary view (Fig.1-2) is a normal (face-on) view of the inclined plane.

FORESHORTENED SURFACE

AUXILIARY VIEW
TRUE SIZE AND SHAPE

. FORESHORTENED SURFACE
s CIRCLE APPEARS AS AN
90°

ELLIPSE
O

PROJECTION LINE

Fig.1-2 Auxiliary Views
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The projectors in an auxiliary view are perpendicular to only the direction in
w hich a principal view is observed. Accordingly, only one of the three dimensions
of width, height, and depth can be measured.

4. Sections

The term section is an imaginary cut taken through an object to reveal the
shape or interior construction. Fig.1-3 illustrates the standard symbols for a sec-
tioning cut and the resulting sectional views. Section arrows are perpendicular
to the cutting plane and indicate the viewing direction.

mal

~4 —1c @ 007

= - 3_ SECTION 4—4

4 <lc Y

o SECTION C—¢C  SECTIONB—B

Fig.1-3 Sectioning Cut Symbols and Sectional Views

& New words and phrases

auxiliary (orthographic) view [ oig'ziljori] ([ 0:0a'greefik]) [vju:r] HiBI(IEMR) &
combination[ kombi'neifan] n.4HE

consist[ kon'sist] of Hj---ee ZHRG, H e 4 1%

dimension{di'menfon] n. k() ,E(H) , R, R4

drawing[ 'drotip] n. B4, % &, F2HE

elevation [ eli'veifon] n. %55, WAB5,1EBR

engineering drafting[ iendsi'nisrip] [ 'dra:ftin] TREHE, TREE4EK,ZR
equidistant[ i:kwi'distont] a.ZFEEKN

figure['figs] n. BE,E(R)S, HF(H,H) vt Fx . e

front view FEHWE (MNIERTT WEE)

horizontally[ hori'zontli] adv. #Hh, /KFHs

illustrate[ 'ilostreit] vt. E#&, (FHE®,%H))i5H

inclined plane[in'klaind] [plein] {Hi#}iE

interior construction[in'tiorio] [ kon'strakfon] PIEB&5#
measure['meza] n.ME,FEEEFE vt.UE

mechanical engineering[ mi'kenikl] [ \endsi'niorip] #HL T

normal[ 'no:mol] view FHME(EH)

parallel[ 'paralel] a. Fi7H) vt. - F47

perpendicular projection[ pa:pon'dikjulo] [ pra'dzekfon] FEH#H¥
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principle[ 'prinsapl] (orthographic) view #4 (IE3) A
right side view ZME (M ZEEAWE)

section{ 'sekfon] n. @, ¥

symmetrical object[ si'metrikal] [ 'obdzikt] 3T FR¥{E

top view LA (AT T ARFEE)

view[viui] n. WE,RE, A, RE, B vt WE,RE
vertically[ 'voitikali] adv. EEH

Q} Notes

1. means n. g, 5%

means £LFER “s” GRKE ERFENLIE. B ESE |AEIES RS ERP
RBCRF X 8 457 2 AE R 2 REE .

#l%4]:The only means to achieve success is to appeal to arms(iFiER 17).

WS HF R ME— AR RIRIER S

#5147 : All means have been tried out to increase production.

HTHZERERT -k,

#]4]: Engineering drafting is a very important means that is used for engi-
neering designs and engineering communications.

ITRSZERIRGIMERTRAN-MEEZTR,
2. by means of

%47 : Lift the load by means of a crane.

AREREEY.

#i4] : The lathe may feed the cutter by hand or may make it be fed automati-
cally by means of special gears.

ERMIIATBFLHARAHER B 3hH%.

3. orient v. e EHE, R 7 iz

#i4] : The other two sets of projections are orthogonal and are usually orien-
ted horizontally and vertically on the paper.

BHBARE T AMAELEE, EERH¥ LEEREKEPHERENM,

4] : The course was oriented towards foreign students.

XA RBEAINEE LR,

4. consists of HEFMEWA R KK

#14] . The usual combination selected consists of the top, front, and right side
views,

BEHEFENHSRMAE EARMARE,
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#l4] . The committee consists of ten members.
XAERESH 10 AHK.
5, section n. & ®E,.EE@

4] : The term section is an imaginary cut taken through an object to reveal
the shape or interior construction.

sl 00 T M 5% 2 A s SE U IR A B R R R SN B g i R

X H ,“section” £“term” WRANMIE, A THAEBI “term”,

<’ Exercises

L. Write True or False beside the following statements about the text.

1. A normal view of a line is a perpendicular projection of the line.

2. In a normal view, all points of the line are equidistant.

3. A line will be viewed from an oblique position and will appear lon-
ger than it actually is.

4. In a normal view of a plane, the true size and shape of any figure
can be determined.

5. Generally, the three principal views are orthogonal with each oth-
er.

6. At most, five principal views will be needed to illustrate complex
objects.

7. The auxiliary view is perpendicular to the inclined plane.

8. The section is an imaginary view which can be taken through an
object.

II. Multiple choices.

1.1In a normal view of line,the A length ofa line _B measured.
A. a. shorter b. longer c. equal d. truth
B. a. should be b. can be c.is d.was
2.Itis commonto A the front, side, and back views B elevations and

tothe C viewsas D views,

A. a.refer to b.as c. was d. should
B.a.is b. as c. was d. should

C. a.right and left b.top and bottomc. front and back

D. a. normal b. principal c. plane d. elevations

3. A normal view of a line is a A projection of the line onto a viewing
plane B to the line.
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s QQO0
A. a. vertical b. sloping c. inclined d. horizontal
B. a. cross b. parallel c. level d. perpendicular

4. A ,only B ofthe three dimensions of width, height and depth can
be measured.

A. a. Generally b. So that c. Therefore d. So

B.a.one b.two c. three d. zero

5. In the horizontal auxiliary view (auxiliary elevation), the A of an object
can be measured.Ina B auxiliary view, the object’s depth can be measured.

A. a. length b. width c. height d. depth

B. a. top b. bottom c. back d. front

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

1. Therefore, the true length of a line can be viewed and

2. All points of the plane are from the observer. Therefore, the true
and of any figure in the plane can be determined.
3. The other two sets of are orthogonal and are usually oriented
and vertically on the paper.
4. The usual combination selected of the top, front, and right side
views.
5. When an object has an inclined plane or curved feature, is nee-

ded.

IV. Please answer the following questions in Chinese according to the text.

1. BB ARENRE? EUVEPEMEEHESZR T MERBREATHENG? B 47

2. A REENE? TH-ANEENETEMT R I RED RS @RERE.
3. Gt aBATRERAHURE? MH UK T ESHUE— DA LA E?

4. HrarimE?

5. IREHRRAYL?

53 Text 2 Engineering Materials

Engineering materials are those used in manufacturing and become parts of
products. Engineering materials may be further subdivided into: metals, poly-
mers, ceramics, and composite. The composites are made up of two or more
materials from the engineering materials. Each of the materials in a composite
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retains its original characteristics. Examples of composite are concrete and glass
reinforced polyester. Fig.2-1 shows standard AutoCAD hatch pattern of the dif-
ferent engineering materials.

—————— T, 777 777770
sl Nl 7l |
TCCCCCL L ) //////
N A M A

EEECED 77, 7 %
ANGLE ANSI31 ANSI32 ANSI33 ANSI34 ANSI35 ANSI36 ANSI38
j I I | l llll ]T| J;I : Ll]2 ¢ 42 = _
L 1 1
——r L1 . . i | E—
] I _I_r [ —
l r r ] ‘Fln IILII I I o ‘ t ]
AR-B816 AR-B816C AR-B88 AR-BRELMAR-BRSTD AR-CONC AR-HBONEAR-PARQI1 AR-RROOF

———————  ——— ][+ + + 4
N O [ EBEee————I l|llllT e | ++++++
oH ————— [ T = | SN

O HEE==—===5 T T 1 e | MR
AT ﬁfﬁLF """"" L L1 S |
AR-RSHKEC AR-SAND BOX BRASS BRICK  BRSTONE CLAY CORK CROSS

Fig.2-1 Standard AutoCAD Hatch Pattern of the Different Engineering Materials

Common engineering materials are metals. Pure metals are seldom used in
common industrial products. Pure copper is used in electrical applications, auto-
motive radiators, and gaskets. Pure aluminum has applications in the chemical
and electrical industries. However, most metals are alloys (combinations of two
or more elements). There are over 2 500 different iron-carbon alloys (steels)
and over 200 standard copper alloys including a number of brasses, bronzes,
and nickel silvers. Each of these alloys is identified by a code number.

Steel is an alloy of iron and carbon with other elements added to produce
specific properties. The various types of steel can be grouped under two major
headings:

1. Carbon steel .

The main alloying element is carbon in steel. Carbon steel is further divided
into three groups.

(1) Low carbon steel. This steel has a carbon content of less than 0.30 per-
cent. It is the most common type and is often called mild steel. It is relatively in-
expensive, ductile, soft, and is easily machined and forged. Mild steel cannot be
heat-treated (hardened), low carbon steel is general-purpose steel.

(2) Medium carbon steel. This steel has a carbon content between 0.30 per-
cent and 0.80 percent. Harder and stronger than mild steel, it can be hardened
by heat-treating. Medium carbon steel is most commonly used for forgings, cast-
ings, and machined parts for automobiles, agricultural equipment, machines and

7
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aircraft.

(3) High carbon steel. This type of steel is easily heat-treated to produce a
strong and tough part. The material has a carbon content above 0.80 percent.
It finds wide use in hand tools, cutting tools, springs, and piano wire.

2. High alloy steel

These steels contain significant amounts of other elements in addition to
carbon. The common high alloy steels are:

(1) Stainless steel. This steel is produced by using chromium as a significant
alloying element along with nickel and other metals. The result is a tough, hard,
corrosion resistant metal.

(2) Tool steel. This steel is a special group of high carbon steel produced in
small quantities to high quality specifications. Tool steels are used for a wide
range of cutting tools and forming dies.

(3) Manganese steel. This steel is an alloy containing 12 percent carbon.
This metal is used in mining and railroad equipment because of its high tensile
strength.

¢ New words and phrases

aircraft{ 'eokra:ft] n. K#HL, KiFHE

alloy['&lsi] n. &%

aluminum[ 2lju'minism, ,&lo'miniam] n. 43,48 0&

automotive radiator[ joita'moutiv] ['reidieito] X %E S

brass[bra:is] n. %4

bronze[bronz] n. &4

carbon steel[ 'ka:tban] [stizl] 54K

castlkast] v. 83, %% n. BEH

ceramic[siremik] a. &)W n. BE

characteristic[ karikto'ristik ] n. ¥ 5,5 56 a. SHHN, FB6EH

chemicall 'kemikal] a. fh22H)

chromium[ 'kroumjom] n. 4%, & T%E

composite[ 'kompozit, -zait] n. SHMH B, EEHH, A R(ES, A4, BA)Y
a. ZGH :

concrete( 'konkrizt] n. {E&E+

copper('kopa] n. 4§, %4

corrosion resistant[ ka'rouzon] [ri'zistont] By 1F5%%h , B /&

die(dai] n.#H % i

ductile( 'daktail] a. W[EERH,H EREMEN




