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Unit One

Fundamentals of Mechanical Engineering

|Text 1 Engineering Drafting

Engineering drafting is a very important means, which is used for engineering designs
and engineering communications. We will introduce some key engineering 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 observer. There-
fore,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 projections 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 verti-
cally on the paper. Because background details of an object may not be visible in a princi-
pal view,it is necessary to have at least three principal views to completely illustrate a
symmetrical object. At most, six principal views will be needed to illustrate complex ob-
jects.

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 top,front,and left side views.

3. Auxiliary ( orthographic) views



THREE-DIMENSIONAL VIEW ————

PROJECTION LINES

Rear L.s.

N
I

Bottom
Fig.1 -1 Positions of Standard Orthographic Views
An auxiliary view is needed when an object has an inclined plane or curved feature
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
CIRCLE APPEARS AS AN
/ ELLIPSE
90° -

PROJECTION LINE

O

Fig.1 -2 Auxiliary View
The projectors in an auxiliary view are perpendicular to only of the direction in
which a principle 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 symbol for a sectioning cut and the
resulting sectional view. Section arrows are perpendicular to the cutting plane and indicate

the viewing direction.

e

— ) SECTION A-A

-4 e )

1B SECTION C-C  SECTION B-B

Fig.1 -3 Sectioning Cut Symbol and Sectional View

New Words and Phrases
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Notes

1. means n. FE, i

means EUFH“s"ERNPERFALHN LR, EMES/EENEBESNRAR
BOY KX B T3 2 27 1A & VR S 80E 2 FRE E 4

{51 4] : The only means to achieve success is to appeal to arms( JFIEE /7).

UG RER B ME— I R VFIE R T o

{5 /] : All means have been tried out to increase production.

HTHEEREART Uik,

{5 4] : Engineering drafting is a very important means that is used for engineering de-
signs and engineering communications.

THRERE THRRITNZRP RN - HEFTEENTA,

2. by means of F,{K%E

5 ] : Lift the load by means of a crane.

AmEREEY.

/5] : The lathe may feed the cutter by hand or may make it be fed automatically by
means of special gears.

EROTAEVAFIHASAER AsI#S,

3. orient v. {§ 5 [m]

orient---to/towards L[4 -r--- y T I SRR NHEHH

f5i%] : The other two sets of projections are orthogonal and are usually oriented hori-
zontally and vertically on the paper.

FOAHAREEEIER, ERK LBEHKERETE T ERE,

f5]8) : The course was orientated towards foreign students.

XA REEEHON I E A E TR,

4. consist of H----e 2H LB M B

5 /5] : The usual combination selected consists of the top, front ,and left side views.

BEEENHAGEMA ERMAERE,

5 /1] : The committee consists of ten members.

XANERARE 10 AHK,




5. section n. BE#EHE , BT E

151 5] : The term section is an imaginary cut taken through an object to reveal the
shape or interior construction.

AIE“EHE" RV ERN— S RERUIE, SRR BRI

X H section f& term B[R GZ1E , F TAMFEULH term,

Exercises

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

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

I
1.
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 longer 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 other.
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.
1. Multiple Choices
1. In a normal view of line,the A length of a line B measured.
A. a. shorter b. longer c. equal d. truth
B. a. should be b. can be c. is d. was

2. Ttis common to A the front,side,and back views B elevations and to the

C viewsas D views.

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

A
B
C. a. right and left  b. top and bottom c. front and back
D
. A

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

4. A ,only B of the three dimensions of width, height and depth can be
.5,



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. In a 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
II. 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 needed.

|Text 2 Engineering Materials

Engineering materials are those used in manufacturing and become parts of prod-
ucts. Engineering materials may be further subdivided into metals, polymers, ceramics and
composites. The composites are made up of two or more materials from the engineering
materials. Each of the materials in a composite retains its original characteristics. Exam-
ples of composites include wood, concrete, glass reinforced polyester and graphite polymer
advanced composites.

Common engineering materials are metals. Pure metals are seldom used in common
industrial products. Pure copper is used in electrical applications, automotive 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
2500 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:

6 -



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 percent. It is
the most common type and is often called mild steel. It is relatively inexpensive,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 percent 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, castings,and machined parts for
automobiles , agricultural equipment, machines and 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 wires.

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 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 is a special group of high carbon steel produced in small quantities 1o
high quality specifications. Tool steels are used for a wide range of cutting tools and form-
ing dies.

(3) Manganese 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
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