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Unit I The Basic Knowledge
of Machinery
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L | Lesson 1 The Views of Engineering
Drafting

Engineering drafting is a very important process in engineering design and
engineering communication. Some key engineering drawing views are discussed
below.

1. Normal views of lines and planes

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

2. Principal (orthographic) views

In the principal views (also known as the planar views), one of the sets of
projectors 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 projectors are orthogonal and are usually
oriented horizontally and vertically on the paper.® Since background details 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
principal views will be needed to illustrate complex objects.

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

THREE-DIMENSIONAL VIEW ————

\"
“o\\
PROJECTION LINES - Y/

N
-4 - 4
7

Rear Li: S: \ } Front | / R. Si

1
|
I

-
- —— -

- —— -

T

|

I s/
|

L

|
T
Bottom

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
feature or when there are more details than can be shown in the six principal views.
The auxiliary view is a normal (face-on) view of the inclined plane. See Fig. 1-2.

The projectors in an auxiliary view are perpendicular to only one of the
directions in which a principal view is observed. Accordingly, only one of the three
dimensions of length, width and height can be measured. In the horizontal
auxiliary view (auxiliary elevation), the object’s height can be measured. In a
frontal auxiliary view, the length and width of the object 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.
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FORESHORTENED SURFACE

AUXILIARY VIEW
TRUE SIZE AND SHAPE

FORESHORTENED SURFACE
CIRCLE APPEARS AS AN
ELLIPSE

PROJECTION LINE

\
7

M

Fig. 1-2 Auxiliary View

1 e D)

—— - 1 SECTION 4—4
’ e
/
///A SECTION B—8
lg SECTION C—C

Fig. 1-3 Sectioning Cut Symbol and Sectional View

*  Words and Expressions
view n. fLE, K&, WA, UWE, BN vt. UL, UF
perpendicular a. EHK, EXM; n. EBL

normal n. E#, EM, BE, (] &R a. EEN, RN
projection n. #%, kit

parallel a. FATHI, HFEK: n. FITL: v. HNT, FITT
equidistant a. BEEH%M, FEK

auxiliary a. B, *BhE

orthographic a. IEASH), EHK

projector n. ¥, #¥E

orthogonal a. HfM, EEHMK

orient vt. K, ®H; n. KH;: a. EHN; vi. BAER
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illustrate vt. G188, BM#E; vi. 256

symmetrical a. XtFRK, B

feature n. $F1E, HAE, RA: vE. - HIEA, HE--IIE
dimension n. R~F, RE, &%), BE&),

redundant a. &M

omit vt. H&, KR, #RK

elevation n. EHEE, L7, =i, iR, #1_E, W4

incline n. Hi#, #@; vt. FEEF, FEHL vi. BE, @R
interior a. AXK, WK n. A

symbol n. #%, 8%, 21

indicate vt. ?E‘Hj’ 57?\.! gﬁE’ ﬁﬁ:\.t %E’ I‘ﬁ?ﬂ%“ﬂ
curve n. £k, Zih; vt. T, FEd; vi. Rk, L%t
imaginary a. 88, EEM, BN

reveal vt. BHL, B/x, #Bx, B

. Notes
@ A normal view of a line is a perpendicular projection of the line onto a

viewing plane parallel to the line.
LBNENERZEAFESH P THOEE LNEERY.
@ The other two sets of projectors are orthogonal and are usually oriented

horizontally and vertically on the paper.
AR ERMEER, BERE LEE MK FEFARE, —ANEETHRE.

Exercises
1. Write True or False beside the following statements according to 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.
€)) A line will be viewed from an oblique position and will appear

longer than it actually is.
©)) In a normal view of a plane, the true size and shape of any figure
can be determined.
Generally, the three principal views are orthogonal to each other.
At most, five principal views will be needed to illustrate complex

(3)
()
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objects.

) The auxiliary view is perpendicular to the inclined plane.

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

2. Multiple Choice.

(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) Itis common to _A__the front, side, and back views __B _elevations
andtothe _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 bottom c. front and back
D. a. normal b. principal c. plane d. elevations

(3) A normal view of a lineis 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_ ofthethree 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. frontal
3. Fill in the blanks 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
views,
(5) When an object has an inclined plane or curved feature, is needed.
4. Please answer the folowing questions in Chinese according to the
text.
(1) HRBEH2REME. ERESHEEMNELRRBREBITUED? HH42

of the top, front and right side
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(2 fFaREENE? —BANANTEREBRR M4 BERILAEEZNBRR—
Nt ERRERER.

(3) B AR THRERBMUE? I AV%K. B, R=ERTHPNE—APRTUEK?

@ HH22#0nE?

(5) TEERMMHRREMA?

(6) A LMFLAER M AaThEe?

Lesson 2 Engineering Material

1. Types of material

Material may be grouped in several ways. Scientists often classify materials
as solid, liquid or gas by their state. They also separate them into organic (once
living) and inorganic (never living) material.®

For industrial purposes, materials are divided into engineering materials and
nonengineering materials. Engineering materials are used in manufacturing and
become parts of products. Nonengineering materials are the chemicals, fuels,
lubricants and other materials used in the manufacturing process but do not
become parts of the product.®?

This grouping is not exact. Engineering materials may be further subdivided
into metals, polymers and ceramics. A fourth type of material sometimes listed is
called a composite. Materials in this group are made up of two or more materials
from the engineering groups. Each of the materials in a composite retains its
original characteristics. Examples of composites include wood, concrete, glass
reinforced polyester and graphite polymer advanced composites.® Different
engineering materials are shown in Figure 2-1.

2. Common 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 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.



