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Understanding of Mechanical Drawings and
Electrical Diagrams

Part 1 Mechanical Drawings

Mechanical Drawings

A drawing must be a true and complete statement of the figure, dimension and
technical requirements, expressing the way that the part is to be manufactured.
Mechanical drawing is a process which relies heavily upon research in the principles of
representation, interpretation and related technical standards. Typical drawings in
machine manufacturing are classified as part drawings and assembly drawings. Please

see Figures 1-1 and 1-2.

1. Part Drawings
Part drawings are frequently used as instruction for manufacture and inspection of
the parts. Figure 1-3 shows an integrated part drawing as follows:

* A set of drawings: Some representation can be given to properly show the
internal and external shape of the part.

e Opverall dimensions: Specifying the requirements for manufacture and inspection
of the part integrity.

* Necessary technical requirements: Codes,symbols and notes are used to describe
the essential technical requirements in the process of manufacture,inspection and

assembly, such as surface roughness, tolerance, heat treatment, case treatment,
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Technical requirements:

blackening
Designer Unit
Check 43 Jack block
Audit Scale (DN)
Figure 1-1 Part drawing of a jack block
1
2
3
S | S52x8-7A/7C
(oN]
& &
S GB/T 68—2000
(|
% GB/T 68—2000
N _éﬁ: 7 /_L
1—T—
5 Retainer ring 1 Q235A
4 Base 1 HT200
3 Nut 1 ZQSn6-6-5
2 Bolt 1 45
1 Block 1 45
Serial No.| Description Qty Material Remarks
Designer Unit
Check Jack
Audit Scale Drawing No.

Figure 1-2 Assembly drawing of a lifting jack
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—0.05

140716
1

50+0.5

Technical requirments:
1. Modified treatment to be 220~250HB

2. Deburring
Designer | Unit
40Cr
Check Valve stem
Audit Scale 1:1 Drawing No.

Figure 1-3 Part drawing of a valve stem

and the like.
« Full contents of title block: Including the part name,material,drawing number,
scale and signature of responsible individual.

2. Assembly Drawings €

Assembly drawings are used in explaining machines or components, as shown in
Figure 1-4. In mechanical design, part drawings are usually related to the assembly
drawing which indicates the working principle and structure of a machine or component.
In the process of machine manufacturing, the drawings are to allow machining of the
metal based on the part drawing and assembling to create a unit or a machine in due

course as well as in operation and maintenance.
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Unit 1 Understanding of Mechanical Drawings and Electrical Diagrams

Representation of Machine Elements

“Mechanical Drawings” in national standards are restricted to those which specify the

view, sectional view and broken sectional view to represent the structures and shapes.

Views are projection drawings of the object. Typical views include basic views, directional
views, partial views and oblique views,as shown in Figures 1-5,1-6,1-7 and 1-8.

Upward view

—-—— =7

Right view Front view Left view Back view

-

Vertical view

I

Figure 1-5 Basic views

(@) (b)

Figure 1-8 Oblique views

Figure 1-7 Partial views

AN
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Sectional views are generally used to show the internal structure of the object with a
dashed line. We also divide them into full sectional (Figure 1-9), half sectional (Figure 1-10)
and partial sectional views (Figure 1-10).

|
!

Figure 1-9 Full sections Figure 1-10  Half and partial sections

Broken sectional views are supposed to be sectional plane at a point somewhere on
the machine element. Figure 1-11 pictures a sample of removed broken sectional view

and Figure 1-12 indicates a superposition sectional view.
A~
é % E ]

Figure 1-11 Removed sectional views Figure 1-12 Superposition sectional views

Three-dimensional Drawings

For expressing the structure and size of a component distinctly, we put a component
into a three-plane projection system,and acquire the three-dimensional drawings in the
three projection planes. The basic principle is indicated as equal length in the front view

and top view,equal height in the front view and left view, equal width in the top view
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and left view.

Figures 1-13 and 1-14 show the principle of three-dimensional drawings. The
axonometric drawing is used for complementing the outline of the body. The common
axonometric drawing combines isometric projection (see Figure 1-15) with oblique

bimetric projection (see Figure 1-16).

/ \ E’J g" top top
L) [V}
= =
. back
length width right front
/ bottom bottom

= back
3
- right

= front
(a) (b)

Figure 1-13  Principle of three-dimensional drawings

Figure '-14 Three-dimensional drawing Figure 1-15 Isometric axonometric drawing

Figure 1-16  Oblique bimetric axonometric drawing
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New Words
blacken /‘bleeken/ v. {75 B, HEPE, R bushing /'bufin/ n. #WE
tolerance /'tolerens/ n. A% maximum /'meeksimam/ n. FRAH
view /vju:/ n. B, 0HE represent /riiprizent/ vt. R, W%
ensure /in'fua/ v. AR R representation /,reprizen'teifan/ n. *
jack /dzek/ n. L, TN AR 52
code /kaud/ n. ARG, 4l interpretation /inte:pri' teifen/ n.  fi#
valve /veelv/ n. B, BTE HEHE 5, B

projection /pra'dzek[en/ n. &

Phrases and Expressions

dimension tolerance R F/A%E half sectional view ¥ H|#1E

working principle T{EJR¥E partial view J&#E AR Bl

case treatment %A ALFH partial sectional view J& &R &K

slide bearing & ZhHH & oblique view  FHLE

surface roughness & HLAEFE removed sectional view # H ¥ &
sectional view F41 &l basic view F:ASHH A

full sectional view & H|# K superposition sectional view & Wi &

directional view [n] ¥ &
Check your understanding
. Give brief answers to the following questions:

. What is a drawing?

. Discuss the view,sectional view and broken sectional view.

I
1
2. List two typical drawings in machine manufacturing.
3
4. Discuss the principle of three-dimensional drawing.
5

. How are the common axonometric drawings classified?

1. Match the items listed in the following two columns:
1. blacken a. &x/ME

2. mechanical drawing b. HLAR i &
3. view c. BE

4, maximum d. \EshRliR
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5. projection e. A

6. dashed line f. HHE
7. minimum g. ®¥

8. jack h, & KME
9. sliding bearing i R
10. sectional view i RBAE

Part 2 Understanding of Electrical Diagrams

As a manufacturing engineer, it is essential that the mechanical drawings and
electrical diagrams be understood. Electrical diagrams are intended to provide relevant
electric and electronics information., They indicate the functions, locations,
manufacturing processes as well as connections of the equipment.

For electrical purposes, block diagrams, circuit diagrams, disposal diagrams, wiring

diagrams and printed circuit board diagrams are commonly used.
Block Diagrams

Symbols or blocks with remarks are used in block diagrams to express main

structure and interrelation. A block diagram of electric driving system is shown in

Figure 1-17,
, Control device H Mom———lgriving dewanufacturing machine

Figure 1-17  Block diagram of electrical driving system

Circuit Diagrams

Circuit diagrams are fully integrated drawings using national unified graphic
symbols to express the relative connections in circuit. Figure 1-18 shows the control

circuit of self-locking positive rotation of contactor,

The commonly used electric graphic symbols and codes are shown in Table 1-1.
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QS yni FU2
L1I— u = 7
15 B Vil
i3 | wii 0

4
e sB2
7
ui2| vizlwiz i
d SBI
KM EN
KM]
3
ul vl w
KM
PE
Y112M-4 4kW

Awiring, 380V, 8.8A, 1440r/min

Figure 1-18 Control circuit of sell-locking positive rotation of contactor

Table 1-1 Graphic Symbols and Codes
Graphic o Code Graphic o Code
Description - Description :
symbol single | double symbol single | double
— DC DC ~ AC AC
intermediate
~ low frequency LF = MF
frequency
= high frequency HF ~ A.C. & D.C.
direction of direction of energy
— -
movement or force or signal
mechanic, pneumatic )
o ) ) FANAN braking arrester
or hydraulic connection
@-—D braked @--‘;-- not braked
prad automation(built-in) f--- manual control
E—--—- push-on operation —;— earthing E
earthing of case or
é protective earthing PE L )
grounding pad
$ ideal current supply (D ideal voltage supply
flashover
; fault —;
breakdown
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5
Graphic Code Graphic o Code
Description - Description -
symbol single | double symbol single | double
—p—
I wire w . three wires w
actll |
—*:‘-— shielded wire W # twisted wires w
L cable connection O terminal X
m terminal board X XT jo ) removable terminal X
T wire joining —+‘ multi-wire joining
branching or
Trmh combining of —C plug X XS
wire or cable
— plug X XP —~&~ plug and jack X
~—1- resistor R «ﬁ adjustable resistor R RP
——H— capacitor G —+‘ f— polar capacitor C
inductor, coil winding L -NTm tapped transformer L
two electrodes semiconductor
= | B < | v
piezocrystal diode
‘:\ﬂ LED VH K [bitateral diode v
unilateral breakdown )
< M % \T/ PNP triode v
diode
ﬁ— thyratron transistor A% 4 photodiode BV
:@ photodiode coupler KU @ DC generator G
@ DC motor M @ AC generator G
commutation
@ AC motor M N o L
winding
) o shunt or separate
NS series winding L EEE L
winding
3 { two-winding
T autotransformer T
@ transformer

"N



