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Unit 1

Introduction( 4 %3})

S1: Hi, I am Li Ming. I am from Weifang, Shandong Province.

S2: Nice to meet you. I am Li Hua. I am from Tengzhou, Shandong Province.
S1: Nice to meet you, too. What is the name of your college?

S2. Shandong Maritime Vocational College.

S1. What is your major?

S2 . My major is mechatronics.

S1: What are your favorite parts?

S2. I am interested in machinery and electrical equipment.

Introduction of Engineering

Engineering is different from science. Science is about discovering the natural world.
Engineering is about creating the artificial world. Scientists try to understand nature. Engineers try

to make things that do not exist in nature.

The fields of engineering are very broad. There are 4 main branches of engineering.

Fig.1.1 Chemical engineering
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Chemical engineering— We use physics, chemistry, and biology to finish chemical processes

on a commercial scale.

Fig.1.2 Civil engineering
Civil engineering—The design and construction of public and private works.

k

oy

Fig.1.3 Electrical engineering
Electrical engineering— The design, study, and manufacture of all kinds of electrical and

electronic systems.

Fig.1.4 Mechanical engineering

Mechanical engineering—The design and manufacture of physical or mechanical systems.
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Introduction of Mechatronics

Fig.1.5 Workers working on machines of mechatronics

Mechatronics is a combination of “macha” from mechanism and “tronics” from electronics.
Mechatronics is an integration of mechanical engineering, electronics and intelligent computer
control in design and manufacturing of products and processes.

Mechatronics system includes machinery ontology, detecting sensor, electronical control unit,
actuator and power.

Machinery ontology includes mechanical rack, mechanical connections and mechanical
transmission. It supports other functional units, and transfers motion and power.

Detecting sensor includes sensors and signal detection circuit. It detects the process of
mechatronic system and the changes of parameters; it transfers the information to the electronic
control unit. Electronic control unit sends the information to the actuator.

The actuator carries out the order of electronic control unit. It is a moving part. Usually
electric, pneumatic and hydraulic systems power the actuator.

Power includes electricity, gas energy and hydraulic energy.

What Mechatronics Engineers Do

Fig.1.6 Mechatronics engineers
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Mechatronics engineers design products, from cars to televisions to robotic assembly lines,

even medical equipment.

When planning a new project, a mechatronics engineer should talk with marketing managers

and workers. Then he can make computer models with software. After that, he leads a team of

technicians to make the machine. Engineers need to test the machine and make some adjustments.

If a student wants to be a good mechatronics engineer, he must learn mechanical, electrical ,

and computer knowledge.
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@ Chemical engineering— We use physics, chemistry, and biology to carry out chemical

processes on a commercial scale.
g IE—BANE AW F et Ykt ERLER AT FERE
@ Civil engineering— The design and construction of public and private works.

FRIAE—F it fe Nt fAA K, Bl kLG S TE KaGBE R Fo 4L 22 AR

R KMAREADF,

©® Electrical engineering—The design, study, and manufacture of all kinds of electrical and

electronic systems.

A LAE— I AR RGBT R,

@ Mechanical engineering—The design and manufacture of physical or mechanical systems,

such as aircraft products, weapon systems, transportation products, engines, compressors,

vacuum technology, manufacturing, and mechatronics.
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MR, TAE——B Fo Fl D ERFE M R, Bl TR KB RAAE A&,
Pl % RGN A EER R — A,

@ Mechatronics system consists of machinery ontology, detecting sensor, electronical control
unit, actuator and power source.

WL —IRAC B G B 46  AURAAR AR B 3 8 T A BT AT A3 R

@® Machinery ontology includes mechanical rack, mechanical connections and mechanical
transmission.

AR AR .36  HUR AU E B AR 2 5

1. Questions

D What is engineering?
@ How many parts does engineering include? What are they?
@) List the examples of the branches of engineering.

(@) List the examples of mechatronics.
2. Translate the following words or phrases into Chinese

(D chemical engineering
@ civil engineering

@ electrical engineering
@ mechanical engineering
(® mechatronics

® machinery

@ intelligent computer

motion

3. Multiple choice

(D Science is about the natural world. Engineering is about the artificial
world.

A. discovering; creating B. discovering; finding

C. discovering ; seeing D. finding; seeing

@ — We use physics, chemistry, and biology to finish chemical processes on a

commercial scale.
A. Chemical engineering B. Civil engineering

C. Electrical engineering D. Mechanical engineering
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©) —The design and construction of public and private works.

A. Chemical engineering B. Civil engineering

C. Electrical engineering D. Mechanical engineering

@ ~—The design, study, and manufacture of all kinds of electrical and electronic
systems.

A. Chemical engineering B. Civil engineering

C. Electrical engineering D. Mechanical engineering

® —The design and manufacture of physical or mechanical systems.

A. Chemical engineering B. Civil engineering

C. Electrical engineering D. Mechanical engineering

©® is an integration of mechanical engineering, electronics and intelligent computer

control in design and manufacturing of products and processes.

A. Chemical engineering B. Civil engineering
C. Electrical engineering D. Mechatronics
@ includes machinery ontology, detecting sensor, electronical control unit,

actuator and power.

A. Chemical engineering B. Civil engineering
C. Electrical engineering D. Mechatronics system
includes mechanical rack, mechanical connections and mechanical

transmission. It supports other functional units, and transfers motion and power.

A. Machinery ontology B. Detecting sensor

C. Electronical control unit D. Actuator

©) includes sensors and signal detection circuit.

A. Ontology B. Detecting sensor

C. Electronical control unit D. Actuator

10 carries out the order of electronic control unit. It is a moving part.
A. Ontology B. Detecting sensor

C. Electronical control unit D. Actuator




Unit 2
Electrical components ( HL " 5 A& B 14)

2.1 Resistor, capacitor, and inductor
(FBPE BB A FNE L)

Topic . Talk about the resistors in daily life.

S1: Sir, can you tell me what a resistor is?

S2: A resistor is an electrical component that resists the flow of electrical current.

S1: And then, what are the functions of resistors?

S2. Firstly, resistors are used to limit current flowing to a device. Secondly, resistors can
serve as voltage dividers. Thirdly, resistors can serve as circuit loads.

S1: Can you tell me the types of resistors?

S2. Certainly. Resistors consist of carbon composition, wire-wound, and metal film.

A resistor is an electrical component that resists the flow of electrical current. The amount of

current (1) flowing in a circuit is directly proportional to the voltage across it and inversely
proportional to the resistance of the circuit. This is Ohm Law and can be expressed as a formula.
I=U/R.

Resistors are used to limit current flow to a device, thereby preventing it from burning out.
Resistors function as voltage dividers, transistor biasing circuits, and circuit loads. Generally,

resistors consist of carbon composition, wire-wound, and metal film.
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Fig.2.1 Resistors

A capacitor is an electrical device that can temporarily store electrical energy. Basically, a
capacitor consists of two conductors ( metal plates) separated by a dielectric insulating material

which increases the ability to store a charge.

4 conductor
VA 2N + ﬂ
! insulator —» /

/7
- 7 + V4
s
NS \\ DIELECTRIC conductor
CON?)U(\ITING PLATES capacitor variable capacitor
(a) structure (b) symbols

Fig.2.2 Capacitor structure symbols

The dielectric can be paper, plastic film, mica, ceramic, air or a vacuum. The plates can be
aluminum discs, aluminum foil or a thin film of metal applied to opposite sides of a solid dielectric.

A capacitor will block DC current, but appears to pass AC current by charging and
discharging. It develops an AC resistance, known as capacitive reactance, which is affected by the
capacitance and AC frequency. The formula for capacitive reactance is XC =1/ (2pfC) , with units
of ohms.

Capacitors are available in various shapes and sizes. Usually, the value of capacitance and

the working DC voltage are marked on them, but some types use a color code similar to resistors.

Bs

3)
s

“) (&) (6)

Fig.2.3 Capacitors
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Capacitors are as follows: (a) tubular ( paper) (b) color coded (¢) mica (d) disk
(e) electrolytic (f) turning (air) (g) trimmer (air)

—_

©)

Fig.2.4 Variable shapes of capacitors
An inductor is an electrical device, which can temporarily store electromagnetic energy in the
field about it as long as current is flowing through it. The inductor is a coil of wire that may have

an air core or an iron core to increase its inductance.

Fig.2.5 Inductors
An inductor tends to oppose a change in electrical current. It has no resistance to DC current
but has an AC resistance to AC current, known as inductive reactance.
Inductors are available in a variety of shapes: air core, iron core (which may look like a
transformer, but has only two leads) , toroidal ( doughnut shaped) , small tubular with epoxy, RF

choke with separate coils on a cylinder, and tunable RF coil with a screwdriver adjustment.

screw

coil

_@www

(a) air core (b) iron core (c) toroid(FTE) (d) tubular (e) RF choke (f) tunable RF coil

Fig.2.6 Variable shapes of inductors
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© VOCABULARY

ma"
resistor [r1'z1sta ]

capacitor [ ko'paesita |

inductor [ m'dakta ]
component [ koam'paunant |
directly [ dr'rektln |
proportional [pra'paif(a)n(a)l]
inversely [ 'mvs3islr ]

voltage dividers

transistor [ treen'zisto ]
carbon [ 'kaitb(9)n]
conductors [ kon'dakto ]
dielectric [ darr'lektrik ]
ceramic [ st'reemik |

aluminum

formula

[ o'luzminom ]

[ 'formjula ]

n. B3 PH AR

n. HLAS AR

n. HLEAS

n. AT AL o
adv. HAEHL

adj. YW LGB
adv. FH 2 H {555 Ho
[F] or s

n. iR

n. [ k2] B

n. ¢k

adj. IEALSER  IFBEER
n. BRI Ak
adj. F%ERY

n. 5

n AR

@ The dielectric can be paper, plastic film, mica, ceramic, air or a vacuum.
BHEMATARK BRI ZF BHEMA ZARAZE,

@ The plates can be aluminum discs, aluminum foil or a thin film of metal applied to

opposite sides of a solid dielectric.

MAR TR 28 M i AE— R G R RE SN L — Ee B,

1. Questions

(D What is a resistor?
@ What is a capacitor?
(3 What is an inductor?

2. Translate the following words or phrases into Chinese

(D resistor




