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Unit 1 What Is Engineering?

Objective

You must be familiar with the word “engineering”. But what is engineering? What’ re the main
branches of Engineering? Is Engineering right for you? Let’ s figure it out!

By the completion of this unit, you’ll be able to:

(1) understand what engineering is about;

(2) know the main branches of engineering;

(3) describe different engineering branches using phrases like deal with and be concerned
with ;

(4) figure out if Engineering is a right choice for yourself.

Warming Up

Task 1 Discuss the following questions in your group and share your answers with other groups.
(1) Do you know the name of your college and your department?
(2) Are there other colleges of Engineering in your university? What are they?

Term study

Task 2 Video 1-1 talks about “What Is Engineering” in a very interesting and creative way. I bet
you ' 11 like it. But don’t just watch and laugh, you’ ve got a task to do. What branches of engineer-
ing does the video mention and what does each branch of engineering deal with? Please complete Ta-
ble 1-1 based on the video. The first one has been done for you.

Table 1-1 Branches of engineering and their concerns

Branches of Engineering Their concerns

Mechanical Designing the engine

Task 3 Can you make a definition of Engineering ? Write it down and share it in your group.
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Engineering is
Now watch Video 1-2 and see what the professors and students of University of Michigan say.

Take a note of the key words about engineering.

Task 4 Read the text and
(1) list as many engineering branches as you can.

(2) list the four characteristics of engineering method.

Text

What Is Engineering?

[1] Do you want to change the world? Think engineering! It’ s everywhere, shaping our world
for the better. Engineering is not science. Science is about discovering the natural. Engineering is
creating the artificiality. Scientists discover the world that exists; engineers create the world that
never was.

[2] Engineering is an incredibly diverse and exciting field. Civil engineering is concerned
with making bridges, roads, airports, etc. Mechanical engineering deals with the design and manu-
facture of tools and machines. Electrical engineering is about the generation and distribution of elec-
tricity and its many applications. FElectronic engineering is concerned with developing components
and equipment for communications, computing and so on. Chemical engineering converts raw mate-
rials into usable commodities.

[3] With the rapid advancement of technology, many new fields are gaining prominence and new
branches are developing such as Computer Engineering, Software Engineering, Nanotechnology, Molecu-
lar Engineering, etc. These new specialties sometimes combine with the traditional fields and form new
branches such as Mechanical Engineering and Mechatronics, Electrical and Computer Engineering.

[4] Underlying all engineering fields is a common way of thinking, analyzing and solving
problems. The way in which engineers think and work has been defined as the engineering method ,
which has four characteristics.

[5] First, the engineering method is used to analyze , model and solve complex technical prob-
lems that require an integrated interdisciplinary view of problem solving.

[6] Another characteristic of the engineering method is that engineers break down complex systems
into the simpler components. And in a sense, take the problem apart, not physically but intellectually.

[7] The third characteristic is the development and using of mathematical simulation models. Such
models become the engineers’ tool for examining, understanding, visualizing and designing complex sys-
tems.

[8] Finally, engineering method involves synthesis and design. In this process engineers must
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take into account factors such as reliability, safety, flexibility, economy and sustainability.

[9] So do you think engineering is right for you? The world today is facing enormous challen-
ges such as global warming, burgeoning population growth, continually increasing energy demands,
natural resource depletion, and the challenge of sustainable growth. We are convinced that engineers
will be able to solve these problems. This country and this world need more young men and women
to enter engineering.

Source: Adapted from the promo of University of Buffalo, School of Engineering and Applied Sciences,
www. eng. buffalo. edu

Task 5 Now watch Video 1-3 to help you understand the text totally and check your answers to
Task 4.
Task 6 Fig. 1-1 shows some of the areas in which engineers work. Can you identify them? What

kinds of engineers are concerned with these areas?

Fig. 1-1 Various branches of Engineering
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Language Study

deals with/is concerned with
What is the link between Column A and Column B?

Column A lists a branch of engineering or a type of engineer. Column B lists things they are
concerned with. We can show the link between them in a number of ways.

Task 7 Do the Language Study first in Table 1-2 and then match each item in column A with an
appropriate item from column B and link the two in a sentence.
The first one has been done for you like this:

Table 1-2 Engineering fields and the things they are concerned with

(1) marine a. air-conditioning

(2) aeronautical b. roads and bridges

(3) heating and ventilating c. body scanners

(4) electricity generating d. cables and switchgear

(5) automobile e. communications and equipment
(6) civil f. ships

(7) electronic g. planes

(8) electrical installation h. cars and trucks

(9) medical ‘ i. power station

Task 8 As a student of engineering or as a professional engineer, you have to read a great deal.
Having a purpose helps you get the information you want quickly and accurately when you read.
Your purpose here is to find the most appropriate course for each of the following prospective

DF15 1 3% www. ertongbook. com



Unit 1 What Is Engineering?

students. Use the course guide which follows and answer using the course code. Please work in team

so that each of you only has to find right courses for 2 or 3 students.

Student Information :

(1) A student who has just left school and wants to become a technician.

(2) A student who wants to design ships.

(3) A student who wants to get an engineering degree and also improve his knowledge of lan-
guages.

(4) A student who wants a degree eventually but whose qualifications at present are enough to
start an HND (Higher National Diploma) course.

(5) A student who wants to work as an engineer with the air force.

(6) A technician employed by a company which installs electrical wiring in factories.

(7) A student with a National Certificate in Electrical Engineering who is prepared to spend
another two years studying to improve her qualifications.

(8) A student interested in how micro- organisms can be used in industry.

Course Guide Engineering
Course Code Course introduction
EE22 Higher National Diploma in Electronic and Electrical Engineering. Two years,

full-time. For potential electronic and electrical engineers. The first year is
common and the second year allows students to specialize in either electronic or
electrical engineering subjects. Successful students may continue to a degree

course.

EE17 National Certificate in Electrical Engineering. One year, full-time. For poten-

tial technicians or for those who wish to gain entry to an HND course.

EE3 Higher National Certificate Course in Electronic and Electrical Engineering. Two
years, day-release. This course provides the technical education required for

senior technicians employed in the electrical installation industry.

H300 Bachelor of Engineering ( B Eng) —Mechanical Engineering for Europe. Four
years, full-time, including one year study and work attachment in France or
Germany.

H400 Bachelor of Engineering (B Eng) —Aeronautical Engineering. Three years,
full- time, or four years including one year of professional training in the aircraft
industry.

HJ36 Bachelor of Engineering (B Eng) —Naval Architecture and Ocean Engineer-

ing. Three years, full-time.

H340 Bachelor of Science (Engineering) —Mechanical.
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Course Code Course introduction

H250 Bachelor of Engineering (B Eng) —Manufacturing Management. A two- year
HND course in engineering followed by two years of technology and management

designed to produce managers qualified in high technology.

Situation Practice

Task 9 You're the parent of a high school student who is hesitating about which major he should
choose for his university life and future career. You’ ve got a list of points to consider when deciding
whether to study engineering or not. Tick the statements which refer to him. If you have ticked most
of these statements, engineering is the right course of study for him. Role- play it with your partner.
One asks questions based on the following statements ( for example, Are you interested in how and

why things work?) The other should give more information besides yes or no.

(1) Interested in how and why things work.

(2) Constantly gather facts about their environment and store them away.

(3) Usually able to master theory and abstract thinking, but don’ t particularly like dealing
with it unless they see a practical application.

(4) Focused on living in the present, rather than the future.

(5) Love variety and new experiences.

(6) Highly practical and realistic.

(7) Excellent “trouble-shooters”.

(8) Usually laid-back and easy- going with people.

(9) Independent and determined.

(10) Usually quite self- confident.



Unit 2 Manufacturing Processes

Objective

Take a look of the objects around you: your pen, waich, computer, cell phone, chair and desk. . .
You could not find them in nature as they appear in your room. They have been transformed from various
raw materials and assembled into the shapes by various processes that we call manufacturing.

By the completion of this unit, you’ll be able to:

(1) understand the two types of manufacturing: primary and secondary ;

(2) be familiar with the six processes of secondary manufacturing;

(3) describe various types of connection in engineering.

Warming Up

Task 1 Discuss the following questions in your group.

(1) What’ s manufacture?

(2) What’ s the relationship between mechanical engineering and material forming engineer-
ing?

(3) How many manufacturing processes do you know and what are they?
Task 2 Watch Video 2-1 and answer the following questions :

(1) What’ s manufacture according to the video?

(2) In order to drill a hole, she uses three kinds of tools. What are the tools in order of in-
creasing the level of automation?

(3) In order to cut the piece of wood, she uses three kinds of tools. What are the tools in order

of increasing level of automation?

Term study

Task 3 In Video 2-2, the boy wants to make a flying car. But the problem is that he does not
know how things are manufactured. Watch Video 2-2 and fill in the blanks.

(1) There are two types of manufacturing procésses: and processing.

(2) There are six kinds of secondary processes. They are:

- ’

’ ’

2
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(3) The first kind of secondary processing of materials is about changing size and shape, which

includes 3 , and

Task 4 Read the text, correct and supplement your answers in task 2. Then answer the questions;

(1) Which processes can directly change industrial materials into a finished part in one step?
(2) What manufacturing process do turning, milling, drilling belong to?

(3) What are the three basic methods of assembly used in manufacturing?

(4) Why do the most products require a surface finishing?

Text

Manufacturing Processes

There are two types of manufacturing processes: Primary and secondary processing. Primary
processing changes raw materials like wood and metal into standard stock. The standard stock then
requires further processing to be made into finished products. This processing is called secondary
processing.

There are six kinds of secondary processes. Each of these processes changes the original stand-
ard stock material step by step into a new form, whether it’ s a usable manufactured part or a prod-
uct. These are : '

® casting and molding

® forming

® separating

® conditioning

® assembling

® finishing

Casting ( Fig. 2-1) and molding are similar processing in which material in liquid or non- solid
state 1s poured or forced into a prepared mold. Both processes depend on either expendable or reus-
able mold. First, the material is prepared by softening, dissolving or mixing with other materials.
Then once the material is poured or forced into the mold, it’ s solidified by cooling, drying or chemi-
cal reaction. The new solid part or product is then removed by destroying the mold if it’ s expenda-
ble or by opening the mold if it’ s resuable. When this process is done with metal or ceramic, it’s
referred lo as casting, which is illustrated in Fig. 2-1. But when it’ s done with plastie, it’ s called
molding. Both casting and molding are the only processes that can directly change industrial materi-
als into a finished part in one step. We’ re going to learn details about casting in Unit 9 and molding
in Unit 15.

The next process, forming, changes the size and shape of the material, but not the volume of
material; see Fig. 2-2. In forming, a force is applied to the material which is strong enough to
change its shape, but not so strong that it destroys the material itself. Great mechanical force, high
air pressure, explosives or strong vacuum are used to force the material through or against the die or

mold. All of these tools must be harder and stronger than the forming material. Some materials are
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Molten metal

Ejector pin

Finished
casting
Shell mold Backing material

Casting Flask

Sand-resin
mixture

Heated pattern
Shell

formed at room temperature, others are heated to make the forming process easier or to produce a
more accurate part. Forming may require several steps with each change in the shape of the original
material, being made one step at a time. We’ re going to discuss these topics in detail in Unit 12,
13 and 14.

The next manufacturing process is separa-
ting. There are two (raditional separaling meth

(Illi‘j lZI‘:l'I!III‘I)‘,' ,HHE

shearing. Machining changes
the shape and size of materials by removing chips
of particles a little bit at a time. The typical ma-
chining includes turning, milling ( which are
shown in Fig. 2-3), drilling, boring and grind-
ing etc. Shearing changes the shape and size of
materials by fracturing or breaking off pieces.

1 1 1

( 1 ¥ 1 . | £Ye s =T {
50 far we have talked aboul the tirst Kind ot

secondary processing ol mat rials that

. 1 .1 A - :
size and shape li;,i. 2-2 Roll forming

The next kind is conditioning. Conditioning

1sed to change the internal or external properties of materials such as making them stronger, har-

der, tougher and more or less elastic. We’ re going to see more about this topic in Unit 8.

The third kind of manufacturing processes is assembly, where all the parts of the product are
put together. Three basic methods of assembly are used in manufacturing: bonding, mechanical fas-
tening and joining. In Unit 17, we’ Il learn more about welding, which is one method of bonding.

™~

Most products require a surface finish which provides protection and makes them more atirac-



Fig. 2-3 Typical machining processes: turning and milling

tive. This final process is called finishing. One type of finishing involves coating over the surface of
the material. The other is a conversion of the surface itself. Finishing makes the products both more
attractive and durable.

As to how to choose manufacturing materials, we also need to know the properties of different
materials. Material properties are categorized as mechanical, physical, thermal, chemical, electri-
cal, optical and acoustical. We’ re going to study different materials and their properties in Unit 5,
Unit 6, and Unit 7.

These topics above are all the concerns of Material Forming and Control Engineering.

Source: Adapted from the video *Manufacturing Processes” , produced by Lawper Video Productions, Inc, Mo-
line, Illinois
Task 5 Now watch Video 2-2 from beginning to 813" again to help you understand the text. Then
work in group and find out more information which is NOT mentioned in the Text.

(1) List more separating methods mentioned by the video.

In non- traditional machining, , s and light like lasers are used

to separate particles or pieces from the original material. In flaming cutting, flame and
can be used to cut excess material. The most recently developed separating process technology uses
chemical action is

(2) There are three ways of conditioning. They are heating, and condi-

tioning.

Language Study

Connections

Study these expressions for deseribing how components are connected to each other.
A is bolted to B. = A is connected to B with bolts.

A is welded to B. = A is connected to B by welding.

A is fixed (attached, connected) to B. = no specific method given.



