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Unit 1 An Overview of Mechanical Engineering

Mechanical engineering is concerned with the design, manufacture, installation, and
operation of engines and machines and with manufacturing processes. It requires a solid
understanding of concepts including mechanics, thermodynamics, and engineering design; as
well as solid grounding in physics and math. Mechanical engineers use these core principles
along with tools like computer-aided engineering and product lifecycle management to design
and analyze manufacturing plants, industrial equipment and machinery, heating and cooling
systems, transport systems, aircraft, watercraft, robotics, medical devices and more.

History of mechanical engineering

History of mechanical engineering dates to ancient Greece and China, where mechanisms
like screw pumps, steam engines, clocks, seismometers, and even differential gears were invented.
Chain drives, crankshafts, and camshafts date to the Middle Ages. As a field of engineering study,
however, mechanical engineering did not start until the advent of the Industrial Revolution with
the demand for the steam engine. The invention of the steam engine in the latter part of the 18th
century gave an enormous impetus to the development of machinery of all types. As a result, a
new major classification of engineering dealing with tools and machines developed, receiving
formal recognition in 1847 in the founding of the Institution of Mechanical Engineers in the
United Kingdom. Mechanical engineering has evolved from the practice by the mechanic of an
art based largely on trial and error to the application by the professional engineer of the scientific
method in research, design, and production. Since then, advancements in the field of mechanical
engineering have led to such breakthroughs as the internal combustion engine, which made
heavier-than-air powered flight possible and would also lead to the development of the
automoblie, air conditioning, robotics, and more.

Mechanical engineering subdisciplines

Mechanical engineering is a collection of many mechanical engineering subdisciplines.
Fundamental subjects of mechanical engineering include:

Mechanics

Mechanics is the physical science that deals with the state of rest or motion of bodies under
forces. It includes specific topics such as statics and dynamics, strength of materials, solid
mechanics, fluid mechanics/fluid dynamics, hydraulics and pneumatics, and mechanism design
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(which includes kinematics).

Mechanics is used extensively in the design and analysis phases of a project. In vehicle
design, statics will be employed in the design of the frame of the vehicle, in order to evaluate
where and how the stresses will interact. Dynamics might be used when designing the car’s
engine, to evaluate the forces on the pistons and cams as the engine cycles. Mechanics of
materials will be used to choose appropriate materials for each component of the frame and
engine. Fluid mechanics will be used to design a ventilation system for the vehicle, and intake
system of the engine.

Structural analysis

Structural analysis is devoted to examining why and how parts fail. Structural failures occur
in two general modes: static failure and fatigue failure. Static structural failure occurs when,
upon being loaded (having a force applied), the object being analyzed either breaks or is
deformed plastically, depending on the criterion for failure. Fatigue failure occurs when an
object fails after a number of repeated loading and unloading cycles. Fatigue failure occurs
because of imperfections in the object.

Structural analysis is often used by mechanical engineers after a failure has occurred, or
when designing to prevent failure. It may be used in the office when designing parts, in the field
to analyze failed parts, or in laboratories where parts might undergo controlled failure tests.

Thermodynamics

Thermodynamics covers topics such as heat transfer, energy conversion, and
refrigeration/air conditioning. It is the study of the relationship between heat, work, temperature,
and energy. In broad terms, thermodynamics deals with the transfer of energy from one place to
another and from one form to another. The key concept is that heat is a form of energy
corresponding to a definite amount of mechanical work.

Drafting

Drafting or technical drawing is the means by which mechanical engineers create
instructions for manufacturing parts. A technical drawing can be a computer model or
hand-drawn schematic showing all the dimensions necessary to manufacture a part, as well as
assembly notes, a list of required materials, and other pertinent information. A U.S. mechanical
engineer or skilled worker who creates technical drawings may be referred to as a drafter or
draftsman. Drafting has historically been a two-dimensional process, but recent Computer-Aided
Designing (CAD) programs have begun to allow the designer to create a part in three dimensions.

New Words and Expressions

manufacture [[maenju'feektf o] vt. & n. HlliE

installation [insta'leifan] n. &3, wE;: ¥KE, W&
operation [opa'reifen] n. #lE, 2%, &F



thermodynamics [,0o:maudai'naemiks] n. # 1%

core [ko:] n. #%.L», ¥ERE, BT R

principle [prinsepl] n. JFH, &I

machinery [ma'[iineri] n. (E2#) P13

watercraft [wo:tekra:ft] n. iR

robotics [rau'botiks] n. HL3§ AHAR

device [di'vais] n. &, %%, /R

mechanism [mekanizem] n. YIM3RE

seismometer [saiz’momita] n. HiER 2%

differential [difa'renfel] adj. 23

gear [gia] n. %S fRENEEE. (HO #; AR, &%
crankshaft ['kreenk[a:ft] n. HlEH, i

camshaft [keem{[a:ft] n. FLEEHI

advent ['sedvent] n. HIL, FR

classification [kleesifikeifon] n. 433, 4% KH|, FI, 1K
evolve [i'volv] ve. & vi. 184%; b

trial ['traiol] n. Wik, AR, K, HH, FH

application [seplikeifen] n. N A; HiF

combustion [kem’bast[ an] n. A%

subdiscipline ['sab'disiplin} n. CERE 432, 2%
motion [maufan] n. K B3

statics ['steetiks] n. F 1%

dynamics [dai'neemiks] n. 3111%, Ji%

fluid ['flu:id] adj. WAREI, WBNH  no K, Wil
hydraulics [hai'dro:liks] n. 7K )72

pneumatics [nju:'meetiks] n. SN %

kinematics [kini'meetiks] n. IE3h% (JZH—N03Z, AP ERIEE)D
vehicle ['vitikl] n. BT H, Z#

frame [freim] n. HEZE, &3¢, M3

evaluate [i'veeljueit] vr. fi%; PV, 4t

piston ['pisten] n. 153

cam [keem] n. %

component [kem'paunant] n. B4y, ARES, W, T
ventilation [venta'leif an] n. S UM WX EE: WRITIE
analysis [e'neelasis] n. 47

part [pa:t] n. TIM4

criterion [krai'tierion] n. (. HIWEN) A, #ENL
conversion [kan'va:[en] n. ¥, 1k



term [to:m] n. RiE, FIIHE

dimension [di'menfen] n. X~F, F&; AW, &
schematic [ski:'meetik] n. BIE adj. BRL; HEEH
pertinent [pa:tinent] adj. AXHK; XK

Notes
1. mechanical [mi'keenikal] adj. HUMkII, J72H)
mechanics [mi'keeniks] n. 1% Y%
mechanic [mikeenik] n. T, P& T
2. be concerned with &4 “AEW 3|, H--- - H K", Bl: These researches are concerned
with gravity. XEHR 55| 1H XK.
3. drive [draiv] n. 1430, 9&3f). $iin: This car has a front-wheel drive. X%/ ZAE
CIEZE SR
4. impetus ['impitas] n. #E3h, {23, R H#EshT7. B4 The treaty gave a fresh impetus
to trade. XIS AFE I I 5 XH#EBE T —2F . This is the primary impetus behind the
economic recovery. X EZ{EFAFHEHFMNEERN .
5. Institution of Mechanical Engineers f&5#% IMecE, ZEHLM TRIMth<. ZHhEmar
T 1847 ¢, BRHRA ERBEANM TREEARAE. BRI AREE TR TR S — ML
IR, PR TREM A A ZERIER . e 2 B vEE MY TR R %%
ENLA .
6. fatigue [fo'tirg}n. %57, FHR. Bll: fatigue failure JHFTWIR; FHBIL

7. corresponding to FA “AHZgFeeeee y Egeeeees F—3". #li: What we required you to
do is corresponding to the contract. BT E KT HMBBERFEAFME.

8. be referred to as BN “ AR HAg-eeee- ”, #l: Smoking is usually referred to as a bad habit.
W T A A R SR

Exercises ¥

,‘ - é
. Questions for discussion.

. What does mechanical engineering study?

. What are the major subdisciplines of mechanical engineering?

. Which inventor in the world history do you admire most?
. Which invention in the 20th century do you think is the greatest?

I
1
2
3. Are you interested in mechanical engineering? Why/Why not?
4
5
6. To be an inventor, what qualities are essential?

II. Put the following expressions into Chinese.
manufacturing process

screw pump

differential gear



chain drive

trial and error

state of rest

motion of bodies under forces
solid mechanics
fluid dynamics
strength of materials
intake system

heat transfer
deformed plastically
in three dimensions

OI. Put the following expressions inte English:
B T2

TRt

FEY R 22 J7 TG 1 SE R E AR AR
7 it A A 30

s A=

Tk &%

PLRFIARH ARG

Tk Ay

PIADL

WMRARG

2 ALY

e FiEl

fie B 1

gl

IR

SR HIE B

BARTA

A

IV. Put the following sentences into Chinese.

1. Mechanical engineering is concerned with the design, manufacture, installation, and
operation of engines and machines and with manufacturing processes.

2. Mechanical engineers use these core principles along with tools like computer-aided
engineering and product lifecycle management to design and analyze manufacturing plants,
industrial equipment and machinery, heating and cooling systems, transport systems, aircraft,
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watercraft, robotics, medical devices and more.

3. Mechanical engineering has evolved from the practice by the mechanic of an art based
largely on trial and error to the application by the professional engineer of the scientific method
in research, design, and production.

4. Dynamics might be used when designing the car’s engine, to evaluate the forces on the
pistons and cams as the engine cycles.

5. A technical drawing can be a computer model or hand-drawn schematic showing all the
dimensions necessary to manufacture a part, as well as assembly notes, a list of required
materials, and other pertinent information.

V. Put the following passage into Chinese.

As we look around us we see a world full of “things”: machines, devices, tools; things that
we have designed, built, and used; things made of wood, metals, ceramics, and plastics. We know
from experience that some things are better than others; they last longer, cost less, look better, or
are easier to use.

Ideally, however, every such item has been designed according to some set of “functional
requirements” as perceived by the designers — that is, it has been designed so as to answer the
question, “Exactly what function should it perform?” In the world of engineering, the major
function frequently is to support some type of loading due to weight, inertia( {51t} ), pressure, etc.
From the beams in our homes to the wings of an airplane, there must be an appropriate melding
of materials, dimensions, and fastenings to produce structures that will perform their functions
reliably for a reasonable cost over a reasonable lifetime.

VI. Read the following passages aloud.
B ENE R

B2 REE. SHAB=AKAIM “s” 3% “es” MEFHRN

e “s” fEVWEWIEIG, iE[s], W books F k KiEHZF(k], FrLls K[s].

o “s” fEMHIEMIGHE)GTiE[z], W digs H g KA E[g], Frbls K[z] , plays  ay
KotiEeils Frbhs K[z].

o “s” fEAEL, dZJaN, MSRTHEMI[t], [dPERKR iR, W gets #iR[gets], feeds
BA[fidz].

e “es” fEch, sh, s, x, oZ5J5iE[iz], W watches FifE[wotfiz], kisses #iE[kisiz].

Now you try!

o “s” {EVEWIEJG: topics [topiks]

o “s” fEMi4HE 5. engines [end3inz]; machines [ma'[inz]; principles ['prinsaplz];
tool [tu:lz] systems ['sistemz]; materials [ma'tiarialz]; includes [in'klu:dz]

e “s” fEJLEJA: requires [rikwaiaz]; engineers [end3i'niaz]



o “s” BEAEt, dJh: concepts [konsepts]; plants [pla:nts]

e “es”7E ch, sh, s, x, 0 % J5 : processes ['prausesiz]; devices [di'vaisiz]; forces [fo:siz]

1. Read after the recording and pay special attention to the “stressed syllabuses” which
have been underlined for you.

Mechanical engineering is concerned with the design, manufacture, installation, and

operation of engines and machines and with manufacturing processes. It requires a solid
understanding of concepts including mechanics, thermodynamics, and engineering design; as
well as solid grounding in physics and math. Mechanical engineers use these core principles
along with tools like computer-aided engineering and product lifecycle management to design
and analyze manufacturing plants, industrial equipment and machinery, heating and cooling
system, transport systems, aircraft, watercraft, robotics, medical devices and more.

Mechanics is the physical science that deals with the state of rest or motion of bodies under
forces. It includes specific topics such as statics and dynamics, strength of materials, solid
mechanics, fluid mechanics/fruid dynamics, hydraulics and pneumatics, and mechanism design
(which includes kinematics).

i 4 5

o WIEILCA)THS, BEZEER —NMEREN, A7 EE—MEKREE.
o ALHEIZN, MR —MHRIUEESR, F—MEAUTEFL, XA EEEER
(liaison). Py FRAIEREH I BRA B TIF S A BRE A LI EH EE N DERE,

2. Read after the recording and pay special attention to “sense groups” and “liaison”. The
underlined are the parts that can be linked together.

Mechanical engineering is concerned with / the design, manufacture, installation, / and
operation of engines and machines / and with manufacturing processes. // It requires a solid
understanding of concepts / including mechanics, thermodynamics, and engineering design: / as
well as solid grounding in physics and math. // Mechanical engineers use these core principles
along with tools like / computer-aided engineering and product lifecycle management / to design
and analyze manufacturing plants, industrial equipment and machinery, / heating and cooling
systems, transport systems, / aircraft, watercraft, robotics, medical devices and more.

Mechanics is the physical science that deals with / the state of rest or motion of bodies under
forces. // It includes specific topics such as / statics and dynamics, strength of materials, solid
mechanics, / fluid mechanics, hydraulics and pneumatics, / and mechanism design (which
includes kinematics).

Top 10 Qualities of a Great Engineer

There are certain personality traits which are key to a successful engineer. If applying for
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mechanical engineer jobs, then possessing most or all of these traits will put you ahead of other
applicants applying for mechanical engineer vacancies.

It will also put you on the best track for a long and accomplished career in engineering. This
may be in any industry sector such as the aerospace industry, manufacturing industry, automobile
industry or other. Some key traits include:

1. Being logical

All engineers have logical thinking skills. This allows them to look at any problem and
break it down into smaller problems. This logical approach allows the engineer or engineering
team to make sense of complex systems, understand how things work and how problems arise
and to find the best and most appropriate solution.

2. Being a bit of a perfectionist

Engineers will always strive for perfection and better ways of doing things. This might be in
the presentation of their work or the solution itself. Striving for excellence is a key engineering
trait. A great engineer pays meticulous attention to details. The slightest error can cause an entire
structure to fail, so every detail must be reviewed thoroughly during the course of completing a
project.

3. Being organised

An organised engineer is often a sign of someone who likes order and structure. This is
important as it allows the engineer to get work completed more efficiently. You never find a
messy engineer!

4, Liking science

Engineers should enjoy elements of science, because this allows them to find out how things
work which is something an engineer loves to discover. A love for science is usually a sign of a
potential engineer.

5. Loving to talk

Whatever field of engineering they are a part of, engineers love to talk about their topic.
They therefore love debating issues within the field and embracing their topic with open arms. If
there is a conflict, they love to talk about it until it is solved and will not rest until some
conclusion has been made. This shows the passion of an engineer.

6. Being concentrated

Engineers are able to concentrate on something intently for a long amount of time, whether
this is an electronics engineer concentrating on working on a cable or an automobile engineer
focusing on analysing a component of the car’s engine. This level of concentration allows them
to fully comprehend the project and come up with solutions.

7. Being creative

Creativity is important for an engineer as they often have to think outside of the box in order
to solve problems which may be somewhat baffling to overcome. A great engineer is creative and

can think of new and innovative ways to develop new systems and make existing things work
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more efficiently.

8. Having good problem solving skills

A great engineer has sharp problem solving skills. An engineer is frequently called upon
solely to address problems, and they must be able to figure out where the problem stems from
and quickly develop a solution.

9. Having great communication skills

They can translate complex technical lingo into plain English and also communicate
verbally with clients and other engineers working together on a project.

10. Taking part in continuing education

A great engineer stays on top of developments in the industry. Changes in technology
happen rapidly, and the most successful engineers keep abreast of new research and ideas.

New Words and Expressions

trait [treit] n. AR/, BERFR A, FHE

applicant ['seplikent] n. HiEA, KELA

vacancy ['veikensi:] n. &5k, ZFH, ZFH

accomplished [o'komplift] adj. 5ER T HI; SEBTH: BRI
aerospace industry Fi AR Tk

logical thinking %% 4

break down #F#; 4%; 4R

approach [@'praut[]n. 3, HiE

make sense of FRTE---+ PSS

perfectionist [pa'fek[anist] n. 58 ¥ &

strive for perfection/excellence iE K583/ H 8

meticulous [mi'tikjules] adj. WAFAN; — L AHT

potential [pa'ten[al] adj. ¥£EK, Holger

embrace [im'breis] vt. & vi. {#fl

with open arms #\{f, AL

analyse [‘zenslaiz] vt. 5387, &, &R

come up with 28, 12

think outside of the box f/i& P Hb % &, Bk E4Er)eX
baffling ['baeflin} adj. 4 NEERK), MEXFH; AR
innovative ['inauveitiv] adj. F R, FulEEr; FEHMN: FECEREK
problem solving skills fi# &R 7] B I¥T 4 g

address problems fi#Hif ;R A )

stem from R H, #IET: fee- K

lingo [lingau] n. WIAERE (B S RS ;. Kl SME
communicate verbally &3S, H3LASH



