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VIP points

Master the characteristic of several heat treatment and materials

Teaching methodology

Topic learning, visual memorizing, group or one-centered learning, note-taking,

teamwork

nominal periods

8 periods

Learning methodology

In class intensive and extensive reading, sentence translation

Out of class fast writing, induction, deduction, self-evaluation

Compulsory theoretic knowledge

Master several material natures

Learning procedure

Step 1 read the materials in pairs
Step 2 discuss the learning materials with your partners
Step 3 check the answers with the help of your group members and teachers

Step4 copy new words and expressions you don’t know in this section
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Session One Mechanical Engineering Materials

Classification of

—

Mechanical Engineering

Materials Organic
Non-metallic .
Inorganic

Mechanical
e | 1
z Density, vapor

Materials v, vap
Pressure, thermal
expansion

L Properties of Mechanical Electric and magnetic
Engineering Materials properties

Thermal conductivity
Engineering properties

é Materials differ widely in physical properties, machinability characteristics, methods of
forming, and possible service life.

Engineering materials fall into two basic types: metallic or non-metallic. Non-metallic
materials are further classified as organic or inorganic substances. In metal working,.iron is the
most important natural element .When combined with other elements into various alloys it becomes
the leading engineering metal. The nonferrous metals, including copper, tin, zinc, nickel,
magnesium, aluminium, lead, and others all play an important part in out economy.

Manufacturing requires tools and machines that can produce economically and accurately. In
small-lot or job shop manufacturing , general-purpose machines such as the lathe, drill press, and
milling machine may prove to be the best because they are adaptable, have lower initial cost,
require less maintenance, and possess the flexibility to meet changing conditions .

Often it is uneconomical to make a machine completely automatic. Because the cost may
become prohibitive. Most parts can be produced by several methods, but usually there is one way
that is most economical.

Activity: Make a survey about mechanical engineering materials in your workplace.
Task One:

List the factors we have to consider the differences among the mechanical engineer materials
after discussion with your group members.




Task Two:

Please fill in the forms about the types of engineering materials.

Engineering
materials

Learning situation |

Other
elements

Materials and Heat Treatment

Various alloys

#Read the following materials with your team mates fist and then tick out the items

which belong to nonferrous metals.

il Tensile Strength Ductility Melting point I Density
Ib/in’x 10 MPa (%) °F °C b/t kg/m’
Ferrous
Gray cast iron 16~30 110~207 0~1 2500 1370 10~150 450 7209
Malleable iron 40~50 276345 120 2475 1360 10~145 480 7689
Steel 40~300 276~2070 15722 2700 1480 11~500 485 7769
White cast iron 45 310 0~1 2500 1370 450 480 7689
Wrought iron 35~47 242324 30~35 2800 1540 90~110 493 7897
Nonferrous
Aluminum 12~45 83~310 10~35 1220 660 30~100 165 2643
Copper 50~100 345~689 5~50 1977 1080 50~100 556 8906
Magnesium 12~50 83~345 9~15 1200 650 30~60 109 1746
Nickel 60~160 414~1103 15~40 2650 1450 90~250 545 8730
Lead 2~33 18~23 25~40 620 325 32~45 706 11309
Titanium 80~150 562~1034 0~12 3270 1800 158~266 282 4517
Zinc cast 7~13 48~90 2~10 792 422 80~100 446 7144
( ) copper ) zjnc C ) tin
( ) nickel ) magnesium ( ) aluminium
C D lead

o Why lathe, drill press, and milling machine may prove to be the best that can produce

economically and accurately?
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f Translate the following short passage into Chinese.

Often it is uneconomical to make a machine completely automatic. Because the cost may
become prohibitive. Most parts can be produced by several methods, but usually there is one way
that is most economical.

é The nonferrous metals are generally inferior in strength but superior in corrosion resistance as
compared to ferrous materials, and most are more expensive.

Organic materials will usually dissolve in organic liquids such as alcohol or carbon
tetrachloride, but they will not dissolve in water. Inorganic materials tend to dissolve in
water .Inorganic materials resist heat more effectively than organic substances.

@Read the above materials first with your colleagues and then draw a schematic
illustration on the advantages and disadvantages of the nonferrous and ferrous materials.

advantages disadvantages

ferrous materials

nonferrous metals

QJCan you differentiate organic and inorganic materials after talking about with your
workmates?

é The properties of materials include density, vapor pressure, thermal expansion, thermal
conductivity, electric and magnetic properties, as well as engineering properties. Engineering
properties include tensile strength, compressive strength, torsion strength, modulus of elasticity and
hardness.

Tensile strength is determined by pulling on the two ends of a specimen. There are no
universally used standard tests for determining shear or torsion characteristics. The shear strength
of a material is generally about 50% of its tensile strength and the torsion strength about
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75%.Compressive strength is easily determined for brittle materials that will fracture when a
sufficient load is applied, but for ductile materials a strength in compression is valid only when the
amount of deformation is specified.

Ductility is a property that enables a material to be bent, drawn. stretched, formed.or

permanently distorted without rupture.

There are a number of tests that can be used to determine the impact capability of a metal, but
for cyclic or repetitive loading the endurance or fatigue strength is useful, an endurance test made
by loading the part and subjecting it to repetitive stress.

Through a variation of different types of penetrations and loads, hard nesses can be measured
on a range of materials from thin films to the hardest steel.

Because hardness measurements are relatively easy to make and seldom are destructive to the

work piece, such tests are used to control heat treating and hot or cold working processed.

/ Tick the correct response in the relevant box. (true or false)

(1) Engineering properties include tensile strength, compressive strength, torsion strength and
magnetic properties. ()

(2) The properties of materials include density, vapor pressure and electric properties. ( )

(3) Pulling on the two ends of a specimen can determine tensile strength. ( )

(4) There are standard tests for determining shear or torsion characteristics. ( )

(5) The shear strength of a material is generally about 75% of its tensile strength. ( )

(6) Strength in compression is valid for ductile materials. ( )

0 Read the above materials again with your group members and then try to answer the
following questions.

How to conduct an endurance test?

What kind of methods we can apply to measure the hardness?

#T ranslate the above underlined sentences into Chinese.




