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Engineering Materials

Before you read:

A. Labeling.
Practice 1. Look at the pictures. Use the following words to label the pictures: Metals,

Instructures, Glass Aquarium, Plastic in Nature, Ceramic Cups, Wire and Insulators

Figure 1: Engineering Materials

B. Vocabulary

Practice?. Match the words (1-20) with their meanings. Put (1-20)in Front of related meanings.

1. Alloy 2.Bolt 3.Brittle 4. Casting 5.iron 6. Composition 7.Conductor 8. Crane
9. Hook 10.Ferrous metal 11.castiron 12. Grain 13. Property 14. Release 15. Scratch
16. Tool 17.Steel 18.Tough 19.Toughness 20. Elasticity

15| s U ES O Y (Gl aLo)asls
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Reading

An eraser is made of rubber. Rubber is an engineering material. If you bend it between your
fingers it changes shape. When you release it, it regains its original shape .Rubber is very
elastic. Elasticity is a property of some engineering materials.

If you hit a piece of glass it breaks .Glass is very brittle. Brittleness is a property of glass. You
cannot scratch glass easily .However, if you scratch an aluminum dish with a nail it leaves a
mark. Glass is a hard material but aluminum is soft.

Electrical wires are covered with plastic .Plastic is a Poor conductor of electricity .If you touch
plastic you don’t receive an electric shock. Wires can be made of copper since copper is a good
conductor of electricity.

Nails are made of a tough material .If you hit one with a hammer it doesn’t break. Toughness
is a Property of Metals.

An alloy is a metal that is made by mixing two or more types of metal together. For example
Bronze is an alloy of copper and tin. All metals may be classified as «ferrous» and «nonferrous».
A ferrous metal is any metal that has iron as its main element. Cast iron and steel are examples
of ferrous metal. Nonferrous metals include a great many metals that are mainly for alloying
elements. Tin, zinc, silver, and gold are nonferrous metals. Remember that ferrous metal attract
a magnet, but nonferrous metal do not.

Chemical composition refers to the elements, and the exact percentage of each element, in
the metal .1t is often referred to as chemical analysis. The chemical composition and the grain
structure of a metal determine the properties that can be developed in the metal.

C. Reading Comprehension

Practice 3. Answer the questions.
What is the passage mainly about?

Avre the wires covered with plastic? Yes No

Avre the nails made of a tough material? Yes No
Practice 4. Are these statements True (T) or False (F)?

An elastic material breaks easily. T

Copper is a good conductor of electricity.
When you hit a tough material with a hammer, it breaks.
Ferrous metals attract a magnet

Bronze is a pure metal.

— - = -
m T T T T




Practice 5. Complete the sentences using a word from the box.

Regain, Property, Brittleness, Conductor, Alloy

Toughness is a.......... of some engineering material.
............ is a property of glass.

Copperisa.......... of electricity.

Metal may be in the form of pure metal oran .............

Practice 6. Complete the sentences based on information given in Table 1.

Table 1
A GOOD
HEAVY TOUGH HARD CONDUCTOR
Cast iron Aluminum Cast iron Aluminum
Aluminum Cast iron Aluminum Glass
Rubber Glass Rubber Rubber
APOOR
LIGHT WEAK SOFT CONDUCTOR
Example: Copper is a tough material. Itis .......... than rubber.
Copper is a tough material. It is tougher than rubber.
Aluminum is a light Material. Itis............... than glass.
Copperisagood................. of electricity .It is a better conductor than aluminum.
Castironisa ............... material .1t is heavier than aluminum.
Rubber is a bad conductor of electricity. It is Less.............. than cast iron.

Rubber is lighter than .............

Practice 7. Read the below sentences and find where it's been mentioned in
holy Quran

And we also sent down iron in which there lies great force and which has many users for mankind
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D. Technical Information: Translate the following Paragraph in to Persian.
What is Spark Test?

High carbon steel is hard. It can be recognized in the spark test by a shower of
sparks produced by the high carbon content .It is used for engineering tools such as
chisel and drills. Spark testing is a method of determining the general classification
of ferrous materials. It normally is done by applying a piece of metal to a grinding
wheel in order to observe the sparks.

Figure 2: Spark test of a high carbon steel

Practice 8. Complete the sentences using a word from the box.

70kph= Seventy kilometers per hour
50 psi = Fifty pounds per square inch
1mm= One millimeter

9m= Nine meters

17cm= Seventeen centimeters

0.1g= Zero point One gram

5” = Five inches

- e = Two point five gram.
------------------- = Twenty pounds Per square inch.
——————————————————— = Fifty centimeters.

=Ten inches.




Methods of Joining

Before you read:
A. Labeling.

Practice 1. Look at the pictures. Use the following words to label the pictures:
Brazing, Riveting, Soldering, Welding, Bolt &nut connection, Seam connection

Figure 3: Methods of Joining

Practice?. Classify the above joining methods according to the following statements:

Thermal Methods: 1 2 3
Non thermal Methods: 1 2 3

B.Vocal_oulary
Practice 3.Match the words (1~18) with their meanings.
Put 1~18 in front of word.

1l.adjustment 2.assembly 3.brazing 4.circuit 5.common 6.copper 7.fusion
8.maintenance 9.nut 10.permanent 11.riveting 12.rod 13.zinc  14.join
15.shielded 16.soldering 17.temperature 18.Seam Connection
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Reading

Welding is the most common way to join metals together. A good welded part will be a permanent
and strong product.  The main purpose of the welding process is to create a joint that is strong and
stand for a long time. There are different welding methods as follow:

SMAW (Shielded Metal Arc Welding)

GMAW (Gas Metal Arc Welding)

GTAW (Gas Tungsten Arc Welding)

Oxy Acetylene
Brazing is a process that uses a heated brazing rod, to join materials like steel and copper. The rod is
an alloy of copper and zinc. The rod acts as a filler to join the metals together.
It is usually heated to a high temperature, often between 870 and 880 degrees Fahrenheit.
Soldering is nearly the same as brazing, but the heating temperature is below 800 degrees.
It is mainly used to make electrical connections, such as in electronics and circuit boards.
In mechanical joining, bolts, screws, nuts, and rivets are used to attach parts. Rivets are permanent
fasteners, but bolts and nuts can easily be removed. Rivets may give us a permanent and strong
part as a weld. (Figure4)

Riveter

Mandrel

. . Bod
Two pieces of material y

Rivet
Figure4: Riveting



C. Reading Comprehension

Practice 4. Are these statements True (T) or False (F)?

Soldering is the most common way to join metals together. () true () false
Welding makes a type of permanent joint. () true () false
Steel and copper are best joined by soldering. () true () false
The riveting is a mechanical method of joining () true () false

Practice 5. Complete the sentences below. Use the words from the box.

brazing , assemble, adjustment, permanent ,fuse

This factory will ------------ Opel engine parts.
This clock doesn’t work properly, it needs ----------
A mmmeeeeee magnet works for all the time.
---------- is a process that uses a heated rod, to join materials like steel and copper.
The electricity is off. Please check the ------------

D.Technical information: Translate the following Paragraph into Persian

The difference between a welded part and a fabrication is that a welded part is an assembly
whose parts are all welded together, but a fabrication is an assembly whose parts may be joined
by a combination of methods including welds, bolts, screws, and so on.

Practic 6: Study the statements of the box.
K = Kilo=1000

M = Mega=1,000,000

KHz = Kilo Hertz

MHz= Mega hertz

Fill in the blanks.
I- - Hz = 3KHz
N Hz =2,000, 000 Hz.
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Weld Testing

Before you read:

A. Labeling.

Practice 1. Look at the pictures. Use the following words to label the pictures:
weld inspection , penetrant testing, , magnetic testing, welding gauge , bending test

Figure5: Weld Testing

B. Vocabulary
Practice2. Match the words (1-16) with their meanings .Put 1~16 in front of words.

1-Quality 2- Step 3- Visual 4- Equipment 5- Surface 6 - Apply 7- Penetrant 8- Developer 9- Magnetic
10- Detect 11 - Destructive 12-Defect 13- Crack 14- Porosity 15- Ferromagnetic 16- Bending test

14| (Jsdss) o i e (alo) 3G bl
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Reacing ——

Weld testing is classified as Destructive Testing (DT) and Nondestructive Testing (N.D.T).
With Nondestructive Testing, welded part is inspected without any damages, and it can be used
again, while distructive testing destroy the welded part; Bend and hardness testing are examples
of destructive testing.

Visual Testing (V.T) is one of the most common methods of nondestructive testing. In Visual
Testing, we need enough light and a tester with good ability to see. In visual testing we may use
a range of equipment and tools. A welding gauge is needed in weld inspections. This method
is only used for surface defects.

Penetrant Testing (PT) is a method for detecting very small discontinuities in welds. Penetrant
testing is used for finding open to the surface defects.

The penetrant testing steps:

Penetrant liquid is applied over the clean surface of the
weld.

Penetrant enters the defect.

After a short period of time, the Penetrant is removed
from the surface.

Developer is applied to the surface and allowed to dry.

The penetrant rises to the surface, making the discontinu-
ity easy to see.
(MT) Magnetic Testing is a method of detecting surface and
subsurface defects such as cracks, or lack of fusion. This
method is used only on ferromagnetic material.
The Magnetic Testing steps:

The welded part is magnetized.

The iron particles are applied to the surface of the part.

The particles are collected by defect on the surface.

The surface is inspected by inspector.

C. Reading Comprehension

Practice 3. Read the texts above, then answer the following questions

In NDT the part is damaged. () true () false
Sub surface defects can be detected by visual testing. () true () false
Penetrant testing is used for open to the surface defects. () true () false
Magnetic testing can test an aluminum () true () false
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Practice 4. Fill in the blanks.Use the following words:

Surface,defect,step,again

Thereisastepby ............. procedure for Penetrant Testing.
The iron particles are applied to the ............. of the part.
Porosity isatype of ............. in a welded part.

After N. D. T, the part can be used ......... .

Practice 5. Complete the sentences below. Use the words from the box.

caliper, welding gauge, meter, magnifier ,inspection mirror, penetrant can

Tablel




D.Technical information

The ability of V.T, P.T and M.T to check the defects are given in the
following table

Discontinu- Methods Note
ities
______ V.T. P.T M.T (1) Surface
Porosity A(1) A(1) 0(2)
Undercut A A o) (2) Surface and
slightly subsur-
Incomplete 0(1) u 0(2) face
fusion
Cracks A1) A1) A(2) A: Applicable

method

O: low/ minimal
use

U: Usually not
used
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Manuals and guides

Before you read:
A. Labeling.

Practice 1. Look at the Pictures. Use the following words to label the Pictures.
Training manual, Operation manual, Service manual, Owner’s manual

Operation manual

Figure6: Manuals

B. Vocabulary

Practice2. Match the words (1~19) with their meanings. Put 1~19 in
front of words

1-Ventilation 2 - Manual 3- Firefighting 4- Owner 5 - Proper 6- Fume 7-Protection
8- Duty cycle 9- Installation 10- Contactor 11- Features12 - Input 13- Troubleshooting
14- Sample 15- Accessories 16- Earth 17- Warranty 18- Terminal leads 19-Safety

O | ol Lal, CLS S o s g colo
d90 LY Colews s,
O S RIS 055 oS e
aslabl %99 Lges Cudlye g Lad
Slalaie Ny 18 Sier LS Ll Joma| | e




Reading N

A book or booklet that gives instructions about how to do something, especially how to use a
machine is a manual. A welding machine manual generally includes the following content.
SAFETY
INSTALLATION
OPERATION
MAINTENANCE
TROUBLESHOOTING

SAFETY

Arc welding and cutting equipment are designed and built with safety in mind. However, your
overall safety can be increased by proper installation and operation.

In the table below you can see some of the safety warnings that are selected from a welding
machine manual.

Practice 3. Write warning statements under related picture:

e Always have firefighting equipment
ready for use .

e Use enough ventilation. 9

e Electric shock can kill.

e Wear correct body protection.
e Arc rays can burn.

e Fumes and gases can be dangerous.
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Installation

The machine should be located in a clean, dry place with free
circulation of clean air.

Installation steps:

Turn the power switch off.

Remove the rear access panel.

Connect the input power to the terminals.

Connect the earth ground lead to the ground section.

Connect output leads to output terminals marked “~" and “+”.

Operation

The On - Off switch on the control panel is used to start the welding process. The “current
control” on the front of the machine indicates the output current. A switch on the control panel
allows selection of the current. The output control can be adjusted while welding. Excessive
spatter may result if the control setting is too high. You can see a sample welder machine
specification, and a panel below. (Tablel & Figure 1)



Table 1- A sample welding machine specification

Model [Process Output Input Features
£ > = =
2 IS < ) < % — =) % o
i E = L o & g < > ) c X
= + (5]
: : = S > S = - S = =
£ o 5 o o S B € %
a i z a T
o Q€
o = Q < o Q )
3 < - I X © N N oo ¢4 é
£ S o |49 8 — s T| T |as2|vx| &S
X %) A Q Lo = & <'§
Note: H=high W=wide D= diameter/ Warranty 3 years

Figure7: A sample welder machine panel

Maintenance & Trouble shooting

Check the welder machine for problems when necessary. For fixing a problem, study the trouble
shooting section of the manual. Remember an electrician shall install and service the equipment. Turn
the input power off before working on equipment. Here you can see a part of trouble shooting section

of the manual. (table 2)
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Table2- Sample trouble shooting section

PROBLEMS POSSIBLE CAUSE RECOMMENDED ACTION
welder will not blown fuses Replace
start broken power lead Repair
Fuse blows fuse too small change to a higher rate

too much spatters | current setting too high | check current rate with ammeter

C. Reading Comprehension

Practice 4. Are these statements true or false?

A book that gives instructions about how to use a machine is called manual.
() true () false

Safety is not important in a welder machine.
() true () false

We shall connect the input power to the terminals.

() true () false

Practice 5:According the table 1 and complete the sentences

According to SPeCiﬁcaﬁOH table 1 abve, the maximum current output IR C— )
The welder x-500 warranty is (---------- ).

Practice 6. Fill in the blanks. Use the words below:
maintenance, owner manual, warranty, duty cycle , accessories

1- Before you try to use the camera, read the --------------- carefully.
2- They sell software and other -------------- of computers.

3- The ---------------- of my car is 2 years.

4- The -------------- of this welder machine is 40 percent (40%).



D.Technical information: Translate the following Paragraph into Persian

DUTY CYCLE
Duty cycle is the number of minutes that a machine shall work within 10 minutes. For exam-
ple, in a welder machine with a 40% duty cycle, the machine must be rested for 6 minutes after

4 minutes of welding.

Practice 7.Complete the table 3. Use the following items:

60% , 500*350*700, Net weight , Current (Amps), Phase

model | process ouTpPUT input features
Q )
. . s B |2 -
| i = g 'g g
= a
a
Welder |SMAW | . | pc/pc v o v |o-kg |fo-sve-ssve  [yye
WARRANTY 5 YEARS

table3 - Practice

Practice 8.Now complete the sentences .use the words:

is, heat, rusts, rains

If it ------------- the grass gets wet.
If you ------------- the ice, it melts.
Wood doesn’t burn if there ------------ no air
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Safety at work

What do these Warning labels on chemical mean?

Practice 1. Look at the pictures. Use the following words to label the pictures:
a. Highly flammable

b. Harmful

c. Explosive

d. Corrosive

e. Oxidising

f. Toxic
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2- William Callister Material Science and Engineering, An Introduction, Wile, 2018
3- David Grewell Plastics and composites Welding Handbook, Haser, 2003
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