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» Differentiate the Conducting and Non-
conducting Materials
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Conductor —

Any material that allows electric
current to pass through it

insulator

conductor

any metal
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» Understand the Concept of Resistivity and
Mechanical Properties of Conducting Materials
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TABLE 30.2 Resistivity and conductivity of conducting
materials

Resistivity Conductivity
Material (2 m) (27 'm™H
Aluminum 2.8 X 1078 3.5 X 107
Copper 1.7 1072 6.0 X 107
Gold 24X 107" 4.1 < 107
Iron 9.7 % 1073 1.0 X< 107
Silver 1.6 X108 6.2 X 10’
Tungsten 5.6 X 1073 1.8 X 107
Nichrome™ 1.5 % 10™ 6.7 X 10°
Carbon 3.5 107 2.9 % TO*

*Nickel-chromium alloy used for heating wires.
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» Understand the Concept of Contact Materials
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» Understand the High Resistivity Materials
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Electrical characteristics of commercial alloys

Furnace heating elements

high electrical resistivity

AN

energy loss by electrons

N\

dissipated as heat energy

Ex: Nichrome, a nickel-chromium alloy

Baskar,NareN,G.S
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(Define the Term High Resistivity)
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» Understand the Magnetic Properties of
Materials
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Soft Magnetic Material
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Composition and Properties of Hard
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Use of Hard and Soft Magnetic Materials
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Magnetization Curve Hysteresis Loop

and Hysteresis
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Retentivity

Coercivity
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Magnetizing Force -He
in opposite direction
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in opposite direction

B Flux Density

+He
-Br
Flux density
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H
Magnetizing Force
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Magnetic flux density value
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flux density (Bs)
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» Understand the of Insulating Materials
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Concepts of Insulating Materials
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e (S) "R (Pyranol)

e (3) 3FTEIGH (Inerteen)
e () fFeE (@ (Minarel oil)

o (S) AREETS (Nitrogen)

e () (&I (Freon)l

o () B RIATFIFRG 5N (Sulphar hexaphloride gas),
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Basic of Classifying Insulating Materials
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Classification of Insulating Materials

on the Basic of Temperature
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Basic of Classifying Insulating

Materials

Table 5.1  Classes of insulating rmaterials and permissible temperatures
Class Materials Temperatures

Y Cotton yarn, fabrics, fibrous ma- 90°C
teriais of cellulose or silk, neither
impregnated with nor immersed in a
diclectric paper

A The above materials but impregnated 105°C
or immersed in a liquid dielectric

E Certain synthetic organic films and 120°C
other materials having the same
thermal stability

B Mica, asbestos, or glass fibre base 130°C
materials with an organic binding
agent

F The above matenals combined with 155°C
suitable synthetic binding agent as
well as impregnating one

H Mica, asbestos or glass fibre combined 180°C
with silicon binding and impregnating
agents

C Mica, ceramic materials, glass or exceeds 180° but is

quartz used without or with morgamc

‘binding agents

limited by the properties
of the materials (physical,

- chemical or electrical)
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Criteria for Selection of Proper Insulating
Materials
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Properties of Ideal Insulating Materials
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Electrical Properties of Insulating Materials
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Normal Range for the Resistivity of a Low,
Medium and High Grade Insulating
Materials
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Effect of Temperature Wet on

Insulating Materials
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Table 5.1 Classes of insulating raterials and permissible temperatures
Class Materials Temperatures

Y Cotton yarn, fabrics, fibrous ma- °0°C
terials of celilulose or silk, neither
impregnated with nor immersed in a
dliclectric paper

A The above materials but impregnated 105°C
or immersed in a liquid dielectric

| = Certain synthetic organic films and 120°C
other materials having the same
thermal stability

B Mica, asbestos, or glass fibre base 130°C
materials with an organic binding
agent

F The above matenale. combined with 155°C
suitable synthetic binding agent as
well as impregnating one-

H Mica, asbestos or glass fibre combined 180°C
with silicon binding and impregnating
agents

C Mica, ceramic materials, glass or exceeds 180° but is

quartz used without or with morgamc

‘binding agents

limited by the properties
of the materials (physical,

- chemical or electrical)
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Effect of Moisture on Insulating
Materials
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Loss Angel with Respect to Insulating Materials
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