GUJARAT TECHNOLOGICAL UNIVERSITY

With effective
from academic
year 2018-19

Syllabus for Diploma in Vocation (D.Voc), 4" Semester
Branch: Automobile Servicing
Subject Name: Material Science and Materials
Subject Code: 1240103

Teaching and Examination Scheme:

Teaching Credits Examination Marks
Scheme
Theory Tutorial/ Practical Total
Universit Progressive External Internal Marks
L|IP|OJT C y 9 Practical evaluation
exams Assessment . . ;
(ESE) (PA) /viva Exam | Practical /viva
(ESE) Exam (PA)
3| - - 3 50 - - - 50

L- Lectures; P- Practical; OJT- On Job Training; C- Credit; ESE- End Semester Examination;
PA- Progressive Assessment

Course Content
Unit Content Hours
No.

1. | GENERAL: Brief introduction to the subject metallurgy and its scope in 10
engineering field, classification of materials of industrial importance. Their
chemical thermal, electrical, magnetic, mechanical and technological properties
and their selection criteria for use in industry. STRUCTURE OF METALS AND
THEIR DEFORMATION: Structure of metals and its relation to their physical,
mechanical and technological properties, Elementary idea of arrangement of atoms
in metals, molecular structures, crystal structures and crystal imperfections,
Deformation of metals, effects of cold and hot working operations over them.
Recovery re-crystallisation and grain growth, solid solutions, alloys and inter
metallic compounds, effect of grain size on properties of metals. PROPERTIES
AND USAGE OF: (1) Metals: (a) Ferrous Metals (b) Non Ferrous Metals (2) Non-
metallic Materials.

2. | METALS-FERROUS METALS (a) Classification of iron and steel. (b) Cast iron 10
types as per L.S. - White, malleable, Grey (c) Steels: Classification of steels
according to carbon content and according to use as per 1.S. Mechanical properties
of various steels and their uses. Availability of steel in market, Its forms and
specifications (d) Alloy Steel: Effect of alloying various elements, viz Cr, Hi, Co,
V,W, Mo, Si, and Mn, on mechanical properties of steel, Common alloy steels, viz,
Ni-steel, Ni-Cr-steel, Tungsten steel, Cobalt steel, Stainless Steel, Tool steel - High
Carbon Steel, High Speed steel, Tungsten Carbide, Silicon manganese steel,
Spring Steel, Heat Resisting alloy Steels etc.

3. | NON-METALIC MATERIALS (a) Plastic and Other Synthetic Materials: 12
Plastics- Important sources-Natural and Synthetic, Classification, thermo-set and
thermoplastic, Various trade names, Important Properties and engineering use of
plastics. Market forms of Plastics (b) Paints, Enamels, Varnishes and Lacquers:
Paints and Enamels-types, its purpose, essential ingredients and their role,
characteristics of a good paints and enamel, trade names of some important types
of products. Varnishes-types purpose of varnish, essential ingredients and their
role, characteristics, preparation, trade names storage of varnish, Lacquer-
characteristics, preparation and uses

4. | NON-METALIC MATERIALS (c) Heat Insulating Materials: Classification of 10
Heat Insulating material, properties and uses of China clay, Cork, Slag wool, Glass
Wool, Thermocole, Puff, Properties and uses of asbestos as filler material. (d)
Hardware: General specification, uses and methods of storage of G.l. and C.I.
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steel, Copper, A.C. pressure conduits, R.C.C. spun, P.V.C. Pipes and their uses.
General sheets specification (1.S.) and uses, Method of storage of G.I. sheets, M.S.
sheets, General specification of pipe fitting

5. | IDENTIFICATION AND TESTING OF METAL ALLOYS: Selection,
specification forms and availability of materials. HEAT TREATMENT OF
METALS: Elementary concept, purpose, Iron-carbon equilibrium diagram. T.T.T.
and 'S' curve in steels and its significance, Hardening, Tempering, Annealing,
Normalising and case hardening

Total Hours 42

Suggested Specification table with Marks (Theory):

Distribution of Theory Marks
R Level | U Level | A Level | N Level | E Level
5 20 15 5 5

Legends: R: Remembrance; U: Understanding; A: Application, N: Analyze and E: Evaluate
and above Levels (Bloom’s Taxonomy)

Reference Books:

1. MATERIAL SCIENCE: RS Khurmi & RS Shedha
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