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Teaching and Examination Scheme:

Teaching Scheme Credits Examination Marks
Theory Marks Practical Marks Total
L T P C ESE PA (M) PA(V) PA | Marks

(E) | PA | ALA | ESE | OEP | (1)

03 00 00 03 50 00 00 00 00 00 50
L- Lectures; P- Practical; OJT- On Job Training; C- Credit; ESE- End Semester Examination;
PA- Progressive Assessment

Content:
Sr. Topic No. of %
No. Hours | Weightage

01 | INTRODUCTION: Meaning and scope of metrology in field
of engineering, Standards and types of measurements (Line
and Wave, length, Primary, Secondary and Tertiary
measurement concept only). Limits, Fits and Tolerances,
Interchangeability, precision and accuracy, Sources of error
PRINCIPLES AND CLASSIFICATIONS OF
MEASURING INSTRUMENTS:

(@)Principle of Mechanical Measuring Instruments: Lever 6
method, Vernier method, screw and screw nut method,
compound gearing and helical spring methods.

(b)Principles of Optical Instruments: Reflection, Refraction,
Interference, Polarisation, Optical prisms, Lenses and Optical
projectors.

(c)Principles of Electrical measuring Instruments.

(d)Principles of Hydraulic and Pneumatic Instruments.

02 | COMPARATORS

General principles of constructions, balancing and graduation
of measuring instruments, characteristics comparators, use of
comparators, difference between comparators, limit gauges
and measuring instruments. Classification of comparators, 6
construction and working of dial indicator, mechanical
comparator, mechanical-optical, zeissoptotest, electro limit,
electromechanical electronics, pneumatic comparators, gauges,
tool makers microscope.

03 | SURFACE FINISH

Geometrical characteristics of surface roughness- Wavyness,
layflaws, Effect of surface quality on its functional properties.
Factor affecting the surface finish, Drafting symbols for
surface roughness, Evaluation of surface finish RMS and CLS
values, Methods of measuring surface roughness qualitative
and quantitative methods, Comparison of surface produce by
common production methods.

04 | VARIOUS TYPES OF INSTRUMENTS USED FOR:

(i)(@) Physical Measurements such as-Length, distance,
height, Thickness, Gaps, Curvature, Angle, Taper, Area,
Undulations, Surface finish, Thread and Gear measurement
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(b) Liquid Level & Viscosity-Liquid level measuring
methods and devices, Viscometer - Plate and cone
Viscometer, Two float viscometer, Rheo viscometer
(i)Mechanical Quantities: (a) Displacement. velocity,
acceleration, space trogue-Use of transducers and electronic
count stroboscope, vibrating reeds and technometers (b)
Pressure and Vacuum - ldea of atmosphere pressure, Gauge
pressure and vacuum - Use of instruments such as
manometers and those use elastic elements such as
diaphragm, capsule Bellows, Bourdon tube and various
transducers thermo couple, vacuum gauges (c) Strain - Use
of Strain gauge and load cells (d) Mechanical Power -
Dynomometers - absorption and transmission type both.
(Reference Only)

TEMPERATURE MEASUREMENT: Various types of
thermometers, thermocouples, pyrometers (Radiation and
optical type both)

05 | INSPECTION OF GEOMETRICAL ERRORS:
Construction and working of auto collimeter, checking of
straightness, flatness, squareness and parallelism, circularity
(By dial gauge and telerod). 4
MAINTENANCE OF MEASURING INSTRUMENTS:
Defects likely to occur in measuring instruments and their
remedies. General maintenance of measuring instruments

Reference Books

e Metrology: RK Jain
¢ Mechanical Measurement: RK Jain
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