
Proposed Syllabus for Written Exam of Junior Engineer / Trainee Engineer 

General: Basic Units, Measurements, tools, conversions and maintenance - calibration, 

traceability.  

Engineering Mechanics- 

 Free body diagrams and equilibrium; trusses and frames; virtual work; kinematics and 

dynamics of particles and of rigid bodies in plane motion, including impulse and momentum 

(linear and angular) and energy formulations; impact. 

 Strength of Materials- 

 Stress and strain, stress-strain relationship and elastic constants, Mohr's circle for plane stress 

and plane strain, thin cylinders; shear force and bending moment diagrams; bending and shear 

stresses; deflection of beams; torsion of circular shafts; Euler's theory of columns; strain energy 

methods; thermal stresses.  

Theory of Machines- 

 Displacement, velocity and acceleration analysis of plane mechanisms; dynamic analysis of 

slider-crank mechanism; gear trains; flywheels. Vibrations: Free and forced vibration of single 

degree of freedom systems; effect of damping; vibration isolation; resonance, critical speeds 

of shafts.  

Design- 

 Design for static and dynamic loading; failure theories; fatigue strength and the S-N diagram; 

principles of the design of machine elements such as bolted, riveted and welded joints, shafts, 

spur gears, rolling and sliding contact bearings, brakes and clutches. Fluid Mechanics and 

Thermal Sciences.  

Structure of tyres (pneumatic) 

Functions of the pneumatic tyre, tube & assembly, Construction of tyre tread casing & bead 

general features, Principles of Cross-ply, radial & bias-belted construction, tubeless tyre, Tyre 

construction methods, Cord path, Aspect ratio. 

Tyre Manufacturing  

Manufacturing techniques of various tyres like two wheeler and car tyres, truck tyres, OTR, 

farm tyres, aircraft tyres. Principles of designing formulations for various rubber components. 

Tyre reinforcement materials (Textile, steel, glass etc.). Criteria of selection, different styles 

and construction, textile treatment. Tyre mould design, green tyre design principles, methods 

of building green tyres for bias, bias belted, radial and tubeless tyres, green tyre treatments. 

Tyre curing methods, post cure inflation, quality control tests. 

Tyre testing 

Basic principle and purpose of tyre testing. The concept of Magic triangle. Fundamentals 

of endurance testing, Measurement of tyre properties, dimension and size-static and loaded. 

Tyre construction analysis, endurance test, wheel and plunger tests, traction, noise 

measurements, rolling resistance, Tyre flaws and separations. X- ray holography etc.  


