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SYLLABUS(Unit 4)

Unit 4: Design of Cylinders and Pressure

Vessels

Design of Cylinders: Thin and thick cylinders, Lame's equation, Clavarino’s and Bernie's equations,
design of hydraulic and pneumatic cylinders, auto-frettage and compound cylinders,(No Derivation)
gasketed joints in cylindrical vessels (No derivation).

Design of Pressure vessel : Modes of failures in pressure vessels, unfired pressure vessels, classification
of pressure vessels as per 1. 2825 - categories and types of welded joints, weld joint efficiency, stresses
induced in pressure vessels, materials for pressure vessel, thickness of cylindrical shells and design of
end closures as per code, nozzles and openings in pressure vessels, reinforcement of openings in shell
and end closures - area compensation method, types of vessel supports (theoretical treatment only).
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UNIT 4- DESIGN OF CYLINDERS AND PRESSURE VESSEL
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Stress in Spherical vessel
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Autofrettage Pre-5tressing
When mhjected-t'n Pi, '

Hoop stress Oy limits pressure capacity

Autofrettage is method to increase the

pressure capacity of cylinder
Used for HP Cylinder, Gun Barrels
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2] Wire wound method of Autofretisge
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3] Compounding of cylinders

Two concentric oylinder with outer cylinder shrunk onto
Inner one, It induces residual compressive stresses on inner
cylinder

3] Compounding of cylinders
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ASSIGNMENT- DESIGN OF CYLINDERS AND PRESSURE VESSEL

1-What is autofrettage? Explain any one method of pre stressing the cylinders
2- Derive Birnie’s equation. Explain under what conditions it is used.

3- Explain the basic principle of the area compensation method. Also explain area
compensation for nozzle with its equations

4-The piston rod of a hydraulic cylinder exerts an operating force of 12kN. The friction due
to piston packing and stuffing box is equivalent to 10% of the operating force. The pressure
in the cylinder is 10 MN/m2. The cylinder is made of cast iron FG 200 and factor of safety is
5. Determine the diameter and thickness of cylinder.

5- A hydraulic cylinder with closed ends is subjected to an internal pressure of 15 MPa. The
inner and outer diameters of the cylinder are 200 mm and 240 mm respectively. The cylinder
material is cast iron FG 300. Determine the factor of safety used in design. If the cylinder
pressure is further increased by 50%, what will be the factor of safety?

6-A pressure vessel consists of cylinder shell with 2m inside diameter and 10 mm thickness.
It is subjected to design pressure 0.75 MN/m2 and having nozzle of inner diameter 300 mm
and wall thickness of 10mm. The corrosion allowance is 2 mm and weld efficiency is 0.85.
The extension of nozzle inside and outside the shell is 15mm. Take Syt = 210 MPa. A
reinforcing pad of 10mm thick plate is provided for opening. Factor of safety = 1.5.
Determine the dimensions of

reinforcing pad.

7- What are the objectives of providing openings in pressure vessel

8- What are types of end closure for cylindrical vessel? State the design procedure of
hemispherical head.

9- Explain the various categories of the welded joints used in unfired pressure vessel

10- Derive the expressions to find principal stresses at the inner surface of a thick cylinder.



