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Introduction

 Engineers are associated with the production and processing of energy and with
providing the means of production, the tools of transportation, and the techniques of
automation. The skill and knowledge base are extensive. Among the disciplinary bases
are mechanics of solids and fluids, mass and momentum transport, manufacturing
processes, and electrical and information theory. Mechanical engineering design
involves all the disciplines of mechanical engineering.

 Design is a communication-intensive activity in which both words and pictures are
used, and written and oral forms are employed. Engineers have to communicate
effectively and work with people of many disciplines. These are important skills, and
an engineer’s success depends on them.



 A designer’s personal resources of creativeness, communicative ability, and

problem solving skill are intertwined with the knowledge of technology and first

principles.

 Engineering tools (such as mathematics, statistics, computers, graphics, and

languages) are combined to produce a plan that, when carried out, produces a

product that is functional, safe, reliable, competitive, usable, manufactural, and

marketable, regardless of who builds it or who uses it.













Stress Concentration

• Localized increase of stress near discontinuities

• Kt is Theoretical (Geometric) Stress Concentration Factor



s

Theoretical Stress Concentration Factor

• Graphs available for  

standard configurations

• See Appendix A-15 and

A-16 for common example

• Many more in Peterson’s  

Stress-Concentration  

Factors

• Note the trend for higher Kt  at 

sharper discontinuity  radius, 

and at greater  disruption
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Problem: An aluminium-alloy pressure vessel is made of tubing an outside diameter of 200 mm and a 

wall thickness of 6mm 

a) What pressure can the cylinder carry if the permissible tangential stress is 82 MPa and the theory for 

thin walled pressure vessel is assumed to apply?

b) On the basis of the pressure found in part (a) compute all of the pressure components using the theory 

of thick walled cylinders.


