22.312 ENGINEERING OF NUCLEAR REACTORS

PROBLEM S2-1 QUESTION

Two sections of stainless steel cylindrical piping of different wall thickness are
joined by welding. Before an internal pressure p; (above atmospheric) is applied (assume
no outside pressure above atmospheric), the geometry of the piping is as shown in Figure
1.1. The numerical values of geometry and pressure p; are given in Table 1.1. You can
assume the piping is capped at both ends to hold the internal pressure. Stainless steel
properties are given in Table 1.2.
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Fig 1.1 (not to scale)

Stainless Steel
Modulus of elasticity, E 2 x 109 MPa
Poisson’s ratio, y 0.3
Density, p 8,000 kg/m3
Table 1.2
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Questions:

a)  Calculate the principal stresses in both sections of the piping (far away from the
junction) when the internal pressure pj is applied.

b)  Sketch the geometry of the piping after internal pressure p; is applied. Your
sketch should clearly show the relative displacements of the two pipe sections
and rotations of the material about the location they are joined. Further you
should explain and justify the key features of your sketch in words.
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