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2.1. Expansion without tubesheet yielding 
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2.1.1. Step 1: Tube elastic deformation 
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2.1.2. Step 2: Tube elastic-plastic deformation 
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2.1.3. Step 3: Tube plastic deformation and closing of the initial clearance 
ip atp
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2.1.4. Step 4: Elastic deformation of tubesheet 
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2.2. Expansion with tubesheet plastic deformation 

2.2.1. Step 5: Tubesheet elastoplastic deformation 
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2.2.2. Step 6: Tubesheet plastic deformation 
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2.2.3. Step 7: Unloading without reverse yielding 
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2.2.4. Step 8: Unloading with tube in partial reverse yielding 
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2.2.5. Step 9: Unloading with tube in full reverse yielding 
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Case 1 [18] Case 2 [12] 

Tube Tubesheet Tube Tubesheet 

ro, Ro(mm-in) 

ri, Ri (mm-in) 

Et, Es 

(GPa-ksi) 

Syt, Sys 

(MPa-ksi) 

t, s 

At, As 

(MP-ksi)

Bt, Bs 

(MPa-ksi)

n, m

Pe (MPa-ksi) 

C (mm-in) 
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