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APPENDIX

The Barlow and Lame equation was applied to calculate the minimum
required wall thickness, tm, for the straight pipe under internal pressure. The
correlation is as follow (Perry, 1997);

P D 0

t m  ~  2 ( S E  +  P Y ) + C

where tm = M inimum required w all thicknessp = design pressure
D o =  Outside diameter o f  pipec = sum o f  allowances for corrosion, erosion, and any thread

or groove depth, (plus — in when no tolerance is64
specified)

S E = maximum allowance stress
Y =  coefficient having value, 0 .4  for ductile nonferrous

materials, and zero for brittle materials such as cast iron

The seam less grade 2 titanium tubing with the outside diameter o f  -r inches8
w as fabricated as the electrode body. The electrode w as pressurized at the pressure 
inside the autoclave to a maximum o f  2 ,000 psi during high temperature test. The 
maximum allowable stress for titanium is summarized in Table A l .  The minimum  
w all thickness o f  electrode design at maximum temperature 600 °F (315 °C) then is;

2 0 0 0 x 0 .3 7 5  1
t m  =  2((6.5 X1000) +  (2000 X  0.4)) + 64

=  0.067 inches
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T able A l  A llow able stress for seam less grade 2 titanium tubing)(The American 
Society o f  M echanical Engineers, 1998)

Temperature (F) SE (ksi)
-20 to 100 14.3

150 13.7
200 12.4
250 11.3
300 10.3
350 9.5
400 8.8

450 8.2

500 7.6
550 7.0
600 6.5
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