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A pressure vessel and head is of the type shown in the figure below. The inner
radius of the vessel is 30 inches, the thickness of the vessel wall is 1.25 inch and
the thickness of the vessel flange is 1.50 inch. The thickness of the vessel head
is 1.50 inch. The vessel is made of ASTM A517 grade 55 steel with a yield
strength of 45-ksi, and ultimate strength of 82 5-ksi and an ASME design
strength of 30-ksi. The bolts are made of BAFB3-class C steel, forged material.
The ultimate strength of the bolt material is 125-ksi, the yield strength 85-ksi,
endurance limit of 20-ksi, and a proof strength equal to 65% of the ultimate
strength. The design will operate at a temperature of 650F, with material
properties as given above at operating temperature. The de sign is to have a bolt
circle diameter 67inches. The pressure in the vessel will vary from 0 psi to 250
psi. The design engineer specified 100, 1"-8 bolts for this design to assure the
flange is clamped at all points. The design uses a 12-point nut and boli whose
head diameter is 1.88 times the bolt major diameter. Do you agree with the
design engineer’s design? Show all calculations and diagrams to justify your
decision. The endurance limit has been obtained using actual samples and
contains all stress concentration effects.




