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Modeling: 
The 360 degree model is assembled from the basic part and the spool piece. The model is defeatured and merged as one solid; this has eliminated all contact regions and expedited the solution time in Workbench.  Due to the complex geometry and the problems in meshing, a very fine mesh with an element size of two inches had to be used. The FE model has 1492181 nodes and 738785 elements. The solver takes approximately 25 minutes.
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Figure 1 shows the FE Model of the Vacuum Vessel
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Figure 3 shows the port numbers

Material Properties: 
Inconel 625 is used for modeling the Vacuum Vessel. In an effort to create a single solid model, the port extensions, too are modeled using Inconel 625 instead of 316 grade Stainless Steel. The material properties of Inconel and stainless steel compare as follows.
	
	Inconel 625
	Stainless Steel 316



	Density
	.305 lbm/in3
	.28021 lbm/in3

	Coefficient of Thermal Expansion
	7.3 e-6 /F
	9.44e-6 /F

	Poisson’s Ratio


	.312
	.31

	Young’s Modulus
	2.8 e7 psi
	2.97 e7 psi


Analysis: 

Two kinds of Analysis are done on the Vacuum Vessel;

a) Static Analysis:  Deflection Under Gravity Load

b) Thermal Analysis: Deflection at the 350 F temperature.

a) Static Analysis:  The bottom surfaces of port 12 are fixed and standard earth gravity of 386.09 in/s2 is applied.
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Figure 2 shows the fixed supports

Results:

The maximum deflection is found to be .064063 on port #2.
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Figure 4 shows the deformation under gravity

c) Thermal analysis: The temperature is increased to 350 F from a free state of 71.6. The maximum deformation of 0.29387”   is found to be on port # 10.The following is the deformation plot.
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Figure 5 shows the deformation under the thermal loads

The following table shows the deflections on each port.

	Port #
	Deflection in inches

	2
	.26368

	4
	.22646

	5
	.25046

	6
	.2549

	7
	.138

	8
	.22813

	9
	.2251

	10
	.27961

	11
	.2105

	12
	.20897

	15
	.25768

	17
	.23323

	18
	.205
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