Design: Instrument Housing and Sensor Cup

Design Criteria: 

1. Pressure rating 4000 meters

2. O-Ring face deformation: 0.002”

3. Axial deformation: < 0.01”

4. Safety Factor: > 1.33

Material: Titanium Allvac 6


Yield Strength:
820 MPa


Tensile Strength:
860 MPa

Design Problem:

The asymmetric design of the instrument housing produces axial flexing under pressure. 

Solution: 
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	Property Name
	Value

	Elastic modulus
	1.1e+011 N/m^2

	Poisson's ratio
	0.3 

	Shear modulus
	4.3e+010 N/m^2

	Thermal expansion coefficient
	8.8e-006 /Kelvin

	Mass density
	4600 kg/m^3

	Thermal conductivity
	22 W/(m.K)

	Specific heat
	460 J/(kg.K)

	Yield strength
	8.2e+008 N/m^2

	Tensile strength
	8.6e+008 N/m^2

	Compressive strength
	0 N/m^2


	Mesh Information

	Mesh Type
	Solid mesh

	Mesher Used: 
	Standard

	Automatic Transition: 
	Off

	Include Mesh Controls: 
	On

	Smooth Surface: 
	On

	Jacobian Check: 
	4 Points 

	Element Size:
	3.7842 mm

	Tolerance:
	0.18921 mm

	Quality:
	High

	Number of elements:
	64437

	Number of nodes:
	102275
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	Name
	Type
	Min
	Location
	Max
	Location

	Plot1
	VON: von Mises stress
	470.886 N/m^2

Node: 38339


	(-0.0512845 m,

-0.0346728 m,

-0.119582 m)


	4.71407e+008 N/m^2

Node: 63162


	(-0.0225432 m,

-0.0153942 m,

-0.0330414 m)
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