

Stress analysis of cylinders


Note:
Do not base your design decisions solely on the data presented in this report. Use this information in conjunction with experimental data and practical experience. Field testing is mandatory to validate your final design. Simulation helps you reduce your time-to-market by reducing but not eliminating field tests.
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Summarize the FEM analysis on cylinders
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	Document Name
	Configuration
	Document Path
	Date Modified

	cylinders
	Default
	C:\Documents and Settings\Howard Wieman\My Documents\aps project\mechanical\EndPlateStudy\cylinders with flat\cylinders.SLDPRT
	Wed May 13 22:29:27 2009
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	Study name
	Study 1

	Analysis type
	Static

	Mesh Type:
	Shell Mesh Using Surfaces

	Solver type
	FFEPlus

	Inplane Effect: 
	Off

	Soft Spring: 
	Off

	Inertial Relief: 
	Off

	Thermal Effect: 
	Input Temperature

	Zero strain temperature
	298.000000

	Units
	Kelvin

	Include fluid pressure effects from SolidWorks Flow Simulation
	Off

	Friction: 
	Off

	Ignore clearance for surface contact
	Off

	Use Adaptive Method: 
	Off
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	Unit system:
	SI

	Length/Displacement
	m

	Temperature
	Kelvin

	Angular velocity
	rad/s

	Stress/Pressure
	N/m^2
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	No.
	Shell Name
	Material
	Formulation
	Thickness
	Mass/Volume

	1
	
	[SW]Ti-5Al-2.5Sn Annealed (SS)
	Thin
	1 in
	5.62725 kg /0.00125608 m^3

	2
	
	[SW]Ti-5Al-2.5Sn Annealed (SS)
	Thin
	3 mm
	3.85741 kg /0.000861029 m^3

	3
	
	[SW]Ti-5Al-2.5Sn Annealed (SS)
	Thin
	0.8 mm
	14.6974 kg /0.00328066 m^3

	4
	
	[SW]Ti-5Al-2.5Sn Annealed (SS)
	Thin
	0.8 mm
	2.72659 kg /0.000608614 m^3

	5
	
	[SW]Ti-5Al-2.5Sn Annealed (SS)
	Thin
	10 mm
	1.63515 kg /0.000364989 m^3

	6
	
	[SW]Ti-5Al-2.5Sn Annealed (SS)
	Thin
	10 mm
	2.75741 kg /0.000615494 m^3

	7
	
	[SW]Ti-5Al-2.5Sn Annealed (SS)
	Thin
	1 in
	11.5005 kg /0.00256709 m^3

	8
	SurfaceBody 8(cone flat)
	[SW]Ti-5Al-2.5Sn Annealed (SS)
	Thin
	3 mm
	0.0302909 kg /6.76136e-006 m^3



	Material name:
	[SW]Ti-5Al-2.5Sn Annealed (SS)

	Description:
	

	Material Source:
	

	Material Model Type:
	Linear Elastic Isotropic

	Default Failure Criterion:
	Unknown

	Application Data:
	



	Property Name
	Value
	Units
	Value Type

	Elastic modulus
	1.103e+011
	N/m^2
	Constant

	Poisson's ratio
	0.31
	NA
	Constant

	Shear modulus
	4.8e+010
	N/m^2
	Constant

	Mass density
	4480
	kg/m^3
	Constant

	Tensile strength
	8.61e+008
	N/m^2
	Constant

	Compressive strength
	8.3e+008
	N/m^2
	Constant

	Yield strength
	7.4463e+008
	N/m^2
	Constant

	Thermal expansion coefficient
	9e-006
	/Kelvin
	Constant

	Thermal conductivity
	7.8
	W/(m.K)
	Constant

	Specific heat
	530
	J/(kg.K)
	Constant

	Hardening factor (0.0-1.0; 0.0=isotropic; 1.0=kinematic)
	0.85
	NA
	Constant
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Fixture
	Restraint name
	Selection set
	Description

	Fixture-1 <cylinders>
	 on 2 Vertex(s) fixed.
	 

	Fixture-2 <cylinders>
	 on 1 Edge(s) with respect to reference geometry Front with  displacement 0.000000 m normal to reference plane 
	 



Load
	Load name
	Selection set
	Loading type
	Description

	Force/Torque-1 <cylinders>
	 on 1 Face(s) apply  force 100 lb  normal to reference plane  with respect to selected reference Edge< 1 > using uniform distribution 
	Sequential Loading
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               No Connectors were defined
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Contact state: Touching faces - Bonded
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	Mesh Type:
	Shell Mesh Using Surfaces

	Mesher Used: 
	Standard mesh

	Automatic Transition: 
	Off

	Smooth Surface: 
	On

	Jacobian Check: 
	4 Points 

	Element Size:
	46.473 mm

	Tolerance:
	2.3237 mm

	Quality:
	High

	Number of elements:
	5308

	Number of nodes:
	10695

	Time to complete mesh(hh;mm;ss): 
	00:00:04

	Computer name: 
	WIEMAN-M90
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        No data available.
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        No data available.
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	Selection set
	Units
	Sum X
	Sum Y
	Sum Z
	Resultant

	Entire Body
	N
	-0.0448685
	444.871
	-0.00830078
	444.871



Reaction Moments
	Selection set
	Units
	Sum X
	Sum Y
	Sum Z
	Resultant

	Entire Body
	N-m
	45.7855
	-0.0768166
	0.0792322
	45.7856
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	Selection set
	Units
	Sum X
	Sum Y
	Sum Z
	Resultant

	Entire Body
	N
	0.000398695
	0.000119954
	0.000282582
	0.00050319



Free-body Moments
	Selection set
	Units
	Sum X
	Sum Y
	Sum Z
	Resultant

	Entire Body
	N-m
	45.7902
	-0.0812591
	0.0771801
	45.7903
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        No data available.
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        No data available.
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Default Results

	Name
	Type
	Min
	Location
	Max
	Location

	Displacement2
	UY: Y Displacement
	-0.716984 mm
Node: 9803
	(0.473443 mm,
-14.6955 mm,
31.9479 mm)
	0.000879604 mm
Node: 10613
	(-323.319 mm,
-265.201 mm,
2303.87 mm)
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