Stress analysis of MBARI PROBE_LMC-Mod3-C

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. COSMOSWorks helps you reduce your time-to-market by reducing but not eliminating field tests.
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Description

Summarize the FEM analysis on MBARI PROBE_LMC-Mod3-C

Comments:

This is the copper washer seat asssembly. And thus include only the lens, lens holder, the copper washer and epoxy.  The problem was run at the equivalent of 2000 meters of depth. 

Assumptions

Model Information

	Document Name
	Configuration
	Document Path
	Date Modified

	MBARI PROBE_LMC-Mod3-C
	Seated
	C:\Documents and Settings\jon\Desktop\Deep ISUS\MBARI PROBE_LMC-Mod3-C.SLDASM
	Tue Aug 19 11:58:17 2008

	Bondmaster ESP309_LMC_Mod3-C -1
	Default
	C:\Documents and Settings\jon\Desktop\Deep ISUS\Bondmaster ESP309_LMC_Mod3-C .SLDPRT
	Wed Jun 04 11:54:27 2008

	HP0171, REV. 1j-Mod2-2
	Bevel'd
	C:\Documents and Settings\jon\Desktop\Deep ISUS\HP0171, REV. 1j-Mod2.SLDPRT
	Tue Jun 03 17:04:26 2008

	OL0020, REV. 2j-2
	Default
	C:\Documents and Settings\jon\Desktop\Deep ISUS\OL0020, REV. 2j.SLDPRT
	Mon Jun 09 17:08:40 2008

	P-200542-08_CopperFoilSeat-1
	Seated
	C:\Documents and Settings\jon\Desktop\Deep ISUS\P-200542-08_CopperFoilSeat.sldprt
	Tue Aug 19 11:49:21 2008

	HP0164, REV. 0j-1
	Default
	C:\Documents and Settings\jon\Desktop\Deep ISUS\HP0164, REV. 0j.SLDPRT
	Fri Jan 04 15:08:10 2008

	MBARI FIBERS-1
	Default
	C:\Documents and Settings\jon\Desktop\Deep ISUS\MBARI FIBERS.SLDPRT
	Thu Jan 31 14:02:07 2008

	HP0145, REV. 1j-2
	Default
	C:\Documents and Settings\jon\Desktop\Deep ISUS\HP0145, REV. 1j.SLDPRT
	Wed Jan 30 16:05:38 2008

	Master Bond EP21AR_LMC-1
	Default
	C:\Documents and Settings\jon\Desktop\Deep ISUS\Master Bond EP21AR_LMC.SLDPRT
	Wed Jan 30 10:34:23 2008


Study Properties

	Study name
	Mod3-C

	Analysis type
	Static

	Mesh Type:
	Solid Mesh

	Solver type
	Automatic

	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 COSMOSFloWorks
	Off

	Friction: 
	Off

	Ignore clearance for surface contact
	Off

	Use Adaptive Method: 
	h-Adaptive


Units

	Unit system:
	English (IPS)

	Length/Displacement
	in

	Temperature
	Fahrenheit

	Angular velocity
	Hz

	Stress/Pressure
	psi


Material Properties

	No.
	Body Name
	Material
	Mass
	Volume

	1
	Bondmaster ESP309_LMC_Mod3-C -1
	[SW]BondmasterESP309Epoxy
	6.31475e-008 kg
	4.99201e-011 m^3

	2
	HP0171, REV. 1j-Mod2-2
	[SW]6AL-4V Titanium
	6.71045e-005 kg
	1.45879e-008 m^3

	3
	OL0020, REV. 2j-2
	[SW]Corning 7940/7980-UV
	1.07589e-005 kg
	4.88821e-009 m^3

	4
	P-200542-08_CopperFoilSeat-1
	[SW]Copper
	8.89337e-007 kg
	9.99255e-011 m^3


	Material name:
	[SW]BondmasterESP309Epoxy

	Description:
	

	Material Source:
	Used SolidWorks material

	Material Library Name:
	solidworks materials_jon

	Material Model Type:
	Linear Elastic Isotropic


	Property Name
	Value
	Units
	Value Type

	Elastic modulus
	4.2748e+009
	N/m^2
	Constant

	Poisson's ratio
	0.34
	NA
	Constant

	Shear modulus
	1.5858e+009
	N/m^2
	Constant

	Mass density
	1265
	kg/m^3
	Constant

	Tensile strength
	7.7911e+007
	N/m^2
	Constant

	Compressive strength
	1.9305e+008
	N/m^2
	Constant

	Thermal expansion coefficient
	2.3e-005
	/Kelvin
	Constant

	Thermal conductivity
	0.18161
	W/(m.K)
	Constant

	Specific heat
	581.11
	J/(kg.K)
	Constant


	Material name:
	[SW]6AL-4V Titanium

	Description:
	

	Material Source:
	Used SolidWorks material

	Material Library Name:
	solidworks materials_jon

	Material Model Type:
	Linear Elastic Isotropic


	Property Name
	Value
	Units
	Value Type

	Elastic modulus
	1.1e+011
	N/m^2
	Constant

	Poisson's ratio
	0.31
	NA
	Constant

	Shear modulus
	4.3e+010
	N/m^2
	Constant

	Mass density
	4600
	kg/m^3
	Constant

	Tensile strength
	9.3079e+008
	N/m^2
	Constant

	Yield strength
	8.6185e+008
	N/m^2
	Constant

	Thermal expansion coefficient
	9e-006
	/Kelvin
	Constant

	Thermal conductivity
	22
	W/(m.K)
	Constant

	Specific heat
	460
	J/(kg.K)
	Constant


	Material name:
	[SW]Corning 7940/7980-UV

	Description:
	

	Material Source:
	Used SolidWorks material

	Material Library Name:
	solidworks materials_jon

	Material Model Type:
	Linear Elastic Isotropic


	Property Name
	Value
	Units
	Value Type

	Elastic modulus
	7.21e+010
	N/m^2
	Constant

	Elastic modulus
	7.21e+010
	N/m^2
	Constant

	Elastic modulus
	7.21e+010
	N/m^2
	Constant

	Poisson's ratio
	0.179
	NA
	Constant

	Shear modulus
	3.06e+010
	N/m^2
	Constant

	Shear modulus
	3.06e+010
	N/m^2
	Constant

	Shear modulus
	3.06e+010
	N/m^2
	Constant

	Mass density
	2201
	kg/m^3
	Constant

	Thermal expansion coefficient
	1e-006
	/Kelvin
	Constant

	Thermal conductivity
	1.381
	W/(m.K)
	Constant

	Specific heat
	770
	J/(kg.K)
	Constant


	Material name:
	[SW]Copper

	Description:
	

	Material Source:
	Used SolidWorks material

	Material Library Name:
	solidworks materials

	Material Model Type:
	Linear Elastic Isotropic


	Property Name
	Value
	Units
	Value Type

	Elastic modulus
	1.1e+011
	N/m^2
	Constant

	Poisson's ratio
	0.37
	NA
	Constant

	Shear modulus
	4e+010
	N/m^2
	Constant

	Mass density
	8900
	kg/m^3
	Constant

	Tensile strength
	3.9438e+008
	N/m^2
	Constant

	Yield strength
	2.5865e+008
	N/m^2
	Constant

	Thermal expansion coefficient
	2.4e-005
	/Kelvin
	Constant

	Thermal conductivity
	390
	W/(m.K)
	Constant

	Specific heat
	390
	J/(kg.K)
	Constant


Loads and Restraints

Restraint

	Restraint name
	Selection set
	Description

	Restraint-1 <OL0020, REV. 2j-2, Bondmaster ESP309_LMC_Mod3-C -1, HP0171, REV. 1j-Mod2-2, P-200542-08_CopperFoilSeat-1>
	 on 8 Face(s) symmetry
	 

	Restraint-2 <HP0171, REV. 1j-Mod2-2>
	 on 1 Face(s) with  displacement 0.000000 in normal to face.
	 


Load

	Load name
	Selection set
	Loading type
	Description

	Pressure-1 <HP0171, REV. 1j-Mod2-2, Bondmaster ESP309_LMC_Mod3-C -1, OL0020, REV. 2j-2>
	 on 6 Face(s) with Pressure 2918 psi  along direction normal to selected face
	Sequential Loading
	 


Contact

Contact state: Touching faces - Bonded

	Contact Set-1
	No Penetration contact pair: Between selected entities of OL0020, REV. 2j-2 and P-200542-08_CopperFoilSeat-1

	Description:
	 


Mesh Information

	Mesh Type:
	Solid Mesh

	Mesher Used: 
	Standard

	Automatic Transition: 
	Off

	Smooth Surface: 
	On

	Jacobian Check: 
	4 Points 

	Element Size:
	0.0059771 in

	Tolerance:
	0.00029885 in

	Quality:
	High

	Number of elements:
	60528

	Number of nodes:
	88529

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

	Computer name: 
	TORSK


Reaction Forces

	Selection set
	Units
	Sum X
	Sum Y
	Sum Z
	Resultant

	Entire Body
	lb
	51.7807
	51.7793
	-31.9103
	79.8787


Free-Body Forces

	Selection set
	Units
	Sum X
	Sum Y
	Sum Z
	Resultant

	Entire Body
	lb
	-2.2651e-006
	-8.29772e-006
	-8.36431e-006
	1.19977e-005


Free-body Moments

	Selection set
	Units
	Sum X
	Sum Y
	Sum Z
	Resultant

	Entire Body
	lb-in
	0
	0
	0
	8.85075e-033


Study Results

Default Results
	Name
	Type
	Min
	Location
	Max
	Location

	Stress1
	VON: von Mises Stress
	78.7842 psi

Node: 54244
	(0.00565788 in,

0.0825399 in,

0.0237119 in)
	90948.4 psi

Node: 7445
	(0.00632184 in,

0.0708675 in,

0.0423927 in)

	Displacement1
	UZ: Z Displacement
	0 in

Node: 283
	(0.07 in,

0 in,

0.159375 in)
	8.09235e-005 in

Node: 941
	(0 in,

0 in,

-0.00087045 in)

	Strain1
	ESTRN: Equivalent Strain
	2.15199e-005 

Element: 36300
	(0.082042 in,

0.0441437 in,

0.0299658 in)
	0.0123055 

Element: 6524
	(0.00209962 in,

0.0827084 in,

0.0189511 in)

	Displacement2
	UY: Y Displacement
	-3.4514e-005 in

Node: 14727
	(0.00135413 in,

0.083489 in,

0.000131648 in)
	4.49763e-006 in

Node: 7604
	(0 in,

0.0427524 in,

0.0683255 in)

	Stress2
	VON: von Mises Stress
	78.7842 psi

Node: 54244
	(0.00565788 in,

0.0825399 in,

0.0237119 in)
	90948.4 psi

Node: 7445
	(0.00632184 in,

0.0708675 in,

0.0423927 in)
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