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1. Introduction



Summarize the FEM analysis on Lifting Hook
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. 






2. File Information

	Model name:
	Lifting Hook

	Model location:
	X:\300057- Mooring Maintenance\Lifting Hook\Lifting Hook.SLDPRT

	Results location:
	C:\DOCUME~1\shfa\LOCALS~1\Temp

	Study name:
	Lift Hook Study 4 (-Default-)




3. Materials

	No.
	Part Name
	Material
	Mass
	Volume

	1
	Lifting Hook
	[SW]6Al-4V
	0.734067 kg
	0.000165749 m^3




4. Load & Restraint Information

	Restraint

	Restraint-1 <Lifting Hook>
	on 1 Face(s) fixed.
	

	Description:
	
	


	Load

	Force-1 <Lifting Hook>
	on 1 Face(s) apply force 8750 lb normal to reference plane with respect to selected reference Plane2 using uniform distribution
	Sequential Loading

	Description:
	
	

	Force-2 <Lifting Hook>
	on 1 Face(s) apply force -8750 lb normal to reference plane with respect to selected reference Plane3 using uniform distribution
	Sequential Loading

	Description:
	
	




5. Study Property

	Mesh Information

	Mesh Type:
	Solid mesh

	Mesher Used: 
	Standard

	Automatic Transition: 
	On

	Smooth Surface: 
	On

	Jacobian Check: 
	4 Points 

	Element Size:
	0.1298 in

	Tolerance:
	0.0064898 in

	Quality:
	High

	Number of elements:
	38735

	Number of nodes:
	58183


	Solver Information

	Quality:
	High

	Solver Type:
	FFE

	Option:
	Include Thermal Effects

	Thermal Option:
	Input Temperature

	Thermal Option:
	Reference Temperature at zero strain: 77 Fahrenheit




6. Contact

Contact state: Touching faces - Bonded



7. Stress Results

	Name
	Type
	Min
	Location
	Max
	Location

	Plot1
	SX: X Normal stress
	-29739 psi

Node: 1911


	(0.61 in,

2.34067 in,

1.13397 in)


	34682.5 psi

Node: 44568


	(0.55 in,

3.22689 in,

1.64563 in)



	Plot2
	SY: Y Normal stress
	-43132.6 psi

Node: 1911


	(0.61 in,

2.34067 in,

1.13397 in)


	84399 psi

Node: 56391


	(0.31 in,

-0.209881 in,

0.977727 in)



	Plot3
	SZ: Z Normal stress
	-64005.6 psi

Node: 1911


	(0.61 in,

2.34067 in,

1.13397 in)


	87530.3 psi

Node: 1931


	(0.61 in,

3.22689 in,

1.64563 in)



	Plot4
	P1: 1st principal stress
	-25486.3 psi

Node: 1911


	(0.61 in,

2.34067 in,

1.13397 in)


	93510.3 psi

Node: 56373


	(0.31 in,

-0.437768 in,

0.899088 in)



	Plot5
	VON: von Mises stress
	0.354566 psi

Node: 40549


	(0.0419097 in,

1.43931 in,

-1.27999 in)


	90032.3 psi

Node: 56373


	(0.31 in,

-0.437768 in,

0.899088 in)
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8. Strain Results

	Name
	Type
	Min
	Location
	Max
	Location

	Plot1
	EPSX: X Normal strain
	-0.00138736 

Element: 24675


	(0.229936 in,

-0.429648 in,

0.934851 in)


	0.00073669 

Element: 20853


	(0.291259 in,

-1.12496 in,

1.80251 in)



	Plot2
	EPSY: Y Normal strain
	-0.00213402 

Element: 17163


	(0.542581 in,

0.0280918 in,

2.12663 in)


	0.00455535 

Element: 21096


	(0.291469 in,

-0.187197 in,

1.00717 in)



	Plot3
	EPSZ: Z Normal strain
	-0.00199987 

Element: 28481


	(0.55722 in,

2.34195 in,

1.18993 in)


	0.00338951 

Element: 12361


	(0.453683 in,

-0.952269 in,

0.361673 in)



	Plot4
	GMXY: Shear in Y dir. on YZ plane
	-0.000910539 

Element: 18960


	(0.229338 in,

2.29434 in,

1.14579 in)


	0.00091005 

Element: 27836


	(0.630327 in,

2.29779 in,

1.14659 in)



	Plot5
	GMXZ: Shear in Z dir. on YZ plane
	-0.00186843 

Element: 17574


	(0.630274 in,

2.40441 in,

1.20612 in)


	0.00179998 

Element: 16571


	(0.229726 in,

2.40441 in,

1.20612 in)



	Plot6
	GMYZ: Shear in Z dir. on XZ plane
	-0.00293394 

Element: 31712


	(0.57358 in,

-1.44788 in,

1.55166 in)


	0.00704542 

Element: 20930


	(0.44399 in,

-0.657142 in,

0.763301 in)



	Plot7
	ESTRN: Equivalent strain
	1.39722e-008 

Element: 18323


	(0.469501 in,

1.79154 in,

-1.40744 in)


	0.00456784 

Element: 20930


	(0.44399 in,

-0.657142 in,

0.763301 in)



	Plot8
	SEDENS: Strain energy density
	4.45889e-006 ft-lbs/ft^3

Element: 36885


	(0.437302 in,

1.43275 in,

-1.41076 in)


	32651.7 ft-lbs/ft^3

Element: 20930


	(0.44399 in,

-0.657142 in,

0.763301 in)



	Plot9
	ENERGY: Total strain energy
	4.10174e-014 ft-lbs

Element: 13937


	(0.00548718 in,

1.26181 in,

-1.30542 in)


	0.00844729 ft-lbs

Element: 19033


	(0.170599 in,

-0.125857 in,

1.05308 in)



	Plot10
	E1: Normal strain( 1st principal )
	-5.46294e-008 

Element: 33616


	(0.522673 in,

2.51596 in,

-1.32692 in)


	0.0053112 

Element: 20930


	(0.44399 in,

-0.657142 in,

0.763301 in)



	Plot11
	E2: Normal strain( 2nd principal )
	-0.00138375 

Element: 22977


	(0.2293 in,

-0.532613 in,

0.881422 in)


	0.000706803 

Element: 7710


	(0.56861 in,

-1.04388 in,

1.84995 in)



	Plot12
	E3: Normal strain( 3rd principal )
	-0.00244601 

Element: 35832


	(0.302445 in,

2.3385 in,

1.18913 in)


	2.65717e-006 

Element: 254


	(0.854337 in,

1.28605 in,

-1.21759 in)
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9. Displacement Results

	Name
	Type
	Min
	Location
	Max
	Location

	Plot1
	UX: X Displacement
	-0.00045308 in

Node: 249


	(0.826506 in,

-0.497599 in,

1.00897 in)


	0.000485122 in

Node: 309


	(0.0334937 in,

-0.497599 in,

1.00897 in)



	Plot2
	UY: Y Displacement
	-0.056972 in

Node: 53521


	(0.25 in,

-0.00471862 in,

-2.14999 in)


	0.00116325 in

Node: 57923


	(0.61 in,

-0.800318 in,

1.99549 in)



	Plot3
	UZ: Z Displacement
	-0.0667314 in

Node: 4


	(0.508767 in,

2.74976 in,

-1.18928 in)


	0.0171631 in

Node: 394


	(0.25 in,

-2.14439 in,

-0.155209 in)



	Plot4
	URES: Resultant displacement
	0 in

Node: 1908


	(0.25 in,

2.34067 in,

1.13397 in)


	0.0783659 in

Node: 3


	(0.51211 in,

2.71933 in,

-1.2805 in)



	Plot5
	RFX: X Reaction force
	-271.081 N

Node: 44720


	(0.25 in,

2.39606 in,

1.16595 in)


	271.605 N

Node: 44695


	(0.61 in,

2.39606 in,

1.16595 in)



	Plot6
	RFY: Y Reaction force
	-782.966 N

Node: 44705


	(0.55 in,

2.34067 in,

1.13397 in)


	248.605 N

Node: 44599


	(0.25 in,

3.06072 in,

1.5497 in)



	Plot7
	RFZ: Z Reaction force
	-1286.58 N

Node: 44568


	(0.55 in,

3.22689 in,

1.64563 in)


	977.477 N

Node: 44695


	(0.61 in,

2.39606 in,

1.16595 in)



	Plot8
	RFRES: Resultant reaction force
	0 N

Node: 1


	(0.522078 in,

2.55147 in,

-1.35904 in)


	1329.25 N

Node: 44568


	(0.55 in,

3.22689 in,

1.64563 in)
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10. Deformation Results

	Plot No.
	Scale Factor

	1
	9.7401
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11. Design Check Results

	Lifting Hook-Lift Hook Study 4-Design Check-Plot1
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12. Appendix

	Material name:
	[SW]6Al-4V

	Description:
	

	Material Source:
	Used SolidWorks material

	Material Library Name:
	New materials Database

	Material Model Type:
	Linear Elastic Isotropic


	Property Name
	Value
	Units
	Value Type

	Elastic modulus
	1.1032e+011
	N/m^2
	Constant

	Poisson's ratio
	0.3
	NA
	Constant

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

	Mass density
	4428.8
	kg/m^3
	Constant

	Tensile strength
	8.9632e+008
	N/m^2
	Constant

	Yield strength
	8.2737e+008
	N/m^2
	Constant

	Thermal expansion coefficient
	5e-006
	/Kelvin
	Constant

	Thermal conductivity
	22
	W/(m.K)
	Constant

	Specific heat
	460
	J/(kg.K)
	Constant
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