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	[bookmark: _Toc499300236]Description

This document presents calculation, which has been performed in order to proof that the R6 Beam end connection point (lugs, bolts and pins) installed in bunker frame can withstand designed load.
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Model name: ESS-0087589  -  R6 BEAM ASSM.
Current Configuration: Solid Flanges

	Solid Bodies

	<L_MdInf_SldBd_Nm/>
	Treated As
	Volumetric Properties
	Document Path/Date Modified

	_1-1/_9-1-solid1

	Solid Body
	Mass:231.915 kg
Volume:0.0293563 m^3
Density:7900 kg/m^3
Weight:2272.77 N

	D:\ess\R6 Beam\ESS-0087589  -  R6 BEAM ASSM..SLDPRT
Nov 24 13:33:09 2017

	_1-1/_7_1-1-solid1

	Solid Body
	Mass:231.915 kg
Volume:0.0293563 m^3
Density:7900 kg/m^3
Weight:2272.77 N

	D:\ess\R6 Beam\ESS-0087589  -  R6 BEAM ASSM..SLDPRT
Nov 24 13:33:09 2017

	_22-1/_7_1-1-solid1
[image: ]
	Solid Body
	Mass:231.915 kg
Volume:0.0293563 m^3
Density:7900 kg/m^3
Weight:2272.77 N

	D:\ess\R6 Beam\ESS-0087589  -  R6 BEAM ASSM..SLDPRT
Nov 24 13:33:09 2017

	Move Face1
[image: ]
	Solid Body
	Mass:101.589 kg
Volume:0.0128594 m^3
Density:7900 kg/m^3
Weight:995.573 N

	D:\ess\R6 Beam\ESS-0087589  -  R6 BEAM ASSM..SLDPRT
Nov 24 13:33:09 2017

	Move Face2
[image: ]
	Solid Body
	Mass:83.8891 kg
Volume:0.0106189 m^3
Density:7900 kg/m^3
Weight:822.114 N

	D:\ess\R6 Beam\ESS-0087589  -  R6 BEAM ASSM..SLDPRT
Nov 24 13:33:09 2017

	Mirror1[35]
[image: ]
	Solid Body
	Mass:231.915 kg
Volume:0.0293563 m^3
Density:7900 kg/m^3
Weight:2272.77 N

	D:\ess\R6 Beam\ESS-0087589  -  R6 BEAM ASSM..SLDPRT
Nov 24 13:33:09 2017

	Mirror1[38]
[image: ]
	Solid Body
	Mass:83.8891 kg
Volume:0.0106189 m^3
Density:7900 kg/m^3
Weight:822.114 N

	D:\ess\R6 Beam\ESS-0087589  -  R6 BEAM ASSM..SLDPRT
Nov 24 13:33:09 2017

	Mirror1[39]
[image: ]
	Solid Body
	Mass:101.589 kg
Volume:0.0128594 m^3
Density:7900 kg/m^3
Weight:995.573 N

	D:\ess\R6 Beam\ESS-0087589  -  R6 BEAM ASSM..SLDPRT
Nov 24 13:33:09 2017

	Shell Bodies

	<L_MdInf_ShlBd_Nm/>
	Formulation
	Volumetric Properties
	Document Path/Date Modified

	Surface-Knit4

	Thin
	Thickness:40 mm
Weight:249.209 N
Volume:0.00321892 m^3
Mass:25.4295 kg
Density:7900kg/m^3
	D:\ess\R6 Beam\ESS-0087589  -  R6 BEAM ASSM..SLDPRT
Nov 24 13:33:09 2017

	Surface-MidSurface13
[image: ]
	Thin
	Thickness:35 mm
Weight:195.742 N
Volume:0.00252832 m^3
Mass:19.9737 kg
Density:7900kg/m^3
	D:\ess\R6 Beam\ESS-0087589  -  R6 BEAM ASSM..SLDPRT
Nov 24 13:33:09 2017

	Surface-MidSurface41
[image: ]
	Thin
	Thickness:30 mm
Weight:916.63 N
Volume:0.0118397 m^3
Mass:93.5336 kg
Density:7900kg/m^3
	D:\ess\R6 Beam\ESS-0087589  -  R6 BEAM ASSM..SLDPRT
Nov 24 13:33:09 2017

	Surface-Extend38
[image: ]
	Thin
	Thickness:20 mm
Weight:178.376 N
Volume:0.002304 m^3
Mass:18.2016 kg
Density:7900kg/m^3
	D:\ess\R6 Beam\ESS-0087589  -  R6 BEAM ASSM..SLDPRT
Nov 24 13:33:09 2017

	Surface-MidSurface15
[image: ]
	Thin
	Thickness:20 mm
Weight:611.086 N
Volume:0.00789313 m^3
Mass:62.3557 kg
Density:7900kg/m^3
	D:\ess\R6 Beam\ESS-0087589  -  R6 BEAM ASSM..SLDPRT
Nov 24 13:33:09 2017

	Surface-Extend22
[image: ]
	Thin
	Thickness:20 mm
Weight:2774.91 N
Volume:0.0358423 m^3
Mass:283.154 kg
Density:7900kg/m^3
	D:\ess\R6 Beam\ESS-0087589  -  R6 BEAM ASSM..SLDPRT
Nov 24 13:33:09 2017

	Surface-MidSurface42
[image: ]
	Thin
	Thickness:30 mm
Weight:907.173 N
Volume:0.0117176 m^3
Mass:92.5687 kg
Density:7900kg/m^3
	D:\ess\R6 Beam\ESS-0087589  -  R6 BEAM ASSM..SLDPRT
Nov 24 13:33:09 2017

	Split Line1[2]
[image: ]
	Thick
	Thickness:150 mm
Weight:41352.8 N
Volume:0.534136 m^3
Mass:4219.68 kg
Density:7900kg/m^3
	D:\ess\R6 Beam\ESS-0087589  -  R6 BEAM ASSM..SLDPRT
Nov 24 13:33:09 2017

	Surface-MidSurface45
[image: ]
	Thin
	Thickness:40 mm
Weight:121.435 N
Volume:0.00156852 m^3
Mass:12.3913 kg
Density:7900kg/m^3
	D:\ess\R6 Beam\ESS-0087589  -  R6 BEAM ASSM..SLDPRT
Nov 24 13:33:09 2017

	Surface-Extend23
[image: ]
	Thin
	Thickness:20 mm
Weight:4504.53 N
Volume:0.0581831 m^3
Mass:459.646 kg
Density:7900kg/m^3
	D:\ess\R6 Beam\ESS-0087589  -  R6 BEAM ASSM..SLDPRT
Nov 24 13:33:09 2017

	Surface-MidSurface46
[image: ]
	Thin
	Thickness:40 mm
Weight:121.435 N
Volume:0.00156852 m^3
Mass:12.3913 kg
Density:7900kg/m^3
	D:\ess\R6 Beam\ESS-0087589  -  R6 BEAM ASSM..SLDPRT
Nov 24 13:33:09 2017

	Surface-MidSurface47
[image: ]
	Thin
	Thickness:40 mm
Weight:121.435 N
Volume:0.00156852 m^3
Mass:12.3913 kg
Density:7900kg/m^3
	D:\ess\R6 Beam\ESS-0087589  -  R6 BEAM ASSM..SLDPRT
Nov 24 13:33:09 2017

	Surface-Extend24
[image: ]
	Thin
	Thickness:20 mm
Weight:3066.91 N
Volume:0.039614 m^3
Mass:312.95 kg
Density:7900kg/m^3
	D:\ess\R6 Beam\ESS-0087589  -  R6 BEAM ASSM..SLDPRT
Nov 24 13:33:09 2017

	Surface-MidSurface48
[image: ]
	Thin
	Thickness:40 mm
Weight:121.435 N
Volume:0.00156852 m^3
Mass:12.3913 kg
Density:7900kg/m^3
	D:\ess\R6 Beam\ESS-0087589  -  R6 BEAM ASSM..SLDPRT
Nov 24 13:33:09 2017

	Surface-Trim9[1]
[image: ]
	Thin
	Thickness:20 mm
Weight:284.764 N
Volume:0.00367818 m^3
Mass:29.0576 kg
Density:7900kg/m^3
	D:\ess\R6 Beam\ESS-0087589  -  R6 BEAM ASSM..SLDPRT
Nov 24 13:33:09 2017

	Surface-MidSurface49
[image: ]
	Thin
	Thickness:40 mm
Weight:121.435 N
Volume:0.00156852 m^3
Mass:12.3913 kg
Density:7900kg/m^3
	D:\ess\R6 Beam\ESS-0087589  -  R6 BEAM ASSM..SLDPRT
Nov 24 13:33:09 2017

	Surface-Trim9[2]
[image: ]
	Thin
	Thickness:20 mm
Weight:284.764 N
Volume:0.00367818 m^3
Mass:29.0576 kg
Density:7900kg/m^3
	D:\ess\R6 Beam\ESS-0087589  -  R6 BEAM ASSM..SLDPRT
Nov 24 13:33:09 2017

	Surface-MidSurface50
[image: ]
	Thin
	Thickness:40 mm
Weight:121.435 N
Volume:0.00156852 m^3
Mass:12.3913 kg
Density:7900kg/m^3
	D:\ess\R6 Beam\ESS-0087589  -  R6 BEAM ASSM..SLDPRT
Nov 24 13:33:09 2017

	Surface-MidSurface51
[image: ]
	Thick
	Thickness:40 mm
Weight:121.435 N
Volume:0.00156852 m^3
Mass:12.3913 kg
Density:7900kg/m^3
	D:\ess\R6 Beam\ESS-0087589  -  R6 BEAM ASSM..SLDPRT
Nov 24 13:33:09 2017

	Surface-Trim9[3]
[image: ]
	Thin
	Thickness:20 mm
Weight:284.764 N
Volume:0.00367818 m^3
Mass:29.0576 kg
Density:7900kg/m^3
	D:\ess\R6 Beam\ESS-0087589  -  R6 BEAM ASSM..SLDPRT
Nov 24 13:33:09 2017

	Surface-MidSurface52
[image: ]
	Thick
	Thickness:40 mm
Weight:121.435 N
Volume:0.00156852 m^3
Mass:12.3913 kg
Density:7900kg/m^3
	D:\ess\R6 Beam\ESS-0087589  -  R6 BEAM ASSM..SLDPRT
Nov 24 13:33:09 2017

	Surface-Trim9[4]
[image: ]
	Thin
	Thickness:20 mm
Weight:284.764 N
Volume:0.00367818 m^3
Mass:29.0576 kg
Density:7900kg/m^3
	D:\ess\R6 Beam\ESS-0087589  -  R6 BEAM ASSM..SLDPRT
Nov 24 13:33:09 2017

	Surface-MidSurface53
[image: ]
	Thick
	Thickness:40 mm
Weight:121.435 N
Volume:0.00156852 m^3
Mass:12.3913 kg
Density:7900kg/m^3
	D:\ess\R6 Beam\ESS-0087589  -  R6 BEAM ASSM..SLDPRT
Nov 24 13:33:09 2017

	Surface-Trim9[5]
[image: ]
	Thin
	Thickness:20 mm
Weight:284.764 N
Volume:0.00367818 m^3
Mass:29.0576 kg
Density:7900kg/m^3
	D:\ess\R6 Beam\ESS-0087589  -  R6 BEAM ASSM..SLDPRT
Nov 24 13:33:09 2017

	Surface-MidSurface54
[image: ]
	Thick
	Thickness:40 mm
Weight:121.435 N
Volume:0.00156852 m^3
Mass:12.3913 kg
Density:7900kg/m^3
	D:\ess\R6 Beam\ESS-0087589  -  R6 BEAM ASSM..SLDPRT
Nov 24 13:33:09 2017

	Surface-MidSurface55
[image: ]
	Thick
	Thickness:40 mm
Weight:121.435 N
Volume:0.00156852 m^3
Mass:12.3913 kg
Density:7900kg/m^3
	D:\ess\R6 Beam\ESS-0087589  -  R6 BEAM ASSM..SLDPRT
Nov 24 13:33:09 2017

	Surface-Trim9[6]
[image: ]
	Thin
	Thickness:20 mm
Weight:284.764 N
Volume:0.00367818 m^3
Mass:29.0576 kg
Density:7900kg/m^3
	D:\ess\R6 Beam\ESS-0087589  -  R6 BEAM ASSM..SLDPRT
Nov 24 13:33:09 2017

	Surface-MidSurface56
[image: ]
	Thin
	Thickness:40 mm
Weight:121.435 N
Volume:0.00156852 m^3
Mass:12.3913 kg
Density:7900kg/m^3
	D:\ess\R6 Beam\ESS-0087589  -  R6 BEAM ASSM..SLDPRT
Nov 24 13:33:09 2017

	Surface-Trim9[7]
[image: ]
	Thin
	Thickness:20 mm
Weight:284.764 N
Volume:0.00367818 m^3
Mass:29.0576 kg
Density:7900kg/m^3
	D:\ess\R6 Beam\ESS-0087589  -  R6 BEAM ASSM..SLDPRT
Nov 24 13:33:09 2017

	Surface-MidSurface57
[image: ]
	Thin
	Thickness:10 mm
Weight:218.44 N
Volume:0.0028215 m^3
Mass:22.2898 kg
Density:7900kg/m^3
	D:\ess\R6 Beam\ESS-0087589  -  R6 BEAM ASSM..SLDPRT
Nov 24 13:33:09 2017

	Surface-Trim9[8]
[image: ]
	Thin
	Thickness:20 mm
Weight:284.764 N
Volume:0.00367818 m^3
Mass:29.0576 kg
Density:7900kg/m^3
	D:\ess\R6 Beam\ESS-0087589  -  R6 BEAM ASSM..SLDPRT
Nov 24 13:33:09 2017

	
	
	
	

	Surface-MidSurface28
[image: ]
	Thin
	Thickness:30 mm
Weight:916.63 N
Volume:0.0118397 m^3
Mass:93.5336 kg
Density:7900kg/m^3
	D:\ess\R6 Beam\ESS-0087589  -  R6 BEAM ASSM..SLDPRT
Nov 24 13:33:09 2017

	Surface-MidSurface29
[image: ]
	Thin
	Thickness:30 mm
Weight:907.173 N
Volume:0.0117176 m^3
Mass:92.5687 kg
Density:7900kg/m^3
	D:\ess\R6 Beam\ESS-0087589  -  R6 BEAM ASSM..SLDPRT
Nov 24 13:33:09 2017

	Surface-MidSurface30
[image: ]
	Thin
	Thickness:30 mm
Weight:907.173 N
Volume:0.0117176 m^3
Mass:92.5687 kg
Density:7900kg/m^3
	D:\ess\R6 Beam\ESS-0087589  -  R6 BEAM ASSM..SLDPRT
Nov 24 13:33:09 2017

	Surface-MidSurface31
[image: ]
	Thin
	Thickness:30 mm
Weight:916.63 N
Volume:0.0118397 m^3
Mass:93.5336 kg
Density:7900kg/m^3
	D:\ess\R6 Beam\ESS-0087589  -  R6 BEAM ASSM..SLDPRT
Nov 24 13:33:09 2017

	Surface-MidSurface1
[image: ]
	Thin
	Thickness:40 mm
Weight:208.105 N
Volume:0.002688 m^3
Mass:21.2352 kg
Density:7900kg/m^3
	D:\ess\R6 Beam\ESS-0087589  -  R6 BEAM ASSM..SLDPRT
Nov 24 13:33:09 2017

	Surface-MidSurface2
[image: ]
	Thin
	Thickness:40 mm
Weight:208.105 N
Volume:0.002688 m^3
Mass:21.2352 kg
Density:7900kg/m^3
	D:\ess\R6 Beam\ESS-0087589  -  R6 BEAM ASSM..SLDPRT
Nov 24 13:33:09 2017

	Surface-Trim12[6]
[image: ]
	Thin
	Thickness:20 mm
Weight:284.767 N
Volume:0.00367821 m^3
Mass:29.0579 kg
Density:7900kg/m^3
	D:\ess\R6 Beam\ESS-0087589  -  R6 BEAM ASSM..SLDPRT
Nov 24 13:33:09 2017

	Surface-Extend35
[image: ]
	Thin
	Thickness:20 mm
Weight:3334.11 N
Volume:0.0430652 m^3
Mass:340.215 kg
Density:7900kg/m^3
	D:\ess\R6 Beam\ESS-0087589  -  R6 BEAM ASSM..SLDPRT
Nov 24 13:33:09 2017

	Surface-Extend36
[image: ]
	Thin
	Thickness:20 mm
Weight:2287.13 N
Volume:0.0295418 m^3
Mass:233.38 kg
Density:7900kg/m^3
	D:\ess\R6 Beam\ESS-0087589  -  R6 BEAM ASSM..SLDPRT
Nov 24 13:33:09 2017

	Surface-Extend6
[image: ]
	Thin
	Thickness:15 mm
Weight:20.7292 N
Volume:0.00026775 m^3
Mass:2.11523 kg
Density:7900kg/m^3
	D:\ess\R6 Beam\ESS-0087589  -  R6 BEAM ASSM..SLDPRT
Nov 24 13:33:09 2017

	Surface-Extend34
[image: ]
	Thin
	Thickness:20 mm
Weight:2036.8 N
Volume:0.0263084 m^3
Mass:207.836 kg
Density:7900kg/m^3
	D:\ess\R6 Beam\ESS-0087589  -  R6 BEAM ASSM..SLDPRT
Nov 24 13:33:09 2017

	Surface-Trim19
[image: ]
	Thin
	Thickness:15 mm
Weight:28.8743 N
Volume:0.000372957 m^3
Mass:2.94636 kg
Density:7900kg/m^3
	D:\ess\R6 Beam\ESS-0087589  -  R6 BEAM ASSM..SLDPRT
Nov 24 13:33:09 2017

	Surface-Trim12[5]
[image: ]
	Thin
	Thickness:20 mm
Weight:284.77 N
Volume:0.00367825 m^3
Mass:29.0581 kg
Density:7900kg/m^3
	D:\ess\R6 Beam\ESS-0087589  -  R6 BEAM ASSM..SLDPRT
Nov 24 13:33:09 2017

	Surface-MidSurface6
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	Thin
	Thickness:15 mm
Weight:285.405 N
Volume:0.00368645 m^3
Mass:29.1229 kg
Density:7900kg/m^3
	D:\ess\R6 Beam\ESS-0087589  -  R6 BEAM ASSM..SLDPRT
Nov 24 13:33:09 2017

	Surface-Trim12[4]
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	Thin
	Thickness:20 mm
Weight:284.764 N
Volume:0.00367818 m^3
Mass:29.0576 kg
Density:7900kg/m^3
	D:\ess\R6 Beam\ESS-0087589  -  R6 BEAM ASSM..SLDPRT
Nov 24 13:33:09 2017

	Surface-MidSurface8
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	Thin
	Thickness:35 mm
Weight:195.742 N
Volume:0.00252832 m^3
Mass:19.9737 kg
Density:7900kg/m^3
	D:\ess\R6 Beam\ESS-0087589  -  R6 BEAM ASSM..SLDPRT
Nov 24 13:33:09 2017

	Surface-Trim12[3]
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	Thin
	Thickness:20 mm
Weight:284.773 N
Volume:0.00367829 m^3
Mass:29.0585 kg
Density:7900kg/m^3
	D:\ess\R6 Beam\ESS-0087589  -  R6 BEAM ASSM..SLDPRT
Nov 24 13:33:09 2017

	Surface-MidSurface9
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	Thin
	Thickness:35 mm
Weight:195.742 N
Volume:0.00252832 m^3
Mass:19.9737 kg
Density:7900kg/m^3
	D:\ess\R6 Beam\ESS-0087589  -  R6 BEAM ASSM..SLDPRT
Nov 24 13:33:09 2017

	Surface-MidSurface10
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	Thin
	Thickness:35 mm
Weight:195.742 N
Volume:0.00252832 m^3
Mass:19.9737 kg
Density:7900kg/m^3
	D:\ess\R6 Beam\ESS-0087589  -  R6 BEAM ASSM..SLDPRT
Nov 24 13:33:09 2017

	Surface-Trim12[2]
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	Thin
	Thickness:20 mm
Weight:290.378 N
Volume:0.00375069 m^3
Mass:29.6304 kg
Density:7900kg/m^3
	D:\ess\R6 Beam\ESS-0087589  -  R6 BEAM ASSM..SLDPRT
Nov 24 13:33:09 2017

	Surface-Trim12[1]
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	Thin
	Thickness:20 mm
Weight:284.767 N
Volume:0.00367821 m^3
Mass:29.0579 kg
Density:7900kg/m^3
	D:\ess\R6 Beam\ESS-0087589  -  R6 BEAM ASSM..SLDPRT
Nov 24 13:33:09 2017

	Surface-Knit2
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	Thin
	Thickness:40 mm
Weight:249.209 N
Volume:0.00321892 m^3
Mass:25.4295 kg
Density:7900kg/m^3
	D:\ess\R6 Beam\ESS-0087589  -  R6 BEAM ASSM..SLDPRT
Nov 24 13:33:09 2017

	Split Line1[1]
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	Thin
	Thickness:150 mm
Weight:56522.5 N
Volume:0.730077 m^3
Mass:5767.61 kg
Density:7900kg/m^3
	D:\ess\R6 Beam\ESS-0087589  -  R6 BEAM ASSM..SLDPRT
Nov 24 13:33:09 2017

	Mirror1[18]
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	Thin
	Thickness:20 mm
Weight:284.764 N
Volume:0.00367818 m^3
Mass:29.0576 kg
Density:7900kg/m^3
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	Mirror1[19]
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	Thin
	Thickness:10 mm
Weight:218.44 N
Volume:0.0028215 m^3
Mass:22.2898 kg
Density:7900kg/m^3
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Mass:2.94636 kg
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Weight:223.705 N
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Mass:22.8271 kg
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	[bookmark: _Toc499300239]Study Properties
	Study name
	Eccentric Beam Load

	Analysis type
	Static

	Mesh type
	Mixed Mesh

	Thermal Effect: 
	On

	Thermal option
	Include temperature loads

	Zero strain temperature
	298 Kelvin

	Include fluid pressure effects from SolidWorks Flow Simulation
	Off

	Solver type
	Direct sparse solver

	Inplane Effect: 
	Off

	Soft Spring: 
	On

	Inertial Relief: 
	Off

	Incompatible bonding options
	Automatic

	Large displacement
	Off

	Compute free body forces
	On

	Friction
	Off

	Use Adaptive Method: 
	Off

	Result folder
	SolidWorks document (C:\swbackup)






	[bookmark: _Toc499300240]Units
	Unit system:
	SI (MKS)

	Length/Displacement
	mm

	Temperature
	Kelvin

	Angular velocity
	Rad/sec

	Pressure/Stress
	N/m^2






	[bookmark: _Toc499300241][bookmark: _Toc243733144][bookmark: _Toc245020112][bookmark: _Toc245020144]Material Properties
	Model Reference
	Properties
	Components

	[image: ]
		Name:
	AISI 1020

	Model type:
	Linear Elastic Isotropic

	Default failure criterion:
	Max von Mises Stress

	Yield strength:
	3.51571e+008 N/m^2

	Tensile strength:
	4.20507e+008 N/m^2

	Elastic modulus:
	2e+011 N/m^2

	Poisson's ratio:
	0.29  

	Mass density:
	7900 kg/m^3

	Shear modulus:
	7.7e+010 N/m^2

	Thermal expansion coefficient:
	1.5e-005 /Kelvin




	Curve Data:N/A






	[bookmark: _Toc499300242]Loads and Fixtures
	[bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK3]Fixture name
	Fixture Image
	Fixture Details

	Fixed-1
	[image: ]
		Entities:
	4 edge(s)

	Type:
	Fixed Geometry




	Resultant Forces
	Components
	X
	Y
	Z
	Resultant

	Reaction force(N)
	-0.000183105
	-5.34058e-005
	15978
	15978

	Reaction Moment(N-m)
	-41.5409
	-6.18386
	2.86711
	42.0964




	Reference Geometry-1
	[image: ]
		Entities:
	20 face(s)

	Type:
	Use reference geometry

	Translation:
	---, ---, 0

	Rotation:
	---, ---, ---

	Units:
	mm, rad




	Resultant Forces
	Components
	X
	Y
	Z
	Resultant

	Reaction force(N)
	4.6781e-005
	-0.000248567
	722087
	722087

	Reaction Moment(N-m)
	0
	0
	0
	1e-033






	[bookmark: OLE_LINK4][bookmark: OLE_LINK5]Load name
	Load Image
	Load Details

	Gravity-1
	[image: ]
		Reference:
	Front Plane

	Values:
	0  0 -12.2625

	Units:
	SI




	Pressure-1
	[image: ]
		Entities:
	2 face(s)

	Type:
	Normal to selected face

	Value:
	-126255

	Units:
	N/m^2




	Pressure-2
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		Entities:
	1 face(s)

	Type:
	Normal to selected face

	Value:
	126255

	Units:
	N/m^2









	[bookmark: _Toc499300243]
Connector Definitions

Pin/Bolt/Bearing Connector

	Model Reference
	Connector Details
	Strength Details
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Pin Connector-1
		Entities:
	3 edge(s)

	Type:
	Pin

	Connection type:
	With retaining ring (No translation)

	Rotational stiffness value:
	0

	Units:
	SI



		Bolt Check:
	OK

	Calculated FOS:
	129.33

	Desired FOS:
	1.25



[image: ]

	Connector Forces
	Type
	X-Component
	Y-Component
	Z-Component
	Resultant

	Axial Force (N)
	-62858
	1.0807e+005
	-1752.2
	1.2503e+005

	Shear Force (N)
	66.407
	38.285
	-20.99
	79.474

	Bending moment (N-m)
	0.53119
	0.36865
	3.6816
	3.7379
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Pin Connector-2
		Entities:
	3 edge(s)

	Type:
	Pin

	Connection type:
	With retaining ring (No translation)

	Rotational stiffness value:
	0

	Units:
	SI



		Bolt Check:
	OK

	Calculated FOS:
	383.982

	Desired FOS:
	1.25
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Connector Forces
	Type
	X-Component
	Y-Component
	Z-Component
	Resultant

	Axial Force (N)
	-61490
	1.0884e+005
	107.98
	1.2501e+005

	Shear Force (N)
	-76.401
	-43.075
	-86.861
	123.44

	Bending moment (N-m)
	2.367
	1.3378
	-0.55859
	2.7757
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Pin Connector-3
		Entities:
	3 edge(s)

	Type:
	Pin

	Connection type:
	With retaining ring (No translation)

	Rotational stiffness value:
	0

	Units:
	SI



		Bolt Check:
	OK

	Calculated FOS:
	226.207

	Desired FOS:
	1.25
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	Connector Forces
	Type
	X-Component
	Y-Component
	Z-Component
	Resultant

	Axial Force (N)
	-61558
	1.0884e+005
	283.98
	1.2504e+005

	Shear Force (N)
	-112.94
	-63.477
	-152.95
	200.44

	Bending moment (N-m)
	4.1943
	2.3727
	-0.15274
	4.8213
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Pin Connector-4
		Entities:
	3 edge(s)

	Type:
	Pin

	Connection type:
	With retaining ring (No translation)

	Rotational stiffness value:
	0

	Units:
	SI



		Bolt Check:
	OK

	Calculated FOS:
	142.021

	Desired FOS:
	1.25
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	Connector Forces
	Type
	X-Component
	Y-Component
	Z-Component
	Resultant

	Axial Force (N)
	-60821
	1.0918e+005
	-1116.2
	1.2498e+005

	Shear Force (N)
	-185.26
	-101.34
	182.1
	278.84

	Bending moment (N-m)
	-4.2605
	-2.4712
	-9.5622
	10.756
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Pin Connector-5
		Entities:
	3 edge(s)

	Type:
	Pin

	Connection type:
	With retaining ring (No translation)

	Rotational stiffness value:
	0

	Units:
	SI



		Bolt Check:
	OK

	Calculated FOS:
	202.965

	Desired FOS:
	1.25
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	Connector Forces
	Type
	X-Component
	Y-Component
	Z-Component
	Resultant

	Axial Force (N)
	-60779
	1.0923e+005
	804.22
	1.25e+005

	Shear Force (N)
	-190.99
	-105.72
	-75.377
	230.95

	Bending moment (N-m)
	2.6904
	1.5719
	-10.164
	10.631
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Pin Connector-6
		Entities:
	3 edge(s)

	Type:
	Pin

	Connection type:
	With retaining ring (No translation)

	Rotational stiffness value:
	0

	Units:
	SI



		Bolt Check:
	OK

	Calculated FOS:
	137.843

	Desired FOS:
	1.25
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	Connector Forces
	Type
	X-Component
	Y-Component
	Z-Component
	Resultant

	Axial Force (N)
	-61220
	1.09e+005
	-2549.2
	1.2504e+005

	Shear Force (N)
	-110.61
	-59.684
	104.38
	163.38

	Bending moment (N-m)
	-2.8594
	-1.7609
	-6.6224
	7.4252
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Pin Connector-7
		Entities:
	3 edge(s)

	Type:
	Pin

	Connection type:
	With retaining ring (No translation)

	Rotational stiffness value:
	0

	Units:
	SI



		Bolt Check:
	OK

	Calculated FOS:
	52900.1

	Desired FOS:
	1.25
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	Connector Forces
	Type
	X-Component
	Y-Component
	Z-Component
	Resultant

	Axial Force (N)
	62780
	1.0806e+005
	1023.8
	1.2498e+005

	Shear Force (N)
	-79.733
	47.61
	-135.94
	164.64

	Bending moment (N-m)
	5.7083
	-3.3097
	-0.69236
	6.6346
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Pin Connector-8
		Entities:
	3 edge(s)

	Type:
	Pin

	Connection type:
	With retaining ring (No translation)

	Rotational stiffness value:
	0

	Units:
	SI



		Bolt Check:
	OK

	Calculated FOS:
	271.046

	Desired FOS:
	1.25
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Connector Forces
	Type
	X-Component
	Y-Component
	Z-Component
	Resultant

	Axial Force (N)
	61407
	1.0888e+005
	283.87
	1.25e+005

	Shear Force (N)
	133.09
	-74.92
	-54.46
	162.15

	Bending moment (N-m)
	1.8506
	-1.0621
	7.0497
	7.3655
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Counterbore with Nut-1
		Entities:
	2 edge(s)

	Type:
	Bolt(Head/Nut diameter)(Counterbore)

	Head diameter:
	36 mm

	Nut diameter:
	36 mm

	Nominal shank diameter:
	24

	Preload (Torque):
	600

	Young's modulus:
	2.1e+011

	Poisson's ratio:
	0.28

	Preload units:
	N-m



		Bolt Check:
	OK

	Calculated FOS:
	2.51782

	Desired FOS:
	1.25
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	Connector Forces
	Type
	X-Component
	Y-Component
	Z-Component
	Resultant

	Axial Force (N)
	62485
	1.0829e+005
	-472.26
	1.2503e+005

	Shear Force (N)
	21.924
	-12.646
	0.94025
	25.327

	Bending moment (N-m)
	0.14529
	-0.063789
	4.5958
	4.5985
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Counterbore with Nut-2
		Entities:
	2 edge(s)

	Type:
	Bolt(Head/Nut diameter)(Counterbore)

	Head diameter:
	36 mm

	Nut diameter:
	36 mm

	Nominal shank diameter:
	24

	Preload (Torque):
	600

	Young's modulus:
	2.1e+011

	Poisson's ratio:
	0.28

	Preload units:
	N-m



		Bolt Check:
	OK

	Calculated FOS:
	2.52324

	Desired FOS:
	1.25
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Connector Forces
	Type
	X-Component
	Y-Component
	Z-Component
	Resultant

	Axial Force (N)
	61310
	1.0892e+005
	-1396.7
	1.2499e+005

	Shear Force (N)
	45.278
	-25.485
	0.1355
	51.958

	Bending moment (N-m)
	1.1388
	-0.65232
	-0.88002
	1.5801
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Counterbore with Nut-3
		Entities:
	2 edge(s)

	Type:
	Bolt(Head/Nut diameter)(Counterbore)

	Head diameter:
	36 mm

	Nut diameter:
	36 mm

	Nominal shank diameter:
	24

	Preload (Torque):
	600

	Young's modulus:
	2.1e+011

	Poisson's ratio:
	0.28

	Preload units:
	N-m



		Bolt Check:
	OK

	Calculated FOS:
	2.51207

	Desired FOS:
	1.25
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	Connector Forces
	Type
	X-Component
	Y-Component
	Z-Component
	Resultant

	Axial Force (N)
	61328
	1.0895e+005
	-1397.1
	1.2503e+005

	Shear Force (N)
	74.876
	-42.083
	5.0359
	86.039

	Bending moment (N-m)
	-0.10927
	0.065571
	0.31672
	0.34139
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Counterbore with Nut-4
		Entities:
	2 edge(s)

	Type:
	Bolt(Head/Nut diameter)(Counterbore)

	Head diameter:
	36 mm

	Nut diameter:
	36 mm

	Nominal shank diameter:
	24

	Preload (Torque):
	600

	Young's modulus:
	2.1e+011

	Poisson's ratio:
	0.28

	Preload units:
	N-m



		Bolt Check:
	OK

	Calculated FOS:
	2.48292

	Desired FOS:
	1.25
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	Connector Forces
	Type
	X-Component
	Y-Component
	Z-Component
	Resultant

	Axial Force (N)
	62687
	1.0816e+005
	-1126.3
	1.2502e+005

	Shear Force (N)
	36.617
	-20.954
	25.766
	49.434

	Bending moment (N-m)
	-1.6709
	0.94231
	-2.5064
	3.1562
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Counterbore with Nut-5
		Entities:
	2 edge(s)

	Type:
	Bolt(Head/Nut diameter)(Counterbore)

	Head diameter:
	36 mm

	Nut diameter:
	36 mm

	Nominal shank diameter:
	24

	Preload (Torque):
	600

	Young's modulus:
	2.1e+011

	Poisson's ratio:
	0.28

	Preload units:
	N-m



		Bolt Check:
	OK

	Calculated FOS:
	2.48316

	Desired FOS:
	1.25
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	Connector Forces
	Type
	X-Component
	Y-Component
	Z-Component
	Resultant

	Axial Force (N)
	-936.66
	540.89
	0
	1081.6

	Shear Force (N)
	-432.94
	-749.73
	215.05
	892.06

	Torque (N-m)
	-5.8518e-008
	3.3792e-008
	0
	6.7574e-008

	Bending moment (N-m)
	-2.0793
	-3.6008
	78.43
	78.54
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Counterbore with Nut-6
		Entities:
	2 edge(s)

	Type:
	Bolt(Head/Nut diameter)(Counterbore)

	Head diameter:
	36 mm

	Nut diameter:
	36 mm

	Nominal shank diameter:
	24

	Preload (Torque):
	600

	Young's modulus:
	2.1e+011

	Poisson's ratio:
	0.28

	Preload units:
	N-m



		Bolt Check:
	OK

	Calculated FOS:
	2.49868

	Desired FOS:
	1.25
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	Connector Forces
	Type
	X-Component
	Y-Component
	Z-Component
	Resultant

	Axial Force (N)
	239.57
	-138.31
	-0
	-276.63

	Shear Force (N)
	770.33
	1334.3
	-801.93
	1736.9

	Torque (N-m)
	-1.8279e-007
	1.0553e-007
	0
	2.1107e-007

	Bending moment (N-m)
	-8.1212
	-14.066
	14.394
	21.703




	[image: ]
Counterbore with Nut-7
		Entities:
	2 edge(s)

	Type:
	Bolt(Head/Nut diameter)(Counterbore)

	Head diameter:
	36 mm

	Nut diameter:
	36 mm

	Nominal shank diameter:
	24

	Preload (Torque):
	600

	Young's modulus:
	2.1e+011

	Poisson's ratio:
	0.28

	Preload units:
	N-m



		Bolt Check:
	OK

	Calculated FOS:
	2.50389

	Desired FOS:
	1.25
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	Connector Forces
	Type
	X-Component
	Y-Component
	Z-Component
	Resultant

	Axial Force (N)
	14.406
	-8.317
	-0
	-16.634

	Shear Force (N)
	-310.04
	-537.02
	2038.6
	2130.8

	Torque (N-m)
	-1.396e-007
	8.0599e-008
	0
	1.612e-007

	Bending moment (N-m)
	-20.392
	-35.321
	-18.499
	44.784
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Counterbore with Nut-8
		Entities:
	2 edge(s)

	Type:
	Bolt(Head/Nut diameter)(Counterbore)

	Head diameter:
	36 mm

	Nut diameter:
	36 mm

	Nominal shank diameter:
	24

	Preload (Torque):
	600

	Young's modulus:
	2.1e+011

	Poisson's ratio:
	0.28

	Preload units:
	N-m



		Bolt Check:
	OK

	Calculated FOS:
	2.49975

	Desired FOS:
	1.25
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	Connector Forces
	Type
	X-Component
	Y-Component
	Z-Component
	Resultant

	Axial Force (N)
	726.88
	-363.44
	0
	812.68

	Shear Force (N)
	-40.964
	-81.928
	2211
	2212.9

	Torque (N-m)
	0
	-0
	0
	0

	Bending moment (N-m)
	-30.945
	-61.89
	-31.421
	75.995
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Counterbore with Nut-9
		Entities:
	2 edge(s)

	Type:
	Bolt(Head/Nut diameter)(Counterbore)

	Head diameter:
	36 mm

	Nut diameter:
	36 mm

	Nominal shank diameter:
	24

	Preload (Torque):
	600

	Young's modulus:
	2.1e+011

	Poisson's ratio:
	0.28

	Preload units:
	N-m



		Bolt Check:
	OK

	Calculated FOS:
	2.51347

	Desired FOS:
	1.25
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	Connector Forces
	Type
	X-Component
	Y-Component
	Z-Component
	Resultant

	Axial Force (N)
	-70.723
	-35.362
	0
	79.071

	Shear Force (N)
	339.42
	-678.84
	2102.1
	2234.9

	Torque (N-m)
	-0
	-0
	0
	0

	Bending moment (N-m)
	-18.084
	36.169
	30.409
	50.595
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Counterbore with Nut-10
		Entities:
	2 edge(s)

	Type:
	Bolt(Head/Nut diameter)(Counterbore)

	Head diameter:
	36 mm

	Nut diameter:
	36 mm

	Nominal shank diameter:
	24

	Preload (Torque):
	600

	Young's modulus:
	2.1e+011

	Poisson's ratio:
	0.28

	Preload units:
	N-m



		Bolt Check:
	OK

	Calculated FOS:
	2.52983

	Desired FOS:
	1.25
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	Connector Forces
	Type
	X-Component
	Y-Component
	Z-Component
	Resultant

	Axial Force (N)
	-954.98
	-477.49
	0
	1067.7

	Shear Force (N)
	-93.537
	187.07
	1882.5
	1894.1

	Torque (N-m)
	-0
	-0
	0
	0

	Bending moment (N-m)
	-30.879
	61.758
	21.799
	72.406
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Counterbore with Nut-11
		Entities:
	2 edge(s)

	Type:
	Bolt(Head/Nut diameter)(Counterbore)

	Head diameter:
	36 mm

	Nut diameter:
	36 mm

	Nominal shank diameter:
	24

	Preload (Torque):
	600

	Young's modulus:
	2.1e+011

	Poisson's ratio:
	0.28

	Preload units:
	N-m



		Bolt Check:
	OK

	Calculated FOS:
	2.53558

	Desired FOS:
	1.25
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	Connector Forces
	Type
	X-Component
	Y-Component
	Z-Component
	Resultant

	Axial Force (N)
	962.88
	555.9
	-0
	-1111.8

	Shear Force (N)
	359.22
	-622.21
	16.861
	718.66

	Torque (N-m)
	-1.571e-008
	-9.07e-009
	0
	1.8141e-008

	Bending moment (N-m)
	0.29665
	-0.51384
	-54.969
	54.972
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Counterbore with Nut-12
		Entities:
	2 edge(s)

	Type:
	Bolt(Head/Nut diameter)(Counterbore)

	Head diameter:
	36 mm

	Nut diameter:
	36 mm

	Nominal shank diameter:
	24

	Preload (Torque):
	600

	Young's modulus:
	2.1e+011

	Poisson's ratio:
	0.28

	Preload units:
	N-m



		Bolt Check:
	OK

	Calculated FOS:
	2.52115

	Desired FOS:
	1.25
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	Connector Forces
	Type
	X-Component
	Y-Component
	Z-Component
	Resultant

	Axial Force (N)
	35.537
	20.512
	-0
	-41.032

	Shear Force (N)
	-608.39
	1054
	-962.61
	1551.7

	Torque (N-m)
	-3.6822e-009
	-2.1254e-009
	0
	4.2515e-009

	Bending moment (N-m)
	-12.108
	20.977
	-29.907
	38.485









	[bookmark: _Toc499300244]Mesh Information
	Mesh type
	Mixed Mesh

	Mesher Used: 
	Curvature based mesh

	Jacobian points
	4 Points

	Jacobian check for shell
	On

	Maximum element size
	205 mm

	Minimum element size
	68.3327 mm

	Mesh Quality
	High



[bookmark: _Toc499300245]Mesh Information - Details
	Total Nodes
	45406

	Total Elements
	19848

	Time to complete mesh(hh;mm;ss): 
	00:00:13

	Computer name: 
	SENAD-PC

	[image: ]



[bookmark: _Toc499300246]Mesh Control Information:
	Mesh Control Name
	Mesh Control Image
	Mesh Control Details

	Control-1
	[image: ]
		Entities:
	12 face(s)

	Units:
	mm

	Size:
	5

	Ratio:
	1.5









	[bookmark: _Toc499300247]Sensor Details
No Data



	[bookmark: _Toc499300248]Resultant Forces
[bookmark: _Toc499300249]Reaction Forces
	Selection set
	Units
	Sum X
	Sum Y
	Sum Z
	Resultant

	Entire Model
	N
	-0.000118324
	-0.00047776
	738066
	738066


[bookmark: _Toc499300250]Reaction Moments
	Selection set
	Units
	Sum X
	Sum Y
	Sum Z
	Resultant

	Entire Model
	N-m
	-41.5409
	-6.18386
	2.86711
	42.0964
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	[bookmark: _Toc499300251]Beams
No Data



	[bookmark: _Toc499300252][bookmark: _Toc243733152][bookmark: _Toc245020120][bookmark: _Toc245020152]Study Results

	Name
	Type
	Min
	Max

	Stress1
	VON: von Mises Stress
	0.00132795 N/mm^2 (MPa)
Node: 13986
	73.5908 N/mm^2 (MPa)
Node: 9152

	[image: ]
ESS-0087589  -  R6 BEAM ASSM.-Eccentric Beam Load-Stress-Stress1



	Name
	Type
	Min
	Max

	Displacement1
	URES: Resultant Displacement
	0 mm
Node: 23902
	0.0878007 mm
Node: 24286
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ESS-0087589  -  R6 BEAM ASSM.-Eccentric Beam Load-Displacement-Displacement1



	Name
	Type
	Min
	Max

	Strain1
	ESTRN: Equivalent Strain
	5.34001e-009 
Element: 6677
	0.000211891 
Element: 4890

	
ESS-0087589  -  R6 BEAM ASSM.-Eccentric Beam Load-Strain-Strain1
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	Analyzed with SolidWorks Simulation	
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	Analyzed with SolidWorks Simulation
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