Part 2 - Finishing the Model

To help apply properties, boundary conditions agfthé the contact between the pin and the bush, we
shall temporarily move the pin away. This is notessary for skilled users of Roshaz.

Select move/copy/extrude from the tools menu

ete List Help

@l Check Geometry -
L Clean Up Geometry.., g
Zoom E
Baox E

Cuk Poinkis) on to Lineds)fShapeis). ..

Flip/Irvert. ..

Project Face(s)...

R GEOMETRY Move Copy or Extrude ®

Selected Entity Types

[CDraint [Line [ Face Dshapa valme [#] set
Ttems (pick item twice to end) Cauto-clear CheCk Set bOX

[PIn |
Action Taken

®move Ocopy OExtrude [ Intersect Shape SeleCt the P I N Set
Method

Translate by (O 2 points (&) Vector O Axis-Axis Set aCtIOn as M Ove

Rotate about OZpomis OX axis OVo.xls OZ axis
snirror about O 2 paints COx¥ plane O xZ plane (O vZ plane
Project onto () Shape by shortest  approach

gprlcimi) ()i set method as Vector

(Rotate + Translate by point 1 to point 2)

Intersection/Praojection Shape:

[ ] seket epe | set components as 50,50,40

Points for Translation vectord/Rotation Axis/mirrar Mid Plane definition

Point 1 Apply

Paint 2
Components of Yestor for Translation
c1=[50 ] cz=[50 ] cs=[50 ]
Reverse Components
Rotation Angle/Mhirror Plane position sulfiplies/Mesh levels
L] L2

{ Apply x Close

Delete the mesh of the lug (the mesh is easilyeated later)

E: Delete Elements §|

asulks Tools List Help

() Element () Line () Face

Oivolume O set (®Aj

........

Set Contents. .. Part [ALL
{Apply xclnse
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To define material properties for the lug :-

etkry ME Mesh  Analysis  Res

Properties... <
Supparts, .. ol
Transforms...
Assignments...
Contact/Gap...

Rigid Body Elements. ..
Constraints. ..

Loading

B Properties

Property Edit/Create

|sotropic | Orthotropic |

Youhg' s Moduluz | 200000
Poisson’ = Ratio (0.3

[ plasticity

Dehnsity 7.85000E-09
Expansion Coefficient |1.20000E-05

Thickness (shells) 1
Conductivity 0.04
Specific heat 500000

x Close

ﬁf Apply
Azzign Property

() Face () volume () Set (O ALL

[ auto-gmecute Part [LUS
{ Apply x Close

Set label to MLUG

use default material values (steel in MPa)
and click the first apply button

assign the property to the LUG set and
click the second apply button

similarly create and apply a material labelled MBf®Hthe bush using half the of the default valfie o
Young's Modulus and a slightly higher Poisson'®r@ypical bearing properties)
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X

Properties
Property Edit/Create

|zotropic | Orthatropic |

Young' s Modulus 100000
Poiszon’ s Ratio  |0.33

[rlasticity

Density 7.55000E-0%9
Expansion Coefficient [1.20000E-05
Thickness (shells) 1
Conductivity 0.04
Specific heat 500000

( Apply
Aszign Property

() Face ) volume (33 et ) ALL

DAuto-execute Part |BUSH
{l Apply xclose

x Close ‘

Finally create and apply a material labelled MPdiNthe pin, raise the Young's modulus value bactoup

that for a steel.

Properties PZ|
Property Edit/Create

| sotropic | Orthotropic |

Young' s Modulus |195000
Poisson’ s Ratio (0.3

[ plasticity

Denzity 7.65000E-09
Expansion Coefficient [1.20000E-05
Thickness (shells) 1
Conductivity 0.04
Specific heat 500000

{ Apply x Close

Aszign Property

() Face O volume (3 52t ) ALL

DAuto-execute Part [PIM
{l Apply xclose

Now to define the supports, from the attributes meelect supports:-
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zeomekry ME Mesh  Analysis Results  Del

Propetties. .. $

Fotation 2
Transforms... Centre

Assignments. ..
Contact/Gap...
Rigid Body Elements. ..
Constrainks. ..

KT
Undo  F

Supports...

Loading

Label the support RY and check the rigid transtafar direction 2 (the other two must remain free).
Then click the top apply button to create this suppondition. For the symmetry condition this sogip
is applied to the XZ plane on all parts of the moBer the bush and lug assign this support tqthear

shape on the XZ plane as seen in the image bedmmember to click apply. (this planar shape is used
both the lug and the bus)

B Roshaz SIMPLE LUG 3D

=% =] = u Rotation

Mew Open Sawve Undo Redo Copyto  Print Fotatioh  Zoom  Frame = Abort Incren‘ment
Clipboard Centre Box  Display Calculation L=

g ] Model 18i02/2011
’ﬁ i . 16:35:32

Support Edit/Create

Tranglation | Rotation |

Girection1 (& Free CRigid O Spring  value [0
Direction 2 (O Free () Rigid O Spring  walue [0
Girection 3 () Free CiRigid O Spring  value [0

{\ Apply x Close

O paint O Line O Face (& Shape O Set O ALL

DAuto-executa Part [H5O

Aszign Suppart

{\ Apply x Close

ROSHAZ

Shape HEO plane

Roshaz Software Limited
www.Roshaz.com



Repeat the assignment of the RY support for the pin

R

Support Edit/Create

Translation | Fotation |

Direction1 (&) Free (O Rigid (O Spring  wvalue [0
Direction 2 () Free ':E}Rigid &y Spring  value [0
Direction 3 (%) Free '::}Rigid &y Spring  value [0

{ Apply x Close
Aszign Support

(O point O Line O Face (3 Shape O Set (O ALL

DAuTo-zxecute Part [H%
ifﬁ.pplyr xclose

Now a Z direction rigid support is to be created applied to the XY plane on all parts.

Change the support label to RZ, set direction X badree and set direction 3 to rigid, then clibk top
apply bottom to create this support property. Assigs to the shape on the XY plane of the bush and

lug.

Support Edit/Create

Translation | Rotation |

Direction1 (¥ Free O Rigid O Spring  value [0
Direction 2 (¥ Free O Rigid O Spring  value [0
Direction 3 (O Free (&) Rigid O Spring  value [0

{ Apply x Close
Aszign Support

Cpaint O Line O Fase (3 Shape O Set O ALL

Df\uto-zxecute Part [H4%
{ Apply xclose

Assign the RZ support to the bottom face of the pin
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BIUZEZD
16:52:14

Support Edit/Create

Translation | Rotation |

Direction 1 (& Free (O Rigid (O Spring  value [0
Direction 2 (WFree (O Rigid (O Spring  value [0
Direction 3 (OFree (@ Rigid (O Spring  value [0

{ Apply X Close
Assign Support

O paint O Line O Face () shape O set O ALL

DAuiu-zxzcuiz Part [H1L
fﬂ«pply xc\usz

Finally a X support has to been created and assigre intention is that loading in the X directiiil
be balanced. That is the load applied to the pihbeibalanced by an equal and opposite X diredtbad
applied to the termination of the | section. Therefto prevent over supporting the model only glsin
node requires a X direction support. This will szdfin stopping rigid body motion of the model e tX
direction. The single X direction support will netact any load when a balanced load is appliedeo t
model.

A convenient point is the edge of the right handbWwele which is close to the right hand terminatén
the model. As it is on the intersection of the X¥laXZ planes the Y direction and Z direction supgor
must also be maintained, therefore this one psita be fixed in all translational directions.

Create a support called RXYZ rigid in all directsoand apply this to the point discussed above.

Support Edit/ Create

Tranglation | Ratation |

Direction 1 (O Free & Rigid O Spring  walue [0
Direction 2 (O Free (2 Rigid O Spring  value [0
Direction 3 (O Free & Rigid O Spring  walue [0

{\ Apply x Close

Azzign Support
& point O Line (O Fase () Shape (O Set (O ALL

DAuto-exzcuTe Part |PO36
{ﬁ.pply xclose

The assigned supports can be displayed (clickitiexhblars icon to get the view manager)
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F Roshaz SIMPLE LUG 3D
File Wiew Preferences Geometry Attributes Mesh  Analysis Resulks Delete Tools List Help

j - — 5 = — - Rotation
Increraent

1%

Action Taken Attributes 1810212011
(O Mew Plot (3 Add to Plot @) Geametry Only (O Label Only 17:36:41
O Highlight O wipe ) Geometry + Label

New

Colour Translucence

Cyan b
Default Alpha [—.I

Entity Type

e D e

i
s

O Face O Line O Line Cormectivity
i Line U arrow O Pairt

() Point Line Ends (O shape () Shape UV arraws
O volume O Property &) Support

~G € D

{Apply xc\ose

ROSHAZ

Punt 168 Line 112 Bhpe 23& Face £9 Vol 9 Node 0 Elem O

Items can be removed from the display by clickinglee hand with cloth icon, and then clicking oa th
hand with red question mark from the fly out icofke supports can be wiped from the display eitiyer
checking the support box or by clicking on the eotmpicture item number and then clicking apply.

B View Wipe

Check Displayed Ttems To Wipe
[CJLast Entry

[T volume
Support

j =8 = s} u

MNew Opet Save Undo  Redo

Wipe Picture Ttem
Select Entry To Wiipe:

1- Volume Geometry + Label - of ALL in DEFAULT
2 - Suppart of ALL in Cyan

Actiontaken: () Erase (O Inwisible O Visible

‘fﬁ.pply xclose ‘
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Whilst the pin is still in its displaced positidmet contact definition between the pin outer surtaue the
bush bore can be defined. From the attributes relact Contact/Gap.

stry !!!!! Mesh  Analysis  Results

Properties. .. -Q}
o F Supports.. Ratatio
TransForms. . Cenire

Asslgnments

Rigid Body Elements..
Constraints.

Loading

For the master surface, set to shape and selecylihdrical shape used by the faces on the bush. bo
Similarly for the slave surface, set to shape ahelcs the cylindrical shape used by the lower phthe
pin outer diameter faces.

Select the spring tab sheet. For the directionts@ltect the point at the far left in the imageole(at the
origin). Enter a normal stiffness value of 1000QMs becomes the radial stiffness on the cyliraric
shape) and set the traction stiffness to zeroth@anaximum gap to 0.05 and the angular range@o 18
(this means that spring elements will only be @datlus and minus 90 degrees either side of the
direction point. Set the spring elements to betedean both mid-side and corner nodes of each solid
element, then click apply.

B! Roshaz SIMPLE LUG 3D

; Rotat
D W= o 8 4 a M [[] ©  mun
Mew Open Save Undo Redo Copyto  Frint Fotation  Zoom  Frame Abort .
Clipboard Centre Box  Display @ Calzulation mﬂT
571 Model : 1810212011

18:28:580

Label |! Mew Contast

#hodel Type Contact Type
[@F: O sliding & spring
® 3D O conductance

#aster Surface
OFace @ Shape (O Set

Part  |H51 Create Set

Slave surface
OFace (& Shape O Set

Part |HzZ Select Find Create Set

Toggle Master/ Slave

Slhiding | Spring | Conductivity |

Direction Point (PODG

Mormal Stiffness (1000000
Traction Stiffness (0
Maximum Sop 0.09

Angular Range 160

A ] Y

Springs on Parabalic Elements
O Mid-side Only O corner Only () Both

[ Mar-linear Campression/Gap

‘f Apply x Close

ROSHAZ

Point POOE x= 0.0 w= 0.0 == 0.0
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The contact definition can be displayed.

B Roshaz SIMPLE LUG 3D
File Wiew Preferences Geometry Attributes Mesh  Analysis Results Delete  Tools List Help

j 2] =] gl o § ﬂ} @l @ E] @ Rotation

MNew Open  Save Undo  Redo Coppta  Print Fotation  Zoom  Frame Abort Increr{nent
Clipboard Centre Bow  Display @ @ Calculztion m

g} Model g8 18/0212011
20:09:22

Action Taken Attributes

O Mew Plot (3 Add to Plot (O seometry Only () Label Only
O Highlight O wips @ Geometry + Label

Calour Translucence

LEFAULT A

befault Alpha [—.I

Entity Type

() Face O Line O Line Connectivity
i Line U arrow O Point

() Paint Line Ends O shape (O shape U arrows
O volume (O property O support

AG e Dok S 2

@' Contacts

{Apply xclose

ROSHAZ

Pt 162 Line 11% Shpe 36 Face 58 Vol 9 MNode 0 Elem 0O

Now the pin can be moved back into its correctpmsiusing the move/copy/extrude tool with a vector
translation of -50,-50,-50.
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Perform a final, Tools --> Check Geometry.

The model is now ready to be meshed. Click on teshall volumes icon.

&) e Pal=]R) Bo) (B
J5a) (o) (IS ([4) (D)

-Mt:sh all Uulumf:s-

The meshed model should appear in the display.

Model : SIMPLE LUG 3D 18i02/2011
20:16:56
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ROSHAZ

To remove the mesh from the display click on thedhand cloth icon, then in the fly out menu cligk o
the hand with the -1. This removes the last itefngalisplayed, in this case the mesh.

W per] adve g Mk

:""@ Model : SIMPLE LUG
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To check that the spring joint elements are beregted, they can also be displayed.

B Roshaz SIMPLE LUG 3D

File Wiew Preferences Geometry Attributes Mesh  Analysis Results Delete  Tools List Help

@ B | o 8| ¢ @ O @ Mo
Mew Open  Save Undo FRedo Copyta  Print Fotation  Zoom  Frame 5 Abort Imrer{nent
Clipboard Centre Box  Display Calculation
:‘ﬁ Model : SIMPLE LUG 3D 1021201%Y
120748

> b (1 &2

Action Taken Attributes

O MNew Plot (3 Add fo Plot @ Geametry Only O Label Only
O Highlight O wipe O Geametry + Label

3
s

Calour Translucence

DEFALULT A

Defoult Alpha I—]

Entity Type

~AG e D

() Element O Element conrectivity (O Element Hidden Remaval
O Face O Line O Line Connectivity

O Line U arrow O MNode O paint

) Point Line Ends () shape () Shape LI arrows

O volume O Property O Support

() Modal Restraints ) Contacts
@ Joint Element
O Element Normals

{Apply xc\ose

ROSHAZ

Pnt 163 Line 113 Shpe 36 Face 53 Vol 3 HNode 24733 Elem 14331

As intended the spring joint elements appear o\B$) degree arc, where contact between the pinrend t
bush will take place. This is a reasonable assum@nd would be the same if a full blown non-linear
analysis using either compression only gap elenm@ngsirface to surface contact was used. Onlyign th
case the solution can be obtained using a linedysis.
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It is now time for the final part of the finite @ent model to be defined, the load case and tleriga

First the before loads can be specified a load titsenust be declared, this creates a new load ta
which individual loads may be defined.

This is found under the attributes menu --> LoadixgCase Title.

oy Mesh  Analvsis Resulks Delete  Tools List Help
Properties. .. E
XYL 1
Supparts... $ @l @
Rotation  Z£oom Frame
TransFarms... Centre Box  Dizplay C
Assignments. ..
ConkackiGap. ..

Rigid Body Elements. ..

Canstraints. .

Maxirum Murnber of Iterations. ..
Threshold Level. ..

In the dialog enter a title "Tension 30,000 N" atidk OK

R Load Case Title X

Case Mumber | IS

Title: [Tension 30,000 M ]

{leave blank to quit)

oty Mesh  Analysis Resdlts Delete  Tools  List Help
Properties.., E o
Supporks,.. ﬂ} @l IE .
H Fotation  Zoom  Frame
Transforms. .. Centre Box  Digplay @ I£|
. Assignments. ..
All the loading options are no longe ContactiGap. ..
greyed out. Rigid Body Elements. ..
Constrainks, ..
To load the Pin the Lug/Pin/Socket Loading Case Title...

Load 3D dialog tool is used. Sek Active Case...

Maxirnurm Mumber of Iterations. ..
Threshold Level. ..

Point Load...

Line Pressure 20,..

This is found under Attributes -->
Loading --> Lug/Pin/Socket Load 3

Face Pressure 30,

Lug)P Load 30...
Spherical Lug/Pin Load 30...
ConefCylinder 30 b
Planar Face 30 b
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In the dialog set type of feature to Pin and seleetcylindrical shape used by the outside dianadtédre
pin at its top end for the shape label.

For the direction point, pick a point on the pintbe XZ symmetry split plane on the leading sidéhef
lug as shown in the plot below.

The chosen shape has been highlighted automataradlya triad of UVW axes appears at the centre of
pressure, By default this is at the centre of fimder shape definition and the V direction isidetl by
the position of the selected direction point.

The next three boxes after the direction point tax be left blank as the defaults will be used.séhe
boxes enable specific limits to the loading arebgaefined and also an offset to be used forahe |
centre position when a socket type loading is reqlii

Check the radio button for applying forces and spéle direct loading (V direction) as 15000.

For the last item, the type of pressure distributmbe used, the Gencoz distribution is best &taadard
lug in tension. This is an empirical formula thasdribes the contact pressure distribution betvagan
and a lug. It was published by Ozzie Gencoz of Bganr 1980 in the International Journal of Fatigue.

Click apply and close the dialog.

R: Roshaz SIMPLE LUG 3D

(oA el P B (= o] Rotation
o o ¢ B[] =8| CEE[2) B [B) 4= S
Unda  Redo Rotstion  Zoom  Frame Il e e ]

Centre Box  Dizplay L i

Model : SIMPLE LUG 3D 191022011
11:35:62

Load Case Mumber: 1
Type of Feature
O Lug (Coneave) () Pin (Convex)

Seometric Parts
Shope Labe|

AT e Db nkMES

Select

Dirgction Point Select

H45
P36

Pressure Centre Point Select
L]
L]

p Extent #1
ressure Exten Select

p Extent #2
ressure Exten Select

Leave Centre Point and Extents Blonk for pressure

centre to default to middle of cylindrical faces
Loading

(3 Apply Farcels) (O Apply Moments(s)

Direct (W direction) 15000

Transverse (W direction) 1}

Pressure Distribution

O cosine

ROSHAZ

Point P8E = 6.5 w= 0.0 == 485
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The defined loading can be displayed.

B¢ Roshaz SIMPLE LUG 3D
File View Frefersnces Geometry Aftrbutss Mesh Analysis Results Delste Took List Help
=T = @ E] Rotation

) - g o a @b T

Mew Open  Sawe Unda  Redo Copyta  Print Rotation  Zoom  Frame
Clipboard Centre. Box  Display

:"@ Model : SIMPLE LUG 3D 19102/12011
11:54:48

Attributes
() Label Only
O Seometry + Label

> b [ &2

o
\<

Colour Translcence

Elue

Entity Type
O Element Element Connectivity lement Hidden Removal
Face Line ine Connectivity
Line U arrow Mode aint
Paint Line Ends Shape hape U arrows
O alume:

RN

) Modal Restraints

O Element Narmals

Part |ALL

ROSHAZ

Pt 165 Line 115 Shpe 36 Face 59 Wol 9 HNode 24740 Elem 14391

the equivalent set of nodal forces for this loadiag also be displayed.

B Roshaz SIMPLE LUG 3D
Flle Wiew Prefersnces Geometry Atfributes Mesh Analysis Results Dslste Taols Lst Help
N2 k(- m s ¢ a B [EE ==
Mew Open  Save Unde  Redo Copyta  Print Rotation  Zoom  Frame Immfwm

Clipboard Centre Box  Display a Lﬂiﬁ

:"@ Model : SIMPLE LUG 3D 1910212011
12:01:56

s b (2 2

a
%

Attributes
Geometry Only (O Label Only
Seometry + Label

~A@ 8D,

Calour Translusence

DEFAULT

Alpha

letent Connectivity (O Element Hidden Removal
Line Conneetivity
Point
oint Line Ends Shape UY arrows
olume

O Modal Restraints

O Element Mormals

Pnt 167 Line 119 GShpe 36 Face 53 Vol 3 Node 24740
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Vector Display Factors

Size Factor

Modal Forces
Modal Supports (0.1
Element Mormals | 0.5
Applied Loads |07
Axes Systems (0.5
U line direction |1

‘( Apply x Close

Ak AF AF Ak dAF |[4F

Line Width

The appearance of the nodal force vectors can fiieotled undel
the view menu with the vector size dialog.

For nodal force vectors a negative size factorspdotpush on”
arrow whilst a positive value plots a "pull off'raw.

Line width determines the "fatness of the arrovasadir.

&3
[]=

2]2
e
[2]3

Roshaz Software Limited

www.Roshaz.com

Roshaz SIMPLE LUG 3D
Geomekry Ak

Preferences

[ Caonkents...

MNe w Display Global Axes origin

Wipe. .,
Repaint 4
Restore Last Plot. ..

TN P

Centre On F7
Rakation Sensitivity,..
Frame 4

Pan-Zoom-Rokate, ..
Zaoom Box Fa

Spin Yiew..,
Clipping Plane Limits. ..
Lime Facek Limits. ..

e
Er

Murnber »
Set angles. ..

Text Colour, .,
Background. ..

M AN

Shading. ..

Veckor Sizes...

Element Boundary Display, ..

Annatation, ..
Graphics Faont., .,

Command Line Enkry



Lastly the loading applied by to the pin shouldibeed and checked. Either use the list entiti@dodj and
select load or hover over the load right mousediad list from the pop up menu.

Jood 1 h

In the text console window a load listing appears:-

B! Roshaz E]

LOAD DEFIHITION LIST -

Load Case

ARG AT

1 1 Pin Shape H45 Pnt P86 Fdir = 15888. Ftran = 8.808a
Gencoz pressure distribution
xxx Resetting load storage area ==

=xx Creating nodal forces for load 1 =x=x

=%* Scanning loads for maximum value s

Maximum Hodal Loads

FX = 48.2118
FY = 41.8538
Fé = 6.800088

Hodal Forces Summation

GLOBAL Loads and Homents {about Origin)

Total & load = -7499_9723

Total ¥ load = -6765.3327

Total 2 load = 8. A0ABAAA

Total ¥ moment = 260465 .39

Total ¥ moment = -28BB748.7%5

Total 2 moment = -169133_42

W

L1 >
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A direct load of 15000 N was specified in the leagdbut only half of this has been applied. This is
because the lug/pin/socket loading tool assumesaevpin exists, it knows nothing about symmetry
conditions. The tool apples the appropriate andecbtoading to the geometry that does exist amtée
only half the specified load appears in the model.

The load of 7500 N is a quarter of the 30,000 thinload case title and is the expected load wiven t
planes of symmetry have been used in the modelling.
A balancing load of 7500 N is to be applied onlteection end of the lug. This is applied using the

planar face loading tool.

Attributes --> Loading --> Planar face 3D -b®ads / Pressures

Ty Mesh  Analvsis Results Delete  Tools  List Help
Properties... {E-, @l @ [E] u[i][&] E} &]E
F 2udpports... Rotation Zoom  Frame ./
Transforms. .. Centre  Box  Digplay [@ @][ﬁ][ﬂ] @] [@E
Assignments, ..
Conkack/Gap...

Rigid Body Elements. .,
Zanstrainks. ..

Case Title, ..

Set Active Case..,
Check Modal Forces

Mazximum Murnber of Iterations. .,
Threshold Level. ..

Point Load...
Line Pressure 2D, ..

Face Pressure 30,
Lug/Pin/Socket Load 30...
Spherical Lug/Pin Load 30, .,
Cone)Cylinder 30
Flanar Face 30

Pre-Tension 2D (Abaqus only), ..
Pre-Tension 30 (Abagus only). ..

Temperature, ..
Termperature From File. ..
Sink Temperature. ..
Heat Flux at a Point..,

Heat Flux on a Surface..,
Amplitude Table. ..

Body Forces. ..
Modify/Copy Load. .,
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Select the planar shape used by the face on #wios as indicated below.

The UV axes of the UVW triad indicated on the plasection are drawn in the principal axes direion
of the section with the W axis normal to the face.

Enter the W load as 7500 and click apply.

W

Load Case Mumber: 1

Shape Label  [HZ
Optional Face

Cptional Set
P [—-I | Select || Create Set |

Type of Loading

(O Tractions and Pressure in UWW axes
(¥) Loads + Moments in Section Principal axes

() Loads + Moments in LW axes of planar shape

Loading

L direction force

W direction force

W direction farce

Mament about U axis

Moment about Y axis

Mmoment about W axis

| Apply Balancing Forces

‘ﬁf Apply
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www.Roshaz.com



Check the load application by listing the case.

The total X load is negligible. The loading is @mt:

» - O]
j 3 = - . & ﬂ} @l IE D:: ;’{..r\/\/\/ vy e —— p—— _J

Mew Open Save Undo Redo Copyto  Print Rotation  Zoom  Frame D I

Centre Box  Display

Model : SIMPLE LUG 3D Entity Type

Crraint O Line ) Face ) Shape
O volume O Set O Element
OMade O Property O 5upport

O Contact O Load & case

'::_\-' Joint
() Beam Assignments

List by Part Mame | List by Palpgon Pick |

fpick item twice to end)

[ALL

d- -

[ Auto-execute Set All

jf Apphy

A& 0N,

x Close ‘

E: Roshaz

Hodal Forces Summation

GLOBAL Loads and Homents (about Origin)

Total ¥ load = B8.27716198E-81
Total ¥ load = -6765.3327
Total 2 load = -8.18746812E-11

Total moment = 260465 .30
Total ¥ moment = -241895 .13
Total moment = -291539_47

<

Pnt 134 Line 119 Shpe 36 Face 53 Wol 3 HNode 24602 Elewm 14230

The model should now be saved, from the main méeuf Save As

Once the model has been given a name and savesbggugnt saves can be made using the save icon.

B Roshaz SIMPLE LUG 3D

File Wiew Preferences Geometry  Atkribuke

j e ked s Cu

Mew Open Sawve Uhda Redao

Save Current Maodel

:"@ Model : SIMPLE LUG 3D
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The model is now ready to be solved.

The default solver can be set under the analysisime

desh Results  Delete 7
3 EeF-uI Enl'-.-'Eer'. "

o nay.5|s YPE.., an
ward | Submit... o

Analysis Preference

Solver Selection

Oiabaqus: O caleuliz (O Fembesigner () Lusas

Oy Mastran (O Myestran () Roshaz

Solver Location
[C SProgram Files (<861 Roshazfeexe

Locate Solver
x Cloze

X

The analysis control specific to the selected savéund under the analysis type

2zh Results  Delete
Cefaulk Solver, ..
analysis Tvpe, .,
Submit, ..

tho
sard

The frontal solution is best for 2D analyses andlsBD analyses only. An iterative solution is ® b

Run Analysis Option :

used.

Convergence Limit

1.00000E-04
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Now submit the model to the solver.

ash Results  Delete

Defaul Solver...
Analysis Twpe. ..

Submit. ..

Click the submit job button.

Analysis Submission E|

using PFES2 Change
Editar

[ Use Existing Analysis File for submission

Create Analysis File Only Edit
(o job submizsion) File

[] submit as Backaround Job

] Prampt to continue after salution
(to leave solver window on screen Tar review)

Subimit x loze
Job

A DOS window appears which is created by the solRis gives information about the run. If the last

check box in the analysis submission dialog hasveeh checked then the DOS window will close by
itself at the end of the run.

The results are then loaded into the model anddatidthe display automatically.
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Results Display

The rainbow icon opens a results display settinglog as seen in the image below.

&2l Bs)| (=) 6=
w2 (4 [E) ()

[Results Display Settings|

B Roshaz SIMPLE_LUG,_ 3D

O & W | » o | B &

4 @ O

Mew Open Sawve Undo  Redo Copyto  Print Rotation  Zoom  Frame e
Clipboard Centre Box  Display @ Sty Pzl Walle PasiiEns
Model : SIMPLE_LUG_3D Contours | Dis on | P |
. A — ., L Displacements | Mesh Deformation | Frincipal Yectors
Case : Tension 30,000 N | |
Displacement ALL Plat Method
Scal_mg = 100 ) contoured O plat all mesh lines
Maximum = 0.0946 () Surface mesh only (&) Hidden line remaval

Minimum = 0.0000
Sealing

Displacement Scale Factor = (100

[ Automatic Scaling
Auta-Scaling Percentage = =

z b

i3
9

AT € N,

Pnt 137 Line 119 Shpe 37 Face 59 %ol 2 HNode 24602 Elem 14230

Here the displacements have been scaled up byax tdc100, to make the deflection shape cleaet s

Roshaz Software Limited
www.Roshaz.com



Under the mesh deformation tab sheet the meshecdeformed and contours of any resultant attribute

plotted on the deformed mesh. (the displacementsraitically switch to contour mode)

B Roshaz SIMPLE_LUG, 3D

Mew Open Save Undo Redo

O & W | » o

& ¢ K
Copyto  Print Fiotation  Zoo

Clipboard Cente  Box Show Peak Yalue Positions

Model : SIMPLE_LUG_3D
Case : Tension 30,000 N
Displacement ALL
Maximum = 0.0946
Minimum = 0.0000

LContours | Dizplacements | Mesh Deformation | PFrincipal Yectors

O Undefarmed [ Base Deformation on Result Attribute

Direction

® Resultant Ox Oy Oz

— Sealing
beformation Seale Factor = [100

[ Automatic Scaling
Auto-Sealing Percentage = |19 |3

Increment

n [IEES

‘{ Apply x Close

2310212011
8:45:52

= 0.090
o 0085
o 0.080
= 0075
0.070
0.065
0.060
0.055
0.050
0.045
0.040
o0%
= 0.025
o 0020
o 0015
0.010

— 0.005

Pnt 137 Line 119 Shpe 37 Face 59 Wol 9 MNode F460Z2 Elem 14730
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The icon above the rainbow icon with the delta sigtha (symbols for displacement and stress) opens a
dialog to change the results attribute displayed.

Results Attributes |X|

Result Case Mumber 1 Results Type
() Elemental

— Reszultz Attribute
() Resultant Disp

(O = displace. (O displace. (O Z displace.
(:} #x stress I{:} WY stress ID ZZ stress
(1 shear (I¥Z shear (1 %Z shear

(O maxitmum Principal O middle Principal O Minimum Pringipal

D Maximum Shear D o Mizes ID Equation
Ul stress Wi stress AN stress
1Y shear Wiy shear Iy shear
Axial stress Radial stress Tangential stress

Radial-Axial shear Radial-Tang. shear () Axial-Tang, shear

Result Equation [ ]

Equation Help
[] Auto-Repaint ( Apply

x Close

Model : SIMPLE_LUG_3D 2310212011
Case : Tension 30,000 N 20:12:40
Average Nodal Stress =
Maximum Principal = 130.
Maximum = 130.3 = 120.
Minimum = 521 110.

Here nodal average maximum principal stress igqalot
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Results may be plotted on a set. Here the restltseedug set are displayed.

Roshaz SIMPLE_LUG_3D

File ‘iew Preferences Geometry Atbribubes Mesh  Analysis Results Delete Tools List Help
ND D[% sEzé Und FED::I c § H$ z@ F@ E & A? i";::z“
s Deen e LA R b | Cente Box Dok | [ [ ®][aa) [4 Cacieion [BBEE
Model : SIMPLE_LUG_3D 23i0212011
Case : Tension 30,000 N 20:15:37
Average Modal Stress

L
ﬁ Maximum Principal = 120.
: i onte
A
z

Maximum= 120.1
Minimum= &£.8

Action Taken Attributes
() MNew Plot () Add ta Plot ® Geometry Only O Label Only

Fa O Highlight O wripe O Geametry + Label O Solid 50
A — Colour — - Translucence — 40
e 30
9 i BEFALLT o | [ Transhueert = 20
i Alpha[0.5 |
s |
— Entity Type -
() Eletment ) Element Connectivity () Element Hidden Remaval
O Face C) Lire O Line Connectivity
() Line U arrow ) Mode: () Paint
() Paint Line Ends 3 Shape: i) Shape UY arrows
) Molurne O Property @] Support
Tranzformation O Load () Modal Farces
() Modal Restraints (%) Results ) Contacts

Cansfraifits M

() Joint Element
() Element Marmals Beam Eletient Molumes

Part |LU& All Set Sen.
’f Apply

Pnt 137 Line 113 Shpe 37 Face 53 Vol 8 HNode 24602 Elem 14230

K

Results Display Settings

[¥]ishow Peak Walue Positions:

LContours | Dizplacements | Mesh Deformation | Frincipal Yectors |

Plot Ahethod . .

(=) Filled ) biffuse [F] Spectra Tnversion The result dlSp|ay Sett|ngs

() solid Lines O Stippled Lines []&rey Scale dialog can be used to change
Levels contour Sty|e.

() Autamatic (O Mumber [_] i (@ step
Step Parameters Contour levels can also be

Size[10 Minimum|0 haximum| &0 adjusted.

Contour Calour above maximum | neps LT w

Contour Colour below minimum | EFA LT w

( Apply

X Close
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Zooming in on the peak stress in the lug in the hale, with these settings.

Roshaz SIMPLE_LUG_3D

File Wiew Breferences Geometry Attributes  Mesh  Analysis Besults Delete Tools  List Help

@ . e E By & $ @ @ Rotation
Open  Save Undo Redo Copyto  Print Fotation  Zoom  Frame Abart Iru:IBl’EIBrﬂ
Clipboard Centre Box  Digplay Calculation

ults Attributes

Result Case Mumber 1 (Resu\ts Type

OModal (&) Elemental

— Results Attribute

(O Resultant Disp
(O ¥ displacz.

O¥ displace O Z displace.

O X stress O Y stress O ZZ stress
()% shear (I¥Z shear (3%Z shear
(& Maxitnum Prinsipal O Middle Principal O Minirurn Principal
O Maximum Shear O Won Mises O Equation
UL stress Wi stress WYY stress
Ut shear W shear L shear
Axial stress Radial stress Tangential stress

Radial-Axial shear Radial-Tang. shear 1 Axial-Tana. shear

Result Equation[

[] Auto-Repaint .( Apply

x Close

Pnt 137 Line 117 Shpe 37 Face 55 Vol 9 Node 24602 Elem 14250

CooTTe NS Fer Tt o =T rircoer

www.Roshaz.com




Local Mesh Refinement

The mis-match in contours between adjacent elenyggitds a visual indication of the quality of the
results and the mesh. It is evident here thatex fimesh is required to improve the results.

Elsewhere in the lug there is relatively little migtch and the mesh does not require refinement.

Model : SIMPLE_LUG_3D 23/0212011
Case : Tension 30000 N 20:29:08
Element Stress m
Maximum Principal = 80.
Maximum = 130.7 ] 70.
Minimum= 8.2 60.

butes I!!! Analysis Resulks Delete  Tools  List  Help

ShellfSolid Element Type... E
C Import » [
i Expuort 4 C
JD Create Geometry from Mesh,..

When the model is solved the mesh is automatically
Build ' locked to prevent accidental deletion.

v Curvature Sensitive Meshing
Skin Solid Mesh, ..

gode---t Before the mesh can be refined the mesh needs to be
unlocked.

Beam Section Definition. ..

Size , Under the mesh menu, lock mesh can be toggled on

Line Division... or Off

w Round Up Line Divisions (for Quads) to be Even

Surface Mesh Parameters. ..

Tetrahedral Mesh Parameters... TOgg|e the meSh |0Ck Off

Flip Shell Elementis). ..
Crient Shell Element Maormals...

Check 4

Plot Advancing Fronk
Flok Cut...

Prune Mesh ka Solid anly

v Lock Mesh

Roshaz Software Limited
www.Roshaz.com



The local mesh sizing tool can be accessed usengtim underneath the global mesh size icon.

&) [=¢) /R B
1) 09| ()W @ (L

|Set Local Mesh Sizels) |

Set the size to 1, select the polygon pick taletshed click draw polygon. The polygon is drawnhwit
left mouse clicks and is closed with right mousekcIDo not attempt to place the final vertex o th
polygon on top of the first.

[ Localesh s g
Size=|1

Enter zero to remove local mesh size

If amesh size is already assigned: -
() Always Replace

() Mever Replace

(*) Replace if new size < old size

Single Part | Polygon Pick Parts I

/ [(JInelude Parts that Cverlap Palygan
Craw Polygon

ﬁouse Button Control [X]

Left create vertex
Right exit and close

Keyboard Hits

B Begin new polygon - -
D Delete a vertex - . Y

M Move a vertex - =

N add New vertex

S Splitaline

X eXitand close

Q Quit

Click apply and items within the polygon are sedelct

-

— -
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Click on the mesh all volumes icon.

8 ()R |
) (B[R |

|Mesh all volumes [

Any existing mesh is deleted and the model is refred.

PLE_LUG_3D 2410212011
21:22:41

Lx

Now the mesh around the holes has been refinedhanel is a smooth transition to the global mesé si
in the rest of the model.
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The can be re-submitted for analysis right away.

The quality of the results has been significantipioved with the finer mesh size.
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Displaying Contours using Solid Lines

Set the result attribute back to average nodadst@ad from the result display settings selectl diles
for the contour plot method.

Under the view menu select element boundary display

3 S A s & k
hading. .. o] = :‘.__ P — =k
e S I N
Veckor Sizes. .. F‘%W‘j ) __.Eﬁ? "'-_ﬁﬁﬁri?:
Element Boundary Display, . 4 .’_‘? V‘#ﬁiﬁﬁm& ‘:-E-‘:.

_ o5 Ny YA Y
. DOl AR IS
raphics Font... A i A i T

W AUV = R N ANANYNY

e R S A e <

= | F g o e 2

g o l‘f'ﬁiﬁ‘.' AT N T

£ AL P Lt WADERETP Y, Dol R

g S e ﬂﬂ#ﬁf*ﬁﬁe&! WL I VAV Y
e Y g e i i e g i Y i
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Select no mesh. (make sure that any hidden linevahmesh has been cleared from the display and tha
a solid volume is not displayed either. Volumesuttidoe plotted as a wire-frame)
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Results on a Planar Cut Plane

Under the results menu select Plot Loads/Results ©ut...

Select results, YZ plane with offset of 87.5 ahickcapply.

Results on a cut plane through the mesh are plotted
(note: this would not be visible if hidden line remal mesh or solid volumes are displayed)
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Leave the dialog window open.

Change the display type to resultant loads. Ch#mgeffset to 67.5 and click apply.

Another filled in section is plotted. This time tresultant loads and moments acting on the cueplan
have been calculated from the stresses in the alsrtfeat this cut plane bisects. The calculatiamois
exact, but it improves with accuracy when more elets are bisected by the cut plane. Thus a finehme

yields a better result. The load normal to theptaihe, the local W direction has been calculatetb&®,
an error of 39 in 7500 or 0.5 %.

Here the load in the section is determinate, wenkwhat to expect. However this tool can used very
effectively with sets of elements to calculate Ipaths in indeterminate structures.
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Best way to display Line Contour Plots

Line contour plots can also be plotted on soliduaoé displays to get the hidden line removal effect.
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Displaying Results in Local Axis Systems

Results can also be displayed in local coordinggeems rather than the global. First we need tmeef
local coordinate system.

Local axes systems can be defined using the UVW ico

Select a cylindrical shape on the lug bore or o#éius (make sure that the lug volume is displayed

This picks points at either end of the cylindermhaA third point is required to define the angljeias
zero position. A point on the XZ plane can be usthe third point. Click apply.
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Hoop stress (tangential direction) on the boréneflig may then be displayed by selecting to displa
results on the bore faces only.
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Using Equations to define the Results Attribute

Finally you can plot results using your own equatio define the attribute. The equation can be Erap
complex, it may include any of the existing resaltsibutes, global or local node coordinates as®l u
mathematical operators + - / * ** () and m&natical functions sin, cos, tan, abs, asin, atas,
sgrt, and genc (Gencoz).

Here a simple addition of the three principal sesshas been plotted.
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