CAD model import via IGES neutral file

A simple CAD model of a valve block is to be immattinto Roshaz via the IGES file format and loaded
with a uniform internal pressure as a demonstraifdhe processes involved. Advantage of symmetry i
the geometry is to be taken.
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i ROSHAZ start-up

Roshaz
Software

www.Roshaz.com

Finite Element Analysis
Yersion 2011 9th. January 2011

Create 20 model ar 30 profile

Selectarecent model ta open

Browse for an existing model

Start & new model

Run & script of commands

Import CAD geometry via IGES/STER/STLAYREMLDHE
Import mesh inwvarious formats

Import results files from other solvers

Wiew the help files

Close this dialog box and enter Roshaz

From the file browser that appears select thevalge.igs

The text console window thensgilays information from tr

header of the file and a summary of the file cotgen

A dialog window appears with settings to contr@ timport

of the IGES file
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From the start up dialog,

select CAD



Below you see a console text window display. Thian “old style” IGES file using trimmed surfaces (
modern files you would expect to see solid BRERier). No formal solid volume data exists. However
the trimmed surface entities after stitching togetlwhich is performed automatically by Roshaz) wil
define a closed water-tight skin which is useddbre a solid volume.

In this form of IGES file each entity is definednapletely independently of any other entity. No data
shared, end point definitions of curves and limesdefined separately for each line, surface boynda
lines are not shared with adjacent surfaces. Thew/hning that is over laid on top of each otheBih
geometric space has to be merged together. Theestill not have exactly the same coordinate
positions and will differ slightly. Therefore a gaetric tolerance is assumed for the merging protess
decide whether parts are coincident or not. Theevahosen for the tolerance is critical, too sraat
insufficient merging takes place and the solid wédle “holes”, too large and some important geametr
features may be collapsed and lost. Roshaz wilbddex tolerance value based on the units givehdn t
file header. However this may be a generic setitirthe CAD program and can be wrong, inappropriate
or simply unsuitable for the model. Therefore ityba necessary to have more than one attempt at
importing the CAD model with different tolerancewes.

R Roshaz [re |2 |@
=** Scanning file : E:\roshazivalve.IGS === -
Senders product ID :@ IGES
File name : valve.igs
System Identifier : I-DEAS 8
AHST standard : IGES 5.3
Receivers ID : I-DEAS Haster Series 6
model space scale :© 1.068800804
units : HH
maximum line width : 1.068808884
file creation date : 17/86/82 28:13:52
minimum resolution : A.818088084
maximum coordinate : 148.11484847
Authors name : HOHE
Organization : HOHE
IGES entities in file
182 composite curves 3 196
126 HURB lines : B8R E
128 HURB surfaces : By
142 curves on surfaces : 98
144 trimmed surfaces : 8y
ignored entities : 2
Total entities read 1352
blanked entities : Ly -
4 L] F
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In the IGES file import dialog check the “Build wwhe with free faces” (if this is not done a voluoam
be easily constructed after import using the “Voftincon and “All” faces) and click the continue ban.

-

R IGES file Import ==
Tolerance

‘Construct Faces on Free Shapes

Build volume with free faces

| Delete Construction Geometry
Import blanked geometry

| Simplify Shapes (to analytics)

| Clean Up model after Import
Allow Voids in Volumes

Minimum Spline Count
Maximum Spline Count -

ff Continue x Cancsal

The console text window displays:-

R Roshaz B

*xx% initialising === -

4 points packed
8 lines packed

model contents packed

Points was 646 now 642
Lines uwas 271 now 267
#x% CLEAN COMPLETE %

Checking integrity of volume U1

Humber of errors found = 5]
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A line connectivity plot is displayed. All lineseagreen, this is correct and means that all lire® lbeen
successfully merged, all lines are shared betwdmtent faces. A red colour would indicate a
connectivity of one caused by a failed merge. Aeldalour would indicate a connectivity of three @nd
possibility of too much merging or a problem wikte toriginal CAD model. White lines with a

connectivity of zero are not a problem, some slegies use lines in their definitions, these dimall
not be used as face boundaries.

Model : valve 03/03/2011
. ) 12:59:55

Line Connectivif
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Click on the binoculars icon (on the left) and thspthe volume as a new plot.

R Roshaz valve =] |@
File View B View Contents 53 |[List Help

Nj u] Action Taken Attributes E] i[;::ir?;l
= = L 2 - ‘
New Plot @) Add to Plot @) Geometry Only Label Only E] @ Ll—lT
Highlight Wipe Geometry + Label Solid 03/03/2011
Colour Translucence 13:01:29
w‘ | DEFAULT - | Translucent
H Default Alpha
+ M
a Entity Type
z Eace B ]_i.t-’l.B Connectivity
P Line U arrow Point
Point Line Ends Shape UV arrows
@ Volume g

A& 6 D

P AL [ | (0]

{ Apply x Close

Pnt 642 Line 267 Shpe 70 Face 84 Vol 1 Node 0 Elem 0

5]

Click on the split volumes icon.

i R Roshazvalve == |@
File View Preferences Geometry Attributes Mesh Analysis Results Delete Tools List Help
B 2 = o) cu & Q} @l @ E] ictation
Mew Open Save Undo Redo Copyto  Print Fotation Zoom  Frame c:r:n"lml
Clipboard Ceritre Box  Display @] E] [_17

Model : valve 03/03/2011
13:03:04
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In the split volume dialog that appears click oa tiheate shape button. In the shape definitioroglial
click on the YZ plane button. Three points appaahe display, these points define a plane whidhbei
used as the cutting tool. Click apply and the pliareeated, control returns to the first dialog.bdake
sure that the volume has been selected as theoppilit. Click apply and when the split is finishelose
the dialog box.

H R Split Volume 53 = |- =[]
Fi h  Analysis Results Delete Tools List Help

Entity to Split Fotation

¢ 2 8 |kdlldl)

@ Volume Set ) Alt | Create Sat | it Botatinn Poom  Frame

_ ; R Shape Definition
Part |:| | Select | Auto-execute

=

=
Splitting Tool — Label |I | | Select | |New5hape | 13:05:06
h | Create Shape | —_— I
Face (@ Shape —— Plane - 3 Points
Shape type Point1 [PIZ] | | Select | | Create |
@ Planar Spherical Point2 [PIZ8 | S | | Create |
Cylindrical (©) Conical Set of Shapes - i

I bl e | Select | | Create |
Splitter Tool [HEZ_] | Select |

| Select Arc Line Points |
. Create Points on Plane Parallel to -
/| Delate Original Volume

. W7 - e YA N

XY plane YZ plane HZ plane

Modify Global Line Tolerance | P | P | | s |
. Paralle] offset D through point |:|

Line Tolerance Fraliairs |:| |—531m |

{ Apply X Close

{ Apply x Close @ Help
@

Two volumes now appear.

Model : valve 03/03/2011
13:11:02
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Hover the mouse over the volume label as shownnhelten the volume highlights right click on the
mouse and a pop up menu appears (if you haveutifizoom in first on the label to make it easwr t

pick out). Then click on delete.

i R Roshazvalve

File View Preferences

Geometry Attributes  Mesh  Analysis  Results Delete Tools  List
O & W | » o & ¢ a ©H
Mew Open Save Undo Redo Copyto  Print Fotation Zoom  Frame
Clipboard Centre Box  Display

Model : valve

d Qi R

=
)

G €

e

ﬁ | volume vz

List
Dependents
Centre

Edit

Add to Set

|

|

|

|

|

| Transform
|

| Mesh
|
|
|
[

Delete

= = =2
[ E

03/03/2011
13:12:38

—

e o[m[@m[=]R]

ot |

Under the tools menu select prune geometry, beamlge¢he volume has been deleted and not
underlying geometry that was used to define itsTdammand also removes that geometry, any geometry

not used as part of a volume definition is deleted.

[vol V2 -|

he

i R Roshazvalve
File View Preferences Geometry Attributes Mesh  Analysis Results Delete

D & W | = o & ¢ @ | |[|m
Mew Open Save Undo Redo Copyto  Print Fotation Zoom  Frame
Clipboard Centre Box  Display @

Model : valve

d Qe A
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Check Geometry
Clean Up Geometry...

Cut Point(s) on to Line(s)/Shape(s)...
Move/Copy/Extrude...

Flip/Invert...

Project Face(s)...
Concatenate Faces...

Concatenate Volumes...

Line Fillet...
Line Intersect...
Line Simplify...
Line Split...
Shape Simplify...
Face Split...
Volume Split...
Unfacet Lines

Merge...
Join Touching/Overlapping Faces

Prune Geometry
Separate Shapes From Face Geometry
Unshare common entities...

Pack Model
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03/03/2011
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Under the attributes menu select properties anty aypth the default settings. Select the volume and
assign the property to the volume.

B Properties @
Property Edit/Create

gy | (3] 7]

|sotropic | Orthotropic |

Young s Modulus | 200000
Poizzon’s Ratio

=

|:|P'lasti-:it-§,r Set Plastic Properties

Density
Espansion Coefficient
Thickness (shells)
Conductivity
Specific heat

) A
Acssign Property

(7) Face @ Volume | 8=t () ALL

[] Auto-execute  Part

'(l Apply X Close ‘

x Clozs
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Rotate image to a give a plan view of the modet @may can icon on left to re-paint the imageg, an
then click on define/edit set icon.

R Roshaz — = |@
File View Preferences Geometry Attributes Mesh  Analysis  Results Delete Tools List Help

[ % 4 e & & & @ [ E] ‘E‘E!.EI @ Rotation
(@)

- g Increment
Mew Open Save Undo Redo Copyto  Print Rotation  Zoom  Frame 1.
Clipboard Centre Box  Display @ E] MT

Model : valve ¢ 03/03/2011
13:42:04

gl ey A

~G D

Ent 657 Line 233 5Shpe 71 Face 100 Vol 1 HNode 0 Elem O

Select the poly pick tab sheet, check face, clitkl@aw polygon, then draw a polygon around therinne
faces of the model using the left mouse buttoretind vertices of the polygon. The final vertex is
defined by a right mouse button click. Do not at¢ho place the final vertex on top of the firsheh
click apply.

§ | R Set Definition = ==
ist  Help

Set | New Set | Pick Set | @ Add Items Remove Items Rotation

- Increment

Single Pick | Poly Pick |C|:|nn|3|:,1i\-"rt).r | Type | Size | Assigned | Free | Action | L. [ BE | 1=
Eantity Types to be Added or Removed 03/03/2011
i Point Line [Vf]Face Shape Volume Element Node EECHE
Inchude Overlaping tems ~~_DAW
‘ Polygon
Set Contents
1 Point Line Face Shape Volume Element Node
0 ] 3 0 0 0 0

=

_— -

_— = ==

$@mmmﬁig

—

ﬁ | Pnt €57 Line 283 Shpe 71 Face 100 Vol 1 HNode 0 Elem 0

G5 @ O mlElal
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Rotate image away from plan view. One possibly mowwanted faces may have been selected by the
polygon pick. These have to be removed. Change tadion in dialog to remove items and select the
single pick tab sheet. Click select and click om tinwanted faces and apply.

R Set Definition ] o= =
Tools List Help
Set | New Set | Pick Set | AddTtems (@ Remove ltems D (e I A Al [=e] | = S| [EE] | | Rotation
E S F A S | F ~ | F o S F S | 7 S | F S | F 5 Increment
Single Pick | Poly Pick | Connectivity | Type | Size | Aszsigned | Free | Action | D L

Entity Types to be Added or Removed 03/03/2011
Point Line |¥|Face Shape Volume Element Node 13:53:08
Ttems ... | Select | (pick item twice to end) | Clear Selection |
[ FooD |
Set Contents
Point  Line Face Shape \olume Element Node
0 0 3 ] 0 ] 0

{ Apply x Close

| Face FooD
O 0 @ v = M = R SO

Click on the Action tab sheet, and click the “adglot” button. Check that only the internal fatiest
can see fluid pressure have been plotted. Edddlextion if necessary (use spray can icon to epdat
image). When satisfied with the selection click &pply button and close the dialog.
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M Dl

B Set Definition

Add Items (@ Remove Items

Set | MNew Set | | Pick Set |

Single Pick | Poly Pick | Connectivity | Type | Size | Assigned | Free | Action I

=1 E=H =X

Rotation
Increment

03/03/2011

N
JL
Ji
-
AL

| 13:57:59

f o

X Close

Ent €57 Line 293 5Shpe 71 Face 100 Vol 1 Node 0 Elem 0

| Complete/Prune || Merge || Transform || Delate Contents
| Mesh || MehSize || MeshDivisions || CloanGeometry |
| Plot || Add to Plot || Highlight || Assign Attribute |
[DERAULT ] 7] Label Ttems
plot colour

Set Contents
Point  Line Face Shape Volume Element Node

0 0 7 0 0 0 0

Under Attributes select loading then Case Title.

i B Roshaz VALVE

j o] ke Cel Cu Properties... L
Mew Open  Save Undo  Redo Supports... L.
Transforms...

-] Model : VALVE

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

Constraints...

Loading

= b ) &2

e R 1N

—

Line 233

Shpe 71

e

Face 100 Vol 1 HNode 0 Elem 0

IR

ﬁ | oot 857

—

Enter case title:-

Roshaz

File View Preferences Geometr}r Mesh  Analysis  Results Delete Tools List Help

=1 E=R(5>2

Rotation
Increment

LHE
03/03/2011
14:11:23

B2 (118 b ) ) W e
TJI[@

Case Title...

Maximum Mumber of lterations...

Threshold Level...

Cone/Cylinder 3D 3
Planar Face 3D 3

S E )

Software Limited
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R Load Case Title ==

Caze Number

Title: | Internal Pressure 25 MPa

(leave blank to quit)
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Under loading select Face Pressure 3D

2 Roshaz VALVE

D & B

Mew Open

o R

A& 0 M,

Pnt &57 Line 233

File View Preferences Geometr_v Mesh  Analysis

Save

b Model : VALVE

Results Delete Tools List Help

el e | & L&l
Undo  FRedq Supports... Frame | = ——
Case Title...
Transforms...

Assignmerts.. Set Active Case...

Contact/Gap Check Modal Ferces
Maximurm Mumber of lterations...
Threshold Level...

Point Load...

Rigid Body Elements...

Constraints...

Loading Line Pressure 2D...

Face Pressure 30...
Lug/Pin/5ocket Load 3D...
Spherical Lug/Pin Load 3D...

Pre-Tension 2D (Abaqus only)...
Pre-Tension 3D (Abaqus only)...

Temperature...
Temperature from file...
Sink Temperature...
Heat Flux at a Point...
Heat Flux on a Surface...

Amplitude Table...

Shpe 71

Face 100 Vol 1 Node 0 Elem 0

B

o

2 O mm .

Cone/Cylinder 30 3
Planar Face 3D 3

[E=N O =X

Rotation
Abort e

Calculation m -

03/03/2011
14:14:59

i

I s @Bap

"

In the dialog select the set we just created ater @b as the constant pressure, click apply avgkcl

1 3D Face Pressure Loading

=3

Load Caze Number: 1

Shape (@) Set | Create Set |

Face/ShapeSet ‘ Select ‘

Pressure Type

@ Constant Equation

Constant Pressure | Pressure Equation |
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Under the attributes menu select support. Calsthmport RX , check rigid against direction 1, cliblke
top apply button, select the faces on the YZ plamg:click apply after each face selection.

R Roshaz VALVE =n =R
File View Preferences Geometry Attributes Mesh  Analysis  Results Delete Tools List Help
j 3 6 - - & {B» @l @ D A =l P E®l B =) Rotation
2 2 e e — e = | = | Increment
MNew Open Save Undo Redo Copyto  Print Rotation  Zoom  Frame .
Clipboard Centre Box  Display D L ‘, LEEL | [==) s

| R supports =z 03/03/2011
14:24:29

Support Edit/Create
Support | New | | Pick |
Translation |Rotati0n |
Direction | (0 Free @ Rigid () Spring  vale[0 |

Direction 2 © Free () Rigid O Spring vale[0 |
Direction 3 @ Free () Rigid () Spring  vale[0 |

N b

* 0 2 N
D
3

Assign Support
Point () Line @) Face () Shape (©) Set (0) ALL

Pnt 657 Line 293 Shpe 71 Face 100 Vol 1 HMNode 0 Elem 0O

Similarly repeat for the Y direction supports oe &KZ planes, change label to RZ, make sure dinedtio

is free and direction 2 is now rigid, click top &pputton, then select the top and bottom faceskiclg
bottom apply after each selection.

IR Roshaz VALVE = <
File View Preferences Geometry Attributes Mesh  Analysis  Results Delete Tools List Help
- o D A = PR B [E=) ) Rotation
é $ @l ——er—a = | = | = | Increment
Undo  Redo Rotation  Zoom .
Centre Box D L ‘, LEEL | [==) (e

R Supports 2
Support Edit/Create
Support | New | | Pick |
Translation | Rotation |

Direction | @ Free (O Rigid () Spring  vale [0 |
Direction2 (O Free @ Rigid ) Spring vae[0 |
Direction 3 @ Free () Rigid () Spring vale[0 |

¥
Assign Support

Point (C) Line @) Face () Shape (O) Set (0 ALL

Auto-execute  Part | Select |

o Y N I

k3
e

P AN

Face FOUK
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Finally apply the Z direction support on the XY mpda Change label to RZ with only direction 3 asdrig
and click the top apply button. Select the one fat¢he XY plane, apply and close the dialog.

R Roshaz VALVE = |[-= @
File View Preferences Geometry Attributes Mesh  Analysis  Results Delete Tools List Help
3 . - - D e o e =N eI R I s Rotation
j H é $ @l @ E S F S F S | F S | F S A F S | F S | F S | F S Increment
Mew Open Save Undo Redo Copyto  Print Rotation Zoom  Frame .
Clipboard Centre Box  Display ‘ 1 |z

i’

2

R Supports £3

Support Edit/Create
Support | New | | Pick |

Translation I Rotation |

Direction 1 (@) Free Rigid Spring
Direction 2 (@) Free Rigid Spring
Diraction 3 Free @ Rigid

e
)

Assimn Support
Point (7) Line @ Face (C) Shape () Set (0 ALL

Auto-execute  Part | Select |

{ Apply x Close

A N

Face FOOC
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Select the global mesh icon

B Roshaz VALVE

B b =] [ cu

Mew Open  Save Undo Redo

Model : VALVE

ad e R

G D

& &
Copyta  Print Riotation
Clipboard Centre

Pnt 328 Line 12339 Shpe 38 Face 432 Vol 1 Neode 0 Elem 0

File View Preferences Geometry Attributes Mesh Analysic Results Delete Tools List Help

% L

=R |E=H5

03/03/2011
14:38:11

Set the target size to 3

R Global Mesh Size (=53]

Element Size Settings
Target 3
e C—

Automatic Size Variation

AR (4

Remove all local sizes

{ Apply xclcss ‘

Select the mesh all volumes icon

B Roshaz VALVE

B b = 3] cu

Mew Open Save Undo Redo

Model : VALVE

ad e R

G D D,

Pnt 338 Line 133 5Shpe 38 Face 43 Vol 1 Node 0 Elem 0

Eile V¥iew Preferences Geometry Aftributes Mesh Analysis Results Delete Tools List Help

& | ¢ 9 O
Copyto  Print Ratation  Zoom  Frame
Clipboard Centre Box  Display

03/03/2011
14:43:34
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The mesh will appear

Model : VALVE 03/03/2011
s Py 14:45:06

AVAVAVAV LY,
CRBISIX
ATATAvA R AYaY,

: A
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W

With the model meshed, the nodal supports and rfodas can be displayed and checked.

First erase the mesh from the display. Click onhizned with cloth icon on the left and click on trend
with —1 to wipe the last item displayed (the mesh).

R Roshaz = || 3| =
File View Preferences Geometry Attributes Mesh Analysis Results Delete
O & | | » o = 4 G O Rotation
Mew Open  Sawve Undo FRedo Coppto  Piint Rotation  Zoom  Frame Ahbort Ir\m:m:ﬂl
Clipboard Centre Box  Digplay Caleulation
| Model : VALVE 03/03/2011

15:31:04

PORNS

Wipe last item in display list

e
e e T
o

Bl R N Wad Y

Pnt €57 Line 233 Shpe 71 Face 100 Vol 1 HNode 43353 Elem 30031

—a—

@ o e o =m W

R|
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Click on the binoculars icon and select nodal easts

R Roshaz
Eile | R View Contents 23 |pls List Help
Nj Action Taken Attributes E] *‘% @ .fS?t
! New Plot @ Add to Plot @ Geometry Only LaPelOnlj,-‘ m E] @ Calculoarlion [_]:

[DEFAULT  +| Translucent
| Defalt | Alpta[05_]

o Y R I

Entity Type

Element Element Connectivity Element Hidden Removal
Face Line Line Connectivity

. y‘ Line U arrow Node Point

A Point Line Ends Shape Shape UV arrows
Volume Property @ Support

. Transformati Load Nodal Forces

* 2 Toctors

Nodal Fluz Vector
L3

pan (2] [P ] [0 ] [0 ][50 ]

{ Apply x Close

Pnt €57 Line 233 Shpe 71 Face 100 Vol 1 Node 43353 Elem 30031

Highlight Wipe Geometry + Label Sohd 03/03/2011
Colour Translucence 15:28:59

Check that the nodal supports are displayed ascteghe

The size of the nodal supports can be varied, uthdeview menu select vector sizes.

1 Vector Display Factors ==

Size Factor Line Width

Modal Forees =
Nodal Supports =
Element Normals :
Applied Loads =
Axes Systems -
1 line direction :

=

L

L L L L

L L

L L

(821 (] [ (=] =] [=]
4k

[}
et
=]
"]
5]
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Also display the nodal forces (set colour as red)

R Roshaz oo e
File View Preferences Geometry Attributes Mesh  Analysis  Results Delete Tools List Help
Rotation
R View Content: 23 @ —
Abark
Action Taken Attributes coeiaton [B 12
New Plot @ Add to Plot 0 Geometry Only Label Only 03/03/2011
Highlight () Wipe Geometry + Label  Solid 15:3745
Colour Translucence
Rad - | Transhicent
| Default | St
Entity Type
% Element Element Connectivity Element Hidden Removal
Face Line Line Connectivity
A Line U arrow Node Point
9 Point Line Ends Shape Shape UV arrows
Velume Property Support
& Tran: ation Load @ Nodal Forces
Nodal Restraints R
* Con: s ts J
L Elmml\wmals
Pa.rt|Pick||_-‘\.]1||Sel||Seq.|
{ Apply X Close ‘
ot o= TpE———==== e == =

If all is well then proceed to next page, otherwdséete or edit loading and/or supports as required
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Save the model (click on usual floppy disc icort)eTodel is now ready to solve. The default sobaer

be chosen under the analysis menu.

2 Roshaz

j By =] Cel Cu @ Default Solver...

Mew Open Save Analysis Type...

Submit...

Undo  Feda Copyta  Print
Clipboard

kg ] Model : VALVE

24 Analysis Preference

Solver Selection
(2 Abaqus CalenhiX
(71 Nastran Mystran

FemDesigner
@ Foshaz

Solver Location

| File View Preferences Geometry  Attributes  Mesh Results Delete Tools List Help

o] [+ (&) (28] (el [Bs] () =
@] E] @ Calculation m:

C:\Program Files'Roshaz'fz exe

| Locate Solver |

i
N
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v Vg
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AT eb ki E2

N o
B
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Pnt 338 Line 133 Shpe 38 Face 43 Vol 1 HNode 25603 Elem 15015

[=)lo ==

Rotation

Abart e

03/03/2011
14:49:39
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For the Roshaz solver click on analysis type utigeanalysis menu and select the iterative solver.

B Analysis Type

Fun Analysiz Option :

Convergence Limit
1.00000E-06

(e

=

Finally click on submit under the analysis menu alick on the submit job button

A DOS window created by the solver appears, thisvshprogress of the solution and will close
automatically (so long as the last check settimpisset) when the solution completes. Results fitwen

analysis are then read into Roshaz and displayednatically.
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Model : VALVE 03/03/2011
Case : Internal Pressure 25 MPa 7 e 15:08:19
Displacement ALL
Scaling = 1.
Maximum = 0.0343
Minimum = 0.0003

Use the black/white toggle switch icon on the tefthange the background. Use the hand on cloth ico
on the left and select the question mark on haom the fly out menu to get a dialog to select itéms
remove from the display.

DR T

The rainbow icon brings up the results displayisgs$tdialog

File Iiem; Preferences  Geometry  Attributes  Mesh  Analysis  Results Delete  Tools i.ast Help 1
D & H | » =« | B 8 ¢ & O | .‘@ .‘ s
New Open Save [ Undo Fedo | Gopvoy P | T Zor Giey | -[E. I rariEF;f.m NE
8 Model : VALVE M 03/03/2011
w Case :Internal Pressure 25 MPa 7 <2 15:11:51
@ Displacement ALL
- Scaling= 1.
Wl Maximum = 0.0343
- Minimum = 0.0003
Y
7 !
"\X
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Select the displacements tab sheet and set thegt@50, click the spray can repaint icon.

R Roshaz [F=5 e =5
File View Preferences Geometry Attributes Mesh  Analysis  Results Delete Tools List Help
N . : .- . Fotati
ND D@ s&Ja u.?j F!n:j c § FEQ}' z@l F@ JE] A? Dm;t
=00 pen ave ndao edo opy to Tink otation oo rarne . ot
Clipboard Centre Box  Display @ @ Ealculatlon ll
| R Results Display Settings @ 03/03/2011
15:15:03
| Show Peak vl Positions
b
: Contours | Diispl ts | Mesh Defi ion | Principal Vectors |
Plot Method
) Contoursd () Plot all mesh lines
_ Surface mesh only @) Hidden line removal

Displacement Scale Factor =
[] Automatic Scaling
Auto-Scaling Percentage =

— Scaling ‘

( Apply x Close

Pnt 338 Line 133 Shpe 38 Face 43 Vol 1 HNode 25603 Elem 15015

This now clearly shows the expansion of the stmactunder pressure.

Click the icon above to change results attribute.

R Roshaz [F= e =5
File View Preferences Geometry Attributes Mesh Analysis Results Delete Tools List Help
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Select maximum principal stress and apply.

R Roshaz . . ._.

Fij Delete Tools List Help

R Results Attributes

8 B gNEERE R o =

e P HA=lmom W Ea 2 1T
' ' 03/03/2011

— Results Attribute 15:18:58

() Resultant Disp

© X displace. & Y displace. ) Z displace. : 360.

) XX stress &) YY stress () ZZ stress

() XY shear () Y7 shear (") X7 shear

@ Masicim Principal € Middle Principal’ (%) Mt Principal

) Mamimum Shear (7 Von Mises (7) Equation
ULl stress VV stress WW stress
UV shear VW shear UW shear
Axial stress Fadial stress Tangential strass

Radial-Axial shear Padial Tang. shear  Axisl Tang. shear

Result Equation |

[[] Auto-Repaint { Aty )(cm

Pnt 338 Line 139 -Shpe 38 Face 43 Wol 1 Node 25603 Elem: 15015

There is a stress “hot spot”. Open the resultéates dialog and change the results type from Inoda
elemental, click apply and close. Select the resdttings dialog and on the first tab sheet, ahang
contour type to filled.
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The discontinuities in the contours across elerhenndaries give a visual indication of the coarseru#
the mesh in not adequately handling the high sgessient in this region.
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Under the mesh menu ensure that the mesh unlogkéat hoggle switch.
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We are going to delete the results and mesh aralfsetr mesh locally in this region.

W)

Under the delete menu, delete the results. Digpkayolume (in black against a white background).
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Highlight the line as shown above with the cursigiht click and select mesh size from the pop upume

Set mesh size to 1 and apply.

El_ncalM-lshSizE E
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Enter zero to remove local mesh zize

If a mesh size is already assigned: -

(0) Always Replace

() Mever Replace

@ Replace if new size < old size
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() Point @) Line &

) 8et () Volume () All

[] Autoexecute  Part

y see| DG cioe |

Re-mesh by clicking on the mesh all volumes icon.
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Re-submit the analysis to the solver.

The contours are now clearly better aligned acetesment boundaries. Set element results type loack t
nodal.

On the results display settings set the contourmkthod to solid lines.
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Under the view menu select element boundary display

In the dialog select no mesh (assuming that eletmdden line removal is being displayed). This giee
clear image of the contour lines.
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Wipe the hidden line removal from the plot.

Under results menu select plot loads/results anmt.a ¢

Select points on the intersection of the bore WithYZ plane and a point/node on the smaller outer
diameter of the cross tube and click apply.
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The results can be wiped from the display, buttitaesults will remain.

Alternatively loads and moments acting on a plahae through the mesh may be evaluated from the
results.
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