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FEMdesigner AD: Assembly Contact Analysis Tutorial

In this tutorial, you will open an existing Alibre Design assembly file, assign materials to the different
parts in the assembly, create a mesh of all parts, apply a load to one part, apply boundary conditions
to the supporting parts, specify part-to-part interfaces, solve and display results. Refer to the
‘activated’ command bar below.
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Activate | Loadcase  Attach Build Plot/Add =~ Plot/Add Plot/Add Solve  Plot Results Help About
Menu Materials =~ Mesh Actions | Reactions | Interactions

Loadcase

Open the Assembly

SELECT OLD LOADCASE

Rods-Plate assembl

The corresponding zip file has
an Alibre Design assembly
file and its associated part
files; assembly.ad_asm,
Rod.ad_prt and

DELETE

CREATE NEW LOADCASE

Enter name and select type

[ ]
O mechanica Plate.ad_part.
trems e Unzip the files to a folder.
s e e Click on ‘Loadcase’
Rods-plate assembly command button to bring up
the ‘Loadcase’ dialog box.
e s e Select ‘Create New

Loadcase’ and ‘Mechanical’
or just ‘Old Loadcase’ (if it
exists) and click ‘Apply’.

Assign Materials

e Click on ‘Attach
Materials’ command.
e Select a face on each
of the four rods using
the ‘shift-select’
method in Alibre.

e Select a material (eg
steel 304) from the
‘Standard Materials’
drop-down list and
click ‘Apply’

1. Select body or face on body
2. Enter values

Orthotropic

Limit stresses Ibffin2

Youngs modulus 1 1bfin2 alum_6061-T6

Poissons ratio 1 alum_7079-T6

expansion coeff. 1 1/F brass_naval

density Ibfin3 bronze_phosphor_ASTMB169
castiron_gray20
castiron_gray30
castiron_gray40
castiron_gray60
castiron_malleable

AFPLY MAKE castiron_nadular
concrete

T
copper_pure
magnesium_AZ31BH24

e Select a face on the
plate and attach a

different material (eg
alum 6061) and click

steel. AISI 304

~—alum, 6061-T6 ‘Apply’.
steel, AISI 304 e All components
steel. AIS| 304 should now have a
material displayed, as
1 —
s ,LZ f shown.
- D
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Set local element sizes (optional)

1. Select point. edge. face!

2. Enter size D in

APPLY

Mesher settings

moderate, 0.5

Nxmesh

Load FEMdesigner File Directly (emergency only)

Restart Meshing

0.25

SwapImprove2

0 swaps performed

ImproveMesh

Total quality = 4519.97

R

Total quality = 4512.27

\Volume Mesh successfully created.....
Number of nodes = 1151

Number of surface elements = 2148

e Click ‘Exit’.

Create/View Mesh

e Click on ‘Build Mesh’
command to display
the assembly mesh
dialog box. Mesh
properties can be
adjusted here but for
now just use the

pAEhole Number of volume elements = 2954
Making second order elements... defa u It pa ra meterS
Update faces
U o Click the ‘MESH’
Finished
MESH EXIT button. The mesher
= i L. w =B - " | | ¥ will automatically
Plot/Add Plot/Add Solve  PlotResults | Help = About .
EXIT leactions | Interactions meSh a” pa rtS n the
" Sress “sh assembly in a separate
Y Stress . .
zress dialog box and display
Y;;T::ermem'aca\e D ”FiniShed” When
Step/Mode number Complete.
Time Graph - ‘ U
e ‘EXIT’ both mesh
Stice view ] P = 3 .
. == === dialog boxes.
v = e = .
. - = »s, e Click on the “Plot
M i “',:v;‘v . wﬂ“}‘ : E?‘ Results” command and
7] KK H H
1 ?g ) as f E? the Results window
moo X X y o K .
CRadl ORRE, R ¢ appears with the mesh
Wireframe ; Ee e Jﬁi‘ :
[ [ ;55‘ N automatically shown.
> v
B j’d . . .
e f B Highlight with the
APPLY ; g"‘t ‘Wireframe’ Opﬁon.
o Click ‘EXIT".
Nechshiat s ACTIONS -
e mressurezmﬂﬂ;(lbﬂina Apply Loads
1. Select entity & action types ° Select the tOp
poirit: force xy.z ~

exposed face of the

face: distributed loads x,i,z

body: accelerations ax,ay.az
hody: spin speed

centre rod.

e Click on ‘Plot/Add
Actions’ command.
e Select ‘Face
pressure’ and enter
1000 in the dialog.

v

2. Enter values, table names or equations &
select faces

pressure, P= (IbfinZ)

APPLY MAKE TABLE EXIT

o Click ‘APPLY’ to see the pressure overlaid on the model.

e Click ‘EXIT".
¢ Rotate the assembly to show the bottom faces of the 3 support rods.
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Fix Supports

e Click ‘Plot/Add Reactions’ command.

o Select the 3 exposed rod end faces using ‘shift-select’.
o Select “XYZ fully fixed” then ‘APPLY".

o Reactions will be shown overlaid on the model.

e Click “EXIT”.

Reactions

1. Select points.edges faces
2. Select fisity type

X direction
Y direction
Z direction
X, directions
.2 directions
X.Z directions

T fully fiwed

Specify Contact Faces

REACTIONS

When two opposing faces contact and transfer loads, only one of the two face contacts need be
specified. There is a loaded rod pushing against a plate, which pushes against its supporting rods, so
the interfaces will be between the top face of the plate and the top faces of the supporting rods

e Click on the ‘Plot/Add Interactions’ command.
o Click on the ‘Face to face contact’ option on the dialog box.
e Select the top circular faces of the supporting rods and the large exposed face of the plate using

‘shift-select’.

o Click on “APPLY”. Interfaces will be displayed graphically as shown below.

e Click “EXIT”.
Interactions

1. Select face & interaction

'INTERACTIONS

Displacement to plane
Normal displacement
Gap to plane

Normal gaE

APPLY | | EXIT

R face:interface
I

!
k‘_}ace;interface k“i'face;inter‘face

o

" 5_,-(:‘e;inter‘face
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1. Select solver

(®) Iterative (cg)
() Direct, multifrontal

solution iteration 864

plashcdy
large displacements
buckling v
tolerance (default 1e-6)in
SOLVE EXIT
B Results View Results

EXIT
dialog box.

Tresca Stress

Signed von Mises
Signed Tresca

Processing...

Solving

Now that all boundary
conditions are correctly
applied, the FE model
solution can be started.

o Click ‘Solve’ command.
e Select ‘Iterative’ and
‘elasticity’ on dialog box.
e Click on ‘SOLVE'. A
status box with solver
progress information
appears.

e When the status box
disappears, the solution
is ready.

Click the ‘Plot Results’ command again to bring up the results

e Select ‘Von Mises Stress’ from the list of available results.
e Rotate the model to see areas of stress concentrations, noticing

Principal 1 that these areas are where expected; on the edges of the

Prinrinal 2

Displacement scale

Tl
L)
I (

Step/Mode number

support rods where the plate is in contact and the edge of the
loaded rod where the plate is most strongly supported.
e Plot other types of stress that are available, as desired.

e To better visualize how the parts react to each other, plot the
displacement and enter 100 in the ‘Displacement Scale’ box to
multiply the actual displacement shape by 100 times.

e Animate the deflection by checking the ‘Animate’ box.

33454.9 von Mises Stress: Ibf/in2

30116.1 0.0141213
26777.2 0.0125523
23438.4 0.0109832
20099.5 0.0094142
16760.7 0.00784517
13421.9 0.006276

| 10083 I 0.004707,
674417 0.00313
3405.32 0 00156
66.482

0.0156903 Combined Dlsplacement in

If you don’t achieve similar results to those above then perhaps on your computer extra reactions
are required on the centre of the plate and/or on the top of the centre rod to avoid them sliding
away along the frictionless planes. On other models, take advantage of planes of symmetry by
removing symmetric parts of the model and replacing the missing parts with ‘Reactions’.
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