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Friction Heating in Workbench 2.0 ANSYS

Friction heating is a Structural-Thermal coupled field
analysis. To model this in Workbench, we will insert a
Transient Structural system and make adjustments to
account for the thermal physics.
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# gk Coordnate Symems

vl criaias Since this is a structural system, the
orens-sieed default contact option only allows for
S e structural degrees of freedom (UX,
e UY). We require a contact option that
also allows for the thermal degree of

: freedom (TEMP).

+(1) Sohuton i K@ Fip ContacTarges
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e

Right-click the
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select Insert > L—- 3
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|MormalSuffness  Program Convoled | |MormalSuffness  Program Convoled |
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T8l Project ~ |t The type mmber for the contact type i equal to the paraweter “oid®, g
= & Model (24) 1 The type swber for the Eacget type 33 equal bo the pheametes TEad”. 5
& i Gaomery 1 The real and mat susber for the samesstric contact pair is equal ko the paraseter o the paraseter
A H— ' The real and mat sumber for the symmetric comtact paar(if it exists) 1= equal te t =) 18 equal bo t
# ok Coordnal
= B Conmectons 1 Astive ENIT system in Workbench when this chject was created: Metric (me, kg, ¥, ric (=, kg, W,
=W, Frcbona - Surface Body ToSu
b @ Epart.,

= 3 Translent (c5) &

& A Reteh i 1 >
i Yo il Right-click Commands
- msamenex . Select Import. Fri .
‘ o rictionHeating_ContactCommands.txt
e for command snippet. For details on this
Fie fatrae L et
Sfesme fensfnd brewme command language, please refer to
N e ANSYS Help >
o - |8 3 i ~= | Mechanical APDL > ,
e | e ey an— e ' = " Command Reference. f
ARGT ARGT
ARGE ARGE
ARGE ARGE
Fress F1 for Hep B o Messages o Seecion Metic {mm, kg, N, 5, m¥, mA) Degr 2 Fress F1 for Hep B o Messages o Seecion Metic {mm, kg, N, 5, m¥, mA) Degr 2
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M € : Transiant Structural { Mechanical [ANSYS Multiphysics]

| Fie Edt Vew Ui Took Hep | @ »
[RANL-ENE8 & S+QQ@a@Aa R0 |0

,-Men taesh » B

e
(Hl Project

= f‘;:“' To produce a high quality mesh, Mapped Face
= Meshing and a Face Sizing of 2.5 mm were inserted.

= W Frcbond - Surface Bady To Su
R Commands (ANSYS)
M Mesn
= @ Translkent {C5)
/&l It Condions
P Anafyst Setngs
= 2 Soluthon (6] -

« >._.

Deuhofw
= Ao Detection

Since a Workbench update would /
erase the contact command snippet, x
Click Connections and set —
Generate Contact on Update to No. L

M (mm kg, N, 5, mY, mA) D s

# ok Coordrate Systems # ok Coordrate Systems

A8 Connections A8 Connections
= B Men = A Mesn
Al Mipped Face Meshing Al Mipped Face Meshing
B @mml B @mm)
e il We are now ready to apply
_ & nar s L loads and constraints.
vii] W@

Set Define By to Substeps, I —
Initial Substeps to 50, ' Crrensuonm i :
Minimum Substeps to 10, and i [ e— le,
) Maxrmum Substeps to 500. fio.

FresFlforree (B halessages o Seecaon ' M (mm kg, M, 5, MY, mA) Dege FresFlforree (B halessages o Seecaon ' M (mm kg, M, 5, MY, mA) Dege
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Jsche v 10 W G &) By
StHaaqa@maazni|0-

Apply a normal pressure of 0.1 MPa
on the highlighted edge.

= B Transient (£5)
A3 sl Condicrs
i ARyt Senngs
A Frese
= i Solution (06)
(11 Solution nformanon v B
CTET—
L —— Apply a fixed support
el | to the highlighted edge. v

Dedne By Horma To . ]
CLETrE

Sppeessed

Press F1 for e

Transiant Structural ech 1
| Fle Edt Vew Ut Took Hep | @ Jsohe v I W0 ) ) miv
(%% % o-6 = l La£na |0~

>

# 4k Comrdnate Systems
® & Conections
= A Men
A Moped Face Meshing
A, Face Sang
~ 328 Translent (£5)
Al It Condtens
4 Andyst Setangs
2 Fressire
B Foed Support
Deplacement

Apply a displacement
to the highlighted edge.

000 0400 {mm)
Set the X Component
to Tabular.

Eress FI for Hep BNoMessages o Seecicn ' e (mm kg, N, 5, MY, mA) Degp 2 Eress FI for Hep (Bromessages NoSeczon ' e (mm kg, N, 5, MY, mA) Degp 2
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xS
m@aoxna|o-

R -REERE

= Transkent (C5)
il Ints Condtens
AT Anatyst Setngs
2 Fressire

B Foed Support

A2
= i Solution (06)
) sohuten

Dtals of t

Set X'to 150 [mm]

| Fie Edt Vew Unis Tock Hep | @  Jsove v Il W ] A Wi
fa@maa=xmna|0-

Press F1 for e

We will to set the

highlighted edge to 10C.

First, we must create a S
Named Selection.

% Tabuir Cata

M (mm kg, N, 5, mY, mA) D s

L% & ¥ 4o g

| Fle Eot Vew U Tock Hep | @ Jsche v

Re¥L-EEDE &
|Ermronment T inerasl
Cudne

| Fle Eot Vew U Tock Hep | @ Jsche v

— Since this is a Structural system, the
Mechanical application only offers structural

-+ load options. We require a thermal boundary
. condition to fu

211 SRR | L. i

lly specify the problem.

# 4k Comrdnate Systems
® & Conections
= A Men
A Moped Face Meshing
A, Face Sang
= Transkent (C5)
Al It Condtens
AT Anatyst Setngs
2 Fressire
B Foced Support

/3, Dsplacement
= Solution {06)
) sohuten

Dtals of t

Press F1 for e

), Zoom Ta Fit LL.
» *

0,00 {mm)

Right-click the
edge and select

[ Notessages |1 Edge Sekected: Lengt =

Create Named
g e sz ssten | S@lection.
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Transient $

Right-click Transient >
select Insert >
select Commands.

M (mm kg, N, 5, mY, mA) D s

1 Comemeds inserted isbo this file uill be executed Just prist bo the Ansya SOLVE e prise te rhe Ansys SOLVE ef
= D e a |! These commazds may supsrsede commeed settisgs set by Workbench. =

1 Active UNIT system in Workbench when this chject was created: Metrie |sm, kg, ¥, rie (mes, kg, W,

Wy Facent

/i B Right-click Commands >
W= aee | select Import. e || Open the
FrictionHeating_ThermalLoad.txt

command shippet.

z

F
eﬁgi‘

"I'.IDE( m:n?? :'-'DK st .
B —T : _"xa:@'m yk
& R o VI [Cesz ] Fovors:  ENEETTI <]
— [ | Filas oftma [Eammands Figs Fta=maz) -] Cancel [

M (mm kg, N, 5, mY, mA) D s
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€ ; Transiant Structural (A

M € ; Transiant Structural

Oudne

= o Meh
<l Mapped Face Meshing
/B, Face Saing
% Op Mamed Seections
= L8 Transkent {C5)
/& Ints Conaions
AT Ayt Setngs
S Fresan
B, Foced Support
B Ceplacement
AR Commands (AN5YS)
= /4 Solution (C6)
A3 Soluten Infarmaon

Deuiuorw ey
= Adaptive Mesh Refinement
|Max Aefnement Loops |1
Refrement Iz

Fress FI for Hep

1 Comemeds inseted isbo this file uill be esecuted Just prist b the Ansya SOLVE e
1 These compazds may superseds commaed settigs set by Workbench.

1 Active UNIT system in Workbench whes this chject was created: Metrie |m, kg, W, ¢

s
TREF, 10
cmsel, =, bot

e SO This command snippet
applies a thermal boundary
condition of 10C to the
named selection "bot".

| Fie B Vew Unis Tock Heb | @ Jsdwvrlll&‘l.).!'

Y L-EEhE - S+ae amaafags o

| Since this is a Structural system,
the Mechanical application only
offers structural solution plots.
To create a temperature plot,
click Worksheet...
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What Have We Learned?

+ How to model a Structural-Thermal coupled field
analysis in Workbench 2.0
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