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NWAYSHE Goals

The goal of this workshop is to use joints to connect some parts in an assembly instead of
contact. Joints can provide a convenient alternative to contact.

The 4 part assembly shown here would normally be
connected using contact definitions. In this
workshop the model contains a single contact region.
We’'ll use the automatic joint feature to setup the
remainder of the connections and make several
modifications before solving.
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AW NYEH Project Schematic

QUnsaved Project - Workbench

Begin a new Workbench session and, from the Project page, e P S e e LAEEL
choose “Restore Archive. .. “ and browse to the file r .
“Joint_Connection.wbpz” and Open (location provided by (i save

instructor). Bl save ss...

% Save to Repository...
‘J Open from Repository. ..

When prompted, “Save” using the default name in the same .
location as the archive file. @ Loirero W i
41 Import...

| Archive...
@ Restore Archive...

| Units  Help
SI (ka,m,s,K,8,1M,%)

Metric {kg,m,s,°C,a,0M,Y)
From the “Units” menu verify: L M (R £ )
i U.S.Customary (lbm,ft,s,F,a,Ibf,¥)
* Project units are set to “Metric (kg, mm, s, 2C, mA, N, mV). | Diplay valies a5 Detiied
I v Display VYalues in Project Units I

* “Display Values in Project Units” is checked (on).

Lnit Systems...
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NWNYEH . . . Project Schematic

1.

ay»
!

show next to the geometry means that the
geometry file is not available and so we can not
open it in DesignModeler

From the Static Structural system double click (or
RMB > Edit) the “Model” cell.

When Mechanical opens, verify the units are set to
“Metric (mm, kg, s, mV, mA)”.
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_ﬁl Project
= (&3] Model {A4)

A\ Y& Preprocessing
& ,,.6‘3 Geometry

4. Highlight the Connections branch. Notice that currently =
there is a bonded contact region between the Piston and
Pin parts.

=-_J@| Contacts '
. B Bonded - Pin To Piston |

= Mesh

=1--2(=] Static Structural (A5)

ol Analysis Settings

=l--2/fa] Solution (A6)
%] Solution Information
M Total Deformation

5. From the Connections branch, RMB > Insert > Connection S

Group.

5, | v I i or-c<ton Grov

O e —OOT O Sy TeTTs
= Connections
: EI ----- w1 @] Centacis
H i B, Bonded - Pin To Piston

6. In the connection group details change the connection @] Commection Group
o - FEm Mach
type to “Joint”.

6 | Definition
| Joint |
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IWWNSYEN . . . Preprocessing
< W

H % Q . Inser
7. Highlight the “Joints” branch, RMB > Create Automatic - = : —
. ” ] -~ reate Automatic Connections
Connections”. - I[®) suppres:
Static S Disable Transparency

You should see 4 new joints have been created. Before £ A% @, Search Connections for Duplcate Pairs
inspecting the joints, we’ll rename them to make the -
process easier. g [ Rename essed on betion |

- Crank To Con_Rod
- Con_Rod To Pin

- Con_Rod To Piston
- Pin To Piston

8. Highlight the Joints branch, RMB > Rename Based on
Definition.

B ‘/@Jmm
= - Revelute - Crank To Con_Red

vt Reference Coordinate System

EI.{ Revolute - Con_Rod To Pin
Reference Coordinate System
EI o d - Con_Rod To Pi mn

9. Change the Cranck to Con_rod, - e —
;[“:1 steas:.c Structural (AS)

Con_Rod to pin and Pin to Piston joints T TR mectras ceres ;

types from fixed to revolute. C—

el

pall

Ladiss Eiced
1 =
9 Lad Translational 2
. lessed Slot
nce Cylindrical
- Universal e
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\WNYEHM . . . Preprocessing i o

= ,,4_] Contacts
: ‘., B, Bonded - Pin To Piston

Highlight the “Pin To Piston” joint. S @ Joirks

B ‘,Q Revolute - Crank To Con_Rod

— Notice in the Contacts branch there is a contact region 10. E= T
already defined between these parts (“Bonded - Pin o) Jropiston
to Piston”). This joint can be removed. O
(RS
. . a_.a . . [
10. Highlight the joint “Revolute — Pin To Piston” > O
RMB > Delete. -

~/® Connections

a a q a P = a2
11. Highlight the “Fixed - Con_Rod To Piston” joint, oy . Rt - granl;n; Con_Rod
RMB > Delete the fixed joint. et
X o . . 11. #Hp- @ Fixed - Con_Rod To Piston
— Afixed joint has been defined between 2 adjacent - con_iod o st
faces. This joint is not only unnecessary, it will —_—_—
prevent proper motions in the assembly. i
[Jrx
[Cry
[Jrz
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WWNSYEHE Environment

P 0 B S LT |

[=] Static Structural (A5)

12. Highlight the Static Structural branch.

13. Highlight the tapered cylindrical face on the crank shown
here.

14. RMB > Insert > Fixed Support.

Insert

1 4 @, Fixed Support
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WWNSYEH . . . Environment

15. Highlight the cylindrical face on the crank shown
here.

16. RMB > Insert > Cylindrical Support.

17. In the details configure:
 Radial = Fixed

e Axial = Free

=l| Scope

Scoﬁir-'ug Method | Geometry Selection

* Tangential = Free =
=1| Definition
‘Type Czhﬂgticaligpport

Radial Fixed

17, | e
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NWNYEN . . . Environment

18.

19.

20.

21.
22.

10

Highlight the cylindrical face on the piston shown

here.

RMB > Insert > Frictionless Support.

Highlight the circular top face on the piston shown

here.

RMB > Insert > Pressure.

In the details enter a

Details of "Pressure”

Magnitude = 0.5 MPa. =|Scope

Scoping MétT‘nEd

18.

19.

®Q Frictionless Support

20.
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Geomekry 1 Face
=| Definition o
Type |Pressure
 Define By MNormal To
Magnitudi 0.5 MPa (ramE’eL 22
SUppTessed L [n) .

Inserk >

Z“ & Pressure |




AWNYSH Solution

11

23. Solve the model. isove - |93

When the solution completes plot displacement and stress to review.

Drag and drop the “Cylindrical Support” and “Fixed Support” onto the Solution branch to
obtain the reaction forces.

A: Static Structural

Equivalent Stress

Tywpe: Equivalent fwon-kdises) Stress
Unit: kAPa

Time: 1

0441272014 18:18

A: Static Structural
Total Defarmation
Twpe: Total Deformation
Unit: mim

Tirme: 1

04712/2014 18:17

= /—] Static Structural (AS5)
------- > Analysis Settings

------- AL Fixed Support
....... vy Cylindrical Support

0.1862 Max 1260fMax. N R0 S~ . Frictionless Support
0.16729 R Y A S '/Eiﬁ ® Pressure

0.14638 98.054 Bl Jd8 Solution (AG)

E'Ei:; ?;'Eg; b 4] Solution Information
0.082645 SE.031 o AT Tot.?ll Deformation
0.062734 42.023 — A Equivalent Stress
0.041823 28.016 P Force Reaction
0.020811 14.008 [ € Force Reaction 2

0 Min 7.0583e-13 Min
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AW NSNS Postprocessing

Let’s review the loading to determine if the forces balance:

. Highlighting the top face of the piston shows (in the status
bar), the approximate surface area is 9740 mm?2.

Applying a 0.5 Mpa pressure should result in an approximate

applied force of 4870 N in the -Y direction.
Reviewing the details for the reactions we see:
Yreaction at the fixed support =3960 N
e Yreaction at the cylindrical support =966 N
* Total Y reaction (3960 + 966) = 4926

1 Face Selected: Surface Area(approx.) = 9739.9 mm?

Note, using a default mesh may result in slight differences in your
results compared to those here. The difference here, (~55 N)

represents approximately a 1% difference.
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AW SVEH Go further! (Reaction of a joint)

Replace the cylindrical support and the fixed support by a fixed Joint.

13

Reaction Force and Reaction Moment of the fixed joint can be post
processed directly. Drag and Drop the fixed joint to the Solution.

Outline o
Filter:  Name - 2] b=
Project
= Model (A4)

- Bl Geometry
----- 54 Coordinate Systems
=, B Connec tions
(= Contacts
= /‘l‘ Bonded - Pin To Piston
= Joints
— /ﬁ Rewvolute - Crank To Con_Rod
/ Revolute - Con Rod To Pin
....... Ter
—0 -~=] Static Structural (A5)
------- ) :'f_"-_ Analysis Settings
—J@Q Frictionless Support
o ﬁ . Pressure
=, Solution (A6)
‘,m Solution Information
i M5 Total Deformation
5 Fss
Details of "Joint Probe” o
=1| Definition
Type Joint Probe

Boundary Condition | Fixed - Ground To Crank
Orientation Method | Joint Reference System
Suppresse d Mo

Result Type

Total Force
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Joint Probe
19/11/2013 12:16
o.o0
I
Geometry A Print Preview A Report Preview,
Graph & Tabular Data
Animation b ] o m Q 10 Fr |Time[5] ||7J0int Probe (Total Force -
H il -3.2378e-010 4926.




NWNVEW . . . Go Further!

. Replace the fixed joint previously created by a Revolute joint. Drag and Drop the
revolute joint to the Static Structural, and define a Moment of 4e5 N.mm.

e  Suppress the pressure and add a fixed support on the top face of the piston.

Cutline @
Joint - Moment

Filter: Mame = ! 2] | =\ Tirme: L. s

Project 1971152013 12:36

= Model (A4)
(EG Geometry - Joint - Marment: 4.e+005 MNormm
.{)..._ Coordinate Systems
= (Qﬁ Connec tions

EI ,z- Contacts

e ¥, Bonded - Pin To Piston

Iél ----- Joints
- ‘/E Revolute - Crank To Con_Rod
[ Revolute - Con_Rod To Fin
[, @' Revolute - Ground To Crank
- esh
= E Static Structural (AS)

o ‘,/'\ Analysis Settings
Q_ Frictionless Support

o Joint - Moment

.......
Solution (AG)
fe, Solution Information
v M Total Deformation

_/@ Equivalent Stress

@L Force Reaction

Geometry A Print Preview A Report Preview

Details of "Joint - Moment” 3

=| Scope Messages o x Tabular Data
Joint Revolute - Ground To Crank | Text Steps | Time [s] [[+¥ Moment [M.mm] |
=1 Definition 11 0. 0
DOF Rotation Z 21 1. I 4.e+005 I
>
I Ma%nitude 4.2=005 M.-mm liramped]
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