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NLWNYSE Goals

The goal of this workshop is to perform a 4 step analysis on the pipe clamp shown here:
* The bolt will receive a pretension bolt load in LS 1 (locked at LS 2 and for LS3 and 4).
* The pipe will receive an internal pressure during LS 3.

* The pipe will receive an axial force load during LS 4.
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@Unsaved Project - Workbench

NLWAYSE Project Schematic

Begin a new Workbench session and, from the Project page, Y e

choose “Restore Archive. .. “ and browse to the file [;‘ Open...

1 ” o . . | Save
“Pipe_Clamp.wbpz” and Open (location provided by instructor). ' . .
When prompted, “Save” using the default name and the same sl e

AP pen from Repository...

location. Ve

aet Changes from Repository

Launch EKM Web Client...

Import...

Archive...

BIEE | €

Restore Archive. ..

From the “Units” menu verify: o
| Units Help
* Project units are set to “Metric (kg, mm, s, 2C, mA, N, mV). ST (ka,m, 5,K, 8,1,1)
Metric {kg,m,s,°C,a,M,Y)

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

v Metric {kg,mm,s,°C,ma, M, my)

L. S.Customary {Ibm,Fft,s,F,a,IbF,¥)

Display Yalues as Defined

I v Display VYalues in Project Units I

Lnit Systems...
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NLWAYEH . . . Project Schematic

1. From the Static Structural system double 1' — e
click (or RMB > Edit) the “Model” cell : :
ry v ‘—\. %/ EngineeringData v 4
Geometry 3 D5} Geometry ' i
> @ Model v 4
1. 5 @& setup ® .
6 @ Solution Y a
7 /@ Results -

Static Structural

IUnits Tools Help || @ | solv

2. When Mechanical opens, verify the units e i i
. S Gl eyl
are set to “Metric (mm, kg, s, mV, mA)”. 2 || [+ metrc o, kg, , 5, v, ma
LTI LI, €, 19, 5, T, Ay

Metric {mm, dat, M, s, m¥, mA)
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WNYEH Preprocessing

Before we begin preprocessing let’s inspect the model as it is o

-/ Connections

currently set up. £ /@] Contacts
3 ; f'i,‘ Bonded - Clamp To Bolt
3. Expand the Connections and Contact branches to view 2 j: :g:g:g;g:gﬁg e 4
the contacts. .. Bonded - Clamp To Pipe
rm FEn R~k

— Browse the 4 contact pairs. They appear to be scoped
correctly but all behavior is currently bonded which we will
change (see below).

Contact below the bolt
head and between the
upper bolt and hole:
assumed no separation.

—

Contact between the
clamp and pipe:
assumed bonded.

Contact in threaded

area: assumed bonded.
5 © 2015 ANSYS, Inc. February 27, 2015




WWAYSH . . . Preprocessing 1 oo

6

: £ ,,-‘#,‘ Mo Separation - Clamp To Bolt
i i st rd H -, B, Bonded - Clamp To Bolt

4. Highlight the 1stand 3™ contact regions. 4 Y R

: ,/‘#,‘ Bonded - Clamp To Pipe

5. In the details change the “Type” to “No Separation”.

Our assumption of no separation contact means some ’ﬁ:g‘ci@qg“,;a;gﬁ‘oa"
sliding can occur in those locations. B[ Definition

| Geometry Selection

o Separation

Note, the contact between the clamp and the pipe would ="
normally be frictionless in an application like this. However

in the interest of time we wish to avoid doing a nonlinear
analysis and only demonstrate multi-step solutions. Thus
bonded contact is retained.

6. Toggle the “Show Mesh” icon to display the mesh.

— Notice a body size control has been added to the bodies. As
documented, it is recommended that a more refined mesh
be used with bolt pretension.
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DWNAYSH. . . Preprocessing

* Toggle off “Show Mesh” before proceeding.

7

7. Highlight the Analysis Setting branch.
8. In the details set Number Of Steps = 4.

9. Highlight the cylindrical face on the bolt, RMB > Insert

> Bolt Pretension.

© 2015 ANSYS, Inc.

February 27, 2015

- [ —)

- -

vi

Il DEShow Mesh |-

1.

W T s e

‘/:/"\ Analysis Settings

Details of "Analysis Settings”

— Confrols
| Mumber OFf Steps 4, 8

Current Step Mumber | 1.

> < .
wi. Bolt Pretension




WNYSE Solution

10. In the tabular data enter a preload of 1 for the first |. - !L';‘;d : F Preload [ |

load step (row 1). Z ok mra| 10.

3 i oad ~| 0
11. Inrows 2, 3 and 4 change the first column to “Lock”. 11
. | <Tm| >

. When complete the table should appear as shown

here. Steps |[v Define By |[v Preload [M]|

1]1. Load 1.

12. Highlight the inner surface of the pipe. EY DRI N/

13. RMB > Insert > Pressure.

| 13. [ = prossure 12.
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WWNYSE Solution

14. In the tabular data enter a value of 0.1 inrow 3 and 0
for row 2.

- When complete, the table should appear as shown below.
Note, the first 2 rows should default to 0 while the row 4
should maintain the load entered.

- The graph provides a visual confirmation.

Graph R Tabular Data
1. Steps | Time [s] ||7 Pressure [MPa] |
0.

G 1— u 11 0.
7.58-2 211 1. Q.
5.2 3|2 2. 0.
3.50.3 413 3. 01
1 54 4, =01

0.

Notice in the table there appears to be a duplication of rows. Why? In nonlinear
and transient analyses loads are often ramped from a starting to an ending value.
Step 1 appears twice in the table to allow ramping from 0 to 1. In static analysis it

is meaningless.
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LWAYSE Solution

15. Highlight the end face of the pipe.
16. RMB > Insert > Force.

17. In the tabular data enter a value of 10 in row 4 (LS 3).

. Note, when complete the table should appear as below. It
may be necessary to enter a 0 for LS 2 and LS 3.

Graph 1 Tabular Data

1. Steps [ Time [s] ||7 Farce [M] |

10 1 0. Q.

7.5 2|1 1. Q.

5 3|2 2. a.

4|3 3. Q.

2.5

0 | 5|4 4, 10. 17
1. 2 3. 4,

L1 2 3 4
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WWNYSE Solution

18.
19.

20.

11

Highlight the cylindrical face of the mounting hole.
RMB > Insert > Fixed Support.

Solve: this will cause all load steps to be solved
sequentially.
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€1 Fixed Support

A
-/ Solve
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Background

* Highlight the Analysis Settings branch and select the graph tab. To display
the legend RMB (within the graph window) > Show Legend. This graphically
shows the solution processes. Use the “Visibility” section of the details to
further configure the display.

—— Graph 5
|| Visibility
[A] Pressure Display
[B] Force Display n Pressure B Farce Bolt Pretension (Preload)
[C] Bolt Pretensian (... | Display Baolt Pretension (Incremen t)
Omit N
[E] Bolt Pretension (L...| Display ' El
1 2 3. 4
2 3 4
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A\WNYEW Postprocessing

8. Request deformation and stress plots to review the solutions. Retrieve different time
points to see the complete solution.

B: Static Structural
Total Deformation
Type: Total Deformation
Unit: rrm

Tirne: 4

0.00096006 Max B: Static Structural

P, Equivalent Stress
Py Type: Equivalent (von-ises) Stress
100064004 :(‘r'ﬂir\fa
1.00053337
0.00042668 0.058411 Max
0.00032002 1051921
100021335 1045431
100010657 0.038041
0 Min 0.032451
1025961
1019471
0012081
0.006491
1.011e-6 Min

LS4

LS1
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NLWAYSE Go further!

Improve your result accuracy by creating new mesh objects :
- Sizings

- Multizone Method

- Sweep Method

- Mapped Face Meshing
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