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NLWNYSH Goals

The goal of this workshop is to analyze the base of the jack assembly shown here. Our
assumption is the mechanism has been proven already so we choose to not include the
additional parts and model only the base.

* The weight of a vehicle will be simulated using a point mass.

* We'll assume there are lateral loads acting on the jack as well which will be applied using a
remote force.
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LWNYSH Goals

Since we won’t be modeling the entire assembly, we need to know the location where the

jack will be contacting the vehicle. We assume this to be the centroid of the top member
of the jack assembly.

Centroid = (-2, 247, 0)

247 mm

Analysis Model
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I\LWNYSH Project Schematic
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IA\WNSYEN . . . Project Schematic

1. From the Static Structural system double click (or
RMB > Edit) the “Model” cell. BT Sove srocrurar |||

& Engineering Data

Geometry
"l@ Model
1 / § setup

6 @5 Solution
7 |@ Results

Project Schematic

LRI TN
B b kb k|

Static Structural

ctural - Mechanical [ANSYS Multiphysics]

v | Units Tools Help @ | Ysolve v ?/Show

~ Metric (m, kg, N, s, V, A) @

MELIC Cm, O, ayne, s, v, fa ko
Metric (mm, kg, N, s, mV, mA) Len

Metric (mm, t, M, s, mV, mA)

Metric (mm, dat, N, s, mV, mA) |»E

N
o |
Y

Metric (pm, kg, pN, s, V, mA)
WS, Customary (ft, lom, Ibf, °F, s, V, A)

2. When Mechanical opens, verify the units are set to e csomany (om0
“Metric (mm, kg, s, mV, mA)”.
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AW NYEW Preprocessing

When Mechanical opens we will have only the base part. Since we’ll be using remote
conditions as well as a point mass all at the same location, it makes sense to use a
remote point as a reference.

— Note, the use of a remote point means multiple conditions at the same location (like point
masses, remote loads, etc.), can all reference that location without duplicating the
constraint equations used to apply them.

3. Highlight the Model branch in the tree.

4. Select the 8 split faces shown here, RMB > Insert > Remote Point.

Outline
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IWWSYEN . . . Preprocessing

5. Highlight the remote point, RMB > Rename: “Load T ] -
Point”. :
6. Inthe Remote Point details enter the location: 'f;;jj::-‘tr:“et“d Soomey Selecton
a Z ‘Coordinate System | Global CoordinaES_ystem
i = ¥ Coordinate  |-2. mm
6 ¥ Coordinate | 247. mml

_— Y — 247 : Z Coordinate 0. mm

Location Click to Chan_ge

~2=0

As said earlier, this location represents the centroid of the
top pad of the jack where the vehicle will make contact
when it is lifted.
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NWNYRHN . . . Preprocessing

7.

10.

11.

Highlight the Geometry branch.

RMB > Insert > Point Mass.

In the point mass details change the Scoping
Method to “Remote Point”.

In the Remote Points field choose “Load Point”
from the list.

Enter a mass of 350 kg in the details.
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33, Point Mass

Details of "Point Mass”

-/ Scope
Scoping Method
Applied By
Remote Points
Coordinate System
X Coordinate
Y Coordinate
Z Coordinate
-|| Definition
Mass

Remote Point

Global Coordinate System
-2. mm

247, mm

0. mm

| 350. kg |

11.

10.




IWWNSEN . . . Preprocessing

12.

13.

14.

15.

Highlight the Static Structural branch, RMB > Insert >
Remote Force.

In the details change the Scoping Method to “Remote
Point”.

Select “Load Point” from the drop down list of remote
points.

In the details enter the following loads:
X Component = 2
Y Component =0
Z Component =4
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IN\WNYKHW . . . Preprocessing

16. Highlight the bottom face of the part, RMB >
Insert > Fixed Support.

17. Highlight the Static Structural branch, RMB >
Insert > Standard Earth Gravity.

18. Specify Y direction for gravity.
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16.

Go To

@t Acceleration

B9} Standard Earth Gravity

17.

,,@3 Standard Earth Gravity

Details of "Standard Earth Gravity"

[=l| Scope

Geometry

[ all Bodies

Definition

(1

Global Coordinate System

% Component

0. mmys? {ramped)

Y Component

-9806.6 mmjs? {ramped)

Z Component

0. mmjs? {ramped)

18.

Suppressed

Mo

Direction

-¥ Direction




A\W'NYEW Postprocessing

Solve the model. | ~/sove ~

When the solution is complete various displacement plots can be used to verify the
loading.

In this workshop we’ve shown how remote boundary conditions can be used to simplify
the geometry model making for a more efficient solution.
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