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MV-8050: Using the Leaf Spring Builder

Introduction

The purpose of this tutorial is to introduce you to the Leaf Spring Builder utility. In
this tutorial, you will learn how to:

e Access the Leaf Spring Builder utility in MotionView

e Populate a leaf spring model with data and save the data in an . 1pf file
e Generate a MotionView file (.md1) of the leaf spring

e Open the model in MotionView

¢ Create a test of the model and exercise the test using the utility

The Leaf Spring Builder is a utility designed to work with MotionView and the vehicle
modeling libraries included with MotionView. Spring geometry, bushing rates and a
number of other physical constants are required as input to the model. Reasonable
defaults for data are included for many fields, which will make the model run. Accurate
data should be substituted as it becomes available. The output of the utility is a beam
and mass model of a leaf spring, in either a MotionView system definition file or a
complete MotionView model.

To learn more about the Leaf Spring Builder, see the Leaf Spring Modeling topic.

Required Files

Copy the files listed in the table below, located in the mbd modeling\leafspring
\leaf profiles folder, to the <working directory>.

Comma Separated Values files Leaf_l.csv

Leaf 2.csv

Leaf 3.csv

Leaf 4.csv

These .csv files contain coordinate pairs that represent the geometry of the centerline of
the leaf. The leaf in this tutorial was created by measuring geometry from a light truck
rear suspension. The rear suspension in this example has a GAWR of 3950 Ibs.

Step 1: Accessing the Leaf Spring Builder.

To build a leaf spring model, you must first load the MBD-Vehicle Dynamics Tools
preference file in MotionView. Once loaded, HyperWorks remembers and automatically
loads the MBD-Vehicle Dynamics Tools preference file each time you start
HyperWorks. To load the MBD-Vehicle Dynamics Tools preference file follow the steps
below.
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Launching MotionView
1. Start a new MotionView session.
The MotionView window is displayed.
File Edit View Vehiche Took SolerMode Model Anabysis Tools FlexTools Macod Applications Help
ac-R-E-%-%-L- L E-1800- od HECUEE e E Vel
L t.-l?t.-;ltt:;lhi:_l!, B-dQ+ T« DP9 WPeay
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1 © Modal ha_model 1%
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S Deatn Sets (7 7
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B Vieciors [ .
Efl & Mmc PFE_mic | U
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Loading the Vehicle Dynamics Tools Preference File

2. Click File > Load > Preference File from the MotionView Menu bar.

Eile_Edit View Mehicle Tools SolverMode Model Analysi

¥ New rE,{". c_m D'
gom  CILAGRER- AL
[ save 3
2 save s » | Vamame' ID [ Cnlor' Meshl
Subscribe the_model [
o’ Import >
[ Overlay »
FyiLoad ., g Fesults . -
r_‘% Fun L4 :- User Profile
& Expont » | I Preferance File
o= Print » Soher Template
@ Fublish y | Fi Matadsta Table
RecentSessions P
Fecent Files 3
Exit

The Preferences dialog is displayed.
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3. From the Preferences dialog, select MBD-Vehicle Dynamics Tools and click

Load.

@ Preferences

Registered Preferences

- Multi-Disciplinary Tools

- Vehicle Safety Tools

- NVH Utilities

- HyperForm Utilities

- MBD-Vehicle Dynamics Tools
- MD Plugin

- Model Identification Tool

- Aerospace Tools

- HyperWorks(default)

Fegister | Unregistar | Load

Cancel

Displaying the Leaf Spring Builder

4. Click Vehicle Tools > Leaf Spring Builder.

Edit View | Vehicle Tools SolverMode Model

e ‘a . Foad Tools o - E
Leaf Spring Builder
on Project
- Example models  *
tdodel pdate Model
71 Bodies (1

The Leaf Spring Dialog window opens.

0.4

@ Leaf Spring Dialog
File Tools Examples
Leaf Sprlng Components Camsas
@ General
£l Leaves (1)
LeafEnds (&) Lo -
Clips (1)
HAade
baterials (1) 08 =
Bushings (1)
Contacts (1)
& Shackle
A ClipDetailz 06 -
Build
Test(1)
04 =
02 -
0.0 5
oo
N
#| 6|9 I[Q Bt

06

o8

[

10

x=0.956989  y=0.74397
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Step 2: Building a Leaf Spring Model.

Using the Leaf Spring Builder you can define the properties of a leaf spring model, by
entering the data about the number of leaves, the leaf shapes, cross-sections, material
properties, and contact properties, the shackle length if your spring employs a shackle,
the nominal axle load and other information to create a MDL system definition. The
system definition can be imported into a suspension or full vehicle model. You can also
test the leaf spring by applying a load and plotting the load versus deflection in the Leaf
Spring Builder. The Leaf Spring Builder user interface has four parts as shown in the

following image:

@ Leaf Spring Dialog
File Tools Examples

Leaf Spring Components Canvas

Visualization
Canvas

b4
o
§-
8
L

' '
-400 -198

#|¢[9| [Q Bty

@ General 1699 -
Bg Leaves (1
38 LeafEnds (2) 1408 -
Chps (1)
Axle
5 10 Matenals (1) 116 -
Bushings (1)
Contacts (1)
A Shackle Y ms-
A ClipDetails
Build
Test(1) 5§33 -
B 242~
-50
(Tree) éon
Leat Data
Shape Detsils |

Shape Input ,_“]I: VAltsintutonals\mv_kv_hg\mbd_modeling\leatspringlles!_profles\Lesf_

I~ ConstantWidth I~ Constant Thickness I~ Constant Radwus SaveudShapoI

Help section

G {Xll XZ, x3l"'l xn } (xn.l < xn )

ﬁ Fhickness | Radus

1 -596.324 . 00 o0 A 2

2 _|s7ay Property Editor <o | Help Section S
3 |[=eesea o 00 z \\,Rad“‘s

— P t— - AN\

Total numbaer of points: 650 > X >Y < >

Build | Qanc-.vxl

e Browser: Used for navigating and selecting leaf spring components.

e Property Editor: Used for entering and modifying data.

e Help Section: Used for describing the data you enter.

¢ Visualization Canvas: Used for viewing leaf shapes. When you select data in
the browser the leaf spring builder displays the corresponding editor, visualization

canvas and help section.
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The following steps show you the process involved in creating a leaf spring model using

the components of the Leaf Spring Builder.

General

1. Click on the General option in the Leaf Spring Components browser section.

Q Leaf Spring Dialog

File Tools Examples

Leal Spnng Components Cammas

Lesoes (1)
i LeafEnds (2) 10 -
28 Clips (1)
Aode
£l Matenals (1) ag -
Bushings (1)
&1 Contacts (1)
A Shackle
Ay ClipDetails
Biuild
Tost (1)

06 =
04 =
az -

ad 5
oo

#|¢[9| Fa) B[t

F Display MovonSohe YWindow

General Help section
Inputs | Units

Interpalation Scheme Linear

Data Shape Condition Free

'
06

Master  Gradudttd  copral Clame
Leaf Lmad

x

Buid | Cancel

The entire leaf model is displayed in the Help section.

Primary Systems Selection

2. Select the Linear and Pre-Assembly options from the Interpolation Scheme and
Data Shape Condition drop-down menus.

r General
Inpulsw Units 1

Data Shape Condition:

¥ Display MotionSolkve Window

Interpolation Scheme: Linear

Proprietary Information of Altair Engineering
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3. Default units are set in the Units tab.

- General
Inputs 1 Units 1
~ Lnits
Length: | Millmeter

Mass: IKiIDgram

Force: INewtc.n

Angle: IRadian

Ledlefleflelle

Time: ISecand

Leaves: Leaves components allow you to add leaves to the leaf spring.

4. Right-click on the Leaves component and click Add a Leaf, to add leaves.

rLeaf Spring Components—

BT Leaw
B Leaf Add a Leaf
B-] Clips

H-£7) haterials (1)
E-7] Bushings (1)
H-[7) Contacts (1)
- M Shackle
-4y ClipDetails
- Build

B-7 Test (1)

| -

fn ]

A Leaf 2 component is added to the leaves component. In a similar manner, add
two additional leaves (for a total four).

rLeaf Spring Components

Leawves (4)
== | gaf 1
== | gaf
== | aaf 3

e | eaf 4
- LeafEnds (2)
£ Clips (1)
& Axle
- Materials (1)
) Bushings (1)
- Caontacts (1)
- A Shackle
A ClipDetails
- Build
Bl Test (1)

..M
i sl iy sl

][ [F]
sl bl Byl

4 | :
Proprietary Information of Altair Engineering ) A ta I r



Altair MotionView 2019 Tutorials

p.7

Leaf 1

5. Click on the Leaf 1 component and see where the required data can be entered

under Leaf Data.

rLeaf Data
Shape ] Details ]

Shape Input ;_"I

[T Constant®Width [T Constant Thickness [ ConstantRadius | Sawve LeafShapel

®x | v | oz | widh |Thickness| PRadius |

T 0.0 00| 0.0 00| 00| 0o

Total number of points: |1 0

6. Browse and locate the required .csv file, Leaf 1.csv for the Shape Input field.

OR

- You can specify the required values for the X coordinate, Z coordinate and width

and thickness variation manually for the leaf profile.

Note If the leaf is a constant thickness (and/or width), you need to specify the
values only in the first row. The same value will be used along the entire

length of the leaf.

Leaf Data
Shape ] Details |
Shape Input ilC'\Program Files\Altairtutorialsymy_hw_hgimbd_modelingileafsprngileaf_profilesiLesf_1.cov

™ Constant'width I~ Constant Thickness ™ Constant Radius SaveLeuiShapsl

X | Y | Z __l Width | Thickness | Radius |
1 [F536 32480 00 [t64a1187z | 540 | 70| 00 -
2 |Fs77a0es1| 0.0 [158.210488 [ 540 | 70| 00
3 |Fesasaara:| 0.0 [145.660479; | 540 [ 70 00
0.0 [139.214988 | 540 | 70| 0.0

4 [-541 58898¢ |
PR

Total number of points: 5.0

The Leaf 1 graphics are displayed in the Canvas section.

Canvas

169.9 -
~8- Leaf 1

140.8 -

1116 -

501 |
-601 —400 -198

#/¢|9| [Q Bt

x=-254.408 =101 587

.
=]
&
8
=
g
&
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7. Click on the Details tab and select the Master option from the Type drop-down
menu. Enter the Leaf 1 data for the Details tab as shown in the following image.

rLeaf Dats
Shape 1 Details 1

Paosition in Stack - | 1
Twpe: |Master ﬂ taterial: |Stee| ﬂ
Front Leaf Length: h96.325 Mo. of Beams in front: | 15
Fear Leaf Length: BO4.14 Mo. of Beams in rear: | 15
Shear Area Ratio v | 0 Shear Area Ratio Z: | 0
Anigle with x-axis: | 0
BoltLocation | 0| 0z | 0

The Leaf 1 graphics in the Canvas section are changed accordingly.

Leaf 2
8. Click on the Leaf 2 component and enter the required data under Leaf Data in the
Shape tab.
rLeaf Data
Shape 1 Details 1 Caontacts 1 Tip Contacts 1

Shape Input il

I A

[T ConstantMidth [~ Constant Thickness [T Constant Radius | Sawve LeafShapel

Width | Thickness | Radius |

Tatal number of points: 1.0

T 0.0 | 0.0 0.0 |

0.0 0.0 | 0.0
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9. Browse and locate the required .csv file, Leaf 2.csv, for the Shape Input field.
Enter the Width and Thickness as shown in the image below.

Leaf Data-
Shape | Details |contacts | Tip Contacts |
Shapea lnput ﬂl::'n,Program Files\altaiftutanalsiome_hw_hoymbd_modelinglleafspringilesi_profilesileaf_2 cev

I™ ConstantMidth [~ Constant Thickness [~ ConstantRadius | Save Lea:lShapaI

x | v | z | widh |Thickness| Radius |

1| 5a80] 0.0 [3.83300207! 640 | 70| (] 2
2 |52 6e6ovE] 0.0 [lo012237¢ | 540 | 70| 00
3 JFeBa4n14: 0.0 [-25.3544311 64.0 | 20| 00
| EEIOE! 0.0 397003177 6540 | 70| 00

r | e | el g | e I == e

Total number of points: [400

The Leaf 2 graphics are displayed in the Canvas section.

Canvas
1699

-0~ leaf 1 =@ Leaf 2

1151 -

-49.4 -
-104.2 -

=159.1 4 ' '
-601 —400 -198

alels] Flq @t

¥
o
8
8
©

&| x=-494148  y=47.1462

& | :
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10. Click on the Details tab and select the Graduated option from the Type drop-down
menu. Enter the Leaf 2 values for the Details tab as shown in the following image.

Leaf Data

Shape |Detsils  |comtacts | TipContacts |
Fosition in Stack : 2
Type Master - Matenal: Steel - I
Front Leaf Length g:::;i;tad Mo. of Beams in front 10
Fear Leaf Langth Rebound Mo. of Beams in rear 10
Shear Area Rafio 'y (liery J ShearArea Ratio Z: 0

rLeaf Data

Shape 1 Details 1 Contacts 1 Tip Contacts 1
Paosition in Stack - | 2
Twpe: IGraduated LI taterial: ISteeI LI
Front Leaf Length: | 5480 Mo, of Beams in front: | 15
Fear Leaf Length: | hE0.0O Mo, of Beams in rear: | 15
Shear Area Ratio v | 0 Shear Area Fatio Z: | 0
Anigle with w-aois: | 0 Spacer thickness | 0
BoltLocation ¥ | oY | 0z | i

11. Click on the Contacts tab and enter the value 12 in the Total number of Contact
points field and hit Enter.

The Contacts table for Leaf 2 is generated based upon the values entered.

rLeaf Data
Shape 1 Details 1 Contacts 1 Tip Contacts 1
Direction Distance from Centr|f  Contact Twpe |
1 |Front |0 METALMET | *
N ~|n METAL_MET ~ |
3 |Rear |0 METAL_MET v |
4 |Frant ~|n METAL_MET ~ |
5 |Rear |0 METAL_MET |
Total number of Cantact paints |12

4 I :
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12. Enter the following data into the Contacts table.

‘ Contact Type

S. No Direction Distance
1 Front 95 METAL_METAL
2 Front 155 METAL_METAL
3 Front 234 METAL_METAL
4 Front 311 METAL_METAL
5 Front 385 METAL_METAL
6 Front 457 METAL_METAL
7 Rear 105 METAL_METAL
8 Rear 155 METAL_METAL
9 Rear 234 METAL_METAL
10 Rear 311 METAL_METAL
11 Rear 385 METAL_METAL
12 Rear 457 METAL_METAL
rLeaf Data
Shape 1 Details 1 Contacts 1 Tip Contacts 1
Direction Distance from Centr|f  Contact Twpe |
1 |Front v [95.0 METAL_MET v |
2 | Front L|155.IZI METAL_MET LI
3 |fRex v 2340 METAL_MET v |
4 | Front LI 3110 METAL_MET LI
5 |Rexr v 3850 METAL_MET v |
Tatal number of Contact points: |12

Proprietary Information of Altair Engineering
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13. The entered contact points are plotted on Leaf 2 as shown in the following image in
the Canvas section.

Canvas
169.9
-0 Leaf 1 =@— Leaf 2
us1 -
60.3 -
Z sa-
-49.4 -
-104.2 -
-1591 4 ' ' ' ' ] '
-601 -400 -198 4 206 407 609
X
‘|¢|$| [‘]|Q| |t: t:| x=~458811 y=5,767

14. For this example, leave the Tip Liners (Front and Rear) set to Off in the Tip
Contacts tab.

rLeaf Data
Shape 1 Details 1 Cantacts 1 Tip Cuntﬂctsw

[ FrontTip Liner [~ Rear Tip Liner

"Frunt Tip Contact—————— "Rear Tip Contacts

Contact Frop: I METAL_ME I Contact Frop: I METAL_ME I

& | :
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Leaf 3

15. Browse and locate the required .csv file, Leaf 3.csv, for the Shape Input field.

rleaf Data
Shape | Details

Shape Input i[l:_tPrut_;ram FilesiAlaidtutornialsimn_t_hgimbd_modeling\leafsprngieal_profiles\Leaf_3 cev

Contacts | Tip Contacts

™ ConstentWidth I Constant Thickness ™ Constant Radius smLﬁalShupal

X | | Z | Wyidth | Thicknass | Radius |
1 [ -a570] 0.0 [-237.30298: | 640 [ 70| 0.0
2 [F44e.17153¢| 0.0 [-243.13215: | 640 70| 0.0
3 |-435.34307¢ | 0.0 [-243.08132¢ | 640 | 70| 00
4 [F4e4514617 ] 0.0 [-254.97048¢ | 640 | 70| 0.0
- r

Total number of points: | 79.0

The Leaf 3 graphics are displayed in the Canvas section.

16. Click on the Details tab and select the Graduated option from the Type drop-down
menu. Enter the Leaf 3 values for the Details tab as shown in the following image.

rLeaf Dats
Shape 1 Details 1 Contacts 1 Tip Contacts 1

Paosition in Stack - | 3

Twpe: IGraduated LI taterial: ISteeI LI
Front Leaf Length: | 457.0 Mo. of Beams in front: | 15
Fear Leaf Length: | 483.0 Mo. of Beams in rear: | 15
Shear Area Ratio v | 0 Shear Area Ratio Z: | 0
Anigle with x-axis: | 0 Spacer thickness : | 0
BoltLocation | 0| 0z |

17. Click on the Contacts tab and enter the value 10 in the Total number of Contact
points field and hit Enter.

Proprietary Information of Altair Engineering
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18. Enter the following data into the Contacts table.

Direction Distance Contact Type
1 Front 95 METAL_METAL
2 Front 155 METAL_METAL
3 Front 234 METAL_METAL
4 Front 311 METAL_METAL
5 Front 385 METAL_METAL
6 Rear 105 METAL_METAL
7 Rear 155 METAL_METAL
8 Rear 234 METAL_METAL
9 Rear 311 METAL_METAL
10 Rear 385 METAL_METAL
rLeaf Data
Shape 1 Details 1 Contacts 1 Tip Contacts 1
Direction Distance from Centr|f  Contact Twpe |
1 |Front v [95.0 METALMET | *
2 | Front LI 155.0 METAL_MET LI
3 |fRex v 2340 METAL_MET v |
4 | Front LI 3110 METAL_MET LI
5 |Rexr v 3850 METAL_MET v |
Tatal number of Contact points: |1D

Proprietary Information of Altair Engineering
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19. The entered contact points are plotted on Leaf 3 as shown in the following image in
the Canvas section.

Canvas
169.9

~0- leaf 1 —@— Leaf 3
-0~ Leaf 2

-92 -

-98.7 -
-188.2 -
-2778 -

-367.3 2 | '
-601 -400 -198

a|¢|P| Q| @[t

&
g
§
g
<

&| x=185239 y=-236.667

Leaf 4

20. Browse and locate the required .csv file, Leaf 4.csv, for the Shape Input field.

Leaf Data
Shape | Details | Contacts | Tip Contects |
Shape Input ilc.‘tpmgmm Files\Alaitutorial s _v_haimbd_madeling\leafspringyeal_profilesiLeal_d4.csv

™ ConstantWidth ™ Constant Thickness [T Constant Radius SwaLaafShapaI

bt | hd | Z | \idth | Thickness ] Radius |
1| v 0.0 [-a71 42402z | 640 | 127 0.0 %
2 -319.56307¢ | 0.0 [-471.112941 640 | 127 | 0.0
3 3021241 7€ | 0.0 470332491 640 | 127 (il]
4 | -284/68396 | 0.0 470934425 | 640 | 127 | 0.0
S T

rrrrrrrrr m e M asasnsasaT B e o= T -

Total number of points: (40.0

The Leaf 4 graphics are displayed in the Canvas section.

21. Click on the Details tab and select the Graduated option from the Type drop-down
menu. Enter the Leaf 4 values for the Details tab as shown in the following image.

rLeaf Dats
Shape 1 Details 1 Contacts 1 Tip Contacts 1

Paosition in Stack - | 4

Twpe: IGraduated LI taterial: ISteeI LI
Front Leaf Length: | 3370 Mo. of Beams in front: | 15
Fear Leaf Length: | 3430 Mo. of Beams in rear: | 15
Shear Area Ratio v | 0 Shear Area Ratio Z: | 0
Anigle with x-axis: | 0 Spacer thickness : | 0
BoltLocation | 0| 0z | 0

7y Altair
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22. Click on the Contacts tab and enter the value 8 in the Total number of Contact
points field and hit Enter.

23. Enter the following data into the Contacts table.

‘ Distance

S. No Direction Contact Type
1 Front 95 METAL_METAL
2 Front 155 METAL_METAL
3 Front 234 METAL_METAL
4 Front 311 METAL_METAL
5 Rear 105 METAL_METAL
6 Rear 155 METAL_METAL
7 Rear 234 METAL_METAL
8 Rear 311 METAL_METAL
rLeaf Data
Shape 1 Details 1 Contacts 1 Tip Contacts 1
Direction Distance from Centr]  Contact Type |
L v |l95.0 METAL_MET = | °
2 |Front v 1550 METAL_MET v |
3 | Fear LI 234.0 METAL_MET LI
4 |Front v 3110 METAL_MET v |
5 | Fear LI 105.0 METAL_MET LI
Total number of Contact points: |B

Proprietary Information of Altair Engineering
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24. The entered contact points are plotted on Leaf 4 as shown in the following image in
the Canvas section.

Canvas
169.9
622 -
455 -
Z.1533-
B w
-368.7 -
-0~ leaf 1 =@ Leaf 3
-0~ Leaf 2 —@— Leaf 4
-476.4 1 . cemvcsccpodbocbosecsecseodbeecagdbosccan |
-601 =400 -198 4 206 407
X
#/¢|9| TQ| Bt

y=-87.0696

Leaf Ends: Leaf ends parameters provide the details about the eye hook types at front
and at the rear ends. Three spring eye types are supported.

rLeaf Spring Components

= | eaf_1
o= | eaf 2
o= | eaf_d
e | eaf 4
He LeatEnds (2
----- —. Fear_leaf_end
BB Clips (1)
- Ade

B Materials (1)
B Bushings (1)
B Contacts (1)
- @ Shackle
A ClipDetails
- Build

B Test(1)

Proprietary Information of Altair Engineering
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25. Click on the Front_leaf _end option and enter the following data in the Leaf Ends
section.

— Select Spring Eye from the Leaf End Type drop-down menu.

Leaf Ends
Leaf End Type: |Mone -
Spring Eye |
Slipper End
|Mone
rLeaf End
LeafEnd Type: |Spring Eve w Type: Betlin hd
Inner Radius: 200
Eywe Position: m
™ Bushing

¥ Spring Eye Location

% | 24473
v 0
Z | 184.0

26. Click on the Rear_leaf_end option and enter the following data in the Leaf Ends

section.
rLeafEnds
Leaf End Type: |Spring Eyve - Type: |Eler|in ﬂ
Inner Radius:l 200
Ewe Fosition: |Rear J
[~ Bushing

¥ Spring Eye Location

% | £36.027
v | i
Z | 1395

Clip: Clip parameter is used to define the Clip properties. The number of clips added in
the clips parameter are reflected in the Clip Details.

rLeaf Spring Component

i Leaves (4)
o= | eaf 1
o= | eaf 2
o= Leaf 3
o= | eaf 4
E LeafEnds (2)
~—4 Frant_leaf_end
----- —4 Fear_leaf_end

E-7] Materials (1)
E- Bushings (1)
E-[) Contacts (1)
- @ Shackle
4 ClipDetails
- Build

E- Test (1)

& | -
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27. Click on the Clips component and enter the following data in the Clip Properties

section.

rClip Propertie rHelp section

Type: IPin Clip LI Pin - Clip

Height: | 240

Wiclth: | 64.0 0 Pin

Fin Diameter: | 3.75 Dia.

Depth: | 378 i
5

Cortact Property: [METAL_METAL | *

L.

—_—

Depth Width

L.

28. Click on the Axle component and enter the following data in the Axle Properties

section.

rAxle properies

Type: |UnderSiung

=

Frant Inactive Length: |

76.196

Fear Inactive Length: |

76.196

Leaf PackThickness:|

Load on Leaf Fack: |

ano0.

Materials

29. Click on the Materials component and enter the following data in the Material

Properties section.

rMaterial Properies

Young's Modulus:

205000.0

Shear Modulus:

B0000.0

7.8e-08

|
|
Density: |
|

Beam Damping Ratio:

0.0m

Proprietary Information of Altair Engineering
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Bushings

30. Click on the Bushings component and use the default values under Bushing
Properties.

rBushing Properies
Type of Bushing: ILinear LI

rRaotational Stiffness Properties

r Translational Stiffness Properties

o | 10000.0 || Kix: | 500000.0
| 10000.0 || Kty | 500000.0
a: | B000.0 || Ktz: | 50000
r Translational Damping Froperties rRaotational Damping Froperties

x| 50.0|| Gt | 5000.0
Cy: | 50.0|| Cty:| 5000.0
Cz: | 26.0||Ctz: | 500.0
rFarce Preloads r Torsional Preloads

Fx:| 0 Tx:| 0
Fy:| 0 Ty:| 0
Fz:| 0 Tz:| 0

Contacts

31. Click on the Contacts component (by default there is only one contact
METAL_METAL). Right-click on the Contacts component and add one more contact
named METAL PLASTIC.

Note Right-click to rename the contact after you have added it.

32. Click on the METAL_METAL contact and enter the following data in the Contact
Properties section.

El Contacts (2

- A Shackle
b ClipDetails
- Build

& 8 Test () #/¢®| Q| @mf

TIC

rContact Properies

Clearance(x1]): | 1]
Stiffness(k): | 100000.0
Exponent(e): | 2.1
Mz, Damping(c): | 50.0
Max. Penetration depthid): | 0.05

[~ Friction

7y Altair
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33. Click on the METAL_PLASTIC contact and enter the following data in the Contact

Properties section.

B Contacts (2)
P METAL _METAL

- A Shackls
b ClipDetails
-~ Build

E-E] Test(1)

o METAL PLASTIC

# €9 Mal @

rContact Properies

Clearance(x1]):
Stiffness(k):

Exponent(e):

Mz, Damping(c):

Max. Penetration depthid):
[~ Friction

242

G000

0.00%

34. Now for this example, go back to the Clips component and click on the Clip_1
option and update the Contact Property to the METAL_PLASTIC contact.

Ehe Clips (1)

o - Clip_i

~ & e

B Materials (1)

i Steel

B Bushings (1)

© v BUSHING

B Contacts (2)

© e METAL_METAL

i o METAL _PLASTIC
~ A Shackle

= A ClipDetails
- Build

B Test(1)

#|¢|® Q| Bt

q

~Clip Properies

Contact Froperty: LGSR = Bl

Type: | Pin Clip ~|
Height: | 24.0
wicith: | £4.0
Fin Diameter: | 375
Depth: | 3.75
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Shackle

35. Click on the Shackle component and enter the following data in the Shackle
Properties section.

r=hackle Properties

Location: |Rear ﬂ Type: Cormpression ﬂ
Mass: 1.0 Inertia [xx: 500.0
Thickness: 15.0 Ineria v 500.0
LengthiLss): 88.768 Ineria < 500.0
Shackle Center Offset: 20.0 Mounting len.(Lcc): 1284.883
™ Bushing

Clip Details

36. Click on the ClipDetails option and enter 1 in the Total number of Clips field, with
respect to the number of clips added in the Clips component.

37. Enter the following data for the Clip 1 component.

rClipDetails
Directian Distance | Clip |

|
ﬂ| Front ﬂ 451 |Clip_1 ﬂ

Total number of Clips: [1

7y Altair
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Step 3: Importing the Leaf Spring Model into MotionView.

The Leaf Spring Builder saves the data in an . 1pf file. The file can be saved and loaded
in the Leaf Spring Builder interface. The file is readable and is in TiemOrbit format. To
make model changes, edit the spring data in the interface and build a new leaf spring
system definition.

1. Click on the Build option and browse and locate the required path for the <working
directory>. Enter test leaf 1, as the file name in the Output File Label field
and view the choices available for building the leaf spring model.

2. Select the Assemble leaves and apply preload radio button and the Write
Property File check box and click on the Build button.

Budd Hedp seckon
‘Warking Dissciony i T ire e aths Do oemanty
Outpt Fila Lobet sest_loed_1 Assemble beaves and apply preload
& Assemble leaves and apphy proload Generates system definition {.mdl), Can only be imported
Flun Mo Aasimbli eraen

Assemble Leaves:

Agply predoad on adsembled e _ . .
Generates model file [.mdl), Can directly be loaded in MV
[ Usa Propary File for Daia input & Whits Propesy Filo

Apply preload on assemibled leaves

Generates system definition [.mdl), Can only be imported.

—_— -

Biald ancol

3. The Leaf Builder Message window opens. The message window shows the model
checks that are performed before the test job is submitted to the MotionSolve.

4. Click OK to exit the window.

@ Leaf Builder Message >

Checking references and data in General

Checking references and data in Leaf_1

Checking references and data in Front_leaf_end

Checking references and data in Rear_leaf_end

Checking references and data in Clip_1

Checking references and data in Axle

Checking references and data in BUSHING
@ Checking references and data in METAL_METAL

Checking references and data in Steel

Checking references and data in ClipDetails

Checking references and data in Build

Checking references and data in Leaf_2

Checking references and data in Leaf_4

Checking references and data in METAL_PLASTIC

Checking references and data in Leaf_3

Checking references and data in Shackle

/4 | :
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5. MotionSolve is invoked in the background and it displays several windows as it runs,

in order to generate the leaf spring MDL system definition file.

B CAWanaew By ternd Jermdleoe

6. Once the MotionSolve process is done, close the Leaf Spring Builder dialog.
7. The Leaf Builder Message window is displayed.
@ Leaf Builder Message >
@ Systern Definition Generated
8. Click the OK button in the Leaf Builder Message dialog.
9.

From the Project browser, click on the Model as shown in the following image.

Session  Project =

Objects varname | ID | Color | Mesh |

&l - Modgl e the_model |
EBodies (1)
Diata Sets (2)
Markers (1)
Paints (1)
Wectors (3)

%] © Misc 25_MisC |

J I :
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10. Click on the Import/Export tab in the panel area.

b e %] 2]%]
a Froperiss 2 wpon o
=
el iy
Syviem Trssalston Swimct i F
e Import/t spon :

11. Use the Select file browser and locate the generated .md1 file from the <working
directory> and click Import.

& |rmpeort
€ Expod

Select e 2 [E:/Luni Spring/test lnai_1.md

Impon |

12. The Import Definition window is displayed. Use the default options in the window
and click OK.

"\ Import Definition n
Select a definition: |9>"9th il 0K |

sysdef_|aaf
def_sys_leaf_1
def_sys_leat_g

det_sys_leaf_3 |
Label:

|Laal Spring Systerm

Wariabla:
|s3.-'s_lea{
Mote:

7y Altair
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13. Leaf Spring system is shown in the Project browser. Click on it and resolve the

attachments.
h EETETmENE o

BHE] DataSetz (1]
BHET Joims (1]
G {E] ¢ Master Lesd  svs_leaf 1 o
BHEE O Graduated Leaf sys_leaf 2 - |
EHE O Gradusted Leaf sys leaf 3 |
G {Fl © Auwdbary Leaf  sys_leal_4 [ ]
EH# ¢ PeboundClip1 zyz_clip_1 o

Allachmests ad [ vasaie Lo [ selectcn [ etchemenn T

[y e [Pute by T—— o MODEL_SLEPENEION SLE i rccke

% T ethicke_body Vehicle Beely Badp VEHICLE_BODY ehicke_body

h'w'.-'ET T prdefiet bt Sporyg oiert. markosr L OAERTATIDR_MARKER i

14. The Leaf Spring is displayed in the MotionView graphics window.

& | :
Proprietary Information of Altair Engineering ) A ta I r



Altair MotionView 2019 Tutorials p.27

Step 4: Testing the Leaf Spring Model.

Testing can be performed with either force or motion applied at the axle center, and can
be run in quasi-static or transient analysis simulations. Quasi-static analysis is used as
an example in the following.

1. Return to the Leaf Spring Builder and click on the Test component in the browser.

Leaf Spring Dialog s
L4

File Tools Examples

rLeaf Spring Component rF-0 Curve

o= Leaf 4 08 -
- LeafEnds (2)
- Front_leaf_end

-4 Rear_leaf_end 06 -

- Materials (1) 04 -
W Stes

- Bushings (1)
o BUSHING 0z -
- Contacts [2)

- aim METAL_METAL
i METAL PLASTIC 00
I gnggl;‘?ails 0o 02 0'a 06 08 10

Build

- Test() #|¢|9| [Ql Bk

“ Test 1

rTest rHelp section

Infut: bdction Input

Test Type ISprmg and Shackle LI Actuatar IMDtion > I T
{ AR
Funho: | 1 |OffsetDisp: [0 N (_; /l

|| | TestDir: r,_‘.'lC:\Users\jschultz\Desktop Jounce Disp : 0 T O
||| File Label ftest_ Rebound Disp : 0 i

rSimulation Setting

||| Step Size: 0.001 End Time 1nn F
Print Interval: 0.01 (B EDilll e Force/Motion

Simulation Type: | Quasi-static hd D
Fun Test ngl

Build | Cancel
L

4 | :
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Browse and locate the required Testing Directory and enter the following data:

select Force as the Test Rig Type and the Quasi-static analysis as the
Simulation Type (as shown in the following Test section). Click on the Run Test

Rig button.

Test

Inputs
Run Mo: 1

Test Dir: ﬂc:".,Users'llswan:hs'ancument
Fila Labal: test_

Actuator; | Force

Simulation Settings
Step Size: [ 0.001

0.0

£l

Print Interval:

Simulation Type: | Cuasi-static

3.

|

Farce Inputs
Offzet Force -

Jounce Force
Febound Force:

End Time;

1000.0f

Build Leaf: | O

Fun Test Rig |

The Leaf Builder Message window opens. The message window shows the model

checks that are performed before the test job is submitted to MotionSolve. Click OK

to exit the window.

"\ Leaf Builder Message

&

o Checking references and data in General
Checking references and data in LEAF1
Checking references and data in Rear_Eye_Hook
Checking references and data in Front_Eye_Hook
Checking references and data in CLIP_1
Checking references and data in Axle
Checking references and data in STEEL
Checking references and data in BUSHING
Checking references and data in METAL_PLASTIC
Checking references and data in Shackle
Checking references and data in ClipDetails
Checking references and data in Build
Checking references and data in METAL_METAL
Checking references and data in LEAF2
Checking references and data in LEAF3
Checking references and data in LEAF4

OK
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4. MotionSolve is invoked in the background and displays several windows as it runs.

| N CaWindows\system32cmd.exe

CPU speed 2500 MHz HH
3176 MB RAM, 20363 ME swap M
Hachine Epsilon : 2.2204E-16 WM
T
0] e e T e e T e e
COPYRIGHT ) 2004-20186 Altair Engineering, Inc,
Copuright notice does not imply publication.
we Contains trade secrets of Altair Engineering. :
wx Decompilation or d embly of this s
0 el ] D ] D e ] D ] ] ]

Directory : C:\Program Files)
nuadr : HWUERSION_2817_Dec

nudriter : HWUERSION_2017_Dec

nusoluer : HWUERSION_2817_Dec

msautoutils : HWUERSION_ 2817 _Dec

mbdtire : HWUJERSION_2@17_Dec

cdtire : HWUERSION_2017_Dec 12 2016_80:

ctimsg - HWUERSION_2017 _Dec 12 2016 _00:22:
12

nuanima ; HWUERSION_2017_Dec 2016_08
=== @Y4=JAN=-201T7 11:33:34 ---
INFO: Parsing XML file [test_leaf_1_Temp.xml]...

:26 (H3D 14.000000)

Checking out license...

5. Once the run process is completed, the following F-D Curve is generated in the Leaf
Builder.

FD Curve

1000 - | I | |

800

600

Force (N)

400

200

~90 _85 _80 ~75 ~70
Displacement(mm)
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