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Machinery Cable Tutorial

Thisisamodel of arudder system for alight aircraft. You will first perform an analysis with the initial
model which usesidea couplersto transmit motion through the pulley system. Then you will replace the
couplers with a cable system modeled via Adams/Machinery Cable.

This chapter includes the following sections:

¢ What You Will Create
¢ Creating Rudder Module
* Adams/PostProcessor Results
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What You Will Create

During thistutorial, you will model arudder system for alight aircraft. You will first perform an analysis
with theinitial model which usesideal couplersto transmit motion through the pulley system. Then you
will replace the couplers with a cable system modeled via Adams/Machinery Cable.

Figure 1 Rudder Model
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Creating Rudder Module
In this section, you will create a rudder system for alight aircraft.

1. Copy rudder.cmd and rudder.xmt_txt from <topdir >\amachiner y\examples\cable to your
working directory

2. Open A/View and import existing model rudder.cmd.
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3. Run ascripted simulation using the simulation script test.
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4. Savethe analysisaswith_coupler.
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5. Goto Adams/PostProcessor and plot the angular rotation of the driver rudder and follower rudder:
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6. Return to Adams/View and deactivate the coupler named cable by right clicking the coupler
either from the model browser or from the graphics window, selecting (De)Activate and, from
the ensuing dialog, un-checking both options.

ile [dit Yeew Setbngs Took '_- H M| E'. [m IE_'_. El_; ﬁ . T :i:j' EE ::;_;E o ce.: £y, ¢ --u:wrrer.:.;?'ﬂr_

Bodss |C,nr|.r|-|-¢h;\r: |i.1|3tum! Foices |Elumm1-s |De;|g'n Explosation |F'b.|ge1:. :i.h:mmlr,' |S.-m|.r|:l:-cm Rasults

B kR

[

Rnaw Postprocossor

| ruder - | R
Beowso | Gooups | Fillers |
[ & Bodes
« Connectons
KMaotiond
Forces
Elamants
Measures
Desagn Vanables
Chaem Sysiems
Balt Sysiems
Cakis Systems
Gaar Syslems
Baarings
Sirrlations . o
Resulls T Al ] - Vigw Cipnibas Moty
Al Other
Adams Analysis Flag
Analysis Functions
Conftact Incident Cont

Apptarance

Couplas.
Cicabls
Incidents
4] | ¥
Sgarch
R B ElEP2050@®

Object: rudder.cable
[ Object Active

[ Object's Dependents Active

oK Apply Cancel




68| Getting Started Using Adams/Machinery
Creating Rudder Module

7. FromtheMachinery tabinthe Adams/View ribbon click on the Create Cable System iconwithin

the Cable container to launch the Cable System Cresation wizard.
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8. On the Anchor Layout page, name the cable system and specify that you want four anchors.
9. Specify the name, location and connection part for each of the four anchors as follows:

al

i. Name = anchor_al

ii. Location: pick location of marker .rudder.driver.al (the position coordinates of the marker

will be read into the field)

iii. Connection Part = pick "driver"

2

i. Name = anchor_ab

ii. Location: pick location of marker .rudder.driver.ab
iii. Connection Part = pick "follower"

3

i. Name = anchor_bl

ii. Location: pick location of marker .rudder.follower.bl
iii. Connection Part = pick "driver"

4

i. Name = anchor_h6

ii. Location: pick location of marker .rudder.driver.b6
iii. Connection Part = pick "follower"
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Step 1 of 5

{ Anchor Layout ® Fulley Propertias ® Pulley Layout ’
Cable System Name |Rudder_Cables Number Of Anchors |4
1]2]3]4]

MName | anchor_al
Location |'IJ 0, -400.0, -20

Connection Panl drver
Winch NONE

&/ < Back LIWI Close |

10. Click Next and proceed to create a pulley property set as shown below. The pulley property setis
convenient way to store pulley cross-sectiona dimensions and contact parameters which you'd
like to use for multiple pulleys in the cable system.
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Step 2 of 5
{ Anchor Layout ] Pulley Properties L) Pulley Layout ’

Number Of Pulley_Properties |1

1

Pulley Property Name |EI|| _pulleys

Dimensions Contact Parameters

Friction vt | 100.0

Width 20 Hertz K I 1.0E+004

Da:pth ’57 Hertz E I 10

Radus |2 Heriz Cm 0.1

Anghe ’47 Friction Mu I'U-E
Ii

!

i] ﬂ < Back I Mest = Close

11. Click Next and proceed to create 7 pulleys at the location of the markers a2, a3, a4, b2, b3, b4,
and b5, respectively.

a. Accept the defaults on the Material and Connection tabs for each pulley
b. Seetheimage below for the specification of thefirst pulley's layout tab:
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4 Pulley Properties L] Pulley Layout @ Cable 2

MNumber Of Pulleys 1?
1]2]3f4]s]e|7|

Layout |I'u13lena| |Eu|me-|:t|un I

Hame | pulley a2
Location | -200.0, 450.0, -20.1

Axis Of Rotation [ Global Z ~|[000000

Flip Dwection * of T on

Diameter {100

Pulley Property | Bll_pulleys

n_hlﬂi < Back | [ Mot = Close

¢. Theotherswill differ in name and location. For example, the next pulley will be located at
marker "a3" so name the pulley "pulley_a3" and for the Location entry right-click the
Location field, select Pick and pick the marker "a3" from the graphics window.

d. They will aso differ in "Flip Direction" which determines the direction in which we intend
the pulley to rotate Set "Flip Direction" as follows:

i. 1, pulley_a2; Flip Direction = Off (default)
ii. 2, pulley_a3; Flip Direction = Off (default)
iii. 3, pulley_a4; Flip Direction = On

iv. 4, pully_b2; Flip Direction = On

v. 5, pully_b3; Flip Direction = On

vi. 6, pully_b4; Flip Direction = On

vii. 7, pully_b5; Flip Direction = Off (default)
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e. Note: Oncethe pulleys are created initially this direction of rotation is shown visually on the
screen at each pulley by a green arrow icon:

12. Pulley geometry will now be visible in your model:
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13. Click Next and proceed to create 2 cables:
a First Cable:
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i. Layout: Start Anchor = anchor_al; Wrapping Order = pulley_a2, pulley_a3, pulley_a4; End
Anchor = anchor_ab5 (these can be graphically selected or selected viaright-mouse Browse or
Guesses)

ii. Layout: Diameter = 3mm
iii. Parameters: Damping = 1.0E-2 N*s/mm, Preload = 100N, Formulation = ssimplified

iv. Output: Pulley Results=1,2,3,4,5; Span Results =1,2,3,4 (thiswill generate requests on
each of the 5 anchors and pulleys and at the midpoint of each of the 4 spans)

V. Rest of the entries can be kept as default values

Stepd of 5
4 Pulley Layout ° Cablo o Complation [
|H.-rrwlnd Cables 2 |
|
1 ]2
(3]

Satup |P:'=mn|-|-.|l |D|.rl.'p1.|1 |

Cahla Hame | cabls_a

Bagin Anches [[anchor_at

Wrappeng Oeder Im

End Anchad [anchor_as [
Damater |II ] |

ﬂ ﬂ < Back | LE!.'ﬂ = Close
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Step L of &
4 Pulley Layout - . Completion | 4

Humber of Cables |2
12 ]

s
Setup WM |
Density [Toeooe | Methos [simpifed =
Young's Modulus [ 10E+005 Sohver [ auto ﬁj
Rixt [t Gratational Efect [on =)
Rkb [1oEses et for -]
Ria W Dasengagement | on b
[ Damping 10E-002 ] Mesh e
Veloeity 0.0 Zone [loremd -]
| Preicas [a0 | Deha 1000.0

i]ﬁl < Back I um:-- Close
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q Pulley Lyt ® ® Comglation [ 2
Humbar of Cables 2

1|z|

Selup | Parameters @

Pulley Resulls 12345

Span Results [I'IE 34

ﬂﬂ < Back ]l Hewt > I Close I

b. Second Cable:

i. Layout: Start Anchor = anchor_b1; Wrapping Order = pulley b2, pulley b3, pulley b4,
pulley_b5; End Anchor = anchor_b6

ii. Layout: Diameter = 3mm

iii. Parameters: Damping = 1.0E-2 N*s/mm, Preload = 100N, Formulation = simplified
iv. Output: Pulley Results=1,2,3,4,5,6; Span Results = 1,2,3,4,5

V. Rest of the entries can be kept as default values
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e o —————

Stepd ol &
4 Pulley Layout o
Humbeer of Cables 12
1|2 [

Setup | Parameters | Output |

Cable L]

Cable Marma
Begin Anchar
VWrapping Order
End Anchosr
Diametar

st
oo s
—

< Back Ir_:;m:- | Clos i
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Step 4 of 5
| Pulley Layout e Cable ® Camplation »
Humber of Catdes | i
12 |
Setup | Parameters ] Output. |
Clensity 1.0E-006 | Method simpinfied -
‘Young's Modulus 1.0E+005 Sedver aula -
Rk 1.0 Gravitational Effect | on -
Rkb 1.0E-004 Inartia | on -
Rt 10E-03 Disengagament | on -
| Damping 1.0E-002 Mash X8
Valocity 0.0 Zone foraaed -
[Preinad | 100.0 Delta [ro000
< Back | et > I Close
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Stepd ool 5
4 Pullay Layout s Cabla s Comgletion 3
Mumber of Cables |2
12|

Setup | Parametess | Output |

Pulley Resully 123456
Span Resulls 12345

| <gock | | bwa> | ciose

14. Click Next and the cables are created.
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15. Click Finish to exit the wizard.
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16. Now that a cable system isin place (replacing the simple coupler used initially), re-run the

simulation using the simulation script test.
17. Savethe analysisaswith_cables.
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Adams/PostProcessor Results

Go to Adams/PostProcessor and plot the angular rotation of the driver rudder and follower rudder again
on top of the original curves and zoom in see differencesin the rudder travel.
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