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Machinery Motor Tutorial

The Adams/Machinery Motor modul e provides for the modeling of motor systems within the
Adams/View environment.
Three modeling methods are available:

e Curve Based

¢ Analytical

e External
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Curve Based

The Adams/Machinery Motor module provides for the modeling of motor systems within the
Adams/View environment. It supports multiple modeling methodology options. This example shows
how to create motor using the curve-based method from the minimal set of input parameters.

This chapter includes the following sections:

What You Will Create

Curve Based Method Motor Model
Simulation

Adams/PostProcessor Results

What You Will Create

You will model amotor consisting of two parts (Stator and Rotor) with simple geometry. The stator and
rotor will be attached to the ground and crank (I nput) respectively. The crank is connected with arevolute
joint and aspherical joint to the ground and connecting rod respectively. The connecting rod is connected
to the rocker viaauniversal joint. The rocker is connected to ground via arevolute joint. The crank will
be driven by the motor whose torque is defined by the user-input torque-speed curve.

Figure 1 Motor Model
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Curve Based Method Motor Model
1. Start Adams2013.2 — AView — Adams- View.
2. From the welcome screen click Existing M odel.

File Edit View Settings Tools Fay Hr‘g,{"l e ﬁj@@ LL ﬁ. L." @'.’H- =

Bodies |Ennne1:tm ] Maotions | Forcas ] Elements ] Design Exploration | Plugns | Machinery |J_

Hw000%37=sdw@ﬁ@3ﬁ@
Zadag Ry NgaPPNSd

Sobds Flexible Bodies | Construction Booleans Featuras

4+  New Model

£ Existing Model

E Exit

MSE. Software

{2 BoET P850

3. Open the model Motor_Start.cmd from the installation directory. For example, Windows 64
examples files placed in the below location:
C:\M SC.Softwar e\ Adams_x64\2013.2\amachiner y\example\motor\M otor_Start.cmd.

Tip: Copy the example files folder and place it outside the working directory. Doing this, you
can avoid having the working directory inside the Adams install folders.
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Open an Existing Model

File Name |s\Motor_Start.cmd E=]

[ Use File Directory as Working Directory

Working Directory | C:\

[~ Echo Commands
[~ Update Screen
¥ Display Model Upon Completion

On Error:
| Continue Command Ignore Command ¢ Abort File

Cancel |
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4. Theimported model will look like the one shown below.

_EI|€ Edit View Settings Tools + h_j"""'; ) K ﬁJ@ @ E_h ﬁ . o :sj'_—_'f: E -rq,:. o :E: C“_é R i)
Bodies |Cnnnectnls | Motions | Forces | Elements | Design Exploration | Plugins | Machinery | Simulation | Results | I
P2900 &®§%¢ | - ML P DO®
zauagd Bk NgalPlRrN S&d

Sohds Flaxible Bodies = Construction Booleans Feaatures

Motor_Start LJ ofor_Start

Browss |Grnups |F:I:als |

+ Bodias
. Connectors
+ i Motions
* Forces
+- 5 Elemants
* Measures
4+ Design Variables
* Simulations
+-11 Resuls
+ Al Other
| Search
} l"FEL."hI'FEI'(E;II

a Ithas
» Crank geometry connected with revolute and spherical joint with ground and connecting rod
» Connecting rod is connected to rocker with universal joint
» Rocker is connected to ground with revolute joint

5. Click the Machinery tab on the Adams/View ribbon.
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6. From the Motor container, click theicon for Create M otor icon.

File Edt View Settings Tools | HeMOXFEgS L*m.ﬂﬁﬁrﬁ‘ o] :E‘-#:"i £ Incre »
Bodies | Connectors | Motions | Forces | Elements | Design Exploration | Plugins [Wachinery ]| Simulation | Resuts |

R B|e® & & €| @ -
& ® @ = : —~

{ { | |
| Gear | Beh ] Chain | Bearing I Cable | Mator

7. Themotor creation wizard will launch. On thefirst page (M ethod) select Curve Based from the
Method option menu and click Next.

(@ Creste Motor =)

Step 10l &

‘ Method L] Maotor Type ] Motor Connections ’

Method -]

\ Mator torgue is defined by a user-provided torgue versus spaed cunve.

|




Machinery Motor Tutorial | 87
Curve Based

8. On the next page click Next to proceed (the curve-based method is not type-specific).

[ Creste Motor I oo |
Step 2 of &
" Method Motor Type L hotor Connections ’

Torgue Caleulation is based on Curve Based Method.

9. Onthe next page (M otor Connection) enter values for as given below (circled in Red) and click

Next.
(B Create Motor l =)
Step 3 of B
‘ Motor Type I Motor Connections I L ] Motor Geomatry ’
Motor Hame [motﬂr_1
Maotor I Mew j Direction CCw x
! Location -35,0.0.0.0.0 Rotor Attach Part || Crank | Fixed =
Auis Of Rotation || Global Z ~||  Stator Attach Part | ground | Fixced = I
' [0.0.0.0.0.0 Force Display |MNone | I Fiip Geometry
|
ﬂ ﬂ < Back | | Neod > l Close




88| Getting Started Using Adams/Machinery
Curve Based

a. Enter the values for the following fields and accept the defaults for others as shown below
+ Axis of Rotation as*“Global Z”.
- Enter the values “-35.0,0.0,0.0" in mm for location.
 Rotor attach part as“Crank” from right-mouse-button option Guesses.
« Stator attach part as“ground” from right-mouse-button option Guesses.

10. Inthe Motor Geometry, enter the values (circled in red) as shown below and accept the default
values for others and click Next.

’n Create Motor - l : g-‘
Stepd of 6
‘ Matar Connactions L Motor Geometry ] nputs "

W Detaled Gaomeatry

Rotor Length || (1.0E-002m) Stator Length | (1.0E-002m)
| Rotor Diameter | [ (1 5-003m) Stator Width | (1.0E-002m)

Rotor ISulnr |
Define Mass By |Llser Input :J

Hass]i‘l kg )

bt | (1E-005(kg-m**2) [~ OfDiagonal Terms |
lyy| (1E-005(kg-m*"2)

lzz| (1E-D03(kg-m™"2)} |

ﬂﬂ < Back || Hext > I Close |
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11. Inthelnputspage select Create Data Points options and accept the default values. Click Next.

[ Create Motor (==

| Step 5 ol 6

‘ Motor Geometry L L] Motor Output ’

| Enter Spline File j
Select Spline

14 %Ll

Create Data Points

Spline File Name

Hate: In csv file, the independent axis | Angular Velocity) should be in RPM units and
the ordinate axis (Torque) units must be as per the model units.

Create Data Poinis ﬂ

X [y Type [y 2Dy +]
1 |0 [120 Viewas | Tabular Data 'I
2 |100 [ ; :
3 |200 50 [ Linear extrapolation
4 |300 30
5 |400 20
6 |500 10 '
7_|600 5 Append row 1o X and Y data
8_|700 0 Prepend row to X and Y data|
Insert Row After ”
| Remove Row I |
al | ]

.E!_HJ < Back !I Nt > I Closa |||

W=
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12. Accept the default valuesin the next page (M otor Output) and click Finish.

[ ——— T I
|| Step 6 ol 6
i 4 Motor Geometry ° Inputs ° Dutpu »

Multiply |S¢ale Factor = |
Scale Factor |1 0

&) e
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Simulation

Simulate your model for 25 seconds at 2500 steps by clicking the I nter active Simulation icon from the
Simulate container on the Simulation tab, entering the values shown below and clicking the Sart
Simulation button.

Eile Edit Wiew Settings Tools + Hﬂﬂ x @@@ . E_h g@t. = iﬂq‘_*n I @ :& ¢ € Incre »
Bodies | Connectors | Motions | Forces | Elements | Design Exploration | Plugins | Machinery Results |
u Samulation Control £
L
jL__Sewe S |End Time J 25 |
| Motor_Start = Motor_Etart |S1epi = || 2500
Brawse |Grnups | Filters | Sim. Type: Default
If | 1= Bodies ™ Start at equilibium .
| &3 Cennectors [T Reset before running
+-5 Motions
+-i+ Forces | Mo Debug
+ Elements i S
| 552 Measures 2 5 — M| P| iﬂ‘p| }"_| l'_ %'H|
| 87 Design Variables ; :
+ Motors g I'm
+-i1 Simulations Ard
| #- Results I Update graphics display |
A Ot * Interactve © Scnpted
£ - +=
B & |
|[Search Simulation Settings
* B-EuP0:0®
| = = = —
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Adams/PostProcessor Results
1. Switch to PostProcessor by clicking plotting icon from the Simulation Control.

File Edit View Settings Tools uﬁﬂ K ﬁj@@ [1_ ﬁ. 1-1 t (o] £g & &, incre » |

Bodies iCunnectnrs |h'tntinns- |Fnrcas | Elements ]Des:gn Exploration |F‘Iuglns. |Macl‘unaq.r Simulation ]Resul-l& |

| &

n Ymulation Control L=

-* Wa>|  Glv
Setup Simulate | i — j |25
| Motor_Start vJ Motor_Start [51?;?5 j !QEUIJ
Browse Sim, Type | Default -]
| &5 Bodies ™ Start at equilibrium
| 8 Connactory I~ Reset before running
+-54 Motions
| &&= Forces [Hl:l Debug _]
- Elemants
+ Measures I-.-— %ﬁ|
| &5 Design Varnables
| B Motars "\';’A" I.nj
| B2 Simulations Bastanl ——
| -1 Results ™ Update graphics display
e " Interactwe ©  Scrpted
B & El =
c iy :
| Search Simulation Settings
A R.Huy
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2. Inthe Post Processor, Select the Motor_rpm as data for independent axis as shown below.

Data | Math |

Simulation Filter Request Componant I~ Swf
displacess | - motor_i (Resset Containar ) Add Curves I
valoSity Hotoo_tooque
accsleraci Fowsr | #Add Curves To c"'ﬂmﬂ
force Aotor_Angle Clear Plot
Angular_Accelszazisn i

Independent Axs:
. K
Source | Reguests ol
Fiter |[* o 1 s)lal | »]

. Ll

D) independent s Blm&

Simulation Filter Request
displacesant - Eorer 1 [Ressas Containes |
velocity Ilntu:r_tuzqut
acceleraticn Powes
force Rotor_ingle
usez defined Angular_Accelszation

‘ 2
x| ___Aooty | __ Cuncel |
— —— = = “— =

3. Select theitems highlighted in blue below and then by clicking Add Curves button to plot the
motor rpm vs torque.
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[ Ete Eot Moww Pt Tos lp 000000 i - —
[P B @@ KPP XAdYZEEO LT . mt 40
LMol ze_Start Wotor_Start

%" page_1 100 =

[ ==mmastar_1 mtor_seq ihstor_toegus thstar_rpm |

on

et e T 1500 3000 40 00.0 150.0
- 1| s Last Run N Ueats 20130830 100430
Data | Math |
Semudation
Lngular_Lecslaration
L 2
Stwrce |Requests =
Filtar i‘ al E_IJ a]
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Analytical

The Adams/Machinery Motor module provides for the modeling of motor systems within the
Adamg/View environment. It supports multiple modeling methodol ogy options including an analytical
modeling method which supports multiple motor types: DC, AC Synchronous, DC Brushless and
Stepper. This example shows how to create a motor of type DC of method analytical from the minimal
set of input parameters.

This chapter includes the following sections:

e What You Will Create

¢ Analytical Method Motor Model
e Simulation

e Adams/PostProcessor Results

What You Will Create

You will model amotor consisting of two parts (Stator and Rotor) with simple geometry. The stator and
rotor will be attached to the ground and crank (Input) respectively. The crank is connected with arevolute
joint and aspherical joint to the ground and connecting rod respectively. The connecting rod is connected
to the rocker viaauniversal joint. The rocker is connected to ground viaarevolute joint. The crank will
be driven by the motor whose torque is defined by an analytical, equation-based cal culation.

Figure 2 Motor Model
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Analytical Method Motor Model
1. Start Adams2013.2 — AView — Adams - View.
2. From the welcome screen click Existing M odel.

File Edit View Settings Tools + Hr"ﬂ 5}( @@@ LL ﬁ. |_|1 @*”h —

Bodies |Cnnnm:tm ] Motions | Forcas ] Elements ] Design Explorabion | Plugins | Machinery |J_

P>»000 &u B RLE DO
zadayd By Nnga PPN S

Sobds Flexible Bodies | Construction Booleans Features

4+  MNew Model

£ Exising Mode!

E Exit

MSE. Software

' Dl_.*'\.u'r

'hc-".

3. Open the model Motor_Start.cmd from the installation directory. For example, Windows 64
examples files placed in the below location:
C:\M SC.Softwar e\Adams_x64\2013.2\amachiner y\exampleé\motor\M otor _Start.cmd.

Tip: Copy the example files folder and place it outside the working directory. Doing this, you
can avoid having the working directory inside the Adams install folders.
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Open an Existing Model

File Name |s\Motor_Start cmd E=]

I Use File Directory as Working Directory

Working Directory |C:\

[~ Echo Commands
[~ Update Screen
v Display Model Upon Completion

On Error:
' Continue Command & Ignore Command ¢ Abort File

Cancel |
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4. Theimported model will ook like the one shown below.

_Ellﬁ Edit View Settings Tools +- h_j""";f"l K @@@ E_h ﬁ. Ty :?_-EE -r*:. o) :&- C“_é s
Badies |Cnnnectm; | Motions | Forces | Elements | Design Exploration | Plugins | Machinery | Simulation | Results | I
P00 %7 - NP LP DTS
aduagd el NgalRPPNSB

Sohds Flexible Bodies = Construction Booleans Features

Motor_Start :J ofor_Start

Browse |Grnups |F:I:als |

+ Bodies
. Conneclors
+-5 Motions
* Forces
+-5 Elemants
+ Measures
+-51 Design Variables
* Simulations
+-1 Results
+ Al Other
| Search
; ll'hml-_."h.l'r3|'®|
Y A

a lIthas
« Crank geometry connected with revolute and spherical joint with ground and connecting rod
» Connecting rod is connected to rocker with universal joint
» Rocker is connected to ground with revolute joint

5. Click the Machinery tab on the Adams/View ribbon.
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6. From the Motor container, click theicon for Create M otor icon.

File Edit Miew Settings Tools Euﬁﬂ @@@""‘le. E:LE‘@ ® ‘E’Q 6\.“‘"_”_

mlmlmim]mlmw]mmlm]_

7. The motor creation wizard will launch. On the first page (M ethod) select Analytical from the
M ethod option menu and click Next.

'ﬂc-memw

Step 106

‘ Method L ] Motor Type ] Mator Connections

Motor torgue is defined by equation sets speciic to the type of motor
I selecied on the next page

B
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8. The motor creation wizard will launch. On the next page (Type) select DC from the Type option
menu and click Next.

rn Create Motor i ﬂ‘
Step 2 ol &
‘ Method L Motor Type L Motor Connections ’
Motor Type I oC _"J
L
. % . The DC motor is a mechanically commutated motor. Powered by a DC elecine
(=] source, curent in the rotor is switched by the commutator Both series and shunt
i | type DC motors can be represented with this optien.
|
&

< Back || HNaxt > l Close




9. Onthe next page (Motor Connection) enter values for as given below (circled in Red) and click

Next.

Machinery Motor Tutorial

Analytical

(D Creste Motor l e |
Step 3ol 6
‘ Mator Type Illolul Connections I L] fotar Geometry ’
Motor Hame Im-mor_’l
Matior I New j Direction CCW -
' Location  [[-35.0.0.0.0.0 Rotor Attach Part | Crank | Fisced =
Auis Of Rotation (| Global Z ~||  Stator Attach Part [ ground | Fixed = I
I 00,0000 Force Display INune *| [T FhpGeometry
||
ﬂ ﬂ < Back | | Neat > | Close

a. Enter the values for the following fields and accept the defaults for others as shown below
» Axisof Rotation as“Global Z".

Enter the values “-35.0,0.0,0.0” in mm for location.
» Rotor attach part as“Crank” from right-mouse-button option Guesses.
- Stator attach part as“ground” from right-mouse-button option Guesses.

101
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10. Inthe Motor Geometry, enter the values (circled in red) as shown below and accept the default
values for others and click Next.
([0 Creste Motor - l T |
Stepd of 6
4 Matar Connactions o Motar Geometry ° Inputs [ 3
W Detailed Gaometry
Rotor Length [[1 0E-002m) Stator Length | (1.0E-002m)
| Fotor Diameter [ {1.5E-003m) Stator Width | (1.0E-002m] J
Retor I Stator I
Define Mass By Jl..lse-r Inpat j

Hassi {1kg} !

bex| (1E-005(kg-m**2)) I OfDiagonal Terms |
lyy| (1E-005(kg-m*2) .
lzz| (1E-005(kg-m*2)) f

<Back | [ Mext> | close |
- L=

==
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11. Inthelnputs page modify the source voltage to 110, the number of conductorsto 200 and accept
the default values for others. Click Next.

n Create Motor o - . [ i
Step5of b
‘ Motor Geometry ® Inputs L) Motor Output ’
No. of Conductors 200 Asmature Resistance (Ohms) | 0.35 =
Flux Per Pole (Wh) |ﬂ 025 Mo. of Poles |d
Source Voltage (V) 110 | Shunt -
| | No.of Paths E
&

12. Accept the default values in the next page (M otor Output) and click Finish.

e I =

Step 6 of 6

‘ Motar Geometry L Inputs L Motor Cutput "

Multiply Scale Factor -

Scale Factor 1.0

< Back | | Finish | Closa
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Simulation

Simulate your model for 1 second at 1000 steps by clicking the I nter active Simulation icon from the
Simulate container on the Simulation tab, entering the values shown below and clicking the Start

Simulation button.

B £t o S T [ O K S B b MW EVEEIE © § 0.6 e80T @
Bodes | Comector | Metioms | Forean | Elenntn | Design Explorston | Plugien | Machaery ;:-.mm |

Stup i
T i
swie | Qomups | Fles |
Bt
Contadtori
oty
Ferun
Eberrapras
'_-u'-'il-.rrl S Type Dlefach
T Vanatien
Lok iy e | Trad o wqukbrum
Samalabani -
Baeas Hanat tedoa rurmes)
AR (o Ple (Derbnary ol
) P =) |
Yt |:£
W Lipiate graphecd diipley
® il Bt Senpled
B2 HE K
.
S
s
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Adams/PostProcessor Results
1. Switch to PostProcessor by clicking plotting icon from the Simulation Control.

o €8 Yon S oot |3 i O K A EHE 2 L RBEKEE 0 £ 0 S B0 @

Botes | Comeciirs | Matons | Fomes | Elevants | Deisge Explorsten | Ploges | Machesry  Somuses | Reslls |

St Seendale
| WAsiar S2an - |
Bevwi | Grmga | Filew |

15524

[ e ]

Bltacnnn
Exed Tom

Farcwa . o

Elemavitn SEegn

LELFTEI Sen Type e

Dhasge W analies

Rhalorn & Taad o sgubbrum

Lartuad Sl | Revrt Betw mummeng

[P N E

Al by Fe Doy Sl
re] B =
= 3 1l i i} —
- bt
@ Updabe graphecs dopiay
¥ i Senpied
(=i = F=

s a_R4 2
Sarad iy STt
St B
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2. Inthe Post Processor, Select the Motor_rpm as data for independent axis as shown below.
Sirnulation Filter Reguest Component I Sud
digplacess |- macar 1 iReassr Containar lm Add Curves |
valocity Hotor_torque
sccelazand Boraz_rag DO Pauas EA‘H Curves To c““"“:l
force Rotor_kngle Claar Plot |
Angular_Accelsration
Independent Axis:
1 3
Source | Requests -
Fiter |- L1 0 | | »]
Fage 1 of 1
-
Simulation Filter Request Component
m displacemsnt = mator 1 [Remswat Containar |
valociny Moter tooque
acceleration motor_req DE Fover
| force Rotor_Angle
aser defined Angular_Acceleration
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3. Select theitems highlighted in blue below and then by clicking Add Curves button to plot the

motor rpm vs torque.

[y L S —-_— el
| Fle Bt Wiw E!u Tecks Help -
BE& Kr XAdX:EEo AN ™ kL
& LESO0E Motor_Start
] ! ——rriodor_1 miote_req Loor_targue lokor_egm |
& SE-005 1
il A SE-005 4

25E+005 4

SR mm

2013-04-30 10 40°3)

£0000.0
[T
. A00000 - —
}""F"‘ a0 1000 200 3000 4000 %00 00.0 0.0
- | Ampiysis. Lasi_Rus o Unas
Haader | Fooler | Mone
! | Data |m |
Sarraalatann
fenee Eerar_kagle
Angular_Aicelmssiisn
L 2
Fiier [ al

107
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External

The Adams/Machinery Motor module provides for the modeling of motor systems within the
Adams/View environment. It supports multiple modeling methodology optionsincluding an external
modeling method. This example shows how to create a motor using the external method from the
minimal set of input parameters.

This chapter includes the following sections:

* What You Will Create

» External Method Motor Model
* Simulation

» Adams/PostProcessor Results

What You Will Create

You will model amotor consisting of two parts (Stator and Rotor) with simple geometry. The stator and
rotor will be attached to the ground and crank (I nput) respectively. The crank is connected with arevolute
joint and aspherical joint to the ground and connecting rod respectively. The connecting rod is connected
to the rocker viaauniversal joint. The rocker is connected to ground via arevolute joint. The crank will
be driven by a prescribed torque provided via ESL (External System Library, which isabinary
representation of model generated by MATLAB®) and the simulation will be carried out entirely inside
Adams. The torque created in the motor will be based on this external model.

Figure 3 Motor Model
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External Method Motor Model
1. Start Adams 2013.2 — AView — Adams- View.
2. From the welcome screen click Existing M odel.

File Edit View Settings Tools Fay Hr‘g,{"l e ﬁj@@ LL ﬁ. L." @'.’H- =

Bodies |Ennne1:tm ] Maotions | Forcas ] Elements ] Design Exploration | Plugns | Machinery |J_

Hw000%37=sdw@ﬁ@3ﬁ@
Zadag Ry NgaPPNSd

Sobds Flexible Bodies | Construction Booleans Featuras

4+  New Model

£ Existing Model

E Exit

MSE. Software

{2 BoET P850

3. Open the model Motor_Start.cmd from the installation directory. For example, Windows 64
examples files placed in the below location:
C:\M SC.Softwar e\ Adams_x64\2013.2\amachiner y\example\motor\M otor_Start.cmd.

Tip: Copy the example files folder and place it outside the working directory. Doing this, you
can avoid having the working directory inside the Adams install folders.

109
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Open an Existing Model

File Name |s\Motor_Start.cmd E=]

[ Use File Directory as Working Directory

Working Directory | C:\

[~ Echo Commands
[~ Update Screen
¥ Display Model Upon Completion

On Error:
| Continue Command Ignore Command ¢ Abort File

Cancel |
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4. Theimported model will look like the one shown below.

_EI|€ Edit View Settings Tools + h_j"""'; ) K ﬁJ@ @ E_h ﬁ . o :sj'_—_'f: E -rq,:. o :E: C“_é R i)
Bodies |Cnnnectnls | Motions | Forces | Elements | Design Exploration | Plugins | Machinery | Simulation | Results | I
P2900 &®§%¢ | - ML P DO®
zauagd Bk NgalPlRrN S&d

Sohds Flaxible Bodies = Construction Booleans Feaatures

Motor_Start LJ ofor_Start

Browss |Grnups |F:I:als |

+ Bodias
. Connectors
+ i Motions
* Forces
+- 5 Elemants
* Measures
4+ Design Variables
* Simulations
+-11 Resuls
+ Al Other
| Search
} l"FEL."hI'FEI'(E;II

a Ithas
» Crank geometry connected with revolute and spherical joint with ground and connecting rod
» Connecting rod is connected to rocker with universal joint
» Rocker is connected to ground with revolute joint

5. Click the Machinery tab on the Adams/View ribbon.
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6. From the Motor container, click theicon for Create M otor icon.

% Ple €l @ ©
Sl Sl e e

Eile Edt View Setings Tools || [ ol ™ ) X[ (P H D L... ﬂl I <

m|m|m]m|m|mmm|nm |Sim.lluinnlﬂﬂll'h|

-]

=

it

@ :E-ﬂ!k&\tm:rab

| o —

7. The motor creation wizard will launch. On the first page (M ethod) select Exter nal from the

M ethod option menu and click Next.

'ﬂ Create Motor

Step 1 of B

< _
ot

import mode of co-gimulation mode

|

Meator Conneclions

Thia motor is modeled extemnally in any software supported by Adams/Controls.
It iz incorporated into the Adams analysis via either extemal system library (ESL)
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8. On the next page (M otor Type) click Next to proceed.

rﬂ Create Motor

Step 2 of B

vas e « w

Torque Calculation is based on External Mathod.

llﬂﬂ <Back | [ next> |

9. On the next page (Connection) enter values for as given below (circled in Red) and click Next.

rﬂ Create Motor l S

Step I of 6

‘ Mator Type L] I Motor Connections I L] Motor Geomatry ’

Motor Nama [m-nmr_1

Matior I Naw j Direction CCw bl
' Location  [[-35,0.0.0.0.0 Rotor Attach Part || Crank | Fixed =
Aoas Of Rotation iGIubal Z :_J Stator Attach Part Ign:-und Ileed j

[0.0.0.0.00 Force Display | MNone *| I Fiip Geometry

ﬂﬂ < Back || Mext > ' Close

a. Enter the values for the following fields and accept the defaults for others as shown below
» Axisof Rotation as“Global Z".
 Enter the values “-35.0,0.0,0.0” in mm for location.
» Rotor attach part as“Crank” from right-mouse-button option Guesses.
- Stator attach part as“ground” from right-mouse-button option Guesses.
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10. Inthe Motor Geometry, enter the values (circled in red) as shown below and accept the default
values for others and click Next.
([0 Creste Motor - l T |
Stepd of 6
4 Matar Connactions o Motar Geometry ° Inputs [ 3
W Detailed Gaometry
Rotor Length [[1 0E-002m) Stator Length | (1.0E-002m)
| Rotor Diameter | [ (1 5-003m) Stator Width | (1.0E-002m) J'
Retor I Stator I
Define Mass By Jl..lse-r Inpat j
r |

Hassi {1kg} !

bex| (1E-005(kg-m**2)) I OfDiagonal Terms |
lyy| (1E-005(kg-m*2) .
lzz| (1E-005(kg-m*2)) f

<Back | [ Mext> | close |
- L=

==
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11. IntheInputs page select External System Library Import option and select the
Motor_External_Demo.dll created by MATLAB® viathe right-mouse-button option from GUI
as shown below. Click Next.

Important: Please select the .dll based on your platform. The .dll is different for all three platforms.

D creste Motar ﬂ
Step 5 of 6
‘ Motar Geametry L L Metor Output '
External Methed * Extenal System Library Import | Co-Simulation
Plant Input/Output [ Standard - |
Genaeral State Equation Name [mmnr_1_gsa
Extemal System Library Foﬁware'-.b.da ms_xfd_Beta\2013_ZamachinenfexamplesimotoriMotor_External_Demo. dil
i [T Generate External Model Specifications MATLAB -

< Back || Maxt > I Cloze

|2l u
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Simulation

Simulate your model for 1 second at 1000 steps by clicking the I nter active Simulation icon from the
Simulate container on the Simulation tab, entering the values shown below and clicking the Sart
Simulation button.

File Edit View 5{“.11-!'!9‘_5 -1.'DIZI|"3 ”.|. h_jr\} .fq‘ ::{ ﬁ‘]@ @ ] E-lh ﬁ. s :i‘f‘l E Ei:“, @ :E;‘ & & Incre »

Badies i Connectars | Motions | Forces | Elaments ] Design Exploration | Plugins | Machinary Results |
B simulation Control ﬁ

i =] Glv
sEtup Simulata | End Time j 1
ey e <] otor_Start [ Steps =|[ 1000

Browse |Gr|:|up5 |F:Italﬁ | Sim. Type :-D-E'IFHUiII . j

|!'J |Start at equilibriym| ]

+-7 Bodies
T MLTmicion ™ Reset before running
+-1 Moations
+- Forces | Me Debug j
+- 0 Elemams I
+=i Measures M P| éﬁlf]‘ I_l_‘ I’P_*: %H
-5 Design Varniables I : = —
* Motars f‘-r'\l I:+
+-10 Simulations it c il
* Results W Update graphics display
- All Ot

o = Interacte  Scnpted

B2 H KRk
| Search Simulation Settings

a. Before running the simulation, do the following stepsin the order mentioned below:
» Check the Start at equilibrium

» Click the Find Static Equilibrium

= Now run the simulation by clicking Start Simulation Button
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Adams/PostProcessor Results
1. Switch to PostProcessor by clicking plotting icon from the Simulation Control.

Eile Edit View Setlings Tools HiMAOA X e E_.} s ' .ﬁ" w (i = @Y iy T—

il Bodies I Connectars | Mations | Forces ] Elaments ] Design Exploration | Plugins | Machinery = Simulation IRes.uIls |

| @ u Simulation Control ﬁ

Sat Simulat :
| atup mulate |Em:|'|'|rma jl’

[
|
W[ Motor_Stan j Motor_Start [I51e~ps
[
[

Browss | Groups | Filters | Sim. Type | Default
e él::ﬁl;zs W Stant at eguilibrium
|| #-5 Connactors I~ Reset be‘fmemnnmg
+ Motions S .
f Forces E [N:' DEhug J
+- =1 Elemants B
| G- Measures 5 M| ﬁ| {ﬂr}| }u—-~| }1_— %ﬁ|
+-171 Design Vanables =
| -5 Motors T 5 I'kI;
| i+ Simulations e ™,
+-51 Results ¥ Update graphics display
+- 1 All Other TiTh 2 -
* |nteractme O Scnpted
2 g e
;Semch Simulation Sattings
A Select ®i
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2. Inthe Post Processor, Select the items highlighted in blue and then by clicking Add Curves
button to plot the torque transmitted.

Fids Eda Yww Plet Tock

Help

UwMietee_Stan
k] 1

fiiad

Flame Fiter

3000

e Je8 &0 Wb XAk Z@EO L

Header | Footer | Mooe |

Surf mods sutomataly clest and epdates plot bs dems are seleciod

[ =—=motor_1 motos_reg Mator_torgus |
2000 4
1000 4
IR ———_
E =000 4
i 2000
=
300
-4y
-500 0
l.i /000 - . v - " v v - 1
am [:4] oz 0y 04 a8 ar (1 ] a§ 10
[ Aasivaias Lagd_Pun 2013-08-30 191437
Data | Math |
Saradation Filter Request Component ™ Sud
displicess | = mitor 1 [Baasat Coatalnar | |Mstos spm Add Cunms
raloeiny 1
acsmlnzatl [w—— Addd Corves To Coment ™
ferce Eosor_kngie Claar Plat
wrag dafie Asgulat_Aeocelwratios
ndepenadent Auas
= 0 & Tiew © Data
Source | Requests '[
Faw | al | xlad | &
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