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m Installation and Setup

The ©Mat hFEMM package is automatically installed with FEMM 4.2. |f you have
accepted the default install for FEMM (to c:\Program Files\femm2) no further ini-
tialization is required. If you have installed FEMMto a different directory, you
will need to perform an additional initialization step so that MathFEMM can find
t he FEMM execut abl e:

1) Start up Mat hemati ca.

2) Load the Mat hFEMM package fromthe installation directory with the comand:
<<c:\ progra~1\femi2\ mat hf emm mat hf emm m

3) Run the SetPat hToFEMM comand to specify the path to the FEMM execut abl e:

Set Pat hToFEMM "c:\\ progra~1\\fem#2\\ bi n\\ f erm exe"]

where you'd replace the above path withe the one to femmexe in your installa-
tion.Be sure to use doubl e backsl ashes in the path specification

USE: To start an Mat hFEMM session,first | oad up the Mat hFEMM package using the com
mand:

<<c:\ progra~1\femi2\ mat hf emm mat hf emm m

You may need to change the path to mathfenmm in the above call if you chose to

install in a directory other than the default one. Then, use the OpenFEMM ] to auto-
matically FEMM process and connect to it. Subsequent Mat hFEMM conmands are sent to
that instance of FEMM When you are finished sending commands to FEMM you can cl ose
down FEMM with the C oseFEMV] function. There are a number of exanpl e notebooks of
various Mat hFEMM anal yses in the exanples subdirectory. To run themsinply open up
t he notebooks and sel ect Kernel | Eval uati on| Eval uate Not ebook off of the Mat hemat -
ica main menu. The included notebook Usage.nb describes all MthFEMM conmands in
detail.

m Common Commands

OpenFEMV[] starts an external instance of FEMM and establishes an associ ated Mat hLi nk connecti on.

Cl oseFEMV[] shuts down the external
i nstance of FEMM and cl oses the associ at ed Mat hLi nk connecti on.
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NewDocunent [doct ype] creates a new preprocessor document and opens up a new preprocessor w ndow
in FEMM Specify doctype to be O for a magnetics problem 1 for an electrostatics problem 2
for a heat flow problem or 3 for a current flow problem Alternate formis Create[doctype]

OpenDocunent ["fil ename" ] opens a docunent specified by "fil enane".

ShowPoi nt Props[] displays the Point Properties dialog

Hi dePoi nt Props[] hides the Point Properties dialog fromview

ShowConsol e[] di spl ays the FEMM Lua consol e

Hi deConsol e[] hi des the FEMM Lua consol e from vi ew

MessageBox ["string"] displays a pop-up nessagebox with the nessage "string"

Pronpt ["string"] displays a pop-up dialog with the message "string" displayed on it
with an edit box. The return value of the funciton is the contents of the edit box.

M.Put ["string"] sends "string" to FEMMs Lua interpreter via MathLink

M.Get [] receives data from FEMM vi a MathLi nk. The data
is always in the formof a list, but the nunber of elements in the |list
is variable. The itenms in the list could be either nunbers or strings

AWG[awg] returns the wire dianmeter in mmfor the specified AWG gauge

Mat hFEMM | EC

| EC[Mat hFEMM Private'iec_] :=7.95916 Mat hFEMM Pri vat e* exp (-0. 115197 Mat hFEMM Pri vat e’ i ec)

m Electrostatics Input Commands

m Define, Modify, or Delete Properties

El AddBoundPr op[" boundpr opnanme", Vs, gs, c0, c1,
BdryFornat ] adds a new boundary property wi th nanme "boundpropnang"
For a "Fi xed Tenperature" type boundary condition, set the Vs
paraneter to the desired voltage and all other paraneters to zero.
To obtain a "M xed" type boundary condition, set C1 and Q0 as
required and BdryFormat to 1. Set all other paraneters to zero.
To obtain a prescribes surface charge density, set gs to the
desired charge density in C/n2 and set BdryFormat to 2.
For a "Periodic" boundary condition, set BdryFornat to 3 and set all other paraneters to zero.
For an "Anti -Perodic" boundary condition, set BdryFormat to 4 set all other paraneters to zero.

El AddConduct or Prop[" conduct or nane", Vc, qc, conduct ortype] adds a
new conduct or property with nane "conductorname" with either a prescribed
vol tage or a prescribed total charge. Set the unused property to zero. The
conductortype paraneter is 0 for prescribed charge and 1 for prescribed voltage.

El Addivat eri al ["mat eri al nane", ex, ey, qv] adds a new
material with called "material name" with the material properties:
ex Relative permttivity in the x- or r-direction.
ey Relative permttivity inthe y- or z-direction.
gv Vol une charge density in units of C/m3
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El AddPoi nt Prop[" poi nt propnang", Vp, qp] adds a new poi nt property of nane "pointpropnanme" wth
either a specified potential Vp a point charge density gp in units of C/m

El Modi f yBoundPr op[" Bdr yNane", pr opnum val ue] all ows for nodification of a boundary
property. The BC to be nodified is specified by "BdryNane". The next paraneter is
the nunmber of the property to be set. The l|ast nunber is the value to be applied to
the specified property. The various properties that can be nodified are |isted bel ow

0 - "BdryNane" - Nane of boundary property

1 - Vs - Fixed Vol tage

2 - gs - Prescribed charge density

3 - c0 - M xed BC par anet er

4 - cl - Mxed BC paraneter

5 - BdryFornmat - Type of boundary condition (0O = Prescribed

V; 1 = Mxed; 2 = Surface charge density; 3 = Periodic; 4 = Antiperiodic)

El Modi f yConduct or Prop[" Conduct or Nang", propnum val ue] allows for nodification of a conductor
property. The conductor property to be nodified is specified by "ConductorNane". The next
paraneter is the nunber of the property to be set. The | ast nunber is the value to be applied
to the specified property. The various properties that can be nodified are |isted bel ow

— "Conduct or Name" - Nanme of the conductor property

- Vc - Conductor voltage

- gc - Total conductor charge

- ConductorType - 0 = Prescribed charge, 1 = Prescribed voltage

w N P O

El Modi f yMat eri al [" Bl ockName", propnum val ue] allows for nodification of a naterial's properties
wi t hout redefining the entire material (e.g. so that current can be nodified fromrun
to run). The naterial to be nodified is specified by "Bl ockNane". The next paraneter
is the nunber of the property to be set. The last nunber is the value to be applied to
the specified property. The various properties that can be nodified are |isted bel ow
0 - "BlockNane" - Nane of the material 1 - ex - x (or r) direction relative
permittivity 2 - ey -y (or z) directionrelative permittivity 3 - gqgs - Vol une charge

El Modi f yPoi nt Prop[" Poi nt Nang", propnum val ue] allows for nodification of a point property
The point property to be nodified is specified by "Point Name". The next paraneter is
the nunmber of the property to be set. The l|ast nunber is the value to be applied to
the specified property. The various properties that can be nodified are |isted bel ow

0 - PointNane - Name of the point property
1 - Vp - Prescribed nodal voltage
2 - gp - Point charge density in C/m

El Del et eBoundPr op[" boundpr opnane" ] del etes the boundary property named "boundpropnane”.
El Del et eConduct or [" conduct or nane" ] del etes the conductor property named "conduct or nane".
El Del eteMateri al ["material nane"] deletes the material property named "material nang".

El Del et ePoi nt Prop[" poi nt propnane" ] del etes the point property naned "poi nt propnang".

m Object Drawing Commands

El AddArc[x1,y1l, x2,y2, angl e, mnaxseg] adds an arc to the el ectrostatics input
geonetry fromthe point nearst to {x1,yl} to the point nearest to {x2,y2}. The
arc spans a nunber of degrees specified by angle. Since FEMM approxi mates arcs
by many |ine segnents, the paraneter maxseg specifies the nmaxi num nunber of
degrees that is allowed to be spanned by any one segnent. Equivalent forns are

El AddArc[{x1,yl}, {x2,y2}, angl e, maxseg]
El AddArc[{{x1,y1l}, {x2,y2}}, angl e, maxseq]

El AddBI ockLabel [x,y] adds a bl ock | abel at the point {x,y}. An equivalent formis
El AddBI ockLabel [{x,y}]
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El AddNode [x,y] adds a new node at {x,y}. An equivalent formis:
El AddNode [ {x, y}]

El AddSegnent [x1,y1, x2,y2] add a new | i ne segnent from node
closest to {x1,yl} to node closest to {x2,y2}. Equivalent forns are:
El AddSegnent [ {x1,y1l}, {x2,y2}]
El AddSegnent [ {{x1,y1}, {x2,y2}}]

El DrawAr ¢ [x1, y1, x2,y2, angl e, maxseg] adds an arc to the electrostatics i nput geonetry by
drawi ng points at {x1,yl} and {x2,y2} and then connecting themw th an arc segnent.
The arc spans a nunber of degrees specified by angle. Since FEMM approxi nat es
arcs by nany |ine segnents, the paraneter maxseg specifies the maxi mum nunber of
degrees that is allowed to be spanned by any one segnent. Equivalent forns are:

El DrawArc[{x1,y1l}, {x2,y2}, angl e, maxseq]
El DrawArc[{{x1,y1l}, {x2,y2}}, angl e, maxseg]

El DrawLi ne[x1, y1, x2,y2] adds points at {x1,yl} and {x2,y2} and
then adds a segnent connecting these two points. Equivalent forns are:
El DrawLi ne[ {x1,y1}, {x2,y2}]
El DrawLi ne[{{x1, yl}, {x2,y2}}]

El Dr awPol ygon[{{x1,y2},..., {xn,yn}}] adds new node points at
every listed point and then draws a closed figure that connects the points

El DrawPol yLi ne[ {{x1,y2},..., {xn,yn}}] draws a multi-segrment |ine by addi ng each
of the points in the list and then adding segnents that join the |listed points.

El Dr awRect angl e[x1, y1, x2,y2] adds nodes at {x1,yl}, {x1,y2}, {x2,
y2} and {x2,yl} and joins themw th new segnents. Equivalent forns are:
El Dr awRect angl e[ {x1, y1}, {x2,y2}]
El Dr awRect angl e[ { {x1,y1}, {x2,y2}}]

El Creat eRadi us[x,y,z] turns a corner |located at {x,y} into a curve of radius r.
An equivalent formis: ElCreateRadius[{x,y},2]

m Object Selection and Manipulation

El Sel ect ArcSegnent [x,y] selects the arc segnent closest to {x,y}. An equivalent formis:
El Sel ect ArcSegnent [{X, Y} ]

El Sel ect Goup[n] selects the nth group of nodes, segnents, arc segnments and bl ock | abels. This
function will clear all previously selected el enents and | eave the edit nbde in 4 (group)

El Sel ect Label [x,y] selects the block | abel closest to {x,y}. An equivalent formis:
El Sel ect Label [{x,y}]

El Sel ect Node[x,y] sel ects the node closest to {x,y}. An equivalent formis:
El Sel ect Node[{x,y}]

El Sel ect Segnent [x,y] sel ects the segment closest to {x,y}. An equivalent formis:
El Sel ect Segnent [ {x,y}]
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El Set Ar cSegnent Prop[maxsegdeg, "propnanme", hide, groupno,"inconductor"]
sets the properties associated with the sel ected arc segnents
maxsegdeg specifies that the arcs nmust be nmeshed with el enents
that span at nost maxsegdeg degrees per el ement

"propnane" specifies the boundary property to be associated with the selected arcs

hide: 0 = not hidden in post-processor, 1 == hidden in post processor
groupno is an integer specifying the

group nunber of which the selected arcs are to be nenbers
"inconductor" specifies the nane of the conductor property with which
the selected arcs are to be associated. If the arcs is not to be
part of a conductor, this paraneter can be specified as "<None>".

El Set Bl ockProp[" bl ocknane", aut omesh, neshsi ze

groupno] sets the selected block | abels to have the properties
Bl ock property "bl ocknane".

aut omesh: 0 = nmesher defers to nesh size constraint

defined in neshsize, 1 = nmesher automatically chooses the nesh density

neshsi ze: size constraint on the mesh in the bl ock marked by this | abe
groupno: nake sel ected nmenbers of specified group nunber

El Set NodePr op[" pr opnane", gr oupno, "i nconductor"] sets the sel ected
nodes to have the nodal property "propnane" and group nunber groupno.

The "inconductor" string specifies which conductor the node bel ongs to

node doesn’t belong to a naned conductor, this paranmeter can be set to

El Set Segnment Prop[" pr opnane", el enent si ze, aut onesh,

hi de, groupno, "i nconductor"] sets the sel ect segnents to have
Boundary property "propnane"

Local el ement size al ong segnent no greater than el enentsize
autonesh: 0 = mesher defers to the el ement constraint defined by

If the
<None>".

el enentsize, 1 = nesher automatically chooses nmesh size al ong the sel ected segnents

hide: 0 = not hidden in post-processor, 1 == hidden in post processor
A menber of group nunber groupno
A menber of the conductor specified by the string "inconductor". If the

segnment is not part of a conductor, this paranmeter can be specified as
El Del et eSel ected[] del etes all sel ected objects.
El Del et eSel ect edArcSegnents[] del etes all selected arc segnents
El Del et eSel ect edLabel s[] del etes all sel ected bl ock | abels
El Del et eSel ect edNodes[] del etes all sel ected nodes

El Del et eSel ect edSegnents[] del etes all sel ected segnents

<None>".

El G ear Sel ected[] clear all sel ected nodes, blocks, segments and arc segnents

El Def i neCut er Space[Zo, Ro, Ri ] defines an axi symmetric external region to be used in
conjuction with the Kelvin Transformati on nmet hod of nodel i ng unbounded probl ens. The
Zo paraneter is the z-location of the origin of the outer region, the Ro paraneter
is the radius of the outer region, and the Ri paranmeter is the radius of the inner
region (i.e. the region of interest). In the exterior region, the pernmeability
varies as a function of distance fromthe origin of the external region.
paraneters are necessary to define the perneability variation in the external region.

These

El Att achQut er Space[] narks all sel ected bl ock | abel s as nenbers of the external region
used for nodel i ng unbounded axi symmetric problens via the Kelvin Transformation

El Det achQut er Space[] undefines all selected block | abels as nenbers of the external region
used for nodel i ng unbounded axi symmetric problens via the Kelvin Transformation
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= Move, Copy, Scale

El CopyRot at e [bx, by, angl e, copi es, (editaction)]
bx, by base point for rotation
angl e angl e by which the sel ected objects are
incremental ly shifted to nmake each copy. This angle is neasured in degrees.
copi es nunber of copies to be produced fromthe sel ected objects
editacti on 0-nodes, l-segments, 2-block |abels, 3-arcs, 4-group
An equivalent formis:
El CopyRot at e[ {bx, by}, angl e, copi es, (editaction)]

El CopyTr ansl at e[dx, dy, copi es, (editaction)]
{dx, dy} represents the distance by
which the sel ected objects are to be increnentally shifted.
copi es specifies the nunber of copoies to be produced fromthe sel ected objects
editaction 0O-nodes, l-segnents, 2-block |abels, 3-arcs, 4-group
An equivalent formis:
El CopyTransl at e[ {dx, dy}, copi es, (editaction)]

ElMrror[x1,y1l,x2,y2, (editaction)] mirrors the selected objects about a |line passing through the
points (x1,yl) and (x2,y2). Valid editaction entries are 0 for nodes, 1 for lines (
segnments), 2 for block labels, 3 for arc segnents, and 4 for groups. Equivalent forns are:
ElMrror [{x1,yl}, {x2,y2}, (editaction)]
EIMrror [{{x1,yl}, {x2,y2}}, (editaction)]

El MoveRot at e [bx, by, shi ftangl e, (edi taction)]

bx, by — base point for rotation

shiftangl e — angle in degrees by which the selected objects are rotated.

editaction - 0 -nodes, 1 — lines (segnments), 2 —block labels, 3 — arc segnents, 4- group
An equivalent formis:

El MoveRot at e[ {bx, by}, shi ftangl e, (edi taction)]

El MoveTr ansl at e[dx, dy, (edi taction)]
dx, dy — distance by which the selected objects are shifted.
editaction - 0 —nodes, 1 — lines (segnments), 2 —block | abels, 3 — arc segnents, 4- group
An equivalent formis:
El MoveTr ansl at e[ {dx, dy}, (edi taction)]

El Scal e[bx, by, scal ef act or, (editaction)]
bx, by — base point for scaling
scal efactor — a multiplier that deternines how nuch the sel ected objects are scal ed

editaction 0 —nodes, 1 — lines (segnents), 2 —block labels, 3 — arc segnents, 4- group
An equival ent for is: ElScal e[{bx, by}, scal efactor, (editaction)]

= View Manipulation

El Set Gid[density, "type"] changes the grid spacing. The density
paraneter specifies the space between grid points, and the "type" paraneter
is set to "cart" for Cartesian coordinates or "polar" for polar coordinates.
El ShowGid[] displays the grid points
El H deGid[] hides the electrostatics input grid points

El Showiesh[] di spl ays the nesh

El PurgeMesh[] clears the mesh out of both the screen and nenory.
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El ShowNanes[] di spl ays the material names associated with each bl ock | abel

El H deNanes[] stops the nanmes of the
mat eri al s associated with each bl ock | abel from being di spl ayed

El SnapGi dOn[] turns on snap-to-grid
El SnapG i dOff [] turns of f snap-to-grid

El Zoom[x1, y1, x2,y2] Set the display area to be fromthe bottomleft corner specified
by {x1,yl} to the top right corner specified by {x2,y2}. Equivalent forns are:
El Zoom[ {x1,y1}, {x2,y2}]
El Zoom[ { {x1,y1}, {x2,y2}}]

El Zoom n[] zoons out by a factor of 200%
El ZoomNatural [] zoons to a "natural” view wi th sensible extents.
El Zoonut [] zooms out by a factor of 50%

El Get View[] grabs the current electrostatics input view and returns a bitnapped
graphi cs object. This object can subsequently be displayed using the Show[] command

m Problem Commands

El Anal yze[ (flag)] runs the el ectrostatics solver. The flag paranmeter controls whether the sol ver
window is visible or mninmzed. For a visible wi ndow, either specify no value for flag
or specify 0. For a minimzed wi ndow, flag should be set to 1. An equivalent formis:

El Anal yse[ (fl ag) ]

El O ose[] cl oses the preprocessor wi ndow and destroys the current docunent.

El CreateMesh[] runs triangle to create a mesh. Note that this
is not a necessary precursor of performng an analysis, as El Anal yze[]
will make sure the mesh is up to date before running an anal ysis.

El LoadSol ution[] | oads and di spl ays the solution corresponding to the current geonetry.

El ProbDef [uni t s, type, preci si on, dept h, mi nangl e] changes the problemdefinition. The units
paraneter specifies the units used for nmeasuring |l ength in the probl emdonain.
Valid "units" entries are "inches", "mllineters", "centinmeters", "mls", "neters",
and "mcroneters". Set problentype to "planar" for a 2-D planar problem or to "axi" for
an axi symmretric problem The precision paraneter dictates the precision required
by the solver. For exanple, specifying 1.E-8 requires the RVB of the residual to
be | ess than 10* (-8). The depth paraneter, represents the depth of the problemin
the into-the-page direction for 2-D pl anar probl ens. The minangl e paraneter is a
constraint for the mesh generator. It specifies the smallest permissible angle in
triangl es that conpose the finite el ement mesh. A good val ue to choose is 30 degrees,
but snaller values nay be needed for "tough" geonetries that contain snall angles.

El ReadDXF["fil ename"] reads in geonetry information a DXF file specified by "fil ename"
El RefreshVi ew[] Redraws the current view

El SaveAs["fil enane" ] saves the file with name "filenanme". Note if
you use a path you nust use two backsl ashes e.g. "c:\\temp\\nyfemfile.fent

El SaveBi t map["fil enane" ] saves a bitnapped screenshot of
the current viewto the file specified by "fil ename", subject to the
printf-type formatti ng expl ai ned previously for the El SaveAs comrand.
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El SaveMet afil e["fil ename" ] saves an extended netafile screenshot
of the current viewto the file specified by "filenane", subject to the
printf-type formatting expl ai ned previously for the El SaveAs comrand.

El Set Edi t Mode [" edi t nnde" ] sets the current editnode to:
"nodes" - nodes
"segnents" - |line segnents
"arcsegnents" - arc segnments
"bl ocks" - bl ock | abels
"group" - selected group
This command will affect all subsequent uses of the
other editing conmands, if they are used without the editaction paraneter.

El Set Focus ["docunment name" ] switches the el ectrostatics input file upon which
scripting commands are to act. If nmore than one electrostatics input fileis
being edited at a tine, this comand can be used to switch between files so that
the mutiple files can be operated upon programatically . "docunentnane" shoul d
contain the name of the desired docunent as it appears on the windows title bar.

m Heat Flow Input Commands

m Define, Modify, or Delete Properties

Hl AddBoundPr op[" boundpr opnane", BdryFormat, Tset, gs,
Tinf, h, beta] adds a new boundary property w th nane "boundpropnane"
For a "Fi xed Tenperature" type boundary condition, set the Tset
paraneter to the desired tenperature and all other paraneters to zero.
To obtain a "Heat Flux" type boundary condition, set gqs to be the heat
flux density and BdryFormat to 1. Set all other paraneters to zero.
To obtain a convection boundary condition, set h to the desired heat transfer
coefficient and Tinf to the desired external tenperature and set BdryFormat to 2.
For a Radi ati on boundary condition, set beta equal to the desired emm ssivity
and Tinf to the desired external tenperature and set BdryFormat to 3.
For a "Periodic" boundary condition, set BdryFormat to 4 and set all other paraneters to zero.
For an "Anti -Perodic" boundary condition, set BdryFormat to 5 set all other paraneters to zero.

HI AddConduct or Pr op[" conduct or nane", Tc, qc, conduct ort ype] adds a new conduct or
property with name "conductornanme” with either a prescribed tenperature or a
prescribed total heat flux. Set the unused property to zero. The conductortype
paraneter is O for prescribed charge and 1 for prescribed tenperature.

H AddMat eri al ["mat eri al nane", Kx, Ky, qv] adds a new
material with called "material name" with the material properties:
Kx Thermal conductivity in the x- or r-direction.
Ky Thernmal conductivity in the y- or z-direction.
gv Vol une heat generation density in units of J/m3

HI AddPoi nt Prop[" poi nt propnang", Tp, qp] adds a new poi nt property of nane "pointpropnanme" wth
either a specified tenperature Tp or point heat generation gp in units of J/m
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HI Modi f yBoundPr op[" Bdr yNane", propnum val ue] all ows for nodification of a boundary
property. The BC to be nodified is specified by "BdryNane". The next paraneter is
the nunmber of the property to be set. The l|ast nunber is the value to be applied to
the specified property. The various properties that can be nodified are |isted bel ow

0 - "BdryNane" - Nane of boundary property

1 - BdryFormat - Type of boundary condition (0 = Prescribed Tenperature; 1 = Heat Flux; 2 =
Convection; 3 = Radiation; 4 = Periodic; 5 = Antiperiodic) 2 - Tset - Fixed Tenperature
3 - gs - Prescribed heat flux density

4 - Tinf - External tenperature

5 - h - heat transfer coefficient

6 - beta - emmissivity

HI Modi f yConduct or Prop[" Conduct or Nang", propnum val ue] allows for nodification of a conductor
property. The conductor property to be nodified is specified by "ConductorNane". The next
paraneter is the nunber of the property to be set. The | ast nunber is the value to be applied
to the specified property. The various properties that can be nodified are |isted bel ow

— "Conduct or Name" - Nanme of the conductor property

- Tc - Conductor Tenperature

- gc - Total conductor heat fl ux

- ConductorType - 0 = Prescribed heat flow, 1 = Prescribed tenperature

w N - O

Hl Modi fyMat eri al [" Bl ockName", propnum val ue] allows for nodification of a naterial's properties
wi t hout redefining the entire material (e.g. so that current can be nodified fromrun
to run). The naterial to be nodified is specified by "Bl ockNane". The next paraneter
is the nunber of the property to be set. The last nunber is the value to be applied to
the specified property. The various properties that can be nodified are |isted bel ow
0 - "BlockNane" - Nane of the material 1 - Kx - x (or r) direction thermal conductivity
2 - Ky -y (or z) direction thermal conductivity 3 - qv - Volunme heat generation

HI Modi f yPoi nt Prop[" Poi nt Name", propnum val ue] allows for nodification of a point property
The point property to be nodified is specified by "Point Name". The next paraneter is
the nunmber of the property to be set. The l|ast nunber is the value to be applied to
the specified property. The various properties that can be nodified are |isted bel ow

0 - PointNane - Name of the point property
1 - Tp - Prescribed nodal tenperature
2 - gp - Point heat generationin C/m

HI Del et eBoundPr op[" boundpr opnane" ] del etes the boundary property naned "boundpropnane”.
Hl Del et eConduct or [" conduct or nane" ] del etes the conductor property nanmed "conduct or nane".
Hl Del et eMateri al ["material nane"] deletes the material property named "material nang".

Hl Del et ePoi nt Prop[" poi nt propnane" ] del etes the point property naned "poi nt propnang".

m Object Drawing Commands

HI AddArc[x1,y1l, x2,y2, angl e, maxseg] adds an arc to the electrostatics input
geonetry fromthe point nearst to {x1,yl} to the point nearest to {x2,y2}. The
arc spans a nunber of degrees specified by angle. Since FEMM approxi mates arcs
by many |ine segnents, the paraneter maxseg specifies the nmaxi num nunber of
degrees that is allowed to be spanned by any one segnent. Equivalent forns are

HI AddArc[{x1,yl}, {x2,y2}, angl e, maxseg]
H AddArc[{{x1,y1l}, {x2,y2}}, angl e, maxseq]

HI AddBI ockLabel [x,y] adds a bl ock | abel at the point {x,y}. An equivalent formis:
Hl AddBI ockLabel [{x,y}]

Hl AddNode [x,y] adds a new node at {x,y}. An equivalent formis
Hl AddNode[ {x, y}]
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HI AddSegnent [x1, y1, x2,y2] add a new | i ne segnent from node
closest to {x1,yl} to node closest to {x2,y2}. Equivalent forns are:
Hl AddSegnent [ {x1,y1}, {x2,y2}]
Hl AddSegnent [ { {x1, y1}, {x2,y2}}]

HI DrawAr ¢ [x1, y1, x2, y2, angl e, maxseg] adds an arc to the heat flow input geonetry by
drawi ng points at {x1,yl} and {x2,y2} and then connecting themw th an arc segnent.
The arc spans a nunber of degrees specified by angle. Since FEMM approxi nat es
arcs by nany |ine segnents, the paraneter maxseg specifies the maxi mum nunber of
degrees that is allowed to be spanned by any one segnent. Equivalent forns are:

HI DrawArc [ {x1,y1l}, {x2,y2}, angl e, maxseq]
Hl DrawArc[{{x1,y1l}, {x2,y2}}, angl e, maxseg]

HI Dr awLi ne[x1, y1, x2,y2] adds points at {x1,yl} and {x2,y2} and
then adds a segnent connecting these two points. Equivalent forns are:
Hl DrawLi ne[ {x1,y1}, {x2,y2}]
Hl DrawLi ne[{ {x1,y1l}, {x2,y2}}]

HI Dr awPol ygon[{{x1,y2},..., {xn,yn}}] adds new node points at
every listed point and then draws a closed figure that connects the points

Hl DrawPol yLi ne[ {{x1,y2},..., {xn,yn}}] draws a nmulti-segrment |ine by addi ng each
of the points in the list and then adding segnents that join the |listed points.

Hl Dr awRect angl e[x1, y1, x2,y2] adds nodes at {x1,yl}, {x1,y2}, ({x2,
y2} and {x2,yl} and joins themw th new segnents. Equivalent forns are:
HI Dr awRect angl e[ {x1, y1}, {x2,y2}]
HI Dr awRect angl e[ { {x1,y1}, {x2,y2}}]

El Creat eRadi us[x,y,z] turns a corner |located at {x,y} into a curve of radius r.
An equivalent formis: ElCreateRadius[{x,y},z]

m Object Selection and Manipulation

Hl Sel ect ArcSegnent [x,y] selects the arc segment closest to {x,y}. An equivalent formis:
HI Sel ect ArcSegnent [{X, Y} ]

Hl Sel ect G oup[n] selects the nth group of nodes, segnents, arc segments and bl ock | abels. This
function will clear all previously selected el enents and | eave the edit nbde in 4 (group)

HI Sel ect Label [x,y] selects the block | abel closest to {x,y}. An equivalent formis:
HI Sel ect Label [{x,y}]

HI Sel ect Node[x,y] sel ects the node closest to {x,y}. An equivalent formis:
HI Sel ect Node[{x,y}]

HI Sel ect Segnent [x,y] sel ects the segnment closest to {x,y}. An equivalent formis:
HI Sel ect Segnent [ {x,y}]

HI Set Ar cSegnent Prop[maxsegdeg, "propnanme", hide, groupno,"inconductor"]
sets the properties associated with the sel ected arc segnents
maxsegdeg specifies that the arcs must be nmeshed with el enents
that span at nost maxsegdeg degrees per el ement
"propnane" specifies the boundary property to be associated with the selected arcs
hide: 0 = not hidden in post-processor, 1 == hidden in post processor
groupno is an integer specifying the
group nunber of which the selected arcs are to be nenbers.
"inconductor" specifies the nane of the conductor property with which
the selected arcs are to be associated. If the arcs is not to be
part of a conductor, this paraneter can be specified as "<None>".
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HI Set Bl ockProp[" bl ocknang", aut onesh, neshsi ze
groupno] sets the selected block | abels to have the properties

Bl ock property "bl ocknane"

aut omesh: 0 = nesher defers to mesh size constraint
defined in nmeshsize, 1 = mesher automatically chooses the nesh density
neshsi ze: size constraint on the mesh in the bl ock narked by this | abe
groupno: neke sel ected nenbers of specified group nunber

HI Set NodePr op[" pr opnang", groupno, "i nconductor"] sets the sel ected
nodes to have the nodal property "propnane" and group nunber groupno.
The "inconductor" string specifies which conductor the node belongs to. If the
node doesn’t belong to a named conductor, this paranmeter can be set to "<None>".

HI Set Segnent Prop[" pr opnane", el enent si ze, aut onesh
hi de, groupno, "i nconductor"] sets the select segnents to have
Boundary property "propnane"
Local el enent size al ong segnent no greater than el enentsize
automesh: 0 = nmesher defers to the el ement constraint defined by
el ementsi ze, 1 = nmesher autonatically chooses nesh size al ong the sel ected segnents

hide: 0 = not hidden in post-processor, 1 == hidden in post processor
A nenber of group nunber groupno
A menber of the conductor specified by the string "inconductor". If the

segnent is not part of a conductor, this paranmeter can be specified as "<None>".

Hl Del et eSel ected[] deletes all sel ected objects.

Hl Del et eSel ect edArcSegnment s[] del etes all sel ected arc segnents

Hl Del et eSel ect edLabel s[] del etes all sel ected block |abels

Hl Del et eSel ect edNodes[] del etes all sel ected nodes

Hi Del et eSel ect edSegnents[] del etes all sel ected segnments

HI C ear Sel ected[] clear all sel ected nodes, blocks, segnments and arc segnents

HI Def i neQut er Space[Zo, Ro, Ri ] defines an axi symmetric external region to be used in
conjuction with the Kelvin Transfornmati on nethod of nodel i ng unbounded probl ens. The
Zo paraneter is the z-location of the origin of the outer region, the Ro paraneter
is the radius of the outer region, and the Ri paraneter is the radius of the inner
region (i.e. the region of interest). In the exterior region, the perneability
varies as a function of distance fromthe origin of the external region. These
paraneters are necessary to define the permeability variation in the external region.

HI At t achQut er Space[] marks all sel ected bl ock | abel s as nenbers of the external region
used for nodel i ng unbounded axi symretric problenms via the Kelvin Transformation

HI Det achCQut er Space[] undefines all selected block |abels as nmenbers of the external region
used for nodel i ng unbounded axi symretric problenms via the Kelvin Transformation

= Move, Copy, Scale

HI CopyRot at e [bx, by, angl e, copi es, (edi taction)]

bx, by base point for rotation

angl e angl e by which the sel ected objects are

increnentally shifted to make each copy. This angle is neasured in degrees
copi es nunber of copies to be produced fromthe sel ected objects
editaction 0-nodes, l-segnments, 2-block |abels, 3-arcs, 4-group

An equivalent formis

HI CopyRot at e[ {bx, by}, angl e, copi es, (editacti on)



usage.nb 12

HI CopyTr ansl at e[dx, dy, copi es, (edi taction)]
{dx, dy} represents the distance by
whi ch the selected objects are to be increnentally shifted.
copi es specifies the nunber of copoies to be produced fromthe sel ected objects
editaction 0O-nodes, l-segments, 2-block |abels, 3-arcs, 4-group
An equivalent formis:
HI CopyTr ansl at e[ {dx, dy}, copi es, (edi taction)]

H M rror[x1,yl,x2,y2, (editaction)] mrrors the sel ected objects about a |line passing through the
points (x1,yl) and (x2,y2). Valid editaction entries are O for nodes, 1 for lines (
segnments), 2 for block labels, 3 for arc segnents, and 4 for groups. Equivalent fornms are:
H Mrror [{x1,y1l}, {x2,y2}, (editaction)]
H Mrror [{{x1,yl}, {x2,y2}}, (editaction)]

Hl MoveRot at e [bx, by, shi ftangl e, (editaction)]

bx, by — base point for rotation

shiftangl e — angle in degrees by which the sel ected objects are rotated.

editaction - 0 -nodes, 1 — lines (segnments), 2 -block |abels, 3 — arc segnents, 4- group
An equivalent formis:

HI MoveRot at e[ {bx, by}, shi ftangl e, (edi taction)]

HI MoveTr ansl at e[dx, dy, (editaction)]
dx, dy — distance by which the selected objects are shifted.
editaction - 0 —nodes, 1 — lines (segnments), 2 -block labels, 3 — arc segnents, 4- group
An equivalent formis:
Hl MoveTr ansl at e[ {dx, dy}, (edi taction)]

Hl Scal e [bx, by, scal efact or, (editaction)]
bx, by — base point for scaling
scal efactor — a multiplier that determ nes how nuch the sel ected objects are scal ed
editaction 0 —nodes, 1 — lines (segnents), 2 —block |abels, 3 — arc segnents, 4- group
An equivalent for is: H Scal e[ {bx, by}, scal efactor, (editaction)]

= View Manipulation

Hl Set Grid[density,"type"] changes the grid spacing. The density
paraneter specifies the space between grid points, and the "type" paraneter
is set to "cart" for Cartesian coordinates or "polar" for polar coordinates.

Hl ShowGri d[] displays the grid points

H H deGid[] hides the heat flow input grid points

HI Showivesh[] di spl ays the nesh

Hl PurgeMesh[] clears the mesh out of both the screen and nenory.

Hl ShowNanes[] di spl ays the material names associated with each bl ock | abel

Hl H deNanmes[] stops the names of the
mat eri al s associated with each bl ock | abel from being di spl ayed

Hl SnapGi dOn[] turns on snap-to-grid
Hl SnapGi dOFf [] turns off snap-to-grid

HI Zoom[x1, y1, x2,y2] Set the display area to be fromthe bottoml|eft corner specified
by {x1,yl} to the top right corner specified by {x2,y2}. Equivalent forns are:
Hl Zoom[ {x1,y1}, {x2,y2}]
H Zoom[ { {x1,y1}, {X2,y2}}]
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Hl Zoom n[] zoons out by a factor of 200%
Hl ZoomNatural [] zoons to a "natural” view with sensible extents.
Hl Zoonut [] zooms out by a factor of 50%

Hl Get Vi ew[] grabs the current heat flow input viewand returns a bitmpped
graphi cs object. This object can subsequently be displayed using the Show[] command

m Problem Commands

Hl Anal yze[ (flag)] runs the heat flow solver. The flag paraneter controls whether the sol ver
window is visible or mininmzed. For a visible wi ndow, either specify no value for flag
or specify 0. For a minimzed wi ndow, flag should be set to 1. An equivalent formis:

Hl Anal yse[ (fl ag) ]

H C ose[] closes the preprocessor wi ndow and destroys the current docunent.

Hl CreateMesh[] runs triangle to create a mesh. Note that this
is not a necessary precursor of performng an analysis, as H Anal yze[]
wi |l make sure the nmesh is up to date before running an anal ysis.

Hl LoadSol ution[] | oads and di spl ays the solution corresponding to the current geonetry.

HI ProbDef [uni ts, type, preci si on, depth, mi nangl e] changes the problemdefinition The units
paraneter specifies the units used for nmeasuring |l ength in the probl emdonain.
Valid "units" entries are "inches", "mllineters", "centinmeters", "mls", "neters",
and "mcroneters". Set problentype to "planar" for a 2-D planar problem or to "axi" for
an axi symretric problem The precision paraneter dictates the precision required
by the solver. For exanple, specifying 1.E-8 requires the RVB of the residual to
be | ess than 10* (-8). The depth paraneter, represents the depth of the problemin
the into-the-page direction for 2-D pl anar probl ens. The minangl e paraneter is a
constraint for the mesh generator. It specifies the smallest permissible angle in
triangl es that conpose the finite el ement mesh. A good val ue to choose is 30 degrees,
but snaller values nay be needed for "tough" geonetries that contain small angl es.

H ReadDXF["fil enane"] reads in geonetry information a DXF file specified by "fil enange"
Hl RefreshVi ew[] Redraws the current view

Hl SaveAs["fil enane" ] saves the file with name "filenanme". Note if
you use a path you nust use two backsl ashes e.g. "c:\\temp\\nyfemfile.fent

Hl SaveBi t map["fil enane" ] saves a bitnapped screenshot of
the current viewto the file specified by "fil ename", subject to the
printf-type formatti ng expl ai ned previously for the H SaveAs command.

Hl SaveMet afil e["fil ename" ] saves an extended netafile screenshot
of the current viewto the file specified by "filenane", subject to the
printf-type formatti ng expl ai ned previously for the H SaveAs conmmand.

Hl Set Edi t Mode [" edi t nbde" ] sets the current editnode to:
"nodes" - nodes
"segnents" - |line segnents
"arcsegnents" - arc segnents
"bl ocks" - bl ock | abels
"group" - selected group
This command will affect all subsequent uses of the
other editing commands, if they are used w thout the editaction paraneter.
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HI Set Focus ["docunment name" ] switches the heat flow input file upon which
scripting conmands are to act. |f nore than one heat flowinput file is being
edited at a time, this command can be used to switch between files so that the
mutiple files can be operated upon programmatically . "docunentnane" shoul d
contain the name of the desired docunent as it appears on the windows title bar.

m Electrostatics Input Commands

m Define, Modify, or Delete Properties

Cl AddBoundPr op[" boundpr opnane", Vs, gs, c0, cl,
bdryformat] adds a new boundary property with name "boundpropnang"
For a "Fi xed Vol t age" type boundary condition, set the Vs paraneter
to the desired voltage and all other paraneters to zero.
To obtain a "M xed" type boundary condition, set exttt {Cl} and cO
as required and bdryformat to 1. Set all other paraneters to zero.
To obtain a prescribes surface current density, set gs to the
desired current density in A/m2 and set bdryformat to 2.
For a "Periodic" boundary condition, set bdryfornat to 3 and set all other paraneters to zero.
For an "Anti -Perodic" boundary condition, set bdryformat to 4 set all other paraneters to zero.

Cl AddConduct or Prop[" conduct or nang", vc, gqc, conduct ortype] adds a
new conduct or property with nane "conductorname" with either a prescribed
vol tage or a prescribed total current. Set the unused property to zero. The
conductortype paraneter is O for prescribed charge and 1 for prescribed vol tage.

Cl AddMat eri al ["mat eri al name", ox, oy, ex, ey, I tx,Ity] adds a
new material with called "material nane" with the material properties:

ox Electrical conductivity in the x- or r-direction.

oy Electrical conductivity in the y- or z-direction.

ex Relative electrical permttivity in the x- or r-direction.

ey Relative electrical permttivity in the y- or z-direction.

Itx Dielectric loss tangent in the x- or r-direction.

Ity Dielectric loss tangent in the y- or z-direction.

Cl AddPoi nt Prop[" poi nt propnane", vp, qp] adds a new poi nt property of name "pointpropnange” wth
either a specified voltage vp or point heat generation gp in units of J/m

Cl Modi f yBoundPr op[" Bdr yNane", propnum val ue] allows for nodification of a boundary
property. The BCto be modified is specified by "BdryNane". The next parameter is
the nunmber of the property to be set. The l|ast nunber is the value to be applied to
the specified property. The various properties that can be nodified are |isted bel ow

0 - "BdryNane" - Nane of boundary property

1 - Vs - Fixed Vol tage

2 —js - Prescribed current density

3 - c0 - External voltage

4 - cl1 - heat transfer coefficient

5 - BdryFornmat - Type of boundary condition (0O = Prescribed

Voltage; 1 = Mxed; 2 = Surface Current Density; 3 = Periodic; 4 = Antiperiodic)
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Cl Modi f yConduct or Prop[" Conduct or Nane", propnum val ue] allows for nodification of a conductor
property. The conductor property to be nodified is specified by "ConductorNane". The next
paraneter is the nunber of the property to be set. The |last nunber is the value to be applied
to the specified property. The various properties that can be nodified are |isted bel ow

- "Conduct or Nane" - Nane of the conductor property

- Vc - Conductor Voltage

- jc - Total conductor current

-~ ConductorType - 0 = Prescribed current, 1 = Prescribed voltage

W N - O

Cl Modi fyMat eri al [" Bl ockNane", propnum val ue] allows for nodification of a naterial's properties
wi t hout redefining the entire material (e.g. so that current can be nodified fromrun
to run). The naterial to be nodified is specified by "Bl ockNane". The next paraneter
is the nunber of the property to be set. The last nunber is the value to be applied to
the specified property. The various properties that can be nodified are |isted bel ow

0 - "Bl ockNane" - Nane of the naterial

1 - ox - x (or r) direction electrical conductivity

2 ~oy -y (or z) direction electrical conductivity

1 -o0ox - x (or r) directionrelative electrical permttivity
2 -0y -y (or z) directionrelative electrical permttivity
1 -o0ox - x (or r) direction dielectric |oss tangent

2 ~oy -y (or z) direction dielectric |oss tangent

Cl Modi f yPoi nt Prop[" Poi nt Nane", propnum val ue] allows for nodification of a point property.
The point property to be nodified is specified by "Point Name". The next paraneter is
the nunber of the property to be set. The l|ast nunber is the value to be applied to
the specified property. The various properties that can be nodified are |isted bel ow
0 - PointNanme - Name of the point property
1 - Vp - Prescribed nodal voltage
2 - jp - Point current in A/m

Cl Del et eBoundPr op[" boundpr opnane" ] del etes the boundary property named "boundpr opnane".
Cl Del et eConduct or ["conduct or nane" ] del etes the conductor property naned "conduct or nang".
ClDel eteMaterial ["material nane"] del etes the naterial property named "naterial nang".

Cl Del et ePoi nt Prop[" poi nt propnane" ] del etes the point property named "poi nt propnang".

m Object Drawing Commands

Cl AddAr ¢ [x1, y1, x2,y2, angl e, maxseg] adds an arc to the electrostatics i nput
geonetry fromthe point nearst to {x1l,yl} to the point nearest to {x2,y2}. The
arc spans a nunber of degrees specified by angle. Since FEMM approxi nates arcs
by many |ine segnents, the paraneter maxseg specifies the nmaxi num nunber of
degrees that is allowed to be spanned by any one segnent. Equivalent forns are:

Cl AddArc[{x1,y1}, {x2,y2}, angl e, maxseq]
Cl AddArc[{{x1,y1l}, {x2,y2}}, angl e, maxseq]

Cl AddBI ockLabel [x,y] adds a bl ock | abel at the point {x,y}. An equivalent formis:
Cl AddBI ockLabel [{x,y}]

Cl AddNode [x,y] adds a new node at {Xx,y}. An equivalent formis:
Cl AddNode [ {x,Vy}]

Cl AddSegrent [x1,y1, x2,y2] add a new | i ne segnent from node
closest to {x1,yl} to node closest to {x2,y2}. Equivalent fornms are:
Cl AddSegnent [ {x1,y1l}, {x2,y2}]
Cl AddSegnent [{{x1,yl}, {x2,y2}}]
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Cl DrawAr c [x1, y1, x2,y2, angl e, maxseg] adds an arc to the current input geonetry by
drawi ng points at {x1,yl} and {x2,y2} and then connecting themw th an arc segnent.
The arc spans a nunber of degrees specified by angle. Since FEMM approxi nat es
arcs by many |ine segnents, the paraneter naxseg specifies the maxi num nunber of
degrees that is allowed to be spanned by any one segnent. Equival ent forns are:

Cl DrawAr c[ {x1, y1}, {x2,y2}, angl e, maxseg]
Cl DrawAr c[{{x1,yl}, {x2,y2}}, angl e, maxseg]

Cl Drawli ne[x1,y1, x2,y2] adds points at {x1,yl} and {x2,y2} and
then adds a segnent connecting these two points. Equivalent forns are:
Cl Drawli ne[{x1,yl}, {x2,y2}]
Cl Drawii ne[{{x1,yl}, {x2,y2}}]

Cl Dr awPol ygon[{{x1,y2},..., {xn,yn}}] adds new node points at
every listed point and then draws a closed figure that connects the points

Cl DrawPol yLine[ {{x1,y2},..., {xn,yn}}] draws a nulti-segnent |ine by adding each
of the points in the list and then adding segnments that join the |isted points.

Cl DrawRect angl e[x1, y1, x2,y2] adds nodes at {x1,yl}, {x1,y2}, {x2,
y2} and {x2,yl} and joins themw th new segnents. Equivalent forns are:
Cl DrawRect angl e[ {x1, y1}, {x2,y2}]
Cl DrawRect angl e[ { {x1,y1}, {x2,y2}}]

Cl Creat eRadi us[x,y,z] turns a corner located at {x,y} into a curve of radius r.
An equivalent formis: Cl CreateRadius[{x,y},Zz]

m Object Selection and Manipulation

Cl Sel ect ArcSegrent [x,y] selects the arc segnent closest to {x,y}. An equivalent formis:
Cl Sel ect ArcSegment [ {X, Y }]

Cl Sel ect G oup[n] selects the nth group of nodes, segnments, arc segnments and bl ock | abels. This
function will clear all previously selected elenents and | eave the edit node in 4 (group)

Cl Sel ect Label [x,y] selects the block | abel closest to {x,y}. An equivalent formis:
Cl Sel ect Label [{x,y}]

Cl Sel ect Node[x,y] selects the node closest to {Xx,y}. An equivalent formis:
Cl Sel ect Node[{x,y}]

Cl Sel ect Segnent [x,y] selects the segnent closest to {x,y}. An equivalent formis:
Cl Sel ect Segment [ {X,y}]

Cl Set Ar cSegnent Prop[naxsegdeg, "propnane", hide, groupno,"inconductor"]
sets the properties associated with the selected arc segnents
naxsegdeg specifies that the arcs nmust be nmeshed with el enents
that span at npst maxsegdeg degrees per el enent
"propnane" specifies the boundary property to be associated with the selected arcs
hide: 0 = not hidden in post-processor, 1 == hidden in post processor
groupno is an integer specifying the
group nunber of which the selected arcs are to be nmenbers.
"inconductor" specifies the nane of the conductor property with which
the selected arcs are to be associated. If the arcs is not to be
part of a conductor, this parameter can be specified as "<None>".
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Cl Set Bl ockProp["bl ockname", aut onesh, neshsi ze
groupno] sets the selected block | abels to have the properties

Bl ock property "bl ocknane"

aut omesh: 0 = nesher defers to mesh size constraint
defined in nmeshsize, 1 = mesher automatically chooses the nesh density
neshsi ze: size constraint on the mesh in the bl ock narked by this | abe
groupno: neke sel ected nenbers of specified group nunber

Cl Set NodePr op[" propnane", gr oupno, "i nconductor"] sets the sel ected
nodes to have the nodal property "propnane" and group nunber groupno.
The "inconductor" string specifies which conductor the node belongs to. If the
node doesn’t belong to a named conductor, this paranmeter can be set to "<None>".

Cl Set Segnent Prop[" propnane”, el enent si ze, aut onesh
hi de, groupno, "i nconductor"] sets the select segnents to have
Boundary property "propnane"
Local el enent size al ong segnent no greater than el enentsize
automesh: 0 = nmesher defers to the el ement constraint defined by
el ementsi ze, 1 = nmesher autonatically chooses nesh size al ong the sel ected segnents

hide: 0 = not hidden in post-processor, 1 == hidden in post processor
A nenber of group nunber groupno
A menber of the conductor specified by the string "inconductor". If the

segnent is not part of a conductor, this paranmeter can be specified as "<None>".
Cl Del et eSel ected[] deletes all sel ected objects.
Cl Del et eSel ect edArcSegnents[] deletes all selected arc segnents.
Cl Del et eSel ect edLabel s[] deletes all sel ected bl ock | abels
Cl Del et eSel ect edNodes[] del etes all sel ect ed nodes
Cl Del et eSel ect edSegnent s[] del etes all sel ected segnents
Cl Cl earSel ected[] clear all selected nodes, blocks, segments and arc segnents

Cl Def i neCut er Space[Zo, Ro, R | defines an axisymetric external region to be used in
conjuction with the Kelvin Transfornmati on nethod of nodel i ng unbounded probl ens. The
Zo paraneter is the z-location of the origin of the outer region, the Ro paraneter
is the radius of the outer region, and the Ri paraneter is the radius of the inner
region (i.e. the region of interest). In the exterior region, the perneability
varies as a function of distance fromthe origin of the external region. These
paraneters are necessary to define the permeability variation in the external region.

Cl AttachQuter Space[] narks all selected bl ock | abel s as menbers of the external region
used for nodel i ng unbounded axi symretric problenms via the Kelvin Transformation

Cl Det achQut er Space[] undefines all selected bl ock | abels as nenbers of the external region
used for nodel i ng unbounded axi symretric problenms via the Kelvin Transformation

= Move, Copy, Scale

Cl CopyRot at e[bx, by, angl e, copi es, (edi taction) ]

bx, by base point for rotation

angl e angl e by which the sel ected objects are
increnentally shifted to make each copy. This angle is neasured in degrees
copi es nunber of copies to be produced fromthe sel ected objects
editaction 0-nodes, l-segnments, 2-block |abels, 3-arcs, 4-group

An equivalent formis

Cl CopyRot at e[ {bx, by}, angl e, copi es, (edi tacti on)
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Cl CopyTr ansl at e[dx, dy, copi es, (editaction)]
{dx, dy} represents the distance by
whi ch the selected objects are to be increnentally shifted.
copi es specifies the nunber of copoies to be produced fromthe sel ected objects
editaction 0O-nodes, l-segments, 2-block |abels, 3-arcs, 4-group
An equivalent formis:
Cl CopyTransl at e[ {dx, dy}, copi es, (edi taction)]

ClMrror[x1,yl,x2,y2, (editaction)] mrrors the sel ected objects about a |ine passing through the
points (x1,yl) and (x2,y2). Valid editaction entries are O for nodes, 1 for lines (
segnments), 2 for block labels, 3 for arc segnents, and 4 for groups. Equivalent fornms are:
CIMrror [{x1,y1l}, {x2,y2}, (editaction)]
CIMrror [{{x1,y1l}, {x2,y2}}, (editaction)]

Cl MoveRot at e[bx, by, shi ftangl e, (editaction)]

bx, by — base point for rotation

shiftangl e — angle in degrees by which the sel ected objects are rotated.

editaction - 0 -nodes, 1 — lines (segnments), 2 -block |abels, 3 — arc segnents, 4- group
An equivalent formis:

Cl MoveRot at e[ {bx, by}, shi ftangl e, (edi taction)]

Cl MoveTr ansl at e[dx, dy, (edi taction)]
dx, dy — distance by which the selected objects are shifted.
editaction - 0 —nodes, 1 — lines (segnments), 2 -block labels, 3 — arc segnents, 4- group
An equivalent formis:
Cl MoveTransl at e[ {dx, dy}, (editaction)]

Cl Scal e[bx, by, scal efactor, (editaction)]
bx, by — base point for scaling
scal efactor — a multiplier that determ nes how nuch the sel ected objects are scal ed
editaction 0 —nodes, 1 — lines (segnents), 2 —block |abels, 3 — arc segnents, 4- group
An equivalent for is: ClScal e[{bx, by}, scal efactor, (editaction)]

= View Manipulation

ClSetGid[density,"type"] changes the grid spacing. The density
paraneter specifies the space between grid points, and the "type" paraneter
is set to "cart" for Cartesian coordinates or "polar" for polar coordinates.

Cl ShowGrid[] displays the grid points

ClHi deGid[] hides the current input grid points

Cl Showvesh[] di spl ays the nmesh

Cl PurgeMesh[] clears the mesh out of both the screen and nenory.

Cl ShowNanes[] di splays the material names associ ated with each bl ock | abel

Cl Hi deNanmes[] stops the names of the
mat eri al s associated with each bl ock | abel from being di spl ayed

Cl SnapGi dOn[] turns on snap-to-grid
Cl SnapGidOf[] turns off snap-to-grid

Cl Zoom[x1, y1, x2,y2] Set the display area to be fromthe bottomleft corner specified
by {x1,yl} to the top right corner specified by {x2,y2}. Equivalent forns are:
Cl Zoom[ {x1,y1l}, {x2,y2}]
Cl Zoom[ { {x1, y1}, {x2,y2}}]
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Cl Zoom n[] zoons out by a factor of 200%
Cl ZoomNat ural [] zoons to a "natural" view wi th sensible extents.
Cl ZoomQut [] zoons out by a factor of 50%

Cl GetView[] grabs the current current input view and returns a bitnapped graphics

object. This object can subsequently be displayed using the Show[] conmand

m Problem Commands

Cl Anal yze[ (flag)] runs the current sol ver.

is visible or minimzed. For a visible window either specify no value for flag or
specify 0. For a mnimzed window, flag should be set to 1. An equivalent formis:
Cl Anal yse[ (fl ag) ]

ClCose[] closes the preprocessor wi ndow and destroys the current docunent.

Cl CreateMesh[] runs triangle to create a mesh. Note that this

is not a necessary precursor of performng an analysis, as Cl Anal yze[]
wi |l make sure the nmesh is up to date before running an anal ysis.

Cl LoadSol ution[] | oads and di splays the solution corresponding to the current geomnetry.

Cl ProbDef [uni ts, type, frequency, preci sion, dept h, mi nangl e] changes the probl emdefinition.

units paraneter specifies the units used for neasuring length in the probl em domain.
Valid "units" entries are "inches", "mllineters", "centinmeters", "mls", "neters",
and "mcronmeters". Set problentype to "planar" for a 2-D planar problem or

to "axi" for an axi symmetric problem The frequency paraneter denotes the frequency
of the analysis in Hz. The precision paraneter dictates the precision required by
the solver. For exanple, specifying 1.E-8 requires the RMS of the residual to be

| ess than 10" (-8). The depth paraneter, represents the depth of the problemin

the into-the-page direction for 2-D pl anar probl ens. The minangle paraneter is a
constraint for the mesh generator. It specifies the smallest pernmissible angle in
triangl es that conpose the finite el ement mesh. A good val ue to choose is 30 degrees,
but snaller values nay be needed for "tough" geonetries that contain small angl es.

Cl ReadDXF["fil enane" ] reads in geonetry information a DXF file specified by "fil enane"
Cl RefreshView[] Redraws the current view

Cl SaveAs["filenane" ] saves the file with nane "filenanme". Note if

you use a path you nust use two backsl ashes e.g. "c:\\tenp\\nyfemmfile. fent

Cl SaveBi t map["fil ename" ] saves a bitnapped screenshot of

the current viewto the file specified by "fil ename", subject to the
printf-type formatti ng expl ai ned previously for the Cl SaveAs conmmand.

Cl SaveMet afil e["fil ename" ] saves an extended netafil e screenshot

of the current viewto the file specified by "filenane", subject to the
printf-type formatting expl ai ned previously for the Cl SaveAs comrand.

Cl Set Edi t Mbde[" edi t node" ] sets the current editnode to:

"nodes" - nodes

"segnents" - |line segnents
"arcsegnents" - arc segnments
"bl ocks" - bl ock | abels
"group" - selected group

This command will affect all subsequent uses of the

other editing conmands, if they are used without the editaction paraneter.

The

The flag paraneter controls whether the sol ver w ndow
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c

Set Focus["docunent nane" ] swi tches the current input file upon which

scripting conmands are to act. |f nore than one current input file is being
edited at a time, this command can be used to switch between files so that the
mutiple files can be operated upon programmatically . "docunentnane" shoul d
contain the name of the desired docunent as it appears on the windows title bar.

m Magnetics Input Commands

= Defing,

M

Modify, or Delete Properties

AddBoundPr op[" propnane", A0, Al, A2, Phi , My, Si g, cO,
cl, BdryFormat ] adds a new boundary property with name "propnang"

— For a "Prescribed A" type boundary condition, set the A0, Al, A2

and Phi paraneters as required. Set all other paraneters to zero.

— For a "Small Skin Depth" type boundary condtion, set the Mi to the

desired relative pernmeability and Sig to the desired conductivity
in M5/m Set BdryFormat to 1 and all other paraneters to zero.

— To obtain a "M xed" type boundary condition, set Cl and CO as

requi red and BdryFormat to 2. Set all other paraneters to zero.

— For a "Strategic dual inmage" boundary, set BdryFor mat

to 3 and set all other parameters to zero.

— For a "Periodic" boundary condition, set BdryFormat

to 4 and set all other parameters to zero.

— For an "Anti -Perodic" boundary condition, set BdryFornat

M

M

to 5 set all other parameters to zero.

AddCi rcProp["circuitnane",i,circuittype] adds a new

circuit property with nane "circuitname" with a prescribed current i. It
is OK for the current to be conpl ex-val ued. The circuittype paraneter is
0 for a parallel-connected circuit and 1 for a series-connected circuit.

AddMat eri al [" mat eri al nanme", mux, muy, He, J,
Cduct, Land, Phi hmax, | anfi | |, LanType, Phi hx, Phi hy, NSt r ands, Wr eD]

adds a new material with called "naterialnane" with the material properties:

M

mux - Relative perneability in the x- or r-direction (for linear naterials)
muy - Relative perneability in the y- or z-direction (for linear materials)
Hc - Permanent magnet coercivity in Anps/Meter.

J - Applied source current density in Anps/m®. It is OK for J to be conpl ex-val ued.
Cduct - Electrical conductivity of the material in M5/m

Land - Lami nation thickness in mllinmeters.

Phi hmax - Hysteresis lag angle in degrees, used for nonlinear BH curves.
Lanfill - Fraction of the vol ume occupied per lanmination that is

actually filled with iron (Note that this paraneter defaults to 1 the FEW
preprocessor di al og box because, by default, iron conpletely fills the vol une)
Lantype - Set to O for "Not |am nated or |am nated in plane";

1 for "Laminated x or r"; 2 for "Laminated y or z"

Phi hx - Hysteresis lag in degrees in the x-direction for |inear problens.
Phihy - Hysteresis lag in degrees in the y-direction for |inear problens.

NSt rands - nunber of strands per wire if the material is a wre.

WreD - diameter of each strand in nmif the naterial is a wire.

AddBHPoi nt ["mat eri al nane", b, h] adds the point {b,h} to the BH
curve for the material specified by "naterial nane". An equivalent formis:

M AddBHPoi nt ["mat eri al nang", {b, h}]
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M AddBHPoi nts["nat eri al nane",list] adds all of the points
inlist to the BH curve for the naterial specified by "naterial nang"

M C ear BHPoi nt ["mat eri al nane" ] erases all of the BH
poi nts that have been defined for the material named "materi al nang"

M AddPoi nt Prop[" poi nt propnang", A, J] adds a new poi nt property of nane "pointpropnanme" wth
either a specified potential Ain units of Webers/Meter or a point current J in units
of Anps. It is OK for either A or J to be conpl ex-val ued. Set the unused paraneter to O.

M Modi f yBoundPr op[" Bdr yNanme", propnum val ue] allows for nodification of a boundary
property. The BCto be modified is specified by "BdryNane". The next parameter is
the nunmber of the property to be set. The l|ast nunber is the value to be applied to
the specified property. The various properties that can be nodified are |isted bel ow
- "BdryName" - Nane of boundary property

A0 - Prescribed A paraneter

Al - Prescribed A paraneter

A2 - Prescribed A paraneter

phi - Prescribed A phase

mu - Snall skin depth relative perneability

Cduct - Small skin depth conductivity, Ms/m

c0 - M xed BC paraneter

cl - M xed BC paraneter

- BdryFormat. Valid choices for boundary format include:

© oo ~NO O WNEO

0 = Prescribed A

1 = Small skin depth

2 = Mxed

3 = Strategic Dual |nage
4 = Periodic

5 = Antiperiodic

M Modi fyCircProp["circnanme", propnum val ue] allows for nodification of a circuit property. The
circuit property to be nodified is specified by "circname". The next paraneter is
the nunber of the property to be set. The l|ast nunber is the value to be applied to
the specified property. The various properties that can be nodified are |isted bel ow

0 - GrcNane - Name of the circuit property

1 - i - Total current. It is OKfor i to be conpl ex-val ued

2 — CrcType - 0 = Parallel, 1 = Series

M Set Current ["circnane",i ] sets the current of the circuit nanmed "circnange" to
the value specified by i. It is OKfor the current to be conpl ex-val ued.

M Modi fyMat eri al [" Bl ockNanme", propnum val ue] al l ows for nodification of
a naterial’s properties without redefining the entire naterial. The material
to be nodified is specified by "Bl ockName". The next paraneter is the nunber
of the property to be set. The | ast nunber is the value to be applied to the
specified property. The various properties that can be nodified are |isted bel ow
0 - "Bl ockNane" - Nane of the material

1 - nux - x (or r) direction relative perneability

2 -nmuy -y (or z) direction relative pernmeability

3 - Hc - Coercivity, Anps/Meter

4 - J - Current density, MA/n2. OK if J is conplex-val ued.

5 - cduct - Electrical conductivity, MS/m

6 - dlam - Lam nation thickness, nm

7 - phihnmax - Hysteresis lag angle for nonlinear probl ens, degrees

8 - LanFill - Iron fill fraction

9 - LanType - 0 = None/In plane, 1 = parallel to x, 2=parallel toy

10 - phihx - Hysteresis lag in x-direction for |inear problens, degrees

11 - phihy - Hysteresis lag in y-direction for |inear problens, degrees



usage.nb

22

M Modi f yPoi nt Prop[" Poi nt Nane", propnum val ue] allows for nodification of a point property.
The point property to be nodified is specified by "Point Name". The next paraneter is
the nunmber of the property to be set. The l|ast nunmber is the value to be applied to
the specified property. The various properties that can be nodified are |isted bel ow
0 - PointNanme - Name of the point property
1 - A - Nodal potential, Weber/Meter
2 -~ J - Nodal current, Anps
It is OKif either Aor J are conpl ex-val ued.

M Del et eBoundPr op[" boundpr opnane" ] del etes the boundary property naned "boundpropnane".
M Del eteCircuit[“circuitnane"] deletes the circuit property named "circuitnang".
M Del eteMat eri al ["material nanme"] del etes the material property named "material name".

M Del et ePoi nt Prop[" poi nt propnane”] del etes the point property named "poi ntpropnang".

m Object Drawing Commands

M AddAr c[x1,y1l, x2,y2, angl e, maxseg] adds an arc to the el ectrostatics i nput
geonetry fromthe point nearst to {x1,yl} to the point nearest to {x2,y2}. The
arc spans a nunber of degrees specified by angle. Since FEMM approxi mates arcs
by many line segnents, the paraneter naxseg specifies the maxi mum nunber of
degrees that is allowed to be spanned by any one segnent. Equival ent fornms are:
M AddArc[{x1,yl}, {x2,y2}, angl e, maxseg]

M AddArc[{{x1,yl}, {x2,y2}}, angl e, maxseq]

M AddBIl ockLabel [x,y] adds a bl ock | abel at the point {x,y}. An equivalent formis:
M AddBI ockLabel [{x,y}]

M AddNode[x,y] adds a new node at {x,y}. An equivalent formis:
M AddNode [ {x, y}]

M AddSegnent [x1, y1, x2,y2] add a new | i ne segnent from node
closest to {x1,yl} to node closest to {x2,y2}. Equivalent forns are:
M AddSegnent [ {x1,y1l}, {x2,y2}]
M AddSegnent [ {{x1,y1l}, {x2,y2}}]

M DrawAr ¢ [x1, y1, x2,y2, angl e, maxseg] adds an arc to the electrostatics i nput geonetry by
drawi ng points at {x1,yl} and {x2,y2} and then connecting themw th an arc segnent.
The arc spans a nunber of degrees specified by angle. Since FEMM approxi nat es
arcs by nany |ine segnents, the paraneter maxseg specifies the maxi mum nunber of
degrees that is allowed to be spanned by any one segnent. Equivalent forns are:

M DrawArc[{x1,y1l}, {x2,y2}, angl e, maxseq]
M DrawArc[{{x1,y1l}, {x2,y2}}, angl e, maxseq]

M DrawLi ne[x1, y1, x2,y2] adds points at {x1,yl} and {x2,y2} and
then adds a segnent connecting these two points. Equivalent forns are:
M DrawLi ne[ {x1,y1}, {x2,y2}]
M DrawLi ne[{{x1, yl}, {x2,y2}}]

M Dr awPol ygon[{{x1,y2},..., {xn,yn}}] adds new node points at
every listed point and then draws a closed figure that connects the points

M Dr awPol yLi ne[ {{x1,y2},..., {xn,yn}}] draws a multi-segrment |ine by addi ng each
of the points in the list and then adding segnents that join the |listed points.

M Dr awRect angl e[x1, y1, x2,y2] adds nodes at {x1,yl}, {x1,y2}, ({x2,
y2} and {x2,yl} and joins themw th new segnents. Equivalent forns are:
M Dr awRect angl e[ {x1, y1}, {x2,y2}]
M Dr awRect angl e[ { {x1,y1}, {x2,y2}}]
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M Creat eRadi us[x,y,z] turns a corner |located at {x,y} into a curve of radius r.
An equivalent formis: MCreateRadius[{x,y}, 2]

m Object Selection and Manipulation

M Sel ect ArcSegnent [x,y] selects the arc segrment closest to {x,y}. An equivalent formis:
M Sel ect ArcSegnent [ {X, Y} ]

M Sel ect G oup[n] selects the nth group of nodes, segnents, arc segments and bl ock | abels. This
function will clear all previously selected el enents and | eave the edit nbde in 4 (group)

M Sel ect Label [x,y] selects the block | abel closest to {x,y}. An equivalent formis:
M Sel ect Label [{x,y}]

M Sel ect Node[x,y] sel ects the node closest to {x,y}. An equivalent formis:
M Sel ect Node [ {x,y}]

M Sel ect Segnent [x,y] sel ects the segment closest to {x,y}. An equivalent formis:
M Sel ect Segnent [ {x,y}]

M Set Ar cSegnent Pr op[maxsegdeg, " pr opnane", hi de, groupno] sets the sel ected arc segnents to:
— Meshed with el enents that span at npbst naxsegdeg degrees per el enent

— Boundary property "propnane"

— hide: 0 = not hidden in post-processor, 1 == hidden in post processor

— A menber of group nunber groupno

M Set Bl ockProp["bl ocknane", aut onesh, neshsi ze, "i ncircuit", magdirection, group,turns]
sets the sel ected block | abels to have the properties:

— Bl ock property "bl ocknane".

— autonesh: 0 = nesher defers to nmesh size constraint

defined in neshsize, 1 = nesher automatically chooses the nmesh density.
— neshsi ze: size constraint on the mesh in the block narked by this |abel.
— Block is a nenber of the circuit named "incircuit"”

— The magnetization is directed al ong an

angl e in neasured in degrees denoted by the paraneter magdirection

— A menber of group nunber group

— The nunber of turns associated with this |abel is denoted by turns.

M Set NodePr op[" pr opnane", groupno] set the sel ected
nodes to have the nodal property "propnane" and group nunber groupno.

M Set Segnent Prop[" pr opnane", el enent si ze, aut onesh, hi de, group] sets the sel ected segnents to have:
— Boundary property "propnane"
— Local elenment size along segnment no greater than el enentsize
— autonesh: 0 = mesher defers to the el ement constraint defined by
el enentsize, 1 = nesher automatically chooses nmesh size al ong the sel ected segnents
— hide: 0 = not hidden in post-processor, 1 == hidden in post processor
— A menber of group nunber group

M Del et eSel ected[] del etes all sel ected objects.

M Del et eSel ect edArcSegnents[] del etes all selected arc segnents.
M Del et eSel ect edLabel s[] del etes all sel ected bl ock | abels.

M Del et eSel ect edNodes[] del etes all sel ected nodes.

M Del et eSel ect edSegnents[] del etes all sel ected segnents.

M O ear Sel ected[] clear all selected nodes, blocks, segments and arc segnents.
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M Def i neCut er Space[Zo, Ro, Ri ] defines an axi symmetric external region to be used in
conjuction with the Kelvin Transformati on nmet hod of nodel i ng unbounded probl ens. The
Zo paraneter is the z-location of the origin of the outer region, the Ro paraneter
is the radius of the outer region, and the Ri paranmeter is the radius of the inner
region (i.e. the region of interest). In the exterior region, the perneability
varies as a function of distance fromthe origin of the external region. These
paraneters are necessary to define the perneability variation in the external region.

M At t achQut er Space[] marks all sel ected bl ock | abel s as nenbers of the external region
used for nodel i ng unbounded axi symmetric problens via the Kel vin Transformation.

M Det achCQut er Space[] undefines all selected block |abels as menbers of the external region
used for nodel i ng unbounded axi symmetric problens via the Kel vin Transformation.

m Move/Copy/Scale

M CopyRot at e [bx, by, angl e, copi es, (editaction)]
bx, by base point for rotation
angl e angl e by which the sel ected objects are
incremental ly shifted to nmake each copy. This angle is neasured in degrees.
copi es nunber of copies to be produced fromthe sel ected objects
editaction 0O-nodes, l-segments, 2-block |abels, 3-arcs, 4-group
An equivalent formis:
M CopyRot at e[ {bx, by}, angl e, copi es, (editaction)]

M CopyTr ansl at e[dx, dy, copi es, (editaction)]

{dx, dy} represents the distance by

which the sel ected objects are to be increnentally shifted.

copi es specifies the nunber of copoies to be produced fromthe sel ected objects
editaction 0-nodes, 1l-segnents, 2-block |abels, 3-arcs, 4-group

An equivalent formis:

M CopyTr ansl at e[ {dx, dy}, copi es, (editaction)]

M M rror[x1,y1l,x2,y2, (editaction)] mirrors the sel ected objects about a |line passing through the
points (x1,yl) and (x2,y2). Valid editaction entries are 0 for nodes, 1 for lines (
segrments), 2 for block labels, 3 for arc segments, and 4 for groups. Equivalent forms are:
M Mrror [{x1,yl}, {x2,y2}, (editaction)]
MMrror [{{x1,yl}, {x2,y2}}, (editaction)]

M MoveRot at e [bx, by, shi ftangl e, (editaction)]

bx, by — base point for rotation

shiftangl e — angle in degrees by which the sel ected objects are rotated.

editaction - 0 -nodes, 1 — lines (segnments), 2 —-block labels, 3 — arc segnents, 4- group
An equivalent formis:

M MoveRot at e[ {bx, by}, shiftangl e, (editaction)]

M MoveTr ansl at e[dx, dy, (edi taction)]
dx, dy — distance by which the selected objects are shifted.
editaction - 0 —nodes, 1 — lines (segnments), 2 —block | abels, 3 — arc segnents, 4- group
An equivalent formis:
M MoveTr ansl at e[ {dx, dy}, (edi taction)]

M Scal e[bx, by, scal ef act or, (editaction)]

bx, by — base point for scaling

scal efactor — a multiplier that deternines how nuch the sel ected objects are scal ed
editaction 0 —nodes, 1 — lines (segnents), 2 —block labels, 3 — arc segnents, 4- group
An equivalent for is: M Scal e[{bx, by}, scal efactor, (editaction)]
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= View Manipulation

M Set Gid[density, "type"] changes the grid spacing. The density
paraneter specifies the space between grid points, and the "type" paraneter
is set to "cart" for Cartesian coordinates or "polar" for polar coordinates.

M ShowGri d[] displays the grid points

M H deGid[] hides the electrostatics input grid points

M Showivesh[] di spl ays the nesh

M PurgeMesh[] clears the mesh out of both the screen and menory.

M ShowNanes|[] di spl ays the material names associated with each bl ock | abel

M H deNanes[] stops the names of the
mat eri als associated with each bl ock | abel from being di spl ayed

M SnapGi dOn[] turns on snap-to-grid
M SnapGidOff[] turns off snap-to-grid

M Zoom[x1, y1, x2,y2] Set the display area to be fromthe bottomleft corner specified
by {x1,yl} to the top right corner specified by {x2,y2}. Equivalent forns are:
M Zoom[ {x1,y1}, {x2,y2}]
M Zoom[ { {x1,y1}, {x2,y2}}]

M Zoomi n[] zoons out by a factor of 200%

M ZoomNatural [] zoons to a "natural” view with sensible extents.

M Zoonut [] zooms out by a factor of 50%

M Get View[] grabs the current el ectrostatics input view and returns a bitnapped
graphi cs object. This object can subsequently be displayed using the Show[] comand

m Problem Commands

M Anal yze[ (flag)] runs the magnetics solver. The flag paraneter controls whether the sol ver
window is visible or minimzed. For a visible window, either specify no value for flag
or specify 0. For a minimzed wi ndow, flag should be set to 1. An equivalent formis:

M Anal yse[ (fl ag) ]

M C ose[] closes the preprocessor wi ndow and destroys the current docunent.

M Creat eMesh[] runs triangle to create a mesh. Note that this
is not a necessary precursor of performng an analysis, as M Anal yze[]
wi |l make sure the nmesh is up to date before running an anal ysis.

M LoadSol ution[] | oads and di spl ays the sol ution corresponding to the current geonetry.
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M ProbDef [freq, units,type, precision, depth, mi nangl e] changes the probl emdefinition The
freq paranmeter specifies the frequency at which the analysis is perforned in Hz. The
units paraneter specifies the units used for neasuring length in the probl em domain.
Valid "units" entries are "inches", "mllineters", "centineters", "nmls", "nmeters",
and "mcroneters". Set problentype to "planar" for a 2-D planar problem or to "axi" for
an axi symmetric problem The precision paraneter dictates the precision required
by the solver. For exanple, specifying 1.E-8 requires the RVE of the residual to
be | ess than 10* (-8). The depth paraneter, represents the depth of the problemin
the into-the-page direction for 2-D pl anar probl enms. The minangle paranmeter is a
constraint for the mesh generator. It specifies the smallest pernmissible angle in
triangl es that conpose the finite el ement mesh. A good val ue to choose is 30 degrees,
but snaller values nay be needed for "tough" geonetries that contain snall angles.

M ReadDXF["fil enane"] reads in geonetry information a DXF file specified by "fil enange"
M RefreshVi ew[] Redraws the current view

M SaveAs[“fil enane" ] saves the file with name "filenane". Note if
you use a path you nust use two backsl ashes e.g. "c:\\tenp\\nyfemmfile. fent

M SaveBi t map["fil enane" ] saves a bitmapped screenshot of
the current viewto the file specified by "fil ename", subject to the
printf-type formatting expl ai ned previously for the M SaveAs comrand.

M SaveMet afil e["fil ename" ] saves an extended netafile screenshot
of the current viewto the file specified by "filenane", subject to the
printf-type formatting expl ai ned previously for the M SaveAs comrand.

M Set Edi t Mode[" edi t nbde" ] sets the current editnode to:
"nodes" - nodes
"segnents" - |line segnents
"arcsegnents" - arc segnents
"bl ocks" - bl ock | abels
"group" - selected group
This command will affect all subsequent uses of the
other editing conmands, if they are used without the editaction paraneter.

M Set Focus ["docunent nanme" ] switches the el ectrostatics input file upon which
scripting comands are to act. If nmore than one electrostatics input fileis
being edited at a tine, this command can be used to switch between files so that
the mutiple files can be operated upon programmatically . "docunentnane" should
contain the name of the desired docunent as it appears on the windows title bar.

m Electrostatics Output Commands

m Contours, Regions, and Integrals

EQAddCont our [x,y] adds the point {x,y} to the contour that is used for plotting
val ues along lines and for conputing line integrals. An equivalent formis:
EQAddCont our [ {X, y}]

EOBendCont our [angl e, angl estep] repl aces the straight line formed by the last two points in the
contour by an arc that spans angle degrees. The arc is actually conposed of many straight
lines, each of which is constrained to span no nore than angl estep degrees. The angle
paraneter can take on values from -180 to 180 degrees. The angl estep paraneter nust be greater
than zero. If there are less than two points defined in the contour, this command is ignored.
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EQC ear Contour [] clears the current contour selection

ECSel ect Bl ock[x,y] select the block that contains point {x,y}. An equivalent formis:
ECSel ect Bl ock[{x,y}]

ECSel ect Poi nt [x,y] adds a contour point at the closest input point to {x,
y}. If the selected point and a previous selected points |lie at the ends of an
arcsegnment, a contour is added that traces along the arcsegnment. The sel ect poi nt
command has the same functionality as the |eft-button-click contour point
sel ection when the programis running in interactive node. An equivalent formis:
ECSel ect Poi nt [ {X,y}]

EQG oupSel ect Bl ock[n] selects all of the blocks that
are | abel ed by bl ock | abel s that are nmenbers of group n. |If no nunber
is specified (i.e. EOGoupSel ectBlock([]), all blocks are sel ected.

EQC ear Bl ock[] clears the current block sel ection

EOBI ockl ntegral [type] cal culate a block integral for the
sel ected bl ocks. The type paraneter can take on the foll ow ng val ues:
0 - Stored Energy
1 - Block Cross-section
2 - Block Vol unme
3 - Average D over the bl ock
4 - Average E over the bl ock
5 - Weighted Stress Tensor Force
6 - Weighted Stress Tensor Torque
returns either a single value or a list of two val ues, dependi ng on the specified type

ECLi nel ntegral [type] cal cul ate the |ine

ntegral for the defined contour. Valid type selections include:
- E -t

- D-n

- Contour length

- Force fromstress tensor

- Torque fromstress tensor

This integral returns either one val ue

or a list of two values, depending on the type of integral

A WNPEFEO

EOvVakePI ot [Pl ot Type, NunPoi nt s, Fi | enane, Fi | eFor mat |

This function all ows progranmatic access to FEMMs X-Y plot routines. |f only PlotType
or only Plot Type and NunPoints are specified, the command is interpreted as a
request to plot the requested plot type to the screen. If, in addition, the Filenane
paraneter is specified, the plot is instead witten to disk to the specified file
name as an extended netafile. If the FileFormat paranmeter is also, the conmand is
instead interpreted as a command to wite the data to disk to the specfied file nane,
rather than display it to make a graphical plot. Valid entries for PlotType are:

-V (Vol t age)

— |D| (Magnitude of flux density)

- D. n (Normal flux density)

- D. t (Tangential flux density)

- |E| (Magnitude of field intensity)

- E. n (Normal field intensity)

- E. t (Tangential field intensity)

o0k WNPEO

EQGet Conduct or Properties["conductor"] returns properties for the conductor
property named "conductor”. A list with two values is returned: The voltage
of the specified conductor, and the charge carried on the specified conductor.
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= Fidd Values

EQOGet Poi nt Val ues[x,y] returns the various field val ues
associated with the point at {x,y}. The return values, in order, are:
V - Vol t age

Dx - x- or r- direction conponent of displacenent

Dy - y- or z- direction conponent of displacenent

Ex - x- or r- direction conponent of electric field intensity
Ey - y- or z- direction conponent of electric field intensity
ex - X- or r- direction conponent of permttivity

ey - y- or z- direction conponent of permttivity

nrg - electric field energy density

An equivalent formis:

EOGet Poi nt Val ues[x, y]

EQGet V[x,y] returns the voltage at point {x,y}. An equivalent formis:
EOGet V[ {X,y}]

EOGet D[x,y] returns a list with two el ements contai ni ng
the electric flux density at point {x,y}. An equivalent formis:
EOGet D[ {X, Yy }]

EOGet E[x,y] returns a list with two el ements contai ni ng
the electric field intensity at point {x,y}. An equivalent formis:
EOGet E[{X, ¥} ]

EQCCGet Ener gyDensity[x,y] returns the energy
density, (E.D)/2, at point {x,y}. An equivalent formis:
EQCGet Ener gyDensi ty[{X, Y} ]

EQGet Per m[x,y] returns a list with two el ements
containing the permttivity at point {x,y}. An equivalent formis:
EOGet Per m[ {X,y}]

= View Manipulation

EGShowCont our Pl ot [nuntont our s, | ower V, upper V] shows the V contour plot with options:
nuntontours - Nunber of equipotential lines to be plotted.

upperV - Upper limt for contours.

lowerV - Lower limt for contours.

If nuncontours is -1 all paraneters are ignored and default val ues are used

ECH deCont our Pl ot [] hides the currently displayed contour plot

ECshowDensi t yPI ot [| egend, gscal e, t ype, upper D, | ower D]
Shows the flux density plot with options:
legend - Set to O to hide the plot legend or 1 to show the plot |egend.
gscale - Set to O for a colour density plot or 1 for a grey scale density plot.
upperD - Sets the upper display limt for the density plot.
lowerD - Sets the |lower display limt for the density plot.
type - Sets the type of density plot. A value of O
plots voltage, 1 plots the magnitude of D, and 2 plots the magnitude of E

EOH deDensityPl ot [] hides the currently displayed density plot

ECSet Gid[density, "type"] changes the grid spacing. The density
paraneter specifies the space between grid points, and the type paraneter
is set to "cart" for Cartesian coordinates or "polar" for polar coordinates.
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ECShowGri d[] di splays the grid points

ECH deGrid[] hides the grid points fromviewin the electrostatics output w ndow
ECShowiesh[] di spl ays the nesh

EOH deMesh([] hides the finite el enent nesh fromin the el ectrostatics output view
ECShowNanes[] di spl ays the material names associated with each bl ock | abel

EOH deNanes|[] hi des material names associ ated
with block |abels fromviewin the el ectrostatics output w ndow

ECShowPoi nt s[] di splays the input node point as part of the output geonetry
ECH dePoints[] inhibits the display of input node points in the el ectrostatics output w ndow

ECSnpot hOn[] turns on snoothing of the D and E fields. The D and E fields
are then displayed using a linear interpolation of the field fromnodal val ues

ECSnoot hOF f [] turns off smoothing of the D and E fields. The D and E fields
are then displayed using values that are pi ecewi se constant over each el enent.

ECSnapGi dOn[] turns on snap-to-grid
ECSnapG i dOFf [] turns off snap-to-grid

EQZoom[x1, y1, x2,y2] Set the display area to be fromthe bottomleft corner specified
by {x1,yl} to the top right corner specified by {x2,y2}. Equivalent forns are:
EQZoom[ {x1,y1l}, {x2,y2}]
EQZoom[ { {x1, y1}, {x2,y2}}]

EQZoom n[] zoons out by a factor of 200%
EQZoomNatural [] zoons to a "natural” view with sensible extents.
EQZoontut [] zooms out by a factor of 50%
EORefreshVi ew[] Redraws the current view

EQGet Vi ew[] grabs the current el ectrostatics output view and returns a bitnapped
graphi cs object. This object can subsequently be displayed using the Show[] command

m Miscdlaneous

EQC ose[] cl ose the current postprocessor docunent and wi ndow

EQCGet Probl emi nfo[] returns a list with two val ues: the Problem Type (0 for planar and
1 for axisymmetric) and the depth assumed for planar problenms in units of meters.

ECRel oad[] rel oads the current el ectrostatics output file.

ECSaveBi t map["fil enane" ] saves a bitmapped screenshot of
the current viewto the file specified by "fil ename", subject to the
printf-type formatting expl ai ned previously for the El SaveAs comrand.

ECSaveMet afil e["fil ename" ] saves an extended netafil e screenshot
of the current viewto the file specified by "filename", subject to the
printf-type formatting expl ai ned previously for the El SaveAs comrand.

ECSet Edi t Mode[" npde" ] sets the node of the postprocessor to point,
contour, or area node. Valid entries for node are "point", "contour", and "area".
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m Heat Flow Output Commands

m Contours, Regions, and Integrals

HOAddCont our [x,y] adds the point {x,y} to the contour that is used for plotting
val ues along lines and for conputing line integrals. An equivalent formis:
HOAddCont our [ {X, Yy }]

HOBendCont our [angl e, angl estep] repl aces the straight line formed by the last two points in the
contour by an arc that spans angle degrees. The arc is actually conposed of many straight
lines, each of which is constrained to span no nore than angl estep degrees. The angle
paraneter can take on values from -180 to 180 degrees. The angl estep paraneter nust be greater
than zero. If there are less than two points defined in the contour, this command is ignored.

HOO ear Contour [] clears the current contour selection

HCOSel ect Bl ock[x,y] sel ect the block that contains point {x,y}. An equivalent formis:
HOSel ect Bl ock [ {x,y}]

HOSel ect Poi nt [x,y] adds a contour point at the closest input point to {x,
y}. If the selected point and a previous selected points |lie at the ends of an
arcsegnment, a contour is added that traces along the arcsegnent. The sel ect poi nt
command has the same functionality as the |eft-button-click contour point
sel ection when the programis running in interactive node. An equivalent formis:
HOSel ect Poi nt [ {X,Y}]

HOGr oupSel ect Bl ock[n] selects all of the bl ocks that
are | abel ed by block | abels that are nmenmbers of group n. If no nunber
is specified (i.e. HOG oupSel ectBlock[]), all blocks are sel ected.

HOC ear Bl ock[] clears the current block sel ection

HOBI ockl nt egral [type] cal culate a block integral for the
sel ected bl ocks. The type paraneter can take on the foll ow ng val ues:
0 - Average Tenperature
1 - Block Cross-section
2 - Block Vol urme
3 - Average F over the block
4 - Average G over the bl ock
returns either a single value or a list of two val ues, depending on the specified type

HOLi nel ntegral [type] cal cul ate the line
integral for the defined contour. Valid type sel ections include:
0 - Tenperature Difference (G-t)
1 - Heat Flux (F-n)
2 - Contour length
3 - Average tenperature
This integral returns either one val ue
or a list of two values, depending on the type of integral
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HOVekePI ot [Pl ot Type, NunPoi nt s, Fi | enang, Fi | eFor mat ]

This function all ows progranmatic access to FEMMs X-Y plot routines. |f only PlotType
or only PlotType and NunPoints are specified, the conmand is interpreted as a
request to plot the requested plot type to the screen. If, in addition, the Filenane
paraneter is specified, the plot is instead witten to disk to the specified file
nane as an extended netafile. If the FileFormat paraneter is also, the conmand is
instead interpreted as a command to wite the data to disk to the specfied file nane,
rather than display it to make a graphical plot. Valid entries for PlotType are:

- T (tenperature)

- |F| (Magnitude of heat flux density)

- F. n (Normal heat flux density)

- F . t (Tangential heat flux density)

- |G| (Magnitude of field intensity)

- G. n (Nornmal tenperature gradient)
- G. t (Tangential tenperature gradient)

OO~ WNREO

HOGet Conduct or Properties["conductor"] returns properties for the conductor
property named "conductor”. Alist with two values is returned: The tenperature
of the specified conductor, and the total heat flux fromthe specified conductor.

= Field Values

HOGet Poi nt Val ues([x,y] returns the various field val ues
associated with the point at {x,y}. The return values, in order, are:
T - tenperature

Fx - x- or r- direction conponent of heat flux density

Fy - y- or z- direction conponent of heat flux density

- X- or r- direction conponent of tenperature gradient

- y- or z- direction conponent of tenperature gradient

- X- or r- direction conponent of thermal conductivity

-~ y- or z- direction conponent of thermal conductivity

An equivalent formis:

HOGet Poi nt Val ues[x, y]

2LQQ

HOGet T[x,y] returns the tenmperature at point {x,y}. An equivalent formis:
HOGet T[{X, Y} ]

HOGet K[x,y] returns a list with two el ements contai ni ng
the thermal conductivity at point {Xx,y}. An equivalent formis:
HOGet K[ {X, ¥} ]

HOGet D[x,y] returns a list with two el ements
containing the heat flux density at point {x,y}. An equivalent formis:
HOGet F[{x, y}]

HOGet E[x,y] returns a list with two el ements contai ni ng
the tenperature gradient at point {x,y}. An equivalent formis:
HOGet G[ {X, ¥}

= View Manipulation

HOShowCont our Pl ot [nuntont our s, | ower V, upper V] shows the V contour plot with options:
nuntontours - Nunber of equipotential lines to be plotted.

upperV - Upper limt for contours.

lowerV - Lower limt for contours.

If nuncontours is -1 all paraneters are ignored and default val ues are used

HOH deCont our Pl ot [] hides the currently displayed contour plot
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HOShowDensi t yPI ot [| egend, gscal e, t ype, upper D, | ower D]
Shows the flux density plot with options:
legend - Set to O to hide the plot legend or 1 to show the plot |egend.
gscale - Set to O for a colour density plot or 1 for a grey scale density plot.
upperD - Sets the upper display limt for the density plot.
lowerD - Sets the lower display limt for the density plot.
type - Sets the type of density plot. A value of O plots
tenperature, 1 plots the nagnitude of D, and 2 plots the magnitude of E

HOH deDensityPl ot [] hides the currently displayed density pl ot

HOSet Gri d[density, "type"] changes the grid spacing. The density
paraneter specifies the space between grid points, and the type paraneter
is set to "cart" for Cartesian coordinates or "polar" for polar coordinates.

HOShowGri d[] displays the grid points

HOH deGrid[] hides the grid points fromviewin the heat flow output w ndow
HOShowiesh[] di spl ays the nesh

HOH deMesh([] hides the finite el enent nesh fromin the heat flow output view
HOShowNanes [] di spl ays the material names associ ated with each bl ock | abel

HOH deNanes|[] hi des material nanmes associ ated
with block | abels fromviewin the heat flow output w ndow

HOShowPoi nts[] di spl ays the input node point as part of the output geonetry
HOH dePoints[] inhibits the display of input node points in the heat flow output w ndow

HOSrmoot hOn[] turns on snoothing of the D and E fields. The D and E fields
are then displayed using a linear interpolation of the field fromnodal val ues

HOSmoot hOF f [] turns of f smoothing of the D and E fields. The D and E fields
are then displayed using values that are piecew se constant over each el enent.

HOSnapG i dOn[] turns on snap-to-grid

HOSnapG i dOff [] turns of f snap-to-grid

HOZoom[x1, y1, x2,y2] Set the display area to be fromthe bottomleft corner specified
by {x1,yl} to the top right corner specified by {x2,y2}. Equivalent forns are:
HOZoom([ {x1,y1l}, {x2,y2}]

HOZoom[ { {x1,y1}, {x2,y2}}]

HOZoom n[] zoons out by a factor of 200%

HOZoomNat ural [] zoons to a "natural” view with sensible extents.

HOZoonut [] zooms out by a factor of 50%

HORef reshVi ew[] Redraws the current view

HOGet Vi ew[] grabs the current heat flow output view and returns a bitmapped
graphi cs object. This object can subsequently be displayed using the Show[] command

m Miscdllaneous

HOC ose[] cl ose the current postprocessor docunent and wi ndow
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HOGet Probl emi nfo[] returns a list with two val ues: the Problem Type (0 for planar and
1 for axisymmetric) and the depth assumed for planar problenms in units of meters.

HORel oad[] rel oads the current heat flow output file.

HOSaveBi t map["fil enane" ] saves a bitmapped screenshot of
the current viewto the file specified by "fil ename", subject to the
printf-type formatting expl ai ned previously for the H SaveAs comrand.

HOSaveMet af il e["fil enane" ] saves an extended netafil e screenshot
of the current viewto the file specified by "filenane", subject to the
printf-type formatting expl ai ned previously for the H SaveAs comrand.

HCOSet Edi t Mode [" npde" ] sets the node of the postprocessor to point,
contour, or area node. Valid entries for node are "point", "contour", and "area".

m Current Flow Output Commands

m Contours, Regions, and Integrals

CQAddCont our [x,y] adds the point {x,y} to the contour that is used for plotting
val ues along lines and for conputing line integrals. An equivalent formis:
COAddCont our [{X, y}]

COBendCont our [angl e, angl estep] repl aces the straight line forned by the last two points in the
contour by an arc that spans angle degrees. The arc is actually conposed of many straight
lines, each of which is constrained to span no nore than angl estep degrees. The angle
paraneter can take on values from -180 to 180 degrees. The angl estep paraneter nust be greater
than zero. If there are less than two points defined in the contour, this command is ignored.

COCl ear Contour [] clears the current contour selection

CCsel ect Bl ock[x,y] select the block that contains point {x,y}. An equivalent formis:
COSel ect Bl ock[ {x,y}]

COSel ect Poi nt [x,y] adds a contour point at the closest input point to (X,
y}. If the selected point and a previous selected points |lie at the ends of an
arcsegnment, a contour is added that traces along the arcsegnent. The sel ect poi nt
command has the sanme functionality as the |eft-button-click contour point
sel ection when the programis running in interactive node. An equivalent formis:
COSel ect Point [{X,y}]

COGr oupSel ect Bl ock[n] selects all of the blocks that
are | abel ed by block | abels that are nmenbers of group n. If no nunber
is specified (i.e. COGoupSel ectBlock[]), all blocks are selected.

COCl ear Bl ock[] clears the current block sel ection
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COBl ockl ntegral [type] cal cul ate a block integral for the
sel ected bl ocks. The type paraneter can take on the foll ow ng val ues:

0 Real Power

1 React i ve Power

2 Appar ent Power

3  Tinme-Average Stored Energy

4 Bl ock cross-section area

5 Bl ock vol une

6 x (or r) direction Weighted Stress Tensor force, DC conponent

7 'y (or z) direction Wighted Stress Tensor force, DC component

8 x (or r) direction Wi ghted Stress Tensor force, 2x frequency conponent
9 'y (or z) direction Weighted Stress Tensor force, 2x frequency conponent
10 Weighted Stress Tensor torque, DC conponent

11 Weighted Stress Tensor torque, 2x frequency conponent
Returns either a single value or a list of two val ues, depending on the specified type

COLi nel ntegral [type] calculate the line
integral for the defined contour. Valid type selections include:
E t
J.n
Contour |ength
Aver age vol t age over contour
Force fromstress tensor
5 Torque fromstress tensor
This integral returns either one val ue
or a list of two values, depending on the type of integral

A WNPEFEO

COvakePl ot [Pl ot Type, NunPoi nt s, Fi | enane, Fi | eFor mat |
This function all ows programmatic access to FEMM s X-Y plot routines. |If only PlotType
or only Plot Type and NunPoints are specified, the command is interpreted as a
request to plot the requested plot type to the screen. If, in addition, the Filenane
paraneter is specified, the plot is instead witten to disk to the specified file
name as an extended netafile. If the FileFormat paranmeter is also, the conmand is
instead interpreted as a command to wite the data to disk to the specfied file nane,
rather than display it to make a graphical plot. Valid entries for PlotType are:
0 V (Voltage)
1 |J| (Magnitude of current density)
2 J.n (Normal current density)
3 J.t (Tangential current density)
4 |E (Magnitude of field intensity)
5 E.n (Normal field intensity)
6 E.t (Tangential field intensity)
7 |[Jc| (Magnitude of conduction current density)
8 Jc.n (Nornmal conduction current density)
9 Jc.t (Tangential conduction current density)}
10 |Jd| (Magnitude of displacenent current density)
11 Jd.n (Normal displacenent current density)
12 Jd.t (Tangential displacenent current density)

CCOCet Conduct or Properties["conductor"] returns properties for the conductor
property nanmed "conductor”. Alist with two values is returned: The vol tage of
the specified conductor, and the total current fromthe specified conductor.
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= Fidd Values

CCOCet Poi nt Val ues[x,y] returns the various field val ues

associated with the point at {x,y}. The return values, in order, are
V & Vol tage

Jx & x- or r- direction conponent of current density

Jy & y- or z- direction conponent of current density

Kx & x- or r- direction conponent of AC conductivity

Ky & y- or z- direction conponent of AC conductivity

Ex & x- or r- direction conponent of electric field intensity

Ey & y- or z- direction conponent of electric field intensity

ex & x- or r- direction conponent of permttivity

ey & y- or z- direction conponent of permttivity

Jdx & x- or r- direction conponent of displacement current density
Jdy & y- or z- direction conponent of displacenment current density
oXx & X- or r- direction conponent of permttivity

oy &y- or z- direction conponent of permttivity

Jcx & x- or r- direction conponent of conduction current density
Jcy & y- or z- direction conponent of conduction current density
An equivalent formis

CCOCet Poi nt Val ues[{x,y}]

COGet V[X,y] returns the voltage at point {x,y}. An equivalent formis
COCet V[ {X,Yy}]

COCGetJ([X,y] returns a list with two el enents
containing the current density at point {x,y}. An equivalent formis
COCet J[{X,Y}]

COCGet K[x,y] returns a list with two el enents
contai ning the ac conductivity at point {x,y}. An equivalent formis
COGet K[ {X,Y}]

COGet E[x,y] returns a list with two el ements cont ai ni ng
the electric field intensity at point {x,y}. An equivalent formis
COGet E[{X,Y}]

= View Manipulation

COShowCont our Pl ot [nuntont ours, | ower V, upper V] shows the V contour plot with options:
nuntontours - Nunber of equipotential lines to be plotted
upperV - Upper limt for contours
lowerV - Lower limt for contours
If nuncontours is -1 all paraneters are ignored and default val ues are used

COHi deContour Pl ot [] hides the currently displayed contour plot
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CGshowDensi t yPl ot [| egend, gscal e, t ype, upper, | ower ]

Shows the flux density plot with options:

legend - Set to O to hide the plot legend or 1 to show the plot |egend.

gscale - Set to O for a colour density plot or 1 for a grey scale density plot.
upper - Sets the upper display linmt for the density plot.

lower - Sets the lower display limt for the density plot.

type - Sets the type of density plot. Plot types include:

0 |V
1 [Re(V)|
2 [Im\V) |
3 |J]
4 |Re(J)|
5 [ImJ) |
6 |E|
7 |Re(E)|
8 |ImE) |

COHi deDensityPl ot [] hides the currently displayed density pl ot

COSet Grid[density,"type"] changes the grid spacing. The density
paraneter specifies the space between grid points, and the type paraneter
is set to "cart" for Cartesian coordinates or "polar" for polar coordinates.

COShowGrid[] displays the grid points

COHi deGrid[] hides the grid points fromviewin the current output w ndow
CCshowivesh[] di spl ays the nmesh

COHi deMesh[] hides the finite el enent mesh fromin the current output view
COshowNanes[] di splays the material nanes associ ated with each bl ock | abel

CCHi deNanes [] hides naterial nanes associ at ed
with block labels fromviewin the current output w ndow

COshowPoi nts[] di splays the input node point as part of the output geonetry
COHi dePoints[] inhibits the display of input node points in the current output w ndow

COSnpot hOn[] turns on snmoothing of the D and E fields. The D and E fields
are then displayed using a linear interpolation of the field fromnodal val ues

COsnoot hOF f [] turns off snmoothing of the D and E fields. The D and E fields
are then displayed using values that are pi ecewi se constant over each el enent.

COSnapGri dOn[] turns on snap-to-grid
COSnapGidOf[] turns off snap-to-grid

COZoom(x1, y1, x2,y2] Set the display area to be fromthe bottomleft corner specified
by {x1,yl} to the top right corner specified by {x2,y2}. Equivalent forns are:
COZoom[ {x1,y1}, {x2,y2}]

COZoom([ { {x1,yl}, {x2,y2}}]

CQZoom n[] zoons out by a factor of 200%

COZoomNat ural [] zoons to a "natural" view with sensible extents.

CQZoomut [] zoons out by a factor of 50%

CORefreshVi ew[] Redraws the current view
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COGet Vi ew[] grabs the current output view and returns a bitmapped graphics
obj ect. This object can subsequently be di splayed using the Show[] conmand

m Miscellaneous
COCl ose[] close the current postprocessor docunent and wi ndow

COGet Probl em nfo[] returns a list with two values: the Problem Type (0 for planar and
1 for axisymmetric) and the depth assumed for planar problems in units of meters.

CORel oad[] rel oads the current output file.

COSaveBi t map["fil ename" ] saves a bitnapped screenshot of
the current viewto the file specified by "fil ename", subject to the
printf-type formatting expl ai ned previously for the Cl SaveAs comrand.

COSaveMet afil e["fil ename" ] saves an extended netafil e screenshot
of the current viewto the file specified by "filenane", subject to the
printf-type formatting expl ai ned previously for the Cl SaveAs comrand.

CCsSet Edi t Mode[" node" ] sets the node of the postprocessor to point,
contour, or area node. Valid entries for node are "point", "contour", and "area".

m Magnetics Output Commands

m Contours, Regions, and Integrals

MOAddCont our [x,y] adds the point {x,y} to the contour that is used for plotting
val ues along lines and for conputinlocatedg |ine integrals. An equivalent formis:
MOAddCont our [ {X, Yy }]

MOBendCont our [angl e, angl est ep] replaces the straight Iine forned by the last two points in
curvethe contour by an arc that spans angle degrees. The arc is actually conposed of nany
strai ght lines, each of which is constrained to span no nore than angl estep degrees. The angle
paraneter can take on values from -180 to 180 degrees. The angl estep paraneter nust be greater
than zero. If there are less than two points defined in the contour, this command is ignored.

MOCl ear Contour [] clears the current contour selection

MOSel ect Bl ock[x,y] select the block that contains point {x,y}. An equivalent formis:
MOSel ect Bl ock[{x,Vy}]

MOSel ect Poi nt [x,y] adds a contour point at the closest input point to {x,
y}. If the selected point and a previous selected points |lie at the ends of an
arcsegnment, a contour is added that traces along the arcsegment. The sel ect poi nt
command has the sanme functionality as the |left-button-click contour point
sel ection when the programis running in interactive node. An equivalent formis:
MOSel ect Poi nt [ {X,y}]

MOGr oupSel ect Bl ock[n] selects all of the blocks that
are | abel ed by bl ock | abel s that are nmenbers of group n. |If no nunber
is specified (i.e. MOGroupSel ectBlock[]), all blocks are selected.

MOCl ear Bl ock[] clears the current block sel ection
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MOBI ockl nt egral [type] cal cul ates a bl ock integral over the sel ected bl ocks
There is a single (possibly conplex) return value. Valid type specifications are

0 - AJ

1-A

2 - Magnetic field energy

3 - Hysteresis and/or |am nation | osses

4 - Resistive | osses

5 - Block cross-section area

6 - Total |osses

7 - Total current

8 - Integral of Bx (or Br) over block

9 - Integral of By (or Bz) over block

10 - Bl ock vol une

11 - x (or r) part of steady-state Lorentz force

12 -y (or z) part of steady-state Lorentz force

13 - x (or r) part of 2X Lorentz force

14 -y (or z) part of 2X Lorentz force

15 - Steady-state Lorentz torque

16 - 2X conponent of Lorentz torque

17 - Magnetic field coenergy

18 - x (or r) part of steady-state weighted stress tensor force
19 -y (or z) part of steady-state weighted stress tensor force
20 - x (or r) part of 2X wei ghted stress tensor force
21 -y (or z) part of 2X wei ghted stress tensor force
22 - Steady-state weighted stress tensor torque

23 - 2X conponent of weighted stress tensor torque

24 - R*2 (i.e. nonment of inertia / density

MOLi nel ntegral [type] calculates the line integral for the defined contour.
The follow ng types of line integral and the return values are as follows
- total B.n, average B.n over the contour
- total H't, average H't over the contour
- Contour length, surface area
- Stress Tensor Force: DCr/x force, DCy/z force, 2X r/x force, 2X y/z force
- Stress Tensor Torque: DC torque, 2X torque
- total (B.n)"2, average (B.n)"2
Typically returns two (possibly conpl ex) val ues as
results. However, the Stress Tensor Force integral returns four val ues

a b wdNdEFL O

MOVakePI ot [Pl ot Type, NunPoi nt s, Fi | enane, Fi | eFor mat |

This function all ows programmatic access to FEMM s X-Y plot routines. If only PlotType

or only PlotType and NunPoints are specified, the conmand is interpreted as a
request to plot the requested plot type to the screen. If, in addition, the Filenane
paraneter is specified, the plot is instead witten to disk to the specified file
nane as an extended netafile. If the FileFormat paraneter is also, the conmand is

instead interpreted as a command to wite the data to disk to the specfied file nane,

rather than display it to make a graphical plot. Valid entries for PlotType are
- Potential
- |B]
B-n
- B-t
- [HI
- H -n
~H -t
- Jeddy
- Jsour ce+Jeddy

o ~NOO O WNEREO
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MOGet Ci rcui t Properties["circuit"] is used prinarily to obtain i npedance i nformati on associ ated
with circuit properties. Properties are returned for the circuit property naned "circuit".
Alist of three values is returned by the function. In order, the elenents of this list are:
current - the current carried by the circuit.
volts - the voltage drop across the circuit in the circuit.
flux - the circuit's flux |inkage
Any of these entries could possibly be conpl ex-val ued.

= Fidd Values

MOCGet Poi nt Val ues(x,y] get the field val ues at
{X,y}. The function returns a |list of values which represent:
A - vector potential A flux=2«Pi«r«A if axisymretric
Bl - Bx if planar, Br if axisymetric
B2 - By if planar, Bz if axisymetric
Sig - conductivity
E - stored energy density
HL - Hx if planar, H if axisymetric
H2 - Hy if planar, Hz if axisymetric
Je - Eddy current contribution to current density
Js - Source current contribution to current density
Mil - nux if planar, mur if axisymetric
Mi2 - muy if planar, nmuz if axi symmetric
Pe - Power density dissipated through ohm c | osses
Ph - Power density dissipated by hysteresis
ff - Wnding fill factor

MOGet A[x,y] returns the vector potential, A for 2D planar
problenms, and it returns flux, 2«Pi «r+A for axisynmetric probl ens.
The return value i s possbly conpl ex-val ued. An equivalent formis:
MOGet A[{X, ¥}]

MOGet B[x,y] returns a list with two el ements contai ni ng
the magnetic flux density at point {x,y}. An equivalent formis:
MOGet B[ {X, Yy} ]

MOGet H[x,y] returns a list with two el ements contai ni ng
the magnetic field intensity at point {x,y}. An equivalent formis:
MOGet B[ {X, Yy }]

MOGet J[x,y] returns the electric current density at point {x,y}. An equivalent formis:
MOGet J[{X,Yy}]

MOGet Mu[x,y] returns a list with two el ements contai ni ng
the magnetic perneability at point {x,y}. An equivalent formis:
MOGet Mu[ {x,y}]

MOGet Pe[x,y] returns the electrical (ohmc) loss density at point {x,y}. An equivalent formis:
MOGet Mu[ {x,y}]

MOGet Ph[x,y] returns the hysteresis and/or | ami nated
eddy current |oss density at point {x,y}. An equivalent formis:
MOGet Ph[ {x,Yy}]

MOGet Conductivity[x,y] returns the
el ectrical conductivity at point {x,y}. An equivalent formis:
MOGet Conducti vity[{x,y}]
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MOGet Ener gyDensi ty[x,y] returns the energy
density in the magnetic field at point {x,y}. An equivalent formis:
MOCGet Ener gyDensi ty[{X, Y} ]

= View Manipulation

MOShowCont our Pl ot [nuntont ours, | ower A upper A type] shows the A contour plot with options:
nuntontours - Nunber of A equipotential lines to be plotted.
upper A — Upper limt for A contours.
lower A - Lower linmit for A contours.
type - Choice of "real", "inag", or "both" to show
either the real, imaginary of both real and inmaginary conmponents of A
If nuntontours is -1, all paraneters are ignored and default val ues are used

MOH deCont our Pl ot [] hides the currently displayed contour plot

MOShowDensi t yPI ot [| egend, gscal e, upper B, | ower B, t ype]

shows the flux density plot with the options:

legend - Set to O to hide the plot legend or 1 to show the plot |egend.
gscale - Set to O for a colour density plot or 1 for a grey scal edensity plot.
upperB - Sets the upper display limt for the density plot.

lowerB - Sets the |lower display limt for the density plot.

type - Type of density plot to display. Valid entries are "mag", "real",

and "i mag" for magnitude, real conponent, and inagi nary conponent of B, respectively.
Al ternatively, current density can be displayed by specifying "jmag", "jreal",

and "jimag" for magnitude, real conponent, and inmgi nary conponent of J, respectively.

If legend is set to -1 all parameters are ignored and default val ues are used

MOH deDensityPl ot [] hides the currently displayed density pl ot

M3Set Gi d[density, "type"] changes the grid spacing. The density
paraneter specifies the space between grid points, and the type paraneter
is set to "cart" for Cartesian coordinates or "polar" for polar coordinates.

MoShowGr i d[] displays the grid points

MOH deGrid[] hides the grid points fromviewin the el ectrostatics output w ndow
MOShowivesh[] di spl ays the nesh

MOH deMesh[] hides the finite el enent mesh fromin the el ectrostatics output view
MOShowNanes [] di spl ays the material names associ ated with each bl ock | abel

MOH deNanes|[] hi des material nanmes associ ated
with block labels fromviewin the electrostatics output wi ndow

MOShowPoi nt s[] di spl ays the input node point as part of the output geonetry
MOH dePoints[] inhibits the display of input node points in the electrostatics output w ndow

MOSroot hOn[] turns on snoothing of the D and E fields. The D and E fields
are then displayed using a linear interpolation of the field fromnodal val ues

MOSrmoot hOF f [] turns of f smoothing of the D and E fields. The D and E fields
are then displayed using values that are piecew se constant over each el enent.

MOSnapGi dOn[] turns on snap-to-grid

MOSnapG i dOFf [] turns off snap-to-grid
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MOZoom[x1, y1, x2,y2] Set the display area to be fromthe bottoml|eft corner specified
by {x1,yl} to the top right corner specified by {x2,y2}. Equivalent forns are:
MXZoom[ {x1, y1l}, {Xx2,y2}]
MXZoom[ { {x1,y1l}, {X2,y2}}]

MXoomi n[] zoonms out by a factor of 200%
MOZoormNat ural [] zoons to a "natural" view w th sensible extents.
MXZoonut [] zooms out by a factor of 50%
MORef reshVi ew[] Redraws the current view

MOGet Vi ew[] grabs the current el ectrostatics output view and returns a bitnapped
graphi cs object. This object can subsequently be displayed using the Show[] conmand

m Miscellaneous

MOCl ose[] close the current postprocessor docunent and wi ndow

MOGet Probl emi nfo[] returns a list of two values: the problem
type (0 for planar, 1 for axisymmetric) and the analysis frequency in Hz.

MORel oad[] rel oads the current el ectrostatics output file.

MOSaveBi t map["fil enane" ] saves a bitmapped screenshot of
the current viewto the file specified by "fil ename", subject to the
printf-type formatti ng expl ai ned previously for the El SaveAs comrand.

MOSaveMet afi l e["fil ename" ] saves an extended netafile screenshot
of the current viewto the file specified by "filenane", subject to the
printf-type formatting expl ai ned previously for the El SaveAs comrand.

MOSet Edi t Mode[" npde" ] sets the node of the postprocessor to point,
contour, or area node. Valid entries for node are "point", "contour", and "area".



