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Wh a't Il s a Power Surfac
It is |ike freeform NURBS control pol vy« he res
associated with NURBS removed. I'n the it i S
Subdivision Surface object or SubD for at Pi X
oped this technology for modeling orga can se
its animated fil ms.
Another way to think about a SubD is tl oap bu
es of the control polygon pull on the ¢ ou put
together they exert more of a pulling ¢ he soa
more curved You can also increase t h¢ soap
creasing the weighting on an edge and ubbl e
edge. | f you increase the weighting o SSKICHEE-RENENN-EREREENNE h e e
create a creased edge that is not smoot
Creating SubDs
There are several ways to create SubD ¢ Sol i d
Surfacing provides sever al Primitive ol used
you can use sketches to generate SubDs, t me s h
rectly into the Power Surfacing editor .
Starting in version 2.0, you can al so ¢ ing su
ture tree. Pl ease refer to the Power S eat ur e
document for more information.

Moved Edge Changes

Additional Edges Mo Wei ghted Edges Pull 100% Weight Produce
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From the Power Surfacing
You can create both the Part file and
menu when you select one of the Power
Power Surfacing Q D vL.-% -H b Z/;‘I = 6 |

Creation Tools @ Create Box

Save 4 @ Create Torus

Impert Te Current 4 ﬂ Create Cylinder

Create Reference Mesh ¥ | [Z7 | Create Planar Surface

Create C
4 |tndo % R
reate From Sketc

&= | Redo
o . ) Create From Surface
@) | Auto Update All Constraints

Selection L4

View Mode k

Shader Display k

Box Modeling 4

Poly Modeling 4

Constraints 4

Retopologize Tools 4

Specialized Tools L4

Alignment Tools L4

License
‘@ Help

Options...

About Power Surfacing...
Creation Dropdown
With a Part fi already open, in the
drop down that ets you create SubDs
existing Surface.

=

Cre_ate

B Extrude Insert Offset Bridae

0x

O Loops Loop
Create Box

@ Create Torus
ﬁ Create Cylinder
£57 | Create Planar Surface
.’rg\ Create Cone

E Create From Sketch
4 | Create From Surface

P a g%

Me i

t he ¢ y f

Sur f e e C |
Default Torus
Cylinder Shape

Power t t |

from t ref

Def ault Cone

Shape
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Create From Box, Torus, Cylinder, Pl anar Surfac
_ _ - .
5 @®6 0oL
Power Surfacing |l ets you choose between Box, Torus, Cylinder, I
tive objects for use as the starting Control Me s h . Each all ows
rameters. You must click the Accept check mark to start editing¢
cancel the creation by clicking the red X.
o R « % K B
BoxOptions " TorusOptions o CylinderOptions = ConeOptions =
Length 10in = Ml 5i o Sides Top Radi T o
| : ajor us in i 1 op s in s
\nfidith 10in = Minr Radius Radius 5in - Bottom Radius  [5in B
N L MeiorRadius Segmerts 2] || [ Heion Height
-EgreE Mirvo FReites Seopments Side Segments Sides
W/ Segents (7] Mid pare Cap Segments Camee
H Segments . ] .

- [] Retation Offset - [ Mid plane - Side Segments -
[ Mid Plane y Jl| [ Rotation Offset I 7 wid Prane ;
[ Rotation Offset [] Rotation Offset
The Pl anar Surface is an open edged SubD object. I f you are us:¢
faces rather than volumes you may wish to use this option to s
pl an on extending the edges upward, you may want to use the FI.I
fore creation.

Create Planar Surface 7

« K
Planar SurfaceOptions el
Length
Width
I L segmers
W Seaments

% Flip SubD Mormals

[] Rotation Offset 7

m

r ma |

™

Ay
2 //‘5'/‘@&

faci

up |

ng

P a gée

eft i

mag e ;
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Mi d Pl ane

Al Primitives have the option to be extruded from the Create PI

Extruded up

Rotation Offset

Primitive objects can also be rotated to an offset during the cI
up a text box that allows you to type in the rotation in degree

Create Planar Surface 7

[ Flip Marmals

Fiotation Offzet
45° -

oy

m

The | eft plane uses no rotation of

Pa g7 Copyright E IntegrityWa
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Create From Sketch (continued)
I f you chose to create a surface from the
to divide it into a meaningful SubD surfac
el ements whenever poseeasolmlte.i nl fc utrhvee ss k @ thely
eight segments per 360 degrees. The Overri
segments, but it is recommended that you U
Override Sample Density

I f the sketch -lciometaari nssi daensy, ntoney wi | | be ¢
tions before the control mesh is created.
ting on the slider, per 360 degrees is 10.
Creation Pl ane

I n the Creation Plane section, you can set
it from the Feature Tree in the viewport.
tion |ist box and in the viewport.

| Viewing

= partl (Default<<Defaults_..

@I Sensors
W R’
Annotations -
Box Options ] I §E Material <not specified»
Length o/ 2
) - I <>\ Top Plane
"Width 10in o = Right Plane
Height =L Qrigin
B 1) sketchl
L Segments
W Segments
H Segmerts _j
4 ‘
. 3 A
[ Mid Plane
[ Ratation Offset
Creation Plane
’W‘ ®

Pag%
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Vi ewing

While setting up the creation method for your SubD, you can al
Me s h, SubD, or SubD plus Cage.

|l mages showing a planar SubD during the creation pro

The bottom row shows a simple box primitive with
SubD more closely resembles the control mesh as

P a gle0 Copyright E IntegrityWa



Sel ection

Region Sel ect

Power Surface follows the same conventions as SolidWorks for r
mode wheolej sautbs crossed by the marquee wil/l be selected. I n win
subbjects fully within the marquee wil/ be selected.

When using the sel dctciionng marjewaes, widdk be sel ected along with t
Gener al

Faces, edges and vertices are previewed in hover mode¢ ewitt oror ai
subbjects will turn cyan colored.

To add to the selection, you c¢anothjodadt sdofwno m hteh e tsrd| ecetyi.o nl,o y ceu
down.

Status Bar

The number and type of currently selected vertices, edges or f:
selection, it may also show | ocation, |l engt h, wei ght, or other
Smart Selection

I'n Any mode, the position of the cursor over the edge will det
third of the edge will select a |l oop, while the cent@eéethird wi
mine the direction of the face |l oop. Zoom in closer for more act
Soft Selection

Selections can also be "soft." The influence of transforms can
tance. See Soft Selection in the Property Manager section. See

Pagll
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Gizmos/ Tri ad

Power Surfacing has its own unigue context aware gi zmo. Besi des
be able to access many of the command's advanced parameters rigl

The Transform Tr.iad or Gi 7 mo

X

Th&ransfozmo provides
Mo v e, Rotate and Scal
dual axis functionald.
formed by using the o
the Wedge shaped port
dual axi s moves. Us e
portion to perform du

Single axis scale

Single axis rotate

Dual axis scale

Dual axis move

Specialty Gi zmos

ThExpamidzmo all ows you to incr

of a faodjectswskel ection durin]j Amount

ThRot agiamo all ows you t o -orbojted Increment value
whil e the command wusing it is Expand

\ 4—_\
Thencremengi ¥mbual | ows you to ‘7/

Extrude, Bridge and I nsert Lo¢
Crease activated, it |l ets you se-

l ected edges. Rotate

Th¥al ue Adjgusztnme ngdl | ows you to

pertaining to the current command while active. Commands

such as Bridge allow the tension at either end to be adjusted.
the previewed edge | oops.

P a gle2 Copyright E IntegrityWa



Property Manager

Accept, Cancel, Undo, Redo

Accept and Cancel are context sensitive commands. When you are |
needs to be ended, such as Extrude or Il nsert Loops, the Accept (
ation.

When no operation is in progress, the commands will act as foll

The OK , or Accept button, represented by the green check mar
facing model to a BRep or NURBS model that can then be modified
tures.

x The Cancel button, represented by the red check mark, wild.l a
Power Surfacing model since the | ast conversion.

, Ctr |l + Z

Undoes the |l ast action performed on the SubD. This includes sel
Sol i dWorks commands. The SubD's construction stack remains inde
you to be able to undo previous actions after returning to edit
o Redo, Ctrl + X
Reverses the | ast undo command.
Feature Creation Settings

Feature Creation Settings =
Qual-*tgoar se, Medi um, Fine, Very Fine Qualty
This is where you can increase the qualit [MEdium '] ed Sub|
automatically calculates the quality base Tuope: tting
Increase quality only if you seenvemts in [Nmma| v] Rep an
Type Nor mal , 1 to 1 Planar, 1 to 1 NURBS

Nor mmaolhverts the SubD to a minimal number of NURBS s

1 to lcoRleanNnsA the control mesh to a NURBS body with only pla
option for a quick way to save the part file without waiting f ol

1 t o 1 cNAWVRBtS the subbD creating one NURBS surface for each

me s h . Use this option when you need to register features from p:
tures, such as Fillet may need the edges reselected after edits

P a gle3 Copyright E IntegrityWa



Command Options

This context sensitive panel contains the parameters associate
mand is being used, the rollout wild.l be empty. See the individ
usage. When an operation is in progress, the Accept and Cance

the current operation.

Selection Utility Panel

The Selection Utility rollout contains options pertaining to S
time during the edit session.

Selection Type

N Sel

ect Any
i e
Al l ows for selectioobpfecanyyplesth&ertrh Selection Utility (i
Once @&absjuehct is selected, Add (Shi ft : : . Ke
on that selection type. With nothing Selection filters: gi
With something selected, draggiwobject i . = ur
onl y. An Edge Ring smart selection i .| N o I
half of an edge Edge Loop smart sel O a do
the ends of the edge. Face Ring smart b
face near the edge in the direction o e
SIRE
& =
Face .
Selection tools:
Al l ows the selection of faces only. —
ﬂ Il ] ]
N “H T
Edge
(| h | i f d | —L! =
A ows the selection o edges only. T
> Triad orientati
rnad arentation:
“Vertex
Al'l ows the selection of vertices only ‘IEJ\
Edoge fertes Wwieight
@Edge Loop J J
0 s
Selects a connected set of continuous I cl
|l oops stop and start at vertices that . r
will continue around the boundary wunt DQUIEkMDVE rt
the edge count of their vertices .
g || Constrained Move
& Soft Selecton
Edge Ring
10 -
A set of edges between connected four N vt
given face do not share vertices. I n otner worus, eaygyes notL CO
ot her .

P a gled Copyright E IntegrityWa



Selection Utility Panel (continued)
=

Face Ring

A connected set of four sided faces where opposite edges of eac!
mode direction is determined by the | ocation the face is picked.
Eg

oH Sel ect by EIl ement

Selects all the faces which are directly or indirectly connect e
shell or region.

Selection Tool s

ﬁ Sel ect Al |

Selects the entire object in the current mode. | f you are in An
be used.

l nvert

I nverts the sel ecothijoenc ti nmowndhea tyeovue ra rseu bi n .

Iy
il Hi de Selected

Hi des selected faces. When used with vertex or edge mode, al | fo
edge will be hidden as well
.
Unhi de
Makes all hidden faces and their corresponding edges and vertic:

P a gle5 Copyright E IntegrityWa



Selection Utility Panel (continued

T
i

Expand Selection

Expands theobjrcenseselcti on one row/column in all directions

Sy

The selection expandeh @ ot tvhiet ladg acte ndal isaukb of the button

o1

Contract Sel ection

Contracts t hoebjceucrtr esnetl escutbhi on one row/ column in al/l directi on:
selection wild.l not necessary give the same result as undoing
objects, Contract will not function. At that point you shoul

The selection contraobpdctowihbk edfhcehtckubf the button

& Backface Cul

Prevents sel-tating ®©acbackin the control mesh) when using th

1

\ \

|;
Bacfkacing faces selected, | eft .-f aMitrhg Bfaxcdkd sa cieg iCaurl d d twh enre du soinn
mar quee

o €
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Sel ection Ut

Triad Orientat.i

These options allow
|l ocal or fAGeometryo

With Faces, Z is al

a single vertex, t he
|l ected, the triad is
the triad reverts to

Geometry

......

iL

------ Screen

Y is vertical on the
"L'World

Uses the coordinate

i1ty

on

you to change
coordinates.

gned with the

average of

oriented to
worl d coordinates.

screen and

system as seen

Pagle7

Panel

faceobs

(continued)

coordinate

nor mal or
connected
connecting

horizont al

he triad

Copyright

system used by

perpendicul a

edge.

in

E

to the vert

When t he

the | ower
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Selection Utility Panel (continued)
Edge/ Vertex Weight

Wei ght allows you to adjust the weight vert |
wei ght , and 100, full hard edge or ver e or
current value wild/l be shown. I f consec s hav
is averaged across the edge to bl end nnect
duces a result similar in nature to a et
I nternal edges are added to smooth the /S : No i
two to three, bet ween 40 and 60 crease are |
and 80, five |l evels are used, bet ween hard
back to the normal two or three. To im he col
crease the Quality setting.
Vertices can now be wei ghted individu s ext|
face modeling. Weighting is retained of TI
edges, vertices can also quickly be se t he H:
Edge tools from the tool bar or right
Ti Wwhen using edge weighting, you may Sub
the viewport if the SubD model doesnot Various edge weight he p:
els set to 5 for
AN
100%
0%
40%

N
Various vertex weights on a surf
wei ghts the connecting edge t o
Qui ck Move
This option | ets you move vertices without wusing the triad. It
triad before toggling Quick Move on for the first ti me.
Constrained Mode
When checked, this -obpjté oins ctomsmowae nal csud exi sting edges. This i ¢
topol ogy when the el ements are not in orthobjaephscwall gnméenbe B
cross over to overlap existing faces. The constraints also work

tion of where the edges currently show.

P a gle8 Copyright E IntegrityWa



Selection Utility Panel (continued)
Soft Selection

Soft selection allows for a diminishing effeotbjerttshe T\heetviagd aie
a distance based on screen space between 0 and 100. When check:t
ager and by wusing the increment value gizmo in the viewpaert. TI
red, grading to orange, yellow, green and then blue foofvhhobhe |
subbject mode is currently being used.

The red vertices selected
showing decreasing influence (right i mage).

Pa gl9

and falloff vertice

Copyright E
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Viewing Panel Viewng 4]

Di splay Modes ‘@HO\@
Control O @

The polygonal mesh t he -CGhujbeDc ti ss eblaescetd
ally easier in this mode, but the fi 1 ma)
ferent depending on the mesh. The mo s h |
er the SubD resembles the control me Subdivision levels St
shape of the object E -

EECT T T 111 T e ¥

Tranzparency
o SubD tl
o

Subdivision representation of the co Eﬂ?i””””””-'_ of ¢
be adjusted for a smoother visual re yde.
affect the NURBS conversion in any way.
& SubD Cage
Di splays both control mesh and subdivision surface. In this mo:«
sentation of the model plus the ease of selection of the contr ¢
Visibility
When checked, the Faces, Edges and Vertices wil!/|l be shown in ¢t
currently hidden or suppressed automatically makes that el ement

|
6o Faceshows faces in the viewport.
6{‘>Edg{98hows edges i.n the viewport

2]
[+]
éﬂ‘nVert-eswas vertices. in the viewport

Subdivision Level s

This option |l ets you set the subdivision |levels used on the Sul
or four |l evels are suggested for simple models. Dense model s m:

Transparency

This setting allows transparency to be toggled off and on. Whe]
Use this option when working with image planes or sketches as

P a g20 Copyright E IntegrityWa



Advanced &ructup FIl vy
| Selection Options ? Help

%E Selection Options
":? Selected Vertex Editor
Q Sectioning Options

' @I" Advanced Triad Options =
@ Alignment Tools
'_:ﬁﬂ Selection Set Manager

L4

The advancedutgr@iuped Ityhe user access to some of the advanced f ec

additional functionality for more advanced model ing.
\‘j}f?
LN . . . - _
Selection Options (Filters) Selection Filters =
This option shows the Selection Filters di4g Edge Selection Filtering pful
edgheased operations wher-ebpgaekbtbasgarprumbhenl ot re as
foll ows: l kKeep Coplanar Edges l
Keep-paanar kEdgpsonly edges in selection | lRemﬂveCﬂplanarEdgES] t we e
mesh faces which | ie on the same pl ane.
) ) l Keep Al Weighted Edges ]
RemoveplCanar kEdgpsonly edges in selection NOT b
control mesh faces that I|ie on the same pl l Keep 100% Weighted ]
Keep All Weightredolkdcgesal I edges from sele have
of zero value l keep Partial Weighted ]
Keep 100% Weir g@moewdes all edges from selecti Face Selection Filtering ve ec
|l ess than 100%
l Select within Boundary l
Keep Partial wasemghesedal | edges from the se c h ha
weight of zero or 100 %.

Edges in Selection Set ( lpelfatnairmaignet)e;r iFoirl tEedrgeeds t(omikdedel pe ci
are nmpltamar (right i mage)

Pag2l Copyright E IntegrityWa



Selection Options (continued)

Sel ecti i mage),
ner ver . outer
edges s i i

The sel ectizem owiwteh grhdred edges remaining, (left i mage)
(center image), and only partial weighted edges, e. g.

P a g2 Copyright E IntegrityWa



Select Within Boundary

Selection Options (Filters)

Selects all faces within the boundary of the selected face. Yo
boundaries from groups of faces.

Selecting a single face within a
ed.

op o€l ected Vertex Editor

This editor allows you to manually set the |l ocation in the wc
may choose one or more vertices.

0 Vertices Selected -- Selected Vertex Editar B
Coordinate Range set Coordinate of Each Vertex
X: [ ein ] |D-'3' :| [ Apply ]
Y: [ 2in ] |U-U :| ’ Apply ]
Z: [ 2in ] |U-'3' :| [ Apply J

P a g23 Copyright E IntegrityWa



Sectioning Options

Sectioning Options (5]
Display
Sections
[7] %-Ray
[V] Cutaway

Options
Sections
[] Edit Section Gizmo
["] Flip Cutaway

CreateIn: [ |% []Y []2

A SubD showing section, cutaway, right

You can use Section View to help you get a feel for your SubDOd:
di splay mode helpers only and do not refine or change your mes|

Di spl ay

Sect rOmescking Sections shows the section or sections in the vie
X-RayShows the full section through the model even when the SubD
Cut awhlyi s option hides the faces, but | eaves the edges showing

SubD model

Options

In this area, you can adjust the number of sections and how an:¢

Sect i-rvYoms may adjust the number of sections drawn on the model

Cutaway is automatically disabl ed.

Edit Secti-rWmeGichmocked, a triad/gizmo appears to allow you to n
pl ane. I f you are using more than one section, all sections wil
FIlip CuThiwaycheck box toggles the side of the model that is cut
CredtneThis option I ets you turn on sections for any or al/l of t

P a g24 Copyright E IntegrityWa



Advanced Triad Options

These settings give you control over| Advanced Triad Options @)rms
on the SubD. You can specify specif ] - | spe
triad acts under different condition DPreventF&ennentatmn

Translation | Absolute  Step:
Prevent ReoAsent dteif amu:l t | the triad . i ve ¢
access to its individual components.[| ™ |U'” :.||1'|:I | Re o
prevent the triad from changing orie v oin = vay s
rently selected coordinate system. | | —-| you
tion while typing in transform value Z|Uir1 .p|
Transl| Asi andef aul t , transl at i oAb sios || Rotakion d,
will positionobhect-ebpesaddsabnter p
in world space. —mmer

Rotation Snap
Rot atWiothnh Rot ati on, you may choose |45“ " af f ec
the X, Y, and Z buttons. Rotation is o o

) . Srale

Rot ati orRoSnaatpi:on Snap can be toggl ec sna
value will show as 0 when the option ous
retained for the next time Rotation Triad Placement his
ScalFer Scale, you may choose the ax n?,-Dyn..amln: . o af
the X, Y and Z buttons. () Static - Move Objects

(71 Skatic - Change Position
Rot ati orRoSnaatpi:on Snap all ows you to e - Orese
snap degrees. As a default, the snap Mowe Static Triad to Selection Th
snap, not a forced snap.
Triad PI| ademenptt:i ons in this section allow you to transform s
Surfacing wild.l keep a static transform | ocation that you can a
DynamWicth Dynamic, the default settiobgectthertat atdheé scemt @rh eo fs
objects. It changes as your selections change.
St atMoov e ObWwedths:t his setting chosen, you can transform the se
St atClhange PoWiitth othhi s setting checked, you can manvually posit
Move Static to CUhisesntopS$ealoenctpiromvi des a qui ck and accurate wa)
or gi zmo. I't may be used i n -oabnye cnioodbej.e stebl eacntd tchlei cdke stihree db ustutbo n
gizmo to the desired | ocation.
GenerUamli:t s are derived from the Document Seitnt.i ngs, but can be
I f you are using the Geometry, or |l ocal, coordinate sysmt-em, mu
dinate system wil/ be used if a meaningful average cannot be f
system should be respected for all three transform types. Abso
I n Rel ative mode, unax,ts g o sofsethtejce cttadh ed icthfaenrgeerst wi | | be relative
since the |l ast selection change was made.
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These settings give you control over where and how transforms a

Advanced Triad Options

Advanced Triad Options @

Triad Placement
@ Dynamic
(E) Static - Move Objects
() Static - Change Position
[ Mowe Static Triad to Selection

Triad Pl acement

The options in this section allow you to transform selcections u:
transform [ ocation that you can adjust and use any time you nee.

Dynami c

With Dynamic, the default setbbpgctthbe ati atei-crjpactrhefistmueit d Pdle
as your selections change.

St aMoee Objects

With this setting chosen, you can transform the selection relat

St aChange Position

With this setting checked, you can manually position the triad

Move Static to Current Sel ecti on

This option provides a quick and accurate way to position and al
Select the-obgeicteodjxeslls and click the button to move the static
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Al i gnment

Alignment (5]

X ]“r{z \n\
71 Sk
a

With the alignmendbijteont

Tool s

X
—
Creates a |linear a
Ty
Creates a | inear a
Z
4 .
Creates a |linear a
Y
N
Makes the selected
edges are used, the fi

N\

Makes t he

|_

Makes the

|Tn

Makes the

E& Ma k e

faces

selected

selected

sel ected

copl anar

Il i gnment

Il i gnment

' i gnment

along

along

al ong

vertices

r st

edge

edges or

edges o

edges t

t

(o]

t he

Pa g7

sseltehet dd riseceomeébs t he target

for the al

the world coordinate syst

the world coordinate syst

the world coordinate syst

| f vertice:

the first one

or edges collinear.
defines the |ine
faces parallel to
r faces perpendicul ar
he same | ength as the
first face selected.
Copyright E

to the fir:

first one

I ntegrityWa



Al ignment Tools (continued)

7
‘ Makes the selbjeetc¢tesd pludbnar on the control mesh by averaging t
h

The SubD representation wil/l not appear flat unless the faces a
Creates a planar alignment on the world coordinate system pe
1 not appear flat unless the faces are also bounded by a cr e;:

e

i

Creates a planar alignment on the world coordinate system pe
i | not appear flat unless the faces are also bounded by a cre
i

w
w

w

i

Creates a planar alignment on the world coordinate system pe
|l not appear flat unless the faces are also bounded by a cre:

I
Snaps the sebjeedtesdd tsaabt he specified plane.

Selection Set Manager

Power Surfacingbd6s Selection Set Manager provides a means to ret:
es. Additionally, face visibility can be maSealgeecdt iionn tSheet fMaonaa g enr
here

P a g28 Copyright E IntegrityWa



Tool s/ Featur es

Gener al

Tools and commands <ca
wi || be able to use t
features window can b

The Power Surfacing to

Edit Tool s

The Edit Tools ar
all ow you to delete, e

>(Del

D
—
o
o

et e

e-0d¢g leedt
face, the f
is an edge,
be del eted.
aces sharin

® D> 0
o

(0]

Q

—

o n

"

ulting geom
These edges
e can be re
then wusing

nw oun -
o

G
Avail able for Edges, \

@Erase

The erase tool removes
any isolated vertices.
Gi z mo : None.

Avail able for edges, \%

be
e sp
ope

ol ba

| s-Dwb u

rase

ac
ec
ne

r

cessed eiltilt&kr mfernam tOme et 0 ml ab aro monra
ialized Gizmos to take advantage of
d from the bottom section of the P

can be customized just |like any ot

thdmodifgyreatexhbasyi ngwSubpol ogy di
insert new edges and merge existin

(left i mage);

An edge selected (left image)dedhktaed

age)
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Edit Tool s (continued)

Zlnsert Edges

Command Options %

[] Angle Snapping
[] Perpendicular Snapping

[] Parallel Snapping
[7] Vertex Alignment Snaps

I nse

clic

Thi's

crea

edge

edge

stro

mand. A ssiixded face (left image); five new
Gi z mo : preview

o o

°©° Merge Vert

Coll apses two
mode is wused
ed edge or e
Face mode, t
es are merge

o - a-

When -shijpects a
their average
I f one is sele
the selection,
as the merge po

Gi z mo : None

Avail able in Face

selected (left image); the

P a g30 Copyright E IntegrityWa



Creati on

The creation tool s

trol polygon.

Gizmo: The extrude
ncreased

Command Options

)7 [312in =]
M
W

@Extrude

X

o |I1IIIIIIIIIIIIIIII:
ﬁ |Iﬂ|=|||||||||||||||:'

Grouping:

| EdgeGrouping -|

MNormal:

[ AreaWeighted 7]

ost common use
ill be extruded

ected

ments can be i

Avail able in Face

ng the Accept

extrude f
t

di stance

t
en

allow you to

of

Pag3l

change

D

ac
he

he Shape

ces from a
ed faces.

extrude

amount can
option to
command .

Copyright
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he object |

selected fac:«

(c

E

adj us
rotate t
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Creatio

‘@Offset

n

Tool

S

Loop

Command Options

b ]

, [0in

-~
-

-~

D’- [10%

I

(= I

-~

I

Grouping:

[ EdgeGrouping

)

MNormal:

| AreaVeighted

Wi t h
t o

Mi

Cr
et
cr

eates
er s
eat e

an
new

Gi z mo : The

Avail abl e

rror,
Mi rror Crossing

of fset
wi ndow,

t he

a

faces

nset

from Face

(continued)

The

sel ected

mo d e .
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adjusted

faces

(1 eft

i mage) ;

face or f
each of t
sel ected
once the

Copyright

i mage) ;

es.
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| f Gr o
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Creation Tools (continued)

®SI i ce

The selected faces (left 1 mage); the points defining
i mage)

Slices through the mesh or selected faces creating new edges US|
pendicular to the current view.

Gi z mo : None

a Il nsert Loops

bl

Command Options
[7] Preserve Shape

- J—
T o ]

-
CIOTTT T T T ITTTITTITTT]

b4 |D‘3:, *|

-
CIOTTT T T T ITTTITTITTT]

edges selected (left i mage)

I nsert Loops adds one or more edge |l oops to the selected edge r |
segments or | oops, slide them to one side or the other, or pincl
Accept check mark ends the command.

Requires at |l east two edges selected, but works best when sel ecf
Gi zmo: All ows for more segments, pinching and sliding of the ni

Avail able from Edge or Edge Loop mode.
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Creation Tools (continued)

ﬁBridge

Command Options

°|I1IIIIIIIIIIIIIIII:
= [100 -

0 O Y O i i i

=) (100 -

0 O Y O i i i

X

A-Two faces and front
B-Bridging

C-Two top si de
D-Bridging i

E-lncreasing to push

Connects two faces or two groups of faces in face mode, or coni
the number of segments and adjust the tension on eithe

Accept check mark ends the command.

Gi zmo: Al l ows for more segments, adjusting of tension from eit

Avail able from Face or Edge Mode.
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Edit

iy

‘@ Bend
Bends th

defining

00

b
As
t he

e
t
e

Gi zmo :

Avail abl

Topol ogy

e sehjeedted wuibng sc

Pl ane

selobgeectseyvub wi sh
| i con. Now click

end axi s, then clic
soon as the axis
selection. Click t

Bend axis and Bend

e from Vertex, Edge

@Subdivide Al |

A
i ng

simpl e

t he

Subdi vid
Gi zmo :

Avail abl

i mage)
(righ

faces (Il eft
geometry

ected
selected

The

S
ing t

e
he

box in mode (l eft i mage
control i mage)
es the entire obpbpectemaddl ess of current sub
None
e from Vertex, Edge and Face modes.
P a g%5 Copyright E
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Edit Topology (continued)

CFiII Face

Creates a face to i
open edges need be s
resul t isnigdendu Iftaice may nej
to produce quads.

f

Gi z mo : None

Avail able from Edge or E

An object with open edges selected
i mage)

Edge Attributes

|

*’TlSmoot h Edge

Sets the selected edges
value of O Parti al cree
Property Manager. When f
the boundary edges bet we
and unselected faces are€
selected, only the bounc
selected faces and unsel
Gi zmo: None

Avail able from Vertex, E

A hard edge selected, weight 10a0,
of O (right | mage)

wei ght
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Edge Attributes (continued)

m Hard Edge

Two faces selected (left i ;7 the f-laefetsdi mWagakryr
sel ectaed ghmi d mage) the i creased to 100%

Sets the selected edges or vertices to an weight value of 100 f
fore conversion to be able to use the standard SolidWorkos Fill
Manager. When faces are selected, only the boundary edges betwe
ed.

Gi zmo: None

Avail able from Vertex, Edge or Face mode.

Face Grouping

r[m

| .

1 Define Boundary

Defines an edge boundary that wild/l be retained in the SolidWor k:

tures during repeated editing of the SubD.
Gi zmo: None

Avail able from Face or Face Ring modes.

The original SubD (Il eft ilmafgte)i;ma dce) ;r ebsaud nt d anrgir éBeR legpe ti(
the boundaries retained in the BRep (far right i mage
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Face Grouping (continued)

[

[&& Cl ear Boundary

Clears the boundary assigned to the selected face or faces.
Gi zmo: None

Avail able from Al Modes.

Mi rror Tool s

%Mirror

Creates a mirror image of the model using the average of the s¢
for its orientation.

faces (left i mage) or two edges (center i
(right i mage)

Gi z mo : None

Avail able from Edge and Face modes.
&

< Toggle Mirror
Toggles the visibil
of the model on and
whil e the mirrored
seen once the hidde
back to visible.

Gi zmo: None
Available from al/|l

The mirrored object (left image); the
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Mi rror Tools (continued)

&

Add To Mirror

The facel[ s]

selected (left i mage) ;
i mage)

extend

Adds more faces to the mirror plane.

Gi z mo : None

Avail able from al/|l modes.
b

Y Remove

The mirrored object
Note the remaining

Removes the mirrored side when Mirror i s active.

Gi z mo : None

Avail able from al/l modes.
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Anal ysis Display Tool s

%Zebra

The zebra tool di splays an analysis view that all ows you to sc¢
control the zebra display settbshgsnaheravailable in the Option:

Zebra Analysis of a

‘»Curvature

The curvature analysis tool di splays ¢ I code
vi sualize areas of high and Il ow curva highl
perform modeling updates such as movin the «ci
dynamically. You may change the curva In the
detect different radius of curvature v am aut

Recal cul ate button..

| Curvature Analysis q

[Min Radius Of Curvature v]

Curvature Range

.l4mmn

.

[ Recalculate ]

Curvature Analysis
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Export Options

E%Save Contr ol

Exports the control mesh only from the Power Surface model .
For mat s: Autodesk .fbx, or Wavefront .obj
Avail able during editing only.

C% Save SubD

Exports the Power Surface model with the current SubD Il evel.
For mat s: Autodesk .fbx, or Wavefront . obj
Avail able during editing only.

@Save Scene

Exports the Power Surface model and all of its attributes.
For mat : nPower 6ds I nternal Power Model Format . pmodel
Available during editing only.
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Specialized Tool s
These tools can only be accessed through
ate less than opti mal geometry that may
% Hi nge
Command Options #
°|I1IIIIIIIIIIIIIIII:

|I4,;5I=‘IIIIIIIIIIIIII: .

from Face mod

Avail abl e

mSubdivi de Sel ec

The face selectedj vi efef
-note tdhieddd vleaces crea
Subdivides the select el
Gi zmo: None

Avail able from Face mo:¢

e .

t ed

The face

created

faces

P a g4e2

selected

as

r

a

t he
equire

Power
extra

( l-deifvti di endaogtee) g; trstield ef g
result (right i ma
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Specialized Tools (continued)
4+

i p Faces

|l ower side of the model (I

FIlips the selected face or facesd nor mal s.
Gi zmo : None
Avail able from Face mode.

&

Thi cken

An open surface (left image); Thickened

Extrudes open edges and caps the resulting hole with a matchi ngq
Gi zmo: None

Avail able from Face mode.

P a g4e3 Copyright E IntegrityWa



.

Curve Selected

Curve Selected uses the curvature of the selected facesoérlhywendar

foul for removing detail from existing surfaces.

The following images outline a typical wor kfl ow:

Existing area of high detail (left i mage)

The detail faces tdefdmavegeel ected (mid

The faces dreilgehtte d n{angi ed)

The hole after using the Fill Face command (right i mage)

Ret opol ogi zed with Insert Edges (left i mage)
The new faces-lsgétecmade] mi d

The new faces after usiggtCimagePel ected (mid
The surface with vertices and edges turned off (right i magse
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Power Surfacing 2.0 New Features

Power Surfacing 2.0 has added a significant set of new features.

9 Parametric Constraints and Relationship®. obYectmayonewi sdonmeg

curves and surfaces. By default the connections wil/l be tan
tions betwdemntdhe&SoSuldworks objects wildl be maintained. Par
f You may also control paramebrverupdasingi Freengteahdi sgasSual
gives you the abiDl isthya pteo pdarriavre ttrhi ec aSu by . Spati al Constraint
9 Level of Detail gives you the ability to apply small detail e
control . Level of Detail documentation starts here.

T Curvature analysis gives you t he albijleictty dtyo adriscplldy auwsr weatuu rn
formation about the curvature analysis tool can be found her
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Par ametr

Depending

t a

ined

and

wei ghted,

bl

ended

t o

i C

oo

Constrali

- O )

N ~~——~—D 0

OwVWEFRnmoL n
o

=

on whet

i f
t he
t he

t he
Sub
co

o0V SN
~+ O

- ® >m® D v "

o

- =
O ToO0DC OO0

SFRPOYBRBRT WM™
S S 0 =

— = -

or not
strair
surf ac
aining

nts and

Figur@ornstrai

face's edge,

sur face,

Rel ati onshi

Cc

nts and r el
a, mul tiple
and relative

p

S

ationshi

surfac
to any
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i’ﬁ,Sel ecting Constraints
The first step in setting up a relationship with a Subbaits to
wi || be derived from. Because you wil/ make your selectiwsnisblien S
1. From the Power Surfacing menu, Options, under Geéener(a&li guact
Power Surfacing Settings :
lﬁSelectitmCilptions - Cfé—) Help
=
5. Display Lenguege Englsh b E@ Level OF Detail One -
""" Zebra Dizable Solidwiorks' Blocking
i'ﬁi Import Reference -
V| Show Solidwiorks' bodies while editing a Sub-D
| Show retopa conversion warning [
]J M Constraints
Allows for applying constraints to SW
gecmetry Jf

gutrS*et2t i ng SolidWorks visibildit
al og

Ti By checking sabl

go back and for
t
i

e

h

ode,
at

al
wi |

Surfacing edi

Di
t
faces and sol S

d

Sol i
bet ween

dWor ks
SkPd
you

tthree
owi ng

2. Hi de any SolidWorks__bodies that
guired for constraint ‘%lﬁlﬁ e}lg‘
3. Create the base Sub| Import Reference "’|
have entered SubD edi | ¢ &
Action Required -
4 . From the Power Surf = -
ick a surface or plane to import
Ref erence ( Fi gur e 3) it as a reference for use with
your SubD object. The selection
works as a toggle so that any
The Command Panel now has de-select will clear the reference.
box. You mqy n.ow sel ect S| o A
needed. N epti ec ktihnagt ar esur f a
remove the selection. Ay :
the referenced surface wi
over the selected surface

Command Options

ol

Constraint type:

Perpendicular
One off constraint type:

Make Tangent

FigurAkddi ng

a

Figur®el3ecting I

alr.e

mport R

not r.e -

#8 partl (Default< <Defaults._..

surface t

(0]

P a g4e7

Copyright E IntegrityWa



:'EsSeI ecting Constraints (continued)
5. Add t he surfaces you wi .s.h t N r af ar oanrao a ¢ rNnnNnectr aintc
Features | Sketch ‘ Evaluate | DimXpert | Render Tools | Office Products | Power Surfacing | Power Surfacing F
; = =% Partl (Default<<Defaults_.. & @
I'n Figure 4, thg bottom of t&l“ﬁl'@@ 8 it 2, he
upper odddgene cylinder so the [ import Reference 2] L& sensors
the reference rather than th 2 a @A"Wt_atims _
tangency with the sides of t __ %;Mamalmtsmﬂm
on Required — IR 4 Front Plane
A.d-m .A 'QTUpPIane
. | - f v e[| | [ R
ecau5§ p anes consi st 0 a youLSustbJet“t.Thtehsilection -I..Origin
them dl rect l y from the expan ‘év:-rseslea:t?/viﬁgclgeaerst‘:'leraef:r:ﬁce‘ @BUSS_E ]
whether or not they are hidd _ A |
Entities A /l 1
. . Face<1> l |
6 . When you are finished si - | 1
es, you must click the gre: : | \
Reference mode. el |
//’ |
You can add to or remove fro [© Options 8 b \
) Constraint type:
by selecting I mport Referenc —— g )
SeVeraI new Options, (Figure Orne off constraint bppe: b 4
MakeTangent 'S u/
. -
ﬁUpdate Constraint ; a./
/-
This command updates the Sub Z)‘x ///
ence entity has been altered s
straints are not handl ed AUt b =
reference object.
Refere
Whil e there is an update con
Constraints, in the PowemenSuw,rfacing, Constraints sub
the recommended procedure is to _undate from within the
SubD edit mode. The reason i s lﬁ _ _
Reference entities could resu ltg\\\kSelectmnDptmns T ?HEIP
tweaking of the SubD to repai
—-]}l Level Of Detail One =
wxCl ear Constraint Dat ¢
m Import Reference -
This command removes all of t| | & ImportReference N
Be aware that once the Refere @ Update Constraint
moved, the SubD may return to | &% | Clear Constraint Data
. . i | Toggle Constraint Visibility
fﬁl}Toggle Constraint Vi -
This option toggles the visib tahent s
current edit session. This ¢ aRSEE IR INSE-I NN G-I Il TN o I o IR R RO I ¢ IS
useful when using several pl a
SubD modeling process even easier, you can also go back
and Hide the reference entities as wel!l as the imported
constraint surfaces generated from them.
P a g4e8 Copyright E IntegrityWa



Constraining the SubD to th 1 C e
Once the Reference surfaces or plane d the
grid generated, you wil/ have to dec ubD w
strained. Upon adding the constraint rtice
speci fiobgdesctls are c oresatrressiteednte ghe
you cannot select which Reference su of 'y
should be constrained to, it is Iimpo ed pa
to the target reference surface to a | so a
adjustments to the SubD while in Sub h di s
as the connected edges or vertices W esh |
match to the Reference grids, (Fi gurgs
Figur@sirfng SubD Cage
Constraint Types di splay modes to positi
ence grid

Once the SubD has been moved into position and you select one or
SubDOb6sobsjuebct s, you wil/ be able to se = tion:
to ou in the same constraints dropd i i -

y p 5\% Selection Options ? Help
These options wil/l be avai |l aobbljee crte[gsa] E@Lwemfgeta”g”e - ub
have selected on the SubD. The -‘00¢rs to t
on the reference or oaoftsttairatd goipgs ‘i Import Reference -
making less than useful choices as t| 7 & ImportReference :I_éS of
possible with multiple Reference con (i3 | Constrain To Face

) |53 | Constrain To Edge

Examplne:t hi s exampl e, the bottom face . . el et «

) ) 23 | Constrain To Vertex
(Figure 9, center/lefedge&otuhealdubkl - P
Constrain to Edge to constrain them ja Emove Dnsr?m edg

Upd C

( Fi ure 9, far | eft). You can constr i@ pdate Constraint el ec

g .
straint gridodés face for a totally di L P‘EtamOﬁ:SEt_ 9, c
of constraint is storedomjnedthe SubdB e CIEE'CD"Stra'”_tDat_a___
attribute parameters. B | Toggle Constraint Visibility
Note that constraining edges to vertep %
will result in 6zero length edgeo er |aERUNS-TIN:EENINCRANNONN NS NN e
lem or undo, (Figure 9, far right). Constraint options

Figui&he

SubD, where the bottom
selected edges constrai
Vertex, far right

t he
t o

|l eft,
strain

P a g4e9

face

been
ng

has

ned usi
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Constraint Strategies and Tangency

You wil|l al so have to decide on what type of connectionefteenmade.
surface, you will want to remove the face, (Figure 10, fté&futl).y W
weighted or hard edge, there is no tangency with the Reéereheeced
es to fully weighted produces an undesirable result, ( Rivieleresm 10,

fiConstrain[ed] to Faceo where the closest part of the Reference

Tipf you want the SubD to bewihtheganatye, yoawal isth olud dly r emtoivtey t h e
repl adedgcamver sion using regular SolidWorks functionality.

FiguriBotG om face removed, , bottom f ace
no treatment, right
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[ﬁ:Constrai n To Face

Constrains the SubDb6s selected vertex, edge or face sedwegltyi on
perpendicul ar tobjlkeetsel ¢tk Padidd swislulbb probably al so conwitawms n t
exampl e. Figure 11, shows the reference constraint face eeanughly

used as the reference constraint).
Note how the first exampleds faces are now tangent to the new or

As a quick test, ¢
from the edge, wi |
ces are not constr
edgoef the cylinder

Fi guriecColmnlstraining to the Cylindersd top s
face set to hard edge (fully weighted), ce

Ti You can test co
trying to movoeb jseecl
Adj acent vertices
positioned as soo0
compl eted (mouse
as shown in Figur
operation in Cont
woul d show you th
vertex never mo v e

Fon T e B« WY . il |

Fi guriAnl2adj acent vertex o6affectedd when a

culated after the transform is completed,
never actually moved, right
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[ﬁJConstrain To Face (continued)

A more typical use of C
tail onto a face withou
13). With this use case

want to remove the bott

FiguriecComtraining open edges to a

|:_3Constrai n To Edge

Constrain to Edge conchjreadtns ttdeaidme | cte xas sudst Reference grid.

(e. g. the top edge of a cylinder) providing the edge, w®weustexbeal
at | east one SubD edge to correspond to the reference grid edge.
I'n this exampl e, Figure 14, pulled vertices wild/l stay on the edg

FiguricConstraining the SubDs6 edges to the
example has had its bottom face removed, t
es fully weighted (hard edge), and the far
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EDConstrai n To Vertex

Constrain to Vertex is used to align and constrain specriifdThegrt
are generally used in conjunction with Constrain to Edgewmewvhere vy
vertex at a time to prevent multiple vertices constraining to th

In this example, the vertices are positioned near the edawess,l i(dFei
up and down the edges, (Figure 15b) . I'n Figure 15c, the cgdiser v
vertices. I'n Figure 15d, the SubDo6s constrained vertices have be

FiguricCohstraining the SubDsd® edges o the Cylindersd
b, vertex constrained to vertex, c, vertex at 100% w

QRemove Constraint

Remove Constraint wild.l remove the obpetct fisnt odt tt hieb Btud Df. r Nm t te
straint from the selected edges will r emaowsea .i tRefnroorm ntgh & oavis ¢ & Gas nu
remove the constraints from faces, edges and vertices.
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Constraint Exampl es

In this section you can see examples of wvarious constraint types

Constraining to Analytics

The simplest relationship is that of the SubD with thEegihoe €@pe
With this type of constraint, where a single surface ivsedrioegsl oed

edges.

FiguriSub®s constrainébdsed abakgtbscally
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Constraining to Multiple Surface Edges

When the SubD is constrained to more complicated shapes, You wil
the surface vertex |l ocations before constraining the edges. Figu
surfaced constr@a,j ntheme¢iawye naot 1&dbough vertices to match ctebe haovr
been increased to matchampmldi e€db,nskhutaieavarm IiEfdgtehe everti ces bawme au
straint grid counterparts, the edge positioning may requtioe- corr
move the edge constraints, eaognpsltyr aihne tehdeg ev ecrotnisctersaianntd .t hen r e

uricComndtraining SubDs to multiple reference constr
constraining edges, b, constraining verticesendtinmas

Figure 18 shows the proper

constraints. The SubD verti e
constraint grid's vertices, on -
strained to the constraint 0 -
cess correctly, right.

Figuridsl8g the proper procedur
mul tiple reference grids; cons

then the edges afterwards, rig
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Constrainicogti auNams Surfaces

When constr adanthigntousoxnur faces, you wil/| generally requier epovser-t
tion of the SubD on the sauurffazed ssearmdaridge,s.y o twi Imuldliso twarets t

as wel |l before constraining edges, (Figure 19). The vertices fro

FiguriSub®s constr-aomteidntousnoadges: positioned,

P a g5e6 Copyright E IntegrityWa



Constraining to Irregular Shapes

When the SubD must constrain to a shape with irregular «ctlhrevatur e
shape. Another alternative is to It is recommended that gOutthave
subD is constrained to a kidney shape where the back sidbhteas | e
front indent is not handled well (figure 20, |l eft) aaesh Wieltlt emotf i

but disrupts the top of the SubD, (Figure 20, center ). olcecoFm-gur e
modate the higher curvature and the back vertices have been move

FiguriA 2&ad configuration,
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Updating

As you have s
or solids is
straint syste
ties and have

tAut 0

but a
SubD

al |l
t he

I n
and

1 .Make minor

2. From the Po
Constraints

Fi gurieT h2el

Updat e

een,

m,
t he

Al

few

can be

changes t

wer

original

Constr ai

const
extremely

however,
SubD]J

extreme
updated

Surfacing

nt :

raining SubD
useful . The t
is the abil
s ] updated to

Constrain

0 .

cases,
t o

you
mat ch
he

o t constrai

menu (sho

configuration,

P a g%8

l eft, and the extr

Copyright E

Creation Tools 2
Save b
Import To Current »
Create Reference Mesh 3

%) | Undo

(2 |Redo

#@  Auto Update All Constraints
Selection b
Wiew Mode b
Shader Display b
Box Modeling 3

i dWo
ur f a
he ¢

1) .
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uAuto Update Al I Constraints (continued)

The SubD based entities are recreated and converted, (Fidgurriem-23)
ming, knitting and additional updating without any pr oblaenmser -I f
war,dsyou should wait until you are happy with the resultstimésore

(3d Sketcheslentofbedre

Fi gurieThz2 face and edge constraints, updated, left,

tUpdate Constraint (within SubD edit mode)

Whil e the auto update is fine for minor changes, it is redommend
t weaking the SubD for more aesthetically pleasing blends omre alig
accurate referencing. The preferred procedure is as foll ows:

1. Make changes to the constraining entities.

2, Sel ect the SubD and go in iﬁlmpurtﬂeference v

3. Tweak the SubD where nece-ﬁ IFI"IPDI"tHEfEFEFICE
the edges and vertices to “ Upﬂateﬂﬂnstraint
‘% | Clear Constraint Data
5. Adjust the SubD to improv | &4 |ToggleConstraint Visibility

-

4 . From the Gonhstesaietcs Ubyda
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Controlling Constraint Behavio
Depending on what you are altering, you may be faced
as to how the various parts of the SubD wildl react .
constrained el ements wil/l move when the referenced
are transformed or altered, (Figure 23). We provide
tions to allow you to control what happens to th

me s h . Retain Offset, Retain Rati o, and Spatial

you the ability to parametrically control the shape
Note that vertices that are constrained with one of
will be colored the same reddish color as the constrai
Constrain To Face/ Edge/ Vertex. (see Figure 24)

FigurieThz3 original

cap position,

P a g6e0

|l ef t | mo v i

Copyright

r

with a deci

As a defaul t

pl anes or sur
three diffe
e other vertices
Constraint. The
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these three

n (g

E
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