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Introduction

This manual is designed to provide an overview of the new features of ASprh By feature will be dealt
with in a separate section and include informatitvatinol and how to use. Below is a summary list of the
new features of Aspire 2.0.

Design

Nest Vectors The Nesting tool will automatically fit vector shapes in steefficient
way it can calculate within the 2D Job area. This is a powerful way to
optimize material usage and increase toolpath efficiency when cutting a
number of vector shapes.

DXF/DWG Import Library A completely new library has been implemented adustthe ability to
import vectors from DWG format filés the other vector file formats
availableThis also improves the number of DXF and DWG files that
can be imported by Aspire. It will now support Wileden from all
versions of AutoCAD up tile 2008release. This iisuch more robust
than the previous DXF import option.

0 B o rFiled Option Thisoption allows 2 new types of fiigtfor straight line vectoorners.
It will create @bone shaped area in the corner to allow clearance for
anothe piece of material to be slotted into the part without being
obstructed by material left by the radius of the tool.

Fit Curves to Vectors This dlows the user to fit adBezier curves or straight lines to selected
vectors. This camprovesmoothnessof some toolpath options and
help to simplify data for modelling purposes.

Toolpaths

Two Tools for Pocketing There is now an option to select a second tool when creating a Pocketing
Toolpath.This will be a larger tool that Aspire will use to clear out the
majority of the area to be cut. The smaller tool will then come in and cut
areas the larger tool could not fit into ahdound the shape to finish it
off. On large pockets with detailed outlines thidoeamore efficient
than using a singdenall tooto cut the whole shape.

Fluting Toolpath This is a new type of toolpatinich issimilar to theexistingoption to
proflec on6 a sel ect e dddstheoptioroto defind hi s
ramp at the ends dfie selecteglector. This can be used for cufti
standard whhoadwsioki nfgoro sol i d su
markingsor canbe used for artistic engraveifgctsand evemprojected
onto a 3D model.

Inlay Toolpath The Inlay feature will calculate either profile or pocketing toolpaths with
autom#éc compensation for the tool radius to allow th@wuparts to
fit into the corresponding cavities. Therdaanetypes of inlagvailable
Straight, Stepped, Pocket and Hgilgn Makers, plastics fabricators and
woodworkers who want to inlay onecgief material into another will
benefit from this feature.




Prism Carving Toolpath Prism carving uses an angled tool to create a r&sedhape on the
top of the selected vectorsis is typically, though not exclusively used
on lettering.

Multi -Colored Preview When previewing the effects of each toolpath it is now possible to assign
different colors to each one. This can be used to simulate the effects of
differently painted areas both as a way to verify the toolpaths and also to
provide an image thaan be emailed or printed for customer approval.

3D Modelling Options

Slice Working Model The slicing feature allows the user to divide the Working Model into Z
Slices. This is for customers who need to cut a part which exceeds the Z
deph of their maclme gantry, tool cutting lengih materiathickness
Once cutthe slicexanbe assembled to make the finished full depth
part. When this function is selected each slice will beCamgpanent
in the Component manager and can then be moved into positidn
have toolpaths calculated on it.

Grayscale Export Option This is anew export option which will save tBemposite Model
(Working Model + visibleComponentg asa bitmapimage This is
mainly intended for users dfaser engraving equipmeand
CarveWightCompuCarve machines. It could also be used to export the
3D as a grayscale for use with graphics programs

Create Component from

Toolpath Preview This will take the current toolpath preview and cre@mmponent
from it. This can beisefulfor idenifying areas which have not been
machined by a larger tool or to create components where some of the
features have been created using toolgathglefluted veins on a
leaf).

Bug fixes and Minor Enhancements

A number of reported bugs have been fixedjalith some small enhancements such as the following:

T There is now support for the Wacom tabletds
remove the timkag that there was when using a tablet with the sculpting.

1 Improved joirup moves for raster slices in Z level roughing and for pocketing with the raster option.

1 Improved accuracy for 3D machining when using tools which are very small compared to the model si.
0 much smoother machining in these cases

1 Improve quality of a Componenade from an image (for some types of image)

This document is intended to be used for existing Aspire users to learn the new features of Aspire 2.0. If you a
completely new user you should first work throughntreduction to Modelling documentReference
Manual and tutorial videos that come with the software.

We welcome any comments oar softwarethis manual or thether training material, pleasaail
support@vectric.comith yourfeedback.
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Design

Nest Vectors

The Nesting tool will automatically fit vector shapes within the user defined area in the most efficient way it ¢
calculate (based on the user defined parameters). By default the area the vectors will be fittedJstihe current
Sizebut it is ado possible to select a vector as the nestinglasema powerful way to optimize material usage

and increase toolpath efficiency when laying out and cutting a number of shapes. The image below left show
of letters which have been typed ougusie normarext layouttool, the image on the right shows the same set

of letters after thilest Vectorsfunction has been used to optimize their layoutNé&seVectorstool will be
documented in detail in this section to show how the options vetlaimiftontrol the layout.

NESTIRNG
VECTORS
SAVIES
VIIATERIA\S

IMPORTANT NOTE: What kind of yield should | expect from the Nest Vectors command?

While theNest Vectorsfunction within Aspire is designed to do as good a job as possible it is important to
understand it will natlwaysestparts as well as an intelligent (and patiemin.The nesting in Aspire works
incrementally and does nofireange parts it has already placed. Therefore it does not have the ability to adjus
thingsas the parts are being fitted that a humam negte see could be more efficient.

TheNest Vectorsfunction excels when the parts are relatively small compared to the nesting area and there ar
large number of parts to nest.

If you have a relatively small number of shapes to nest or yowcptahdsame set of parts many times then it
may be better to take the time to manually nest your Watttersyou use thdest Vectorsfunctionand see
some obvious places that you could do bettés ghiggood indicattinat manual placemenaybe beter.




IMPORTANT NOTE: Sheets

The amount of material required\lest the selected vectors may be larger than the specified wal&hbarea (
Setup . To cope with any oover fl owo0 Shaelspheetsare usatikoe s u
arny nested shapes that will not fit within the boundaries of the splabfi€ize(or the selected vector).
AdditionalSheetswill be created using the same parameters chdgest the vectors. These are displayed to

the right and above the current Jaaas can be seen in the image shown below. The use of the Sheets will be
explained in more detail in section below on choosiAgtihe Sheetwithin the Nest Vectorsform.

The concept oEheetsis very specifically related to machining the finistresdands not designed to replace
layersSheetsshouldNOT be used to organize vectors for modedlirig oiganizesectorsvhich you intend to
usefor different machining operatiomsthose cases thayersshould be used to manage the vectors.

Thesolepurpose oSheetsis to allownested part®r production type machining to be laid across many units of
the same material. Only vectors onDeéault Sheetcan be nested ddest Vectors should be the last
command carried out on the paefore mauaning.As such bjects should not be nested more than once, if you
do not like the nesting solution then you should usénthee (Ctrl + Z) command immediately and then make
changes to the settings beforig thenesting again.




How Aspire Nests Veaobrs

Nesting shapes is a complex calculation which requires the user to make sure the vectors are in the correct ste
get the results they are looking for, this is especially important when nesting overlapping vectors or designs tha
have sets of vectothat need to stay in position with each dtheertain situations it is necessary to group
together particular vectors to get the correct r
there is no need to group them beforengesispire will keep these internal shapes in the correct position and
orientation as the shapes are nested.

If the 'outer’ vectors of the items being nested are overlgmulrage supposed to be overlapping) then they

should be grouped together. Wiikensure that the software does not try and nest other items in incorrect places
inside of these objedsbreak the components apidue nestindpr these groupsill be done using the

bounding box of all thegeouped items.

Below you can see amample showing the value of this. The first image shows 3 parts to be nested 6 times each
they include overlapping vectors and single lines. The second image shows the Y4isiatsted

Grouping as you can see the parts are split apart and thaesirayle tieleted. TH&iBiage shows the parts
Groupedbefore nesting into 3 specific groups, these keep all the parts in the correct position and does not dele
the individual lines.
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Original vectoralyers for grouped vectors will be remerdisyen if the vectors are nestidested and then
ungrouped the objects within them will go back onto their originalllaigetan be useful if you have
arrangements of production parts which are on different layers that you need to nest. Tieepartsigthtich

use layers for different machining operations (drilling, pockets etc.). To nest these you can do the following:

1 Groupthecomplexcomponentepresenteby vectors on different layers.
2 Nest the groupembjectdo optimize placement.
3 Rlect all the vectors anddyoup to get the timback on the original layers for machining.

The Nest Vectors icon is located withirEtie Vectors area of th®rawing Tab, this is shown in the image
below highlighted with a red box (bottaghthand orner).

Drawing o
File Operations
%
L 1
L A ) Ly = = =
Het &9
2D View Control

Create Vectors

-----

===

R = I

Once you click the icon you will seeftiten shown belowYou cansee there are a lot of options on this
particular form, these will all have a bearing on how the parts are nested. Generally it is assumed that you
nesting parts for thurposes of machining so a number of the options are set in regard to the tooling you plan tc
use and parameters associated with cutting the parts out. It is therefore very important to use the correct va
that correspond to the machining choices youtplmake and keep a note of these so you use the correct values
when you come to actually create the toolpaths.




@}1 Mest Vectors

Tool and Clearance Settings

"FJ Toal Dia. (D) 0,125  inches

]I_.[ Clearance (C) 0.05 inches
‘ Border Gap 0.25 inches

Part Nesting Options
[] Rotate parts to find best fit

on

[ Mirror parts to find best fit
[] Allow part= inside other parts

Sheet Options
Hest from ...

@
MNest Direction
@ along®x ) Along Y

[] First vector is nest boundary

Individual Part Properties

Mumber of copies 1 =

Active Sheet 0 -

Tool and Clearance Settings

The settings in this section of them will determine the spacing which will be left between each of ¢lde nest
vectors and also control how close they are to the edge of your nesting area.

Tool Dia. (D)

Enter the diameter of the tool that you will be usirydble (cutout) the vectors you are
nesting. This is the minimum distance that will be left bestinzges once they are nested.

Clearance (C)

The Clearancevalue will be combined with the specifiedl Diameter to create the final
minimum spacing between the nested shapes. For ex@mplarceo f 0. 050 combi
aTool Diameterof 0. 2&beavbb@l @ mini mum spacing gap




It is important to note that if you want actual material to be left between the nested shapes onc
they are cut out that tli@learanceneeds to be larger than the diameter of the tool. In the
exampe used above where the minimum gap i s
diameter tool cutting these shapes out would overlap as shown in the image to the left below (tt
blue shows the area which would be removed by the tool), this weult leeterial between

some of the parts. If you wanted there to be material betweerothiepasses then you would

need to specify@earancevalue larger than tii®ol Diameter. For instance @learanceof

0.36 would make & shovntindhe imgge Ipelow right. Thisswbud Jeave & i
minimum of 0.05 inches of material that would be left once the tool had cut out the shapes. This
would be very important if using tabs to hold your parts in place, or if you wanted to prevent the
scrap ffom potentially jumping off the table.

A A=

TheBorder Gapvalue is applied to the edge of the area which is being used to nest the vectors
into. It will be added to ti&earancevalue around the edge of this shape to create the minimum
distarce that parts will be nested in respect to the nesting boundary.

Border Gap

Vectors can be nested either within the whole Job area or into another selected vector (see sect
below onFirst vector is nest boundanfor more information on that option). The shap#s wi

be nested as close to the edge as possible usigatance specified to determine the
minimum distance from the edge. In many situations it is beneficial to have an extra gap from th
edge of the material to ensure that the tool does not overlap iatea where there may be
clamps (or other obstacles) and to ensure that some material is lefdfawioltheBorder

Gap can be used to define this extra distance. In many cases it would be defined as the to
diameter or an even larger value. Befothe image shows Border Gap below right you can

see &Border Gaphas been defined leaving a boundary area around the edge of the nesting area.

O e = 52 | % X >T@3
T %@GES@@A W@%PE&ZZ@@




Part Nesting Options

The options in this area of thoem will all directly affect how manytpaor how efficiently it is possible for the
software to fit shapes into the defined nesting area. The use of these options may depend on the partici
material and application you are going to be using your cut parts for. Think carefully abothéyenalfeave

on your shapes to ensure it does not adversely affect the finished cut parts.

Rotate Parts to find best fit

Checking this option will allow the software to rotate the selected vectors in order to try and
better fit them. The incrementsrofation the software will use is based oRRttation step
angle which is defined in ttierm box shown below.

Part Nesting Options
| Rotate parts to find best fit

o

Rotation step angle 45

In theory the smaller the specified angle the more options the software will have to fit the shape
together so the more efficient the ingsivill be. This does depend on the shape of the vectors
though. It should also be noted that the smaller the angle specified the longer the nesting will tal
to calculate.

Un-checking this option will ensure the parts keep the same orientation thatl twagn
selected. This could be important if you are working with shapes that need to be oriented in
specific direction, for instance in regard to the material grain.

E%ﬁ&%%%?ﬂ RN AES L
R OICAEES
SNVESEI N VNS S Vi
The image above and left shows the letters nested with 30 degree rotatiomangel dheve
right shows the same letters nested with NO rotation. As you can see by allowing the rotation th

software can fit the letters into a smaller area. In this case it is not a huge difference but the mo
shapes there are and depending on th@ttile shapes it could be a bigger margin.

Mirror parts to find best fit

Checking this option will allow the nesting to mirror (flip) the vectors in order to try and more
efficiently nest the selected shapes. This should only be checked if thehdirpatitsnare cut

in is not important. For instance if you are usinfynsked material you would always want the
face of the part to the top of the material and so would not want to allow the software to mirror
them. If the parts were being-out ar then finished or depending on the material being cut
this may not be an issue and so could be used to help fit more parts into the nesting area.

11



Allow parts inside other parts

Checking this option will allow the software to nest within the inteasbéshapes that have

gaps in the middle. This would be a good way to optimize material if you were cutting out part:
but would not be a good choice if the inside of the shapes was only going to be pocketed as
would not then be scrap matefiziouped objects will not allow shapes to be nested within
them even if they appear to have space to fit the smaller items. They would need to be ungroup
to allow the software to use the internal regions. Standard typed text will allow nesting on insid
areas ashown in the example below.

In the two images below you can see a set of letters which are going to be cut out. The larg
letters have sizable internal areas that will become wasted scrap,Alengphes inside

other partsoption means that Aspiwill use these internal areas to fit any smaller parts into
them. This can be seen in the right hand image which shows the letters after nesting, where t
i nside of the O8s and the B have been usec

t

BOUTH| &

Antiques & Collectables

Sheet Options
Nest From

This area of théorm is used to define which corner the nesting will start in. There are four
options which can be selected from the options fartheshown in the image below:

Sheet Options
Hest from ...

Each node corresponds to the respective corner of the Materiabactieel $oundary vector.
The first nested parts will be placed in that corner and the shapes fitted accordwesto the
Direction specified (see section below).

Nest Direction

The options in this area of tfeem are used to select how the parts valjnesss as they are
positioned within the sheet. The best way to think of this (for the purposes of this section) is tha
they opourdé out of the selected corner fil
defined axis (X or Y)

12



Along X

Checking this option means the nested vectors will fill the boundary area vertically then
progress horizontally along the X axis, radiating from the corner selectétest the

From section of thédorm. The image below shows #eng X nesting option with

Nest from... set to the lower left corner.

Along Y

Checking this option means the nested vectors will fill the boundary area horizontally
then progress vertically along the Y axis, radiating from the corner selecdeisin the
From section of thdorm. The image below shows thleng Y nesting option with

Nest from... set to the lower left corner.

First vector is nest boundary

Checking this option means the first vector selected as will be used as the boundary for the nesting a
This can be usefifilyou need to define a naectangular shape to nest vectors into, such as lagfe off
from a previous job. 1tdéds important to Jobote t
Arealif the selected boundary vectors goes outsiddf thére are too many vectors to fit into the first
selected vector then additidBhaéetswill be created using the same boundary shape for the parts being
nested, the boundary vector will be positioned obdfailt Sheet(zero) along with any itemstn
selected for nesting.

Not having thé-irst vector is nest boundanoption checked means all the selected vectors are nested
into the whole of the defined Job Area (defined Both&etupform accessed frothemain nenu bar
&ditd Job Size and Positi®n

IMPORTANT NOTE: Using a grouped vector as the nest boundary
I f you need to represent a sheet with holes

selected vector as the new boundary it is possible to also use a Grouped vector for the first selected it
then the shapes will be restvithin the spaces in this.

13



Individual Part Properties

This function is very useful if you have a number of the same part to make and need to nest many part:
once. It allows multiple copies of the selected object/s to be nested without makires theacdo the
operation.

If you want more than one incidence of a particular item then select it from the 2D view. In the box
where it sayBlumber of Copies enter however many copies you want andpply the selected

vectors will be marked with @gm number indicating how many copies of that item will be made when
they are nested. Different shapes or groups of shapes can be assigned different numbers of copies.
stop an item being copied multiple times just settheer of Copiesback tol andhit Apply.

Active Sheet

This option lets you choose whitieetof vectors is currég active, either for editingapplying
toolpaths onto.

TheActive Sheetan also be chosen whenNlest Vectorsform is not open by using the drop down

option fromthe base of thBrawing menud this is shown in the image below left highlighted with a red
box, the image below right shows the-dayan with the choice of currently availSbleets

Q Layers @ Layers Sheet
|l:"'_':l Layer 1 'Hl_', |':.,_.:' Layer 1 v|[1 v]

Ve a0 )| g g VO 80 )| gy
Background |/ (] Background |V [2
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DXF/DWG Import Library

A new library has been integrated Adpire which increases the number and type of vector files that can be
imported into the softwar€his addition adds a new file format to the list that Aspire can open #tlewing
importation of DWG format filesThis is a formatypically exported fmo AutoCAD or AutoCAD based
software. As well as adding this file type the new library witipglgonore versions of DXF format files. With

the new | ibrary DXF/ DWG files saved from Aut oCA
when beig read into Aspire

The new library is built into the stand&edtor Importtool, theicon is located in the File Operations area
of the Drawing Tab. Once@XF/DWG file has been imported thelmetimported vector shape(s) can be
modified, moved, scaledtated, mirrored or deleted the same as vectors created within the software.

While thenew import library will significantly increase the number of DXF/DWG format files that can be
imported into Aspire. It should still be noted though thé¢ wverendeavour is made to keep up with other
software companies® changes &anyofthéipportddfmats may hobo r ma
always be readable in Aspire. In that case going back to the original design systems arild sawing #nkef

version may enable it to be loadedtisoftware.

15



ABoneo Fillet Options

Thisoption allows 2 new types of filigtfor straight line vectoornersit will crea¢ an overciughaped area in
corners taallow clearance for anotipeece of material to be slotted into the part without being obstructed by
materialeft by the radius of the toBlelow left you can see a blue piece of material fitted into a normally cut slot,
this would fit no further in than the radius of the toalldvallow. Below right you can see the same situation
with a sl ot Bbnhnel Bayl eheoobDegs applied to it w
slot.

This is a very useful tool for dlogethefurniture designs, model airgrdihosaurstc. Below you can see a part
from a slot together dinosaur on the left is the standard part and on the right is the same partBatieihe
style fillets added to these slotss type of fillet needs to be used when the slot is clsize o the tool
diameter.

W

These options are selected withinstaadardCreate Filletsform, the icon for which is located in theit
Vectorsarea of th®rawing Menu as shown in the image below.

16



Drawing

File Operations
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2D View Control

P 2.0 2 el

Create Vectors

Cedszo

T T e T r2c B

e

T %

Edit Vectors

b G L 20 2%

Pl I Pl
W e e S
2322000

Clicking this will open the Create Fiftets srown below.

C  Create Fillets

Fillet / Tool Radius: 0.25 | inches

Click on an angled corner to change
corner into a drcular filet

Fillet Type

| | © normal fillet

7 'Dog-Bone' Fillat

BB These fillets are used for
creating dearance in internal
corners to allow slotted
pieces to fit together,

(71 'T-Bone' Fillet

B These filets are used for

| creating dearance in
internal corners when the
slot is the same size as the
tool

Close
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Fillet / Tool Radius

This size of this value is used to create the fillet as described for each individual type of Tibet below.
create any of these Fillets you need select the type required then move the mouse cursor so it is ov
correr between two straight lines, if it is a legitimate place to create the fillet then a check mark will shc
and the user can click the mouse button to create it. It should be noted that this will not fillet arcs o
beziers even if one of sides of the ®ddine.

Fillet Type
Normal fillet
This creates a standard corner fillet based &athas defined, typically this would be used for design

purposegather than editing a slot for fitting purposes. The images below are used more as a way
comparinghis type with the other two new options. Below left is the vector before filleting the two inside

radii, on the right is the filleted version.

O0DeBpned Fillet

This creates a circular-out style of fillet, the circles will be placed so the rgpepart of the circle
touches the original sharp corner and are created wWithdins specified. This option should not be

used if the slot width and the tool are similar in size. Below left is the vector showing the slot befor
filleting, on the rigt is the filleted version using th® eBgo n aptidn.

6-Boned Fill et

This creates a circular-out style of fillet, the circles will be placed so the right hand node of the circle
touches the original sharp corner and are created VRtwthe specified. This option should be used if
the sl ot width and the tool are similar in si
for them to fit. Below left is the vector showing the slot before filleting, on the rightesettheditsion

using théX -B o naptidn.

18



Fit Curves to Vectors
This function allows the user to fit arc, Bezier curves or straight lines to selected@hecciig. created
vectors will be approximated based on a user defined tolerance.sdsimgfitimican aid with smoothness for

some toolpath options and also help to simplify data for modelling pUipeSesve Fitting function can be
accessed from tiedit Vectorsarea of thdrawing menu as showmighlighted with a red bax the image

below or by using the shordtk e y ¢ o m@tilnFdt i on 0O

Either of these methoasll bring up the followinfprm:
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