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Copyright and Corporate ldentity

Copyright 3D Systems, Inc. All rights reserved. Subject to change without notice. This document
is copyrighted and is the property of 3D Systems, Inc. The licensed user, in the name of whom
this document is registered (the “Licensed User”) does not have the right to copy, reproduce, or
translate this document in any way or to any media without the prior written consent of 3D
Systems, Inc. No copies of the document may be sold or given to any person or other entity.

Improvements

3D Systems may (but shall not be obligated to) make improvements to this document from time to
time. However, the Licensed User acknowledges that at any time after the expiration of the date
of issuance, 3D Systems may institute a periodic charge or fee payable by the Licensed User in
return for ongoing receipt of improvements. It is the responsibility of the Licensed User to

provide 3D Systems with current information as to its name and address. The Licensed User also
undertakes to notify 3D Systems promptly in the event that it considers any of the data contained
in this document to be incomplete or erroneous in any respect, in connection with Licensed User's
particular use or generally.
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A whatis Stereolithography-?

From stereo, for three-dimensional, and lithography, for printing, stereolithography is literally three-dimensional printing. It is the
term used to describe 3D Systems’ patented fabrication process that “prints” three-dimensional, solid objects by solidifying liquid
plastic using a computer-directed, ultraviolet (UV) laser beam to cure successive layers of photo-sensitive polymer resin

in a vat.

The process “builds” three-dimensional solids from the bottom up, layer by layer. As each layer is created and super-imposed on
the layer underneath, a solid object in the shape of a three-dimensional part is created, the origination of which typically occurs in a
separate, computer-based modeling application such as CAD, CAM, or CAE.

Developed in 1986 by the founder of 3D Systems, stereolithography was the first commercially available layer-additive process to
enable rapid fabrication of objects pulled directly from Computer-Aided Design databases.

Our products and services are used by marketing professionals, purchasing departments, engineering groups, research and

development efforts, and design and testing teams all over the world... to turn their CAD, CAM, CAE designs ---their IDEAS---into
solid, tangible, plastic objects.

[# @& [ www.3dsystems.com 23782-M10-02 Rev A 30-Nov-09
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22 Introducing 3D Manage SLA File Preparation Software...

...a quantum leap forward in the ease, efficiency, and reliability of preparing solid models for fabrication on 3D Systems’ SLA®
series of stereolithographic solid imaging systems.

What is 3D Manage Software?

3D Manage is a software application for preparing specially-formatted computer image files for export to, and fabrication on
stereolithographic, or “SLA” machines. In its most elementary characterization, 3D Manage software is used to prepare STL and
SLC three-dimensional model representations into build files that can be “built” on a SLA solid imaging system. It comprises the
requisite second phase of the three-phase process for turning ideas on your computer workstation into tangible, three-dimensional,
plastic parts.

The 3D Manage software application for stereolithography file preparation runs on workstations operating under the Microsoft
Windows Vista or XP operating systems. 3D Manage software is an integral part of the 3D Systems’ solution for turning your ideas
into solid, three-dimensional objects using our patented iPro and Viper Pro systems. Figure 1-1 illustrates the position of
stereolithography in the product development process.
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It Begins with an Ildea...

...Your idea. Perhaps it is an idea for a part, or
the model for something that your company
could manufacture; some small piece of a
housing or tubing that fits into some other part
of a larger machine. Perhaps you envision
some new design for a housing, or a fan blade,
or a fitting, a bushing, an armature, a wheel or
cog, or even blister-type packaging --- it could
be almost anything.

It starts, however, as an idea and the flat, two-
dimensional phosphors representing that idea
on your design workstation. Wouldn't it be nice
if you could actually install your idea in the
place where you think it should go? What if
you could test it in its final assembly, hold it up
to the light, pass it around to your colleagues --
- turn it over in your hand?

Figure 2-1 Stereolithography in the Product Development Process
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It Continues with 3D Manage software...

...which turns STL files into SLA build files. It comprises the preparatory phase of the process for building your ideas as solid, physical
objects using stereolithography. Once you have taken your design to the point where you are ready to fabricate it on your
stereolithography machine, you must pre-process it using 3D Manage software. Figure 2-2 illustrates that process.

Design an object in
CAD, CAD, CADM, CAE, etc.

widget.stl

Open and Prepare it in ¢ ——————— | Select the appropriate Styles
3D Manage: * . Verify
i Optimize orientation
Modify/Add Styles
Generate Supports
Slice
Save your work

Port the finished BFF H

to your 3D Print software. =

=
———

Render your design as a three-dimensional solid
using 3D Systems' Stereolithography.

widget.bff

a— Remove your completed object(s)
= { from the Build Chamber,
i ! Clean and PostCure

‘ Perform surface finish enhancement
as required, and
Evaluate your original design.

Figure 2-2 Stereolithography Process Flow
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NOTE!
o BFFs created with 3D Manage software are compatible with 3D Systems’ 3D Print software ONLY.

Beyond its most simple characterization, 3D Manage software offers several tools, and performs several prerequisite functions to
optimize your part(s) to, in turn, make building them on your SLA system as efficient as possible.

Use it to:
» Verify that your .STL file (your “model”) is properly formatted, and perform rudimentary repairs to the file.

* Orient your part for optimum build quality.

» Scale, rotate, and/or move your part around on 3D Manage Software’s virtual build platform; generate multiple and/or mirror
image copies as desired.

» (optional) Create and edit the position of vents and drains on your part, an optional task, to facilitate the removal of liquid resin
that would otherwise be trapped in the interior during a build with the QuickCast™ build style. (For more information, refer to the
section on QuickCast, later in this guide.)

» Assign “style” parameters to your part; these are the receptacles for the build parameters that will be associated with your part
while it is being fabricated on the SLA system.

* Create and edit support structures for your part to help preserve its geometry during the build process (these will be removed
during the finishing process, after building on an SLA system).

« And finally, “slice” your part, creating the actual “build file” that is used by 3D Systems’ SLA solid imaging systems to “print” your
part in three dimensions.
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File Formats --- of STLs, and BFFs

Most commercial CAD, CAM, CAE and/or surface for solid-rendering applications output files in STL format. 3D Manage software
reads STL files and, after performing a series of pre-processing functions, generates 3D Systems’ proprietary Build-Files (BFFs).

These BFFs are then ported to 3D Systems’ Windows-based SLA machines.
Once on the SLA machine, the files --- the prepared and style-embellished data that constitutes the stereolithographic facsimile of
your original, three-dimensional images --- are ready for 3D printing.

16 l/’? ¢ -$ D/' www.3dsystems.com 23782-M10-02 Rev A 30-Nov-09




e

Introduction £.3D Manage™

User's Manual

Enhancements from 3D Systems’ Lightyear, our Previous Generation Software

Among the changes, each of which is covered in detail in this guide, there is:

Style files for Accura™ line of resins.

SLI files can be loaded as models.

Color of models changes when they've finished slicing to graphically indicate slicing progress.
New slicing utility has been added to improve slice quality.

Numerous bug fixes.

Windows Vista™ operating systems support.

Windows 7.0 operating systems support.

O

NOTE!
Refer to the 3D Manage Software Release Notes accompanying your software package for a complete and detailed
description of the all the new features and functions.

17
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3 Getting Started

The purpose of this guide is to provide you with the information you need to:

18

Prepare your work environment for the installation of 3D Manage software. This section consists of a list of the specifications
necessary for your workstations to comfortably load your three-dimensional model files and run the program’s preparatory
functions to produce BFFs.

Install 3D Manage SLA File Preparation software on your Windows workstations, and obtain the necessary license(s) from
3D Systems.

Use the program in a “Quick Start” mode that will have you preparing parts in as little time as possible.

With the preceding goals in mind, we have organized this booklet as follows:

Using this Guide --- This section describes the methods we use to convey instructions and information in printed texts and
illustrations in this guide. Also included is an overview of our technical support, online help, and online context-sensitive help
systems.

Preparing Your Work Environment and Installing the Software --- This list of workstation specifications describes the type of
Windows workstation and network you will need in order to run 3D Manage software efficiently. Once certain that you have
configured the optimum hardware and operating environment, turn to this section for instructions on running the program that
installs 3D Manage software on that workstation’s hard disk, and what you need to do to license your installation with

3D Systems.

Obtaining and Installing Your 3D Manage Software License --- This section guides you through a series of steps to obtain the
Host ID from your workstation which you will use to obtain your license file(s) from 3D Systems’ internet website.

Due to ever evolving software updates and constant upgrades for materials and technology, the install instructions are available

online so that you receive the “cutting-edge” version for your machine.

[ @ [ www.3dsystems.com 23782-M10-02 Rev A 30-Nov-09
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Symbols and Conventions Used in this Guide

19

Notes, Cautions, and Warnings
This symbol calls attention to a “NOTE”.

When it appears with a “NOTE”, the texts or illustrations call attention to a practice or condition that can
save time or prevent inconvenience to the user.

This symbol calls attention to a “CAUTION”, or “WARNING”.

When it appears with a “CAUTION”, the texts or illustrations call attention to a practice or condition that
f:E risks damage to equipment (or in the case of software, malfunction).

Finally, when the symbol appears with a “WARNING”, the accompanying condition or practice risks injury
to personnel.

Procedures
Instructions, i.e. the tasks or steps that constitute formalized procedures, are numbered, and appear in a distinct type face.
Here is an example:

1. Click the Windows “Start” button, and choose “Programs”,
then “3D Manage” to start the program.

2. Pull down the “File” menu in the menu bar at the top of
the screen, and select “Open”.
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User Input and Program Texts

All references to texts that appear on your computer screen, either within the 3D Manage software, within Windows, or within a
Command Prompt window, appear in a distinct typeface and are set off by quotation marks. Refer to the preceding passage for
examples.

When you, the user, have to enter specific texts (alphabetic or numeric), the area and instructions for it are enclosed in brackets.

Here is an example:

1. At the “c:\” prompt, type: [ping], a space, and the TCP/IP address of your SLA machine.
For example:

c:\ping 206.65.88.228

Control Functions

Specific keystrokes (as opposed to specific texts) --- i.e., instructions to hold down combinations of keyboard keys to execute
commands or functions --- appear in a distinct typeface and are enclosed by the symbols: < and >
Here is an example:

1. Hold down <Ctrl> and <Alt>, and press <Enter>.
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Getting Help While Using 3D Manage Software

The 3D Manage Online User’'s Manual is another name for the program’s online help system --- a kind of “virtual” user’s guide from
which you can call for help and information at any time, from anywhere while using the program.

Mouse Power!

There are many ways to get information and help on the use of 3D Manage software from “within” the program itself:

* Move the cursor over any graphical element on the screen and hold it there. After a brief pause, an encapsulated
definition of the element over which you are “hovering” will “pop up” in a small window next to the on-screen
cursor. In some dialogs, this action will display the applicable range of input values for the field for which you are
seeking help.

* Press the <F1> function key at any time. The opening page of the online guide will appear in a separate window.

O » If you are working in the 3D Manage software’s main workspace (as opposed to the Custom Draw workspace), you
il can also access Help by clicking the “Help” icon located in the toolbar at the top of the screen.

e Pull down the “Help” menu at the top of the main workspace and select “Help Topics...”.

NOTE!

o In addition to running concurrently with the program itself, the 3D Manage Online User’s Manual also functions as a
“stand-alone” application. This allows you to launch and “run” the guide by itself, separate from the 3D Manage
program. You may find this useful when allocating disk space on your workstation.

We hope that you will come to view this feature of the 3D Manage program as a comprehensive complement to the product’s
printed documentation. Together with its built-in, context-sensitive features it should significantly shorten your “learning curve”.
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Installing the Software

The 3D Manage software includes an automated setup routine that you can run from within Windows’ “Add/Remove Software”
facility. During installation, this setup routine performs automatic checks on your system, asks a series of questions about how you
want to configure the 3D Manage program, and, based on your answers to these questions, copies several files to your hard disk. It
then decompresses the files, writes data to areas of your system’s registry, and creates Windows’ shortcuts to

the program for your Windows’ system Start menu.

Before You Install --- Specifying Your Workstation(s)

The following section of this guide describes the PC workstation and networking environment you will need to be able to run
3D Manage SLA File Preparation software.

NOTE!
o The 3D Manage program runs exclusively on Intel Pentium or AMD workstations configured with Microsoft’s Windows

XP, Vista or 7.0 operating systems. Depending upon the physical size and geometric complexity of the part(s) you
intend to prepare with this software, processing on the 3D Manage software workstation can tax memory and storage
configurations that might be adequate for other purposes.

Keep in mind that SLA file preparation is but one, requisite step in the process of turning your three-dimensional
designs into physical solids. The less time you have to spend at the preparatory workstation, the more cost
effectively your Rapid Manufacturing or Rapid Prototyping system will be to operate.

22

With the preceding tenet in mind, it behooves you to set up a system considering the following specifications as “median” --- that is,
a system that will function adequately --- when preparing most files --- of the size (kilobytes or megabytes) with which you work
routinely. It should be noted that, to arrive at these specifications, our team of Product Assurance Engineers tested the preparation
of a variety of parts of arbitrarily-determined “average” file size and varying degrees of part geometry.

While it is known to be possible to prepare files on PCs with less memory and less powerful (slower) processors, we recommend
investing a little more in your working environment to save time and aggravation later on. In fact, adding more system memory
(RAM), video memory (VRAM), upgrading to an even more powerful processor, and increasing the size and available free space on
your system’s hard disk drive has been shown, in our tests, to have significant positive affects on performance and throughput.
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o NOTE!

While 3D Manage software is known to function minimally on workstations running previous versions of Windows, it
should be noted that functions such as Verify and Prepare call Windows routines that are not supported by these
operating systems. Running 3D Manage software with these operating systems and attempting to execute these

functions will likely cause unpredictable results.

The following system has been tested, and is recommended by 3D Systems’ technicians as a good, mid-level platform for running
the 3D Manage program.

Equipment Specification
Processor Pentium 4 2.4 GHz (Recommended: Core 2 Duo)
Memory 2 GB (Recommended: 4GB Dual Channel)
Disk 40 GB Ultra2/Wide SCSI

Video Controller

OpenGL 1.4 128 MB of graphics memory

Display

1280 X 1024 resolution (or higher)

CDROM

24X IDE or SCSI (only used to load program files)

Network Interface

10/100 10Base T Class A Ethernet (recommended for ease of file transfer)

Operating System

Windows XP (4.0 with Service Pack 2 or higher)
Windows Vista, Windows 7.0

23

Other Performance keyboard (i.e., 104-key), two-button mouse (Microsoft Intellimouse®
supported)
Table 3-1 Specifying your PC Workstation for Using the 3D Manage Program
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While this information does not constitute an endorsement of any product, they were all found to perform well with

3D Manage software, and meet or exceed the requirements for Full Open GL compatibility. Note that during our beta
testing of 3D Manage software, boards offered by other, third party manufacturers were successfully employed. In fact, we
did not find any boards meeting the minimum requirements that did not work properly. When there were issues with a
particular board, downloading the latest drivers from the manufacturer’s website resolved the issues. Consult the
documentation that came with your video graphics accelerator card for information and support.

NOTE!
All graphic accelerator cards that support Open GL and have at least 256 Mb of on board memory, have been tested
by 3D Systems' engineering staff during development of the 3D Manage program, and work fine.

Memory and Performance

24

Most CAD applications require significantly more RAM, VRAM, and free disk space than the 3D Manage program. If, however, you
are not using a CAD workstation, and are relying upon the specifications in this document to configure your 3D Manage software
workstation, there a several aspects of the specified configuration to which you should pay particular attention.

The amount of virtual memory on your workstation under Windows is typically controlled by the operating system itself. Regardless
of how much free RAM you may have at any time, Windows will often begin to make memory “swaps” to the free space on your
hard disk drive. Usually, the default system settings for virtual memory levels are adequate for running 3D Manage software. If,
however, you find that the performance of the program is less than acceptable, make sure that you have at least 500 Mbytes total
virtual memory configured on the non-boot hard disk of your workstation.

Refer to the online Help system or the documentation for Windows for instructions on accessing and adjusting virtual memory
settings.
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A Note Regarding your Network

Once you have used the 3D Manage program to successfully prepare parts for building, you will have to physically transport the data
file “the BFF” to the computer on the SLA system. 3D Systems requires its SLA systems to be installed on a network for several
reasons, not the least of which is the fact that most BFFs are far too large to move from PC workstation to the SLA controller via

floppy diskette. The simplest method of porting files from the SLA file preparation workstation to the SLA controller is over a network.
Make sure to specify a Class A Ethernet.
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The Installation Procedure

NOTE!

If you normally use a virus protection program on your PC, we recommend that you turn it off, or override its
monitoring of the system before installing 3D Manage software. Since the program’s setup program writes
information to the system registry, it may not install properly if your virus protection is set to monitor and/or control
this type of activity. After 3D Manage software installation is complete, you can restart your virus protection
program.

To install 3D Manage software:
1. Download and install software and instructions from:

3D Systems - Software
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3D Systems - Software
|apan -Gn:"nan}' I Il'rari:n: I I|:E|}' Home | Contact i : @

COMPAMY PRODUCTS SERVICES INVWESTORS RESELLER LOGIN

A
a\§ S fl:‘” ,f =
SYSTEMS O are

MAINTENANCE PROGRAM Software Licensing and Downloads - SLA® (Stereolithography) Systems
EDUCATIONAL SERVICES

REFEREMCE

SERYICES OFFERED
MATERIALS SUPFORT

SOFTWARE SUPFORT

Register Software
Software Downloads

Figure 3-1 You obtain your Software, License, and Release Notes on-line
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NOTE!

For the most current, up-to-date listings:

U.S.A.

3D Systems, Inc.

333 Three D Systems Circle

Rock Hill, SC 29730

U.S.A.

General Inquiries: (803) 326-3900
Material Orders: (800) 889-2964
Customer Support: (800) 793-3669
E-mail: moreinfo@3dsystems.com

Italy

General Inquiries: (+39) 039 68904 00
Material Orders: (+39) 039 68904 00
Customer Support: +49 (0) 6151 357 357
E-mail: marketing.it@3dsystems.com

ALTERNATIVELY (if you do not have access to the “web”) you can telephone 3D Systems’ Contracts Administration
Offices (see below). You will need to provide the SLA system serial number as well as the host IDs for each of the
workstations upon which you wish to run the 3D Manage program.

Need more information?

0 Contact Us

Hong Kong

General Inquiries: (+852) 29 23 50 77
Material Orders: (+852) 29 23 50 77
Customer Support: (+852) 29 23 50 77
E-mail: asiainfo@3dsystems.com

Switzerland
Tel. +41-26-439 95 90

Germany

General Inquiries: +49-6151-357 0
Material Orders: +49-6151-357 234
Customer Support: +49-6151-357 357
E-mail: hotline.de@3dsystems.com

Japan

General Inquiries: (+81) 3 5451 1690
Material Orders: (+81) 3 5451 1690
Customer Support: (+81) 3 5451 1690
E-mail: japaninfo@3dsystems.com

France

Tél. : (+33) 01 60 87 88 77

Fax : (+33) 01 60 87 07 66
Email : marketing@3dsystems.fr

U.K.

General Inquiries: +44 1442 282600
Material Orders: +44 1442 282665
Customer Support: +44 1442 282665
E-mail: marketing.uk@3dsystems.com

2. Once you have your license file(s), carefully match them to the correct machine by the HostlID code.
Remember, licenses are machine-specific and will only enable the 3D Manage software to run on the
machine whose identification code (HostlD) matches a specific parameter in the license file.

3. Copy the appropriate license file into the “bin” sub-directory where you installed the 3D Manage program on
your machine and name the file “license.dat”.

Your software is now licensed and ready to run.

28 (4 @ [

www.3dsystems.com

23782-M10-02 Rev A 30-Nov-09


http://www.3dsystems.com/company/contact.asp

3 Getti Started £.3D Manage™ <
EC cHing starte ﬁ%er's Manual

Testing the Installation --- Running the 3D Manage Program for the First Time

When you first launch 3D Manage software, the program’s license manager will prompt you for the location of the license file for
your workstation. Once you have located it, you can save its location so that you will not be asked to locate it again.

To Launch the Program: You are prompted to locate the license file manually:

1. Click on Windows’ “Start” bar, and locate the 2.
3DManage program shortcut.

Click the “Specify the License File” radio button.

3. Click the “Next” button to begin the process of
locating your license file.

Choosze Server or File
f& Programs »|{@& 3D Systems
_b Documents 4 v v LQFJ BPFCreato —————— ‘Youw application was not able to obtain a license
D' Settings » FLEXIm becauge the FLE><.'In'! Iicense_ mManager cou!d ot
License Manager ~ determine where ta find the licenzing data i
,_J Search » needs. Pleaze chooze one of the following:
LD Help and Support T~ Specify the License Server
ZJ Run...

@ Spesity the License Fild

] Log Off shropshirem. ..
(8] shut Down...

|4 start

Copyright 1937 Globetrotter Software [nc.

< Back I Meut » I Cancel Help

Figure 3-2  Starting the 3D Manage program. Figure 3-3 The 3D Manage License Manager prompts

you to locate the License file for your workstation.
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You are presented with the dialog illustrated:

4. Use the “Browse” function to open a Windows Explorer type dialog with which you can locate your file. Double-

click the filename of the license file. With the “License.dat” filename displayed in the “Browse” box.
5. Click the “Open” button to continue.

License File Selection X|

Y'our application was not able to find a license

FLEle file or zerver for the FLEXIm License Manager.

. Chooze the filename you wank ko uszer for a
License Manager licenze file.

Choose License File KHE3 |

Look in: I_'-?lbin :] gl IE%

Can't locate..

< Back | Ment » | Cancel Help |

File narne: ILicense.dal Open

Files of type: ILiu:ense Files(*.dat,” lic) ﬂ Cancel

Figure 3-4 Use your system’s browser to locate your license file.
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The next dialog prompts you to save its location:

6. Click the “Save Setting” radio button as illustrated.
7. Click “Finish”.

end x|

Click. Sawve Setting if pou

.me Ma ﬂggr want to always uze this
walue, then click Finizh

..............................

< Back I Finizh I Cancel Help

Figure 3-5 Save the location of your License File.

NOTE!

Saving the setting allows you to subsequently launch the program without having to specify its license location.
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NOTE!

When you see the 3D Manage program’s “splash screen”, followed by entrance to the program’s Main workspace,
you will know that you have successfully identified the correct license file for you workstation.

32

% 30 Systems, Corp - 30 Manage V1.1
Fle Edt Yew Took Buld Window Heb

Flalsewe [GolmlEs ol Belalel B a8 8E0 [0 0l0l@]:) ]| == ssse s e

m | =

1 [ e

N
P \\

SYSTEMS

:|.r.- ¥ kﬂ’lﬂﬂ =)

|5 |@ | @ |ss

3DManage™

-
=

Mnlalelals

]
Transform your products.

For Help, use “Help Topics...,” in Help meny Mormal Memory Visw Parts Bachirw Mame Mo Machine  in N Budd Shs Mo Recoal Fle e Saappot: S

Figure 3-6 Following a momentary display of the program’s “Splash Screen”, the software opens into the main
program workspace.
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Getting Help

The user interface of 3D Manage software is designed to allow you to learn by doing. We have tried, where we can, to provide
answers to any questions you may have about the use of the program while you are actually using it.

The 3D Manage Online User’'s Guide, installed as part of the 3D Manage software setup routine, allows you to get instructions and
information on many aspects of the product’s use from within the program itself.

To use the Online User’s Guide, simply click the Help menu, then the “Help Topics...” option at any time while using 3D Manage
software. The Windows’ standard help system that you will be presented with includes a plain-text search facility, an index, a table
of contents, and animated demonstrations that should help you find the information you are looking for with just a few clicks of your
mouse.

Getting Help Directly from 3D Systems

33

The real strength and utility of 3D Systems’ methods for Rapid Prototyping and Manufacturing comes from the ongoing
commitment of our people to develop and support the software and hardware we sell, even after you take delivery. We stand with
pride behind everything we make, and are determined to deliver solutions, rather than simply products.

We are here to help you design better, to make it possible to bring your products to market faster, and to find new ways
for you to complete the design-to-production cycle at a significantly lowered cost. Our products are only the beginning.

Aside from continuing focus on research and development, a major part of our efforts to meet our corporate goals is our Customer

Service and Education departments. Our Field and Applications Engineers are ready to supply you with practical tips, technical
information, software updates and training.
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Turn to 3D Systems’ Education Department for even more help...

3D Systems University (3DSU) maintains an extensive and dynamic program to educate and train customers and researchers on
SLA systems, software, and the latest developments in Rapid Manufacturing, Tooling, and Prototyping techniques. The wealth of
real-world experience that our education professionals apply in teaching our classes provides you with insight into far more than
simply the workings of the machinery or software.

Call the university directly for information on attending a class, or having 3D Systems Education personnel come to your facility for
hands-on training. They can be reached by calling:

3D Systems University
1815 Clubhouse Road
Rock Hill, SC 29730

U.S.A.
General Inquiries:  (803) 981-7005
FAX: (803) 981-7707

http://www.yorktech.com/3dsystems/
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< 3D Manage Software Workspace Overview

When you launch the 3D Manage program, a title screen showing the program version number and copyright date “flashes” briefly

on your workstation screen as the program loads. When you see an empty workspace similar to the one shown, you are ready to
begin.

The Main Workspace
The main workspace of 3D Manage software is where you will perform the bulk of the work necessary for preparing your parts.

With the exception of the facility to optimize and draw custom supports, all the tools you need to prepare your files for building on an
SLA solid imaging system are accessed through the icons and menus on this screen.

% 30 Systems, Corp - 30 Manage V1.1
Flo Edt Wew Toock Buld Window tebp

a7/ slslo/iB) of6 3151 2/% 5l8la 0] 5isl9IEIEIEIE) 6 8l5io) s

=laim/3) sisiolel gl s

106 |
=|o|v (G| | |- e

Support 7 bhado st} Mormal Memory Select Parts  Machine Mame Mo Machine  in o Buld Style Mo Rrecoat Style Mo Support St

Figure 4-1 An example of 3D Manage’s Main Workspace upon launching the Program
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Program Title Bar

Just as in all Windows applications, the Program Title Bar displays the name of the application running in that window, and provides
the minimize, iconize, and close program buttons.

£r 3D Systems, Corp - 3D Manage 10l x|
Figure 4-2 Program Title Bar

Pull Down Menus

All functions in the 3D Manage program are available from one of the six pull-down menus: “File”, “Edit”, “View”, “Tools”,
“Build”, and “Help” as illustrated below. Most menu functions also are available by clicking an icon on one of the 3D Manage tool
bars. First we present the menus, then we will explore the toolbars.

Machine Setup Wizard...

EIlE-' Eljlt EiE-'W IDD'S ELII'I:I ﬂElp Edit: Machine Properties. ..
Figure 4-3 Pull-Down Menus Open ... Cri+o
Sanveld)
Sawve &l
SaveBE,

Unload Parts

Load Emply Build Platform  Crrl4+L
Sawve Build Platfarm Zhr| 5
Save Build Platform As, ..

Elose Build Platform

The File Menu
Satve Platfarm as EEE
As illustrated in Figure 4-5, the “File” menu houses the setup, loading, saving, printing, and program Print... Ctrl+p
exit functions. Print Preview

Print Setup...

1 kukor_in.st
2 turbine_blade stl

Exit:

Figure 4-4 The File Menu
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The Edit Menu The View Menu
As illustrated below, the “Edit” menu houses all As illustrated below, the “View” menu houses the functions
the part copying, deleting, transforming, that control the way parts are seen on the screen; including
selecting, and conversion functions. shading, lighting, coloring, view orientation and zoom level. It
also controls which of the various toolbars and tool dialogs are
displayed.
Preferences k
Part Display L
Supporks Display k
nido Predefined Yiews k
Copy Selected Parts. . Display Extents/tame
Delete Selected Parts v Seleck Park(s)
Delete All Parts(F) Part Selection List. ..
Translate Selected Parts. .. Modify Yiew
Rokate Selected Parts. .. Save Current View. ..
Scale Selected Parts. .. Select Saved Wiews. .,
Mirror Selected Parts. ..
00
Pick and Poink Zoom Previaus
Select Al Select Triangle
Select All Parts Deselect ol Triangles
Select All Supports ]
Deselect ol Properties g
Deselect All Parts Color k
Deselect All Supports Light Intensity and Position, .
Align as Upfacing Plane Skyles g
align as Downfacing Plane
Tool Bars r
Set Units To g Dialog Bars k
Conwverk Patk Lnits L4 v Stakus Bar
Figure 4-5 The Edit Menu Figure 4-6 The View Menu
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The Tools Menu The Build Menu
The “Tools” menu provides tools for verifying and The “Build” menu houses tools for modifying the default
repairing damaged STL files, combining STL files into a platform styles for changing the build and recoat parameters to
single file, automatically placing STL files on a platform, accommodate special circumstances. This menu also houses
and creating and editing support structures. Additionally, the Prepare functionality which transforms the platform data
tools are provided for creating and editing vents and into the build file(s) needed to actually build the parts on the
drains for builds using the “QuickCast” style. Finally, SLA machine.

this menu houses the “Reference Plane...”, and “BPF
Creator...” tools and provides access to the “Options”

dialog where you can manipulate many aspects of the Modify Build Styles. .
workspace. Modify Re-coak Styvles. ..

Prepare...

Prepare All ...

Pause Prepare
Yerify STL... Resume Prepare
Combine STLS... Canmwert Individual Stvles F
Bssociabe 5TL...

Figure 4-8 The Build Menu
Autarnatic STL Blacement. .
Autamatic Simple STL Placement. . .
Top Z align
Bottom Z align
Creakte suppaths, .. Th e HeI p Men u
Edit Supparts, .
Ouickcast R The “Help” menu provides access to the on-line help system,
and the 3D Manage software version and licensing
Reference Plane... information.
EPF Creator. ..
Create BPF Batch File. .. Help Topics. ..
Cpkions, ., About 30 Manage. ..
Figure 4-7 The Tools Menu Figure 4-9 The Help Menu
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Part Display, Tool Bars, and Dialog Bars

Following is a tour of the toolbars available in the 3D Manage software. The following figures show the icons on each of the tool

bars and dialog bars that provide easy-access alternatives to the pull-down menus for most of the 3D Manage software functions.
Using the Tool Bar and Dialog Bar icons can help increase your productivity. Note that when you “hover” the mouse cursor over
an icon, you get a short description of the icon’s function in a call-out box near the cursor. The icon’s function is also displayed on

the left side of the status bar in the lowermost area of your workspace.
Each Tool Bar and Dialog Bar is illustrated with a short description of each icon on the tool bar.

Status Bar The Status Bar displays information about the operation mode, platform configuration, machine type, units, part build
style and part recoat style for the components being displayed in the display area.

For Help, use "Help Topics..." in Help menu |Se|ect Triangles ||:|ui|:k1:ast |iF'r|:|9IZIIZIEI (750 |in |Part_.ﬁ.ccura~EuEI_QCS' |F'art_.ﬁ.ccura~6EI_QC5T_[ |.'5.n:|:uEi|uSI:n_Gr i

Figure 4-10 Status Bar

Display Shaded Supports
Part Display Display Triangles Supports
1_Display Supports as Points

6 Dlolol:] s | glElE|E|EE|5)

‘ L _View Point Cloud LFront View
View Extents Back View

Right View

Shaded + Triangles

e L eft View

Triangles Mode
l_Shaded Mode

— Bottom View

|___Top View

Isometric View

Figure 4-11 Display/Predefined View
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Main Tool Bar — Modify View (Trackball)

— Select Part(s)
— Select Triangle(s)

— Deselect Triangle(s
Load Empty Build Platform iangle(s)

Undo
Machine Setup Wizard l7 Window Zoom
Zoom Previous
| L=
i e = 1] ) ] o e Bl iAl@

Save Models

Save Platform Help Topics

L Open —Triangle Properties

b Part Properties
Figure 4-12 Main Tool Bar ——Platform Properties

: Copy
Edit Tool Bar Delete\Unload

Translate

-
98 6u[ 3| @2l pl ]l e

Make Up facing
Make Down facing
inch to mm
mm to inch
Mirror
___Scale
|__Rotate Figure 4-13 Edit Tool Bar
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Build Tool Bar

CleZ( @ =0
1LPause Prepare

— Stop Prepare

- Prepare

- Display Recoat Styles

- Display Build Styles

— Modify Recoat Styles
b Modify Build Styles
Figure 4-14 Build Tool Bar

Tools Tool Bar

= e B SIS

— | ayer Properties

— Edit Supports

— Create Supports

Vents and Drains

— Automatic STL Placement

— \erify STL

Figure 4-15 Tools Tool Bar
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Figure 4-16 Selection Dialog Bar

Select All Select All Supports Rotate Part around the X, Y or Z axis
l Deselect All Deselect All Supports I I

| ! | .
s 0 s s o | 5 (|

Select All Parts I Options 1
Deselect All Parts Part Selection List

Figure 4-17 View Dialog Bar

Pan Left

Rotate Left Rotate Right l Pan Right View All Set Saved View
R~ e 5 I
Rotate Up Rotate Down Pan Up I Save View

Pan Down
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Figure 4-18 Display Dialog Bar

Shaded Mode Shaded + Triangles View Point Cloud Display Triangle Supports

t t

Triangles Mode View Extents Display Shaded Supports Display Supports as Points

Figure 4-19 Information Dialog Bar

0.500000 <= <= 5537122
0500000 <=y <= 5.502873
0.400000 <=z <= 2127813

[:AProgram Filesh30 Systernsh30 M anagehStls\turbine_blade st was GOOD
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Platform/Part Display Area

Finally, the last remaining, and largest, area of the program’s viewing
area, displays the platform and parts you have loaded.

Figure 4-20 3D Manage Software Part Viewing and Display Area
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&S Quick Start: Step-by-Step

The easiest way to learn the basic functions of the 3D Manage software is to actually use it to go through the steps of preparing
your part for building on an SLA machine. This section serves as a VERY basic tutorial. First, it gives you some familiarity with the
3D Manage STL viewing capabilities...

« LOAD AND VIEW an STL file

+ CHANGE THE VIEW of the workspace

...and then it leads you step-by-step through the processes necessary to:

« SET UP a new platform

 VERIFY the part

- CHANGE THE ORIENTATION of the part

» CREATE Supports for the part

« SAVE your work

+ PREPARE (slice and merge) the build file
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Loading and Viewing an STL File

First, we will load and view an STL file, and explore some of the ways to change the view settings.

1. Launch the 3D Manage software program, just as you would any other Windows program, by clicking the
“START” icon, positioning the cursor over the “Programs” “3D Systems” “3D Pro” menu, then clicking the

“3DManage” menu item.

fﬁ Programs

,__33 Documents

[} Settings

- Search

¥)) Help and Support
= Run...

» ﬁ 30Prink
BE sDPrint

fﬁ 3D Pro
IET_E] EPFCreator

| 2] Log Off
(9] shut Down,..

|4 start |
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2. Click the "Open™ icon on the Main Toolbar (or pull down the “File” menu and choose “Open”), to bring up the

"Open File" dialog.

NOTE!

To save space, during these exercises we will dispense with the parenthetical instruction, as in the above step, about
the availability of functions from the pull-down menus. Just be aware that there is usually a pull-down menu

alternative to access 3D Manage software functions.

a7

The folder...

“c:\program files\3DSystems\3D Manage\STLs”

should be displayed. If it isn't, use the standard Windows tools to navigate to the above-named folder.

Open File

Iy C

Look: jn: Il'f)StIs j - =5 BB~
@ cube_jn.stl
@ cube_mm,stl
8] disk st
Iﬁ ring.stl
. turbine_blade, stl
Iﬁ kutor_jn,stl
My Diocuments
armpLter
My Metwork File name: Iturbine_blade. stl j Open I
Places

Files of type: ISTL Files [*stl) j Cancel |

¥ STL /SLC Preview

[+ @= [

Figure 5-2 Open File Dialog
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In the lower-right portion of the dialog, look at the “STL / SLC Preview” checkbox. If it isn't checked, click on the
box. Position the pointer over the filename, for example, “turbine blade”, then click. Notice that a preview of
the part is shown in the window.

Click the “Open” button (Alternatively, you can double-click the filename "turbine_blade" which automatically
"opens" the file).

¢ 30 Systems, Corp - 30 Manage V1.1
Be B4 Yow lok pud drdow tb
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Figure 5-3 3D Manage Workspace with Turbine Part
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4. Notice the mouse cursor. Whenever this cursor is active, you are working in the “Modify View (Trackball)”
mode. Click and hold the left mouse button, and drag the mouse across your mouse pad.

That's how you "rotate” the view.

Figure 5-4 5. Click and hold the right mouse button, and drag the mouse across the mouse pad.

Cursor _
That's how you "pan" the view.

6. Click and hold both mouse buttons, and drag the mouse across the mouse pad.

That's how you "zoom" the view.

Of course, as in all other Windows programs, there's more than one way to do anything.

t 7. Experiment with clicking the ‘ Pan Up
‘ Rotate Up “Rotate” and the “Pan” icons on the

“View Dialog Bar” at the left side of Pan Left | | Pan Right
Rotate Left dl ﬁ“ "r

Rotate Right the workspace. Notice the
rotating and panning functions
are also available here. Pan Down
Rotate Down ‘ |
Figure 5-6 Pan
Figure 5-5 Rotate

And there's even another way to zoom into a particular section of the part.

8. Click the “Zoom” icon on the Main Tool Bar.

Al
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Notice that the cursor changes... Position the cursor just to the top left of the part. Click and hold the
left mouse button and drag the cursor down and to the right. As you do, you will see a rectangle
being formed. When the rectangle encompasses the part, let your finger off the left mouse button,
and it zooms in to the bounded area. Do it again. The feature allows you to zoom into very small

areas of the part.

o 9. Now click the “Zoom Previous” icon on the Main Tool Bar. This is the “Zoom Previous” function. It steps you
back through the previous zoom levels; it's like a “zoom undo”.

Now about the “Pre-defined” views.

10. Click the “Isometric View” icon on the “View Dialog Bar” as well as the “Top, Bottom, Left, Right, Front, & Back View”
icons which all make it quick and easy to view the part from all angles.

& 8l8|8|5|&|9)

Isometric View b Front View
Top View L Back View
Bottom View Right View
— Left View

Figure 5-7 View

See how the view changes? Again, you can always find another way to do the same thing.

11. Click the “View” pull-down menu. You will see a “Predefined Views” sub-menu that allows you to select
these same views.
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So far, we have seen the "turbine_blade" part in shaded mode. STL files are really comprised of triangles, right? What if
we want to view the triangles? Let's do it.

Figure 5-8 View Triangles i ﬁ m ‘ o Point Cloud
— i Extents
Triangles ) \

Shaded + Triangles

12. Click the “Triangles” icon on the View Dialog Bar. Now, click the “Triangles + Shaded” icon. And finally, click the
“Point Cloud” icon. These options give you the diversity to see the part as well as what’s around the part.

NOTE!

The Extents view is helpful when viewing a highly-tessellated (many triangles) parts. The more highly tessellated a
part is, the longer it takes the software to render a new view. The problem with the extents view, though, is that it
does not give you a sense of the part geometry. A compromise between the slow rendering of a highly tessellated
part while maintaining the geometry, is to render the part with “points” during any manipulation. Try this.

options x|
13. Click the “Tools” pull-down menu, then click “Options” menu item. This Viewing | Pars Loading | Dtter |
opens the “Options Dialog’. This allows you to set: _ Retatenzoonen el
. “iew Retation Angle: 10 deg Selected Part | Hesetl
e the view parameters. iz
- 1ew Zoom: 10 =
e how parts look as they are being moved. | 0% | Euniesegeat ] e
View Pan: I'IEI % Unzelected Outside Part | Fezet |

e the environment colors per your preference.
Transparency: IEEI % Selected Dutzide Part | Flesetl

- &nimation ¢ Drag-Drop Preference I —— | Reset |

See how the rendering changes to display the vertex points of the triangles during the " Show Paints

"movement" of the part? This allows you to see the part's geometry without slowing = Show Entire Far Pafom | _Reset|
down the system trying to render a shaded part. If you use the "Show Entire Part" from £ Shaw Exerts Unselected Siced Pat | Rest
the "Tools", "Options" dialog, the part will remain rendered in shaded mode. Depending LengthofNoan:::r 5 Selected Siced Part_ | Feset |
on how highly tessellated the part is, you may see a significant slowing of your system as Platom GidSice: |1 Resetal |

it tries to render intermediate views while rotating, panning, or zooming. Note, however,

that the turbine_blade part only has 2,750 triangles; hardly a difficult part to render 0K | Concel |
quickly. Figure 5-9 Options Menu
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How do we know how many triangles are in this part? It's easy.

14. Click the “Part Properties” icon which opens the dialog.

= Part Properties X|
¥ >

Iturl:line_l:llade_\-'.stl inch Suface Area: 708549 0. Lnits
|E:-:tents: Minimum  Center Mawirurn — Tatal | | Al Parts T atal | Yolurne: 501625 CLL Lnits
N 02 2. 71EE 5231 50334 50351 Triangles: 2740
vi| 02 27014 52029 50029 50029 Total STL Valume (No Supparts) : 5.01625
Z 025 11139 1.9778 1.7278 1.986

-------- Close M et = 44 Eltherlnfn:nl

Figure 5-10 Part Properties Dialog

Along with the number of triangles, this dialog gives you information about the surface area, volume, and position in CAD space of
your part.

In the preceding exercises, we were only changing the view of the 3D Manage software's workspace. Nothing we did
changed the orientation, position or size of the part itself. Also, there was no connection between this STL file and any
SLA machine configuration or build and recoat styles. We simply were viewing an STL file.

In the next section, you will see how to designate a platform that carries the machine type, resin, and build parameter
information. Then, how it applies that information to the STL files to prepare the build file(s).
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Setting Up a New Platform

Before you can associate STL files with a specific SLA machine, resin, and styles, you must set up a "machine" to house this
information. The 3D Manage software provides an easy way to input this information through the "New Machine Setup Wizard”.

A “wizard” is a kind of electronic questionnaire. Based on the “answers” you enter in the blanks of this questionnaire, 3D Manage's
New Machine Setup Wizard creates a Platform Configuration. The Platform Configuration contains all the information you will
need to load, create supports for, and prepare parts for building on your SLA system.

Use the New Machine Setup Wizard as follows:

{ﬁ‘ 1. Click the “Machine Setup Wizard” icon to start the wizard.

Step 1: Machine Setup Wizarnd

-~ Machine Properties -

Mame: |EI|:IEIEI_F"5EIF_,|-'3.|:|:uraEEI_in|: Build Estentz [inches)

kachine Type: |iF'n:|E|EIEIEI L] # W
|BDM Type:  |RDM_750F ~| v [zae0

Resin: | | £ |216B

Lazer Line YWidth

Calculate Linewidth Compensation
Lzing Gauzzian Formula

B eam "Width [inches]: :
Small Bearn Width (inches):  |0.0050
Cancel

Large Beam “width (inches]; |0.0300

Figure 5-11 Machine Setup Wizard Dialog
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Enter the following information:

a) Machine Name

The Machine Name is a convenient means of identifying this machine configuration later on. It is saved with your Build Platform file,
so that you can “re-call” a set of parameters to the 3D Manage software workspace easily.

You may find it handy, particularly in situations where a facility has more than one SLA system, to devise a system by which you can
identify particular SLA setups by their name.

For example, an iPro 9000 machine, loaded with Accura® 60 Plastic resin, that is to be used to build parts dimensioned in
millimeters, with the QuickCast build style, might be given a name such as:

9000_Accura60_mm_QC

NOTE!

Machine names are limited to 128 alpha-numeric characters. No spaces or special characters are permitted. You will
be prompted to change your machine name if these “rules” are broken.

If your facility has more than one iPro 9000 operating with similar parameters, you can add more identifiers to differentiate between
machines...

9000_alpha_Accura25_in_Qcast

9000 bravo_Accura25 mm_Fast

9000 _ _Accura25_in_Tooling
...for example.
1la) For our training procedure, type [9000 5510 in_Exact] for the machine name.
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b) Machine Type

This field in Step 1 of the "Machine Setup Wizard" is a pull-down list with selections for the SLA model for which you will be
preparing parts.

NOTE!

A platform file that is setup and prepared for an iPro 9000 in the 3D Manage software CANNOT be built on a Viper Pro

machine. The machine type (and software) selected here must match the machine type on which the parts will be
built.

1b) For this example, use the pull-down selection box to select the [iPro9000 (750F)] as your
machine type.

c) RDM Type

This field allows you to set the type of Resin Delivery Module (RDM), that is installed on your SLA system.

NOTE!
o Because all iPros and Viper Pros have “Zephyr” recoating blades, that is the only choice offered for this machine.

d)  Resin [
EEIN:
This pull-down list shows you the available Accura Resins for the type of AccuBluStn

. . . . . . . Accura™2h
machine you selected. Later in this guide we will explain what to do if you are Accura™48

; ; Accura™hi
not using a Accura resin. P ———
Accura™Eh
Accura™ENl
.-'l-:u:uth_ame
1d) For now, just select “AccuXtreme”. UserDefined

Figure 5-12 Resin
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e) Build Extents
These fields show the default maximum extents for the type of machine you have selected. These are editable fields within
very narrow limits. When you have gained some experience with your particular machine, you may find it possible to increase
the extents and build “slightly-larger-than-default-sized” parts.

le) For now, just accept the default values.

f) Shrink Compensation (n/a)

These fields show the default Shrink Compensation values. All UV-photosensitive resins shrink when cured. In this example,
because we have chosen the iPro 9000 where the shrink values are entered at the build station, these values are zero, and non-
editable.

1) Because we are setting up an iPro 9000, you cannot edit the shrink values.
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g) Laser Line Width/Beam Width

This section of Step 1 of the New Machine Setup Wizard prompts you for values from your SLA machine that the
3D Manage software uses when preparing your parts and creating the build files.

Notice that the entry field is for the "Beam Width" (or “Small and Large Beam Widths” when setting up a platform) of
the laser beam at the vat.

The "Beam Width" value is used to calculate the cured line width value that 3D Manage software uses for line width
compensation. The Cured Line Width is the key to building accurate parts.

The values for the "Beam Width" fields are set to known defaults by 3D Manage software based on the selection you
make for Machine Type. If you know the actual beam width, you can enter it here so that the calculations for cured
linewidth are of the highest accuracy. If you do not know the actual beam width, just accept the default value(s).

You can also click the check box to cause 3D Manage software to use the "Gaussian Formula" to calculate the linewidth
compensation. Without using the formula (recommended), the calculation for linewidth compensation is simply one-half
the beam width. With the formula (not recommended), the calculation takes other factors into account when determining
linewidth compensation.

2. Click the “Next” button to continue.

Step 2: Machine Setup Wizard (Uniks}) x|
What UMITS do you want to uge? IM *I
Cancel | Mewxt = I

Figure 5-13 Machine Setup Wizard, Units

Units
This screen prompts you for the unit of measure that will be in effect on the Build Platform during this work session.

For now, choose "inch".
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3. When you have chosen the unit of measure to use during this session, click the “Next” button to continue
with Step 3 of the wizard (Build Style).

Build Style

This step of the wizard allows you to specify the Build Style in effect as you load parts into the workspace and onto your Build
Platform. There are four Build Styles available. Not all Build Styles are available for every Machine Type/Resin combination.

FAST - will produce the part quickly sacrificing some accuracy.

EXACT - X - produces most accurate part but sacrifices some speed.

TOOLING - produces files with the thinnest layers possible.

QuickCast - produces hollow parts with the intension of these parts being the
master for use in the investment casting manufacturing process.

Step 3: Machine Setup Wizard (Build Style) 5[

Which Build Style da you want ta uze?

€4 F'revl Cancel | et = I

Figure 5-14  Machine Setup Wizard, Build Styles

Later, you can change Build Styles, change the parameters of existing styles, and apply styles to a specific range of a
part or supports. The name of the style showing in the selection field of this dialog, however, will serve as the default
Build Style for the Build Platform.

In our example here, select the "Exact - X" style.
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4. When you have chosen the Build Style, click the “Next” button to continue with Step 4 of the wizard (Layer
Thickness).

Layer Thickness

This dialog allows you to choose the Z-axis increment the 3D Manage software uses when slicing the parts during the
Prepare process.

Step 4: Machine Setup Wizard (Layer Thickness 5[
YWhat iz the Laver Thickness you want to uze? | [ENIIEIEN] il

< Prey I Cancel || et I

Figure 5-15 Machine Setup Wizard, Layer Thickness

The values that appear on the pull-down list in this dialog represent default build styles that have been developed by 3D
Systems Process group. They are determined by the type of SLA system, the type of resin, and the type of recoating blade
chosen in the earlier steps of the setup wizard.

Select "0.0040 in" for our exercise.
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5. When you have chosen the appropriate "Layer Thickness", click the “Next” button to continue to the last step in
setting up a new machine platform.
x|
tachine

Machine: [EREGDIE R Type: |[iPrad000 (750F] Estents: |25.50 % 23,60 x 21 B6 in

Slice Resalutioh—

Reszin: I.-’-'-.u:u:uXtreme Blade Type: |[ZEPHYR Min Suppart Height: I 0.25 inch M HighFideliy Slice | ¢ fopal € Higk

Drefault Stylez

Part Build Style; IE:'\F‘ngram Filez'30 Spstemz 30 ManagehStles AccurasiPro30004Pro3000inhPart_sccu+treme_EXCT | Browsze... |
Part Becoat Style: IE:'\F‘ngram Filesh3D Syztemsi 30 ManagehStyles'AccurabiProS0004Pro9000insPart_Accuxtreme_EXCT | Browse. .. |
Suppart Build Style: IE:'\F‘ngram Filez'30 Spstemz 30 ManagehStles AccurasiPro30004Pro3000inhSupt_Accu=treme_ExC  Browsze... |

Support Recoat Shyle: IE:'\F‘ngram Filez'30 Spstemz 30 ManagehStles AccurasiPro30004Pro3000inhSupt_Accu=treme_ExC  Browsze... |

Suppart Generation Style: IE:'\F‘ngram Filesh30 Sestems 30 ManagehStules\AccurasiPra90004Pra9000indccu-treme_GMEL.frg Browse. .. |
Build Directony: IE:'\F‘ngram Filez'30 Spstemz 30 Manage\Build Browse. .. |

Stules Wwizard... |

¥ Load Existing Parts onta this platform

Dione I Cancel |

Figure 5-16 New Platform Configuration Dialog

This dialog summarizes all of the choices you have made using the wizard. You can use this dialog to “change your
mind” about Build Styles, Recoating Styles, the destination directory for your BFFs, etc...

If you wanted to change to other or special build styles (for example, custom styles you have previously saved), you
could use the “Browse...” buttons to display the Windows Explorer facility that allows you to change the style files
showing in the various fields.

6. For now, just click the “Done” button.
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Note that now the part/platform viewing space displays a representation of the platform and build envelope for the target

machine.

<.3D Manage™

Step-by-Step
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For Help, use "Help Topics....” in Help manu
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If you have been following the procedures up to this point, you should see the "turbine_blade" part on the platform. If you do
not see the part, use the “Open” icon and the "Open File" dialog to locate and load this file for the next part of our tour.

Now that we have a platform open, our first step toward preparing our parts for building is to verify, and then orient them within
the confines of the platform envelope.
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Verifying the Integrity of STL Files

— 3D Manage software’s “Verify” tool "finds” and "fixes" problems with your STL files. It is always advisable to check the
ﬁ validity of your STL files.

We will leave the explanation of the various problems an STL file can have and how the Verify function works until later in
this guide; here we will just take you through the steps of verifying an STL file.

To use “Verify”, you must have already loaded parts into your workspace.

NOTE!
o Do not Verify parts for which supports have been generated, unless you intend to delete and re-generate the
supports.

If you are going to Verify a STL file, it must be verified BEFORE supports for the STL are created. Do not verify
support STL files.

You have to translate and otherwise orient all parts in the positive octant before executing Support Generation
and/or Prepare (slice).

— =
Selection —— Dptiu:uns_—
1.  Click the “Verify STL” icon. The Verify STL dialog opens. Al I Create Message File

+ Egiacted | | W Werify, Fis and Save *_v.at
v Reload st after verify

| Werify I Cancel |

Figure 5-18 Verify STL Dialog

2. Check the options you wish to invoke for the verification
of the STLs in your workspace, and click the “Verify”
button.

If the “Create Message File” option is enabled, the Information Dialog Bar appears at the bottom of the workspace and displays a
running list of messages detailing status of Verify’s analysis of the parts being verified. The information in the Information Dialog
Bar is written to your PC’s hard disk as an ASCII text file with the name “[stlfilename]” vmf., where “stlfilename” is the name of the
first STL file chosen to be verified. The figure illustrates an example of the text from a typical verification executed on an STL file
named “tutor_in_v.stl”.
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\_.() All the modifications done to the parts will be saved. Do vou wish ko continue?

o | o NOTE!

Shelolume: 5.0TEZ3E [rumber of tnangles: 27h0] The flle will r.eport GOOD or BAD. Do NOT
0.200000 <= <= 5.233121 continue until the report comes back GOOD.
0.200000 <=y <= 5. 202873 Doing so could delete small features in the part
0250000 <=z <= 1977813 . .

geometry. You may have to Verify your file
C:AProgram Filezh30 Spsternsy 30 ManagehStisshorbine_blade. si{was: GOOD several times to achieve this.
Kl

3D Manage ﬂ

1 E Werify has been completed successfully, The verified models have been reloaded.
-

Figure 5-19 Example of Verification

NOTE!

By default, the VERIFY function creates a new STL file for each STL you choose. This new file is given a “_v.stl”
suffix, and written to the same directory as the original STL file, unless you specify otherwise.

If you selected “Reload STL after Verify” in the "Options" section of the dialog, your workspace will now display the
verified STLs.

If you did not choose to replace your existing files, you will have to unload the parts you currently show in your
workspace and load/open the newly-created, verified files.

Now that we have STLs that are known to be good, let's go on the next phase of the preparation process: creating
supports.
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Orienting Parts on the Platform: Translation and Rotation

65

Why Orient Parts?

1.

Parts must be oriented so that they will build properly. That means that all parts should be contained within the
positive octant of CAD space and within the Platform extents. Parts outside this octant or outside the platform
extents, cannot be prepared or built at all.

In addition, the bottom surface of each part must be at the proper distance from the platform so that the part can be
recoated safely, and that adequate support structures can be built. We cover support creation in a later section.

Also, we (usually) do not want parts to overlap with one another.

And finally, we want parts oriented to account for trade-offs in the building process: that is, we can orient the parts to
build them faster, to enhance the quality of a specific part surface, to improve build reliability, minimize support
removal effort, or to obtain the highest accuracy.

We will save the details on these trade-offs for the Advanced section of this guide. Here, we will just illustrate some of
the ways to translate and rotate parts on the platform.

Before we go further, let's load a second part on the platform.

Use the “Open File” command to load the “tutor_in“ (or some other) part.
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Selecting Parts

When using certain 3D Manage functions such as translation and rotation, we want to operate on a single part at a time. To

do this, we must first select the part we want to work with. As usual with 3D Manage software, there are many ways to select
and deselect parts.

1. Click the “Select All” and “Deselect All” buttons on the "Selection Dialog Bar".

As you click these buttons, notice how the color of the parts change. The default color for Selected parts is yellow; for

Unselected parts, it is light blue. (Although we will not explore this aspect of 3D Manage software here, be aware that
these default colors can be changed using the "Tools" > "Options*“ dialog.)

That's fine, but how can you select an individual part?
Part Selection List
2. Click the “Deselect All” button. Now click the “Part Selection List” button. —>
Select/Unzelect
&I &I(__ Deselect All
B B
B B
x]
= | . Set order
turab[irix_a_blade = Move Up |
You will see the “Select Parts” dialog. =—————— o Move Dowr]
Notice the dialog lists the loaded parts with nothing in the status
column. That is because there are no parts selected.
4| ILI Claze |

Figure 5-20 Select Parts Dialog
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Click the "turbine_blade™" file name.

Notice the word "Selected" appears now in the Status column.

Click the “Close” button.

Notice now, the “turbine_blade” part is yellow indicating that it is selected.

Here's another, more direct, way to select a part.

Click the “Select Parts” icon on the Main Toolbar.

|
Y1 ] [ e S R A

&

Fiy

<.3D Manage™

User's Manual

Q

Click on the Unselected part.

R Notice the cursor changes to an arrow. While this cursor is active, you are in the "Select Parts” mode.

Notice the part turns yellow, indicating it is now selected. But, now both parts are selected. Is

there a direct way to deselect parts? Of course there is.

Press and hold the <Ctrl> key on the keyboard. Now click on a part.

The part is deselected.

All right, now we know how to Select and Deselect parts. Let's explore how to position (translate) parts on a platform.

[ @& [ www.3dsystems.com
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Translating Parts

Translating a part is simply moving it with respect to the platform. The platform exists with one of its corners at the 0,0,0 point in
CAD space, and extends into positive CAD space to the extents of the SLA build envelope. Our parts must be within this area
before we can prepare them for building.

One way of translating a selected part is to use the “Translate Selected Parts” dialog.

Select a part if there is not one currently selected.

1. Click the “Translate” icon on the Edit Toolbar.

This brings up the “Translate Selected Parts” dialog.

In this dialog you specify the X, Y, and Z values for the translation. Notice that the

translation can be “Relative” or “Absolute”. Xl
——————Locati
Relative translation positions the part X, Y, and Z units from where the part is ' ;ﬁ'_%_i_g_t'i'%'%uca 'Drn Ahsolute
currently located. Absolute translation positions the part X, Y, and Z units from the :
origin (which is X=0, Y=0, Z=0). [ oo bl
Notice also that there is a special button you can use to translate your part to the |'3 |'3 |'3
origin. Sometimes this is handy when a part exists so far out in CAD space that you
can't even see it. This is a great way to get your part to a known location quickly. Translate part to origin |
Apply | Cloze |
2. For now, click the “Translate part to origin” button,

Figure 5-21

and then the “Close” button. Translate Selected Parts dialog
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As you would expect by now, there are easier, more direct ways to position parts. Try this.

3. Click the "Top View" icon on the View Dialog Bar.
|
e e ) i e . %

Make sure you are in the “Part Selection” mode, that is the cursor looks like...

Position the cursor over a selected part, click and hold the left mouse button, and drag the mouse and the part
across the platform. When you get the part positioned where you want it, lift your finger off the mouse button.

This is called the “Drag and Drop” translation. As you can see, it allows you to visually position the part where you want it.

There are other ways to translate parts with the 3D Manage software, however we are only going to explore one more here. It's
called “Automatic Part Placement”.
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4. Click the “Automatic STL Placement” icon on the “Tools Toolbar”. Eu

Often when you load a large number of parts, they will overlap.

“Automatic Part Placement” is a fast way to separate them so you can easily
make fine placement adjustments.

Figure 5-22
Automatic STL Placement

All right, now we have the parts separated, in the positive octant, and all within the build platform extents.
What if we want to build the part with a different side parallel to the X axis, or build it on its side?

To do this, we need to rotate the part.
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Rotating a Part

As with the other functions, there are a number of ways to rotate a part. We will ‘ s Hn:nte de ] Xl
explore just one of them here. " o
Select a single part on the platform. If you have been following these exercises, |Ij |Ij |Ij
deselect the “turbine_blade” part and select the “tutor_in” part. Corter of Fotati
enler ar mokalion
. . i [v Certer of Extents of Part
1. Click the “Rotate” icon on the Edit Toolbar. : Eh_? DL Hf_n S[D 'tT
PECINC Localion |Lnit:
. . . 0 0 0
This brings up the “Rotate Selected Parts” dialog as illustrated. I I I
2. Type [90] into the Z entry box, then click the “Apply”
button. Figure 5-23
The part rotates 90 degrees. Also notice that it rotated about the center of Rotate Selected Parts dialog

its extents. That's because the “Center of Extents of Part” box is checked.
Most of the time that's what you will want. To rotate the part about a specific
coordinate, uncheck the box and enter the coordinate values.

3. Click the “Close” button to close the dialog.

4. Click the “Deselect All” button on the "View Dialog Bar".

Notice the part is now rendered in red, indicating that it is not fully on the———
platform. Let's leave it that way for a moment, and explore a very handy
function.

Figure 5-24 Part Rotated Off Platform, rendered in Red
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The Undo Function

Sometimes as you are moving and changing things on your platform, you will want to revert back to a previous state. The 3D
Manage software has a quick way to get you back, step-by-step.

1. Click the “Undo” icon on the "Main Toolbar".

This is the "Undo" function. Notice that the rotation that we last applied to our part, which put it off the platform, has been
"undone" and the part is back to the way it was before we rotated it.

That's it for part positioning. There are other functions, such as “Copy”, “Scale”, and “Mirror” that allow you to

change the parts on your platform, but we will leave those for later sections. Now, we want to go to the next stage in the
preparation process: verification of the STL files.
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Creating Supports

What are “Supports”?

The grid-like structures that are generated by 3D Manage and attached to the downfacing regions of your parts are called
“Supports”.

There are three phenomena that occur during the SLA build process that make it necessary to create supports for your parts.

First, supports provide a small, easy-to-remove, break-away region between the SLA build platform and your parts. If an object
were built without supports, as the bottom-most layers of that object were cured by the SLA, solidified resin would become
enmeshed in the openings of the SLA’s platform. This condition would make it difficult, if not impossible, to remove finished
parts without damaging them in the process.

Al

Strand

NN

I PErT™rT™rr=rre=rrm=rrerrag oo

Figure 5-25 Supports

Projection
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The layers of the part in
this range are drawn
after the colored layers
in this range.

SLA Build Platform

During the Build...
Without supports

anchoring it to the Build
Platform, this area of
the part would be
“swept away” by the
action of the Recoating
Blade during the build,
or simply "float away*
even if Recoating is not
being performed.

SLA Build Platform
Figure 5-26  Supports and Anchoring
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Another reason for supports is
that they provide a safeguard
for those areas of your parts
that left unattached would
tend to drift in the liquid resin
due to the action of the SLA
Recoating System. Supports
“anchor” your parts to the SLA
build platform so that, as the
recoating blade sweeps over
the vat, recoating the just-
cured top layer of the object(s)
that is being fabricated, the
forces of surface tension do
not move or carry any portions
of the (object) layer with it.
Such an occurrence would
distort part geometry and
cause a build “crash”.
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Finally, as their name implies, supports provide a “buttressing” of those areas of your parts that, in a less-than-fully-cured

state, would otherwise “sag”, distort, and/or separate due to gravity.
NOTE!
3D Manage DOES NOT create

supports for SLC files.

These files should already
have support structures
Support needed to attached to them when they
support the overhang. are loaded on to the Build
Platform in your workspace.

Desired finished part geometry. Without supports, overhanging areas
of your part may “sag” and distort
under their own weight during the
build process (before fully curing).

Support added to
anchor the part.

Figure 5-27 Overhangs

Generating and attaching supports to your STL files is one of the principle functions of the 3D Manage software. Generating
them is one of the necessary steps for preparing STL files for building on your SLA. Once generated and “optimized”, they are
Prepared (sliced) along with the other objects on the 3D Manage Build Platform, incorporated into the build file(s), and built as
part of the SLA job that fabricates your parts.
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What are “Support-Generating Styles”?

Do not confuse Support Build Styles with Support Generation Styles. In addition to Build Style files, which comprise the
parameters used by the SLA software for building your parts and their supports, there are also styles that govern the manner in
which 3D Manage software generates supports.

Support structures that are generated consisting of vertical strands and crosspieces are called FinePoints. Because of the very
small region of contact between parts and supports, FinePoint supports are much easier to remove from the part than traditional
curtain supports and leave a superior downfacing surface finish.

A file comprising of the curtain style support-generating parameters is called a "Support aRGument" or “SRG” file. The
predominant method for adding supports is the FinePoint aRGument (FRG). 3D Manage distinguishes these files from others by
their “.frg” and “.srg” filename suffix. We recommend the FinePoint methodology, and will show this in the examples.

Generating the Supports
Before you generate supports for your parts, make sure you have:

. Created or loaded the appropriate Build Platform (specifically the SLA type) in your workspace.
. Verified all the STL files.
. Oriented your parts in the positive octant of your workspace, and inside the “legal” areas of the build envelope with enough

room for supports.

. Make any styles to the part build style prior to generating supports. If changes to the build style are made after the
supports a generated, the support may not sufficiently support the geometry which may lead to part build failure.

Create Supporkts ﬂ
1. Click the “Create SUppOftS" ICONn on Dptions Minimumm Suppart Angle-
the 7ools Toolbar. &l Pats % SelectedF’alt& ¥ Load Supports in Viewer ’V |3U degrees

Suppart Style
C:%Frogram Filesh3D Syatems' 3D M anageStyleshacoura'iPro3000%Pro3000insace . Browse... |

Create I Cancel |

Figure 5-28 Create Supports Dialog
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Click the “Create” button to begin the support generation process.

During support generation, you will see a series of messages flash across your workspace as the 3D Manage software
Support Generator examines the geometry of your parts, determines how best to support it (them), and creates the supporting
structures based on the Support Style selected when you set up your Build Platform (Machine).

Figure 5-29 Creating Supports

As part of the supports generation process, a separate "support” STL file is generated and saved in the same directory as the
part STL file. This subsidiary STL consists of the supports for the part to which it is attached. Each support STL file is given
the same name as the part to which it is physically attached on the Build Platform, with an additional “.s” before the STL suffix;
“turbine_blade_s.stl”, for example.

NOTE!
o In addition to a file named “[filename]_s.stl” (where “[filename]” is the name of the STL file for which supports are

created) 3D Manage also creates “[filename].ODF” and “[filename].CTL”. The purpose of these and other files
created during the build file preparation process are explained in subsequent sections of this guide.

If you create supports for Verified STLs (which is what you’re supposed to do) the “_s” addition to the support STL
filenames is immediately preceded by “_v”, yielding the following, for example: “Dolphin_v_s.stl”, “turbine_v_s.stl”,
or “manifold_v_s.stl”.

77

Assuming you have selected the option to display the supports in the workspace, when the process of generating supports is
complete, the view of your parts in the workspace will now include their newly created and attached support structures.
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This figure shows two typical parts on a Build Platform. The parts differ only in that one of the parts has had supports
generated for it by 3D Manage, the other has not.

L

NOTE!
Once you have created supports for a part,
DO NOT TRANSLATE IT, SCALE IT, MIRROR

IT, OR OTHERWISE CHANGE ITS
ORIENTATION in any way in your workspace.
If you do, you will not be able to edit the
supports. Support editing is detailed in the
Advanced section of this guide.

Figure 5-30 Build Platform (one part with Supports, and one without)

NOTE!
Even if you decide not to enable the display of supports in your workspace, they are still created, and the file
“filename]_s.stl” is still written to your disk.

78 !’75" ‘ﬁ * rr www.3dsystems.com 23782-M10-02 Rev A 30-Nov-09




User's Manual

Now we are ready for the final part of the platform preparation process, Prepare. But before we do that, it is a good idea to save
your work.

h Quick Start: Step-by-Step <.3D Manage™

Saving Your Work

The following "Save" options are available from the "File" menu:

» Selecting "Save[d]" allows you to save all of the selected and modified STL and SLC parts to their default file names.

» Selecting "Save All" allows you save all of the modified STL and SLC parts to their default file names.

» Selecting "Save As..." allows you to save all of the selected STL and SLC parts with the option of changing the file name.
» Selecting "Save Build Platform" allows you to save a new platform file or overwrite an existing platform file.

» Selecting "Save Build Platform As..." allows you to save a new or existing platform file with a different name.
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“Preparing” the Build File(s)

The Prepare Function

The final task you need to perform in 3D Manage to get your files ready for transferring and subsequently fabricating on an
SLA system is to run “Prepare”. Often referred to as "Slicing"”, or "the Slicing Function”, this last step actually involves both
the conversion of the parts on the Build Platform into a series of stacked, cross-sectional layers and the combining
(converging) of all the objects into a single, optimized build format --- the BFF.

Saving the prepared platform also creates a Platform File (distinguished by its “.pla” filename suffix). The Platform file
saves all the information about the objects on the Build Platform, their orientation, the Build Styles applied, any scaling, etc.
Later, you can recall an entire 3D Manage software work session by opening the Platform File.

NOTE!

o Prior to executing the Prepare function, make sure that all the objects on the Build Platform have the appropriate
supports attached to them, and that both the supports and all of the parts are oriented correctly, i.e., completely on
the platform and within the allowable Build Extents for the type of SLA on which you intend to build them.

There are two means of carrying out the “Prepare” function:

*  “Prepare All...”, which you can only start by choosing it from the “Build” pull-down menu, and executes the “slice”
and “converge” operations on all SLC and STL files on the Build Platform.

“converge” operations only on those parts on the Build Platform whose associated SLI files (if they exist) have been

E * “Prepare...”, which you can start by clicking the “Prepare” icon on the Build Toolbar, performs the “slice” and
changed since the last prepare function.
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o NOTE!
The “Prepare...” function (as opposed to “Prepare All...”) can save you processing time, since it only processes
newly-changed files, “ignoring” any files that might have been successfully sliced and built previously.

4

To “Prepare” your file(s):

E 1. Click the "Prepare™ icon
Or...

Pull down the “Build” menu and choose “Prepare...”

OR...
Pull down the “Build” menu and choose “Prepare All...”

You are presented with the message box.
x|

L] E All the modifications done to the parts will be saved.
L

Cancel |

Figure 5-31 All modifications done to parts will be saved

This message informs you that, by default, the "Prepare™ function overwrites the STL and SLC files that are on the
Build Platform --- if you have changed them.

NOTE!

If you have verified your STL files, Prepare overwrites the [filename]_v.STL for each file it slices with the associated
information on sizing (scaling), and orientation (make up- or down-facing, translation, etc.), effectively creating a new

STL.
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This means that, assuming you performed "Verify" on your original STL, then moved it around on your Build Platform,
and changed its size, the next time you loaded that verified STL, you would be loading that changed version, rather than

the STL you originally brought in and verified.

Prepare or any Platform Saving operation.

NOTE!
o If you have not performed Verify on the STLs on your Build Platform and you execute Prepare, your original STL files
will be overwritten with any associated scaling and orientation information you have effected since loading them.

To preserve your original STL and/or SLC part files, save the individual parts under a new name before executing

2. Click the “OK” button to continue the Prepare process,

Or...
Click the “Cancel” to stop the process.

Selecting “OK?” brings up the “Save As...” dialog which allows you to
specify the name and directory or sub-directory where you wish to save
the Platform File about to be created.
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saveas 21|
Save jn: Il'f) Stls j & =5 B
(e viperPro:
| ViperPro_ACE0-0CST_RCBL_061102-Check
@\-'iperPrD_AccuraSDExact_PreD1_0?0122
File name: |3DP|atForm j Save I
Save az lupe: IF’Iatform Filee [*.pla) j Cancel |

Figure 5-32 Save As (Platform Files) Dialog

23782-M10-02 Rev A 30-Nov-09



' ; -hv- £.3D Manage™
h Quick Start: Step-by-Step lier's Manual

3. Notice that this is a standard Windows save dialog, and that the default name for the PLA
file is “3DPlatform”. Before saving the file, you may want to type a different name, or
specify (or create) a different folder on your hard drive.

4. When ready, click the “Save” button to begin the “Prepare” process.

The Information Dialog Bar appears at the bottom of your workspace, and immediately begins to scroll downward as messages are
added to the file that keeps track of the status of the slice and converge processes that occur during the Prepare function.

Stop, Pause, Resume Prepare
During the "Prepare" process, you can Stop the process, Pause the process, and Resume a paused process using the
following tools:
b o

1 1 WLPausePrepare

b Stop Prepare

Prepare

Figure 5-33 Prepare

The Prepare function is processor intensive which, when running, does not allow other programs much CPU time.
Pause/Resume Prepare comes in handy if you want to use the computer for another task temporarily.
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Completing the Prepare Process

Assuming everything is set properly on the Build Platform, and that all styles and supports have been assigned and edited as
appropriate, when the process of slicing and converging your parts is complete, you see a message in the Information Dialog Bar as
illustrated...

SLICE TERMIMATED MORMALLY AT O0:00: T30

SLICIMNG C:\Program Filezh3D Spstemsh 30D kanagehStlssturbine_blade_v_g.stl
16825 TRIAMGLES:

0 flat dowenfacing tiangles

(1 flat upfaczing triangles

[ tiked downfacing triangles

=

Figure 5-34 Information Dialog Bar (Prepare Completed Successfully)

...and presented with the notification message shown.
x

L] E Prepare [ Ci\Program Files30 Systems! 30 ManagelBuild\30Platform, bfF ] has been completed successfully,
L

Figure 5-35 Prepare has been completed successfully

5. Click the “OK” button to complete the Prepare process.
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Machine

Type: [Pro3000 (750F)
Slice Hesolution
Resin: IAccuXtrerne Blade Type: IZEPHYH Min Support Height: I 025 inch ¥ HighFidelity Slice | ¢ pomal € High

(0BT 9000 5510 in_Exact Extents: |25.BU % 29.60 % 21.66 in

Default Style:
IE:\Program Filesh 3D Spstemsh3D ManagehStyles\dcouratiPro3000%Proa000inPart_aceuxtreme_EXCT | Browse... |
IE:\Program Filez\3D Syztemnzt30 M anagehStyleshdcourahiPro9000%iPo9000in'Part_Accuwtreme_EXCT  Browse... |
Suppart Build Style; IE:\Program Filesh 3D Systems%30 ManagehSiyles\dcouratiProd000tiPod000int Supt_Accukxiiema_EXC | Browse... |
Support Fecoat Style: IE:\Program Filesh 3D Systems%30 Manage\Styles\AcourahiPro9000%Po9000intSupt_Accubrerna_EXC | Browse... |

Support Generation Style: IE:\Program Filesh 3D Spstemsh3D ManagehStyles\dcouratiPro3000iPra00linhvdcou-treme_GMRL frg Browse... |

Browese... |

Part Build Style:

Part Recoat Style:

Build Directary: IE:\Program Filez\3D Syzternzt30 Manags\Build

Styles Wizard... |

¥ Load Existing Partz onto this platiorm

Daone I

Cancel |

Figure 5-36 New Platform Configuration dialog

NOTE!

The *.bff files that you create to send to your SLA system for builds can be found in the “C:\Program Files\3D
Systems\3D Manage\Build” folder, but you can create and store them wherever you decide that they will be easy to
find and access for the future. The folder name could be called “BFF” to make it easier to find.
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Well, that about does it for this section. You have learned the basics of the entire build file preparation process from loading STL
files to preparing them for building. The next sections will take you on to Advanced concepts of the 3D Manage software.
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& Advanced Preparation Concepts and Techniques

Modifying the Build Parameters

Styles, or more accurately, “style files”, are parameter groups that control the slicing 3D Manage software does to your parts. Style
files consist of information on the type of SLA system upon which you intend to build your parts, and the style of build you will be
executing (FAST, EXACT-X, TOOLING, or QuickCast) and the best parameters for successful part building.

Style files are assigned to the entire Build Platform during the configuration of a New Machine (using the New Machine Setup
Wizard). Once assigned, you can select different build styles for each part and/or edit the build style parameters as desired.

Why Change Parameters?

86

Parameter editing may be deemed necessary to accommodate a specific combination of part geometry, resin, and build style.
Veteran users will encounter all levels of access to build parameter editing.

In an effort to provide our users with a system that helps direct success for novice users, while simultaneously providing operational
flexibility for advanced users, we have designed 3D Manage software with many of the known “safe” parameters for building high-
guality parts “built in”. We have provided a collection of Build Style files for every system/resin combination currently available, and
have instituted a system of keeping our user base updated on an ongoing basis. Our team of veteran process development
engineers have devised and extensively tested all the defaults and allowable edit ranges in each style file to assure a high rate of
build success and quality.
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Using the Orienting Tools to Optimize Build Speed

The icons below represent the graphical tools for changing the way your parts are situated on the Build Platform. Each of these
tools are fully described in the section “Using Other 3D Manage software Tools and Functions”.

Copy
Delete\Unload
| rTranslate

Make Up facing

Make Down facing
mm to inch

inch to mm

e Mirror

Scale

L Rotate

Figure 6-1 Edit Tool Bar

NOTE!

You can also access each of the functions represented by these icons in 3D Manage software by pulling down the
“Edit” menu and selecting the associated item.

To better understand the techniques involved in developing optimum parts orientation, a cursory examination of some of the tenets
of the stereolithographic process with respect to the orientation phase of parts preparation is necessary.
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AXIOM:

SLA system time costs money. The more parts you can build simultaneously in a job on your SLA system, the sooner you will
begin to realize a return on your Rapid Production and/or Prototyping investment.

THEREFORE:

Usually, it is a good idea to use both the Auto-Place tool and the other, manual orientation tools available in 3D Manage software, to
fit as many parts as possible onto your Build Platform at one time.

AXIOM:

The amount of time it takes to build an object using stereolithography can vary depending upon the orientation of that object
on the Build Platform. Remember, all the parts are sliced along their Z-axis by 3D Manage software as part of their conversion to
build files. This slicing process essentially turns your three-dimensional objects into a series of vertically stacked layers. Depending
upon the build and recoat style parameters chosen for a particular part or a region of that part, different laser manipulations and
controls can take place, layer by layer, as your object is analyzed. Some “manipulations” take longer than others, and the application
of certain styles can also have an effect on the amount of time it takes to finish a layer on the SLA system.

THEREFORE:

If you are not happy with the amount of time it takes to build your parts on your SLA system machine, experiment by changing the
orientation of individual objects on the Build Platform, and with the orientation of objects relative to one another on the Build
Platform.

AXIOM:

The process of building objects produces smooth up-facing surfaces. Side-wall, and “near-flat” (or almost-up-facing) surfaces are
less smooth (relative to up-facing surfaces), and down-facing surfaces have the roughest surface finish (again, relative to up-facing
surfaces).

THEREFORE:

Depending upon the downstream application in which you intend to employ your parts (design evaluation, testing, mold making) you
should analyze the geometry of each object you intend to build in order to determine which of its surfaces you wish to reproduce in
solid resin with the highest degree of smooth surface finish out of the vat. Orient the object(s) based on your analysis.
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How Does Part Orientation in the Z Axis Affect a Build?

Orient the parts to minimize the overall height of the object. This reduces the number of layers to be built, thereby reducing the
build time.

Build Time and Part Orientation in the X and Y Axes

All SLA systems make use of a “sweeper” blade (“Zephyr” blade) that helps even the distribution of liquid resin atop the layer last
cured. This sweep, when executed, must be slow and deliberate in order to preclude the generation of bubbles or other physical
phenomena in the vat that could effect the surface quality of the finished parts. That is, we have to be careful with the sweep-
phase of each layer’s build, and it is this extra care that instills the entire stereolithography process on the SLA system with a
significant amount of additional, non-laser time on a layer-by-layer basis. Auto-Place performs a basic optimization of your parts in

an effort to minimize the amount of time that your SLA system spends sweeping the vat during the build. This is known as
“SmartSweep”.

What is “SmartSweep”’?

SmartSweep is a feature used to reduce the build times by sweeping only over that portion of the vat where a part is being built
instead of sweeping the full area of the vat.

NOTE!

By default, 3D Manage software’s Auto-Place function orients each of the parts on the build platform relative to
each other, relative to the build platform itself, and relative to all three axes.
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If you do not wish to change the orientation of your parts relative to the Z axis with Auto Part Placement:

Simple Placement CHECKED: Parts are placed according to
their X, Y, Z extents. Sort Parts By and Layout Options
are not available for change. Parts that do not fit can
be removed from the platform if user specifies it.
Settings chosen are saved by clicking OK.

Automatic STL Placement is run by clicking the icon Em
located in theTools Toolbar or via the Tools —=
pulldown menu. Settings for this feature are

controlled by the Automatic STL Placement Settings
window that can be accessed via the Tools pulldown

menu. Simple Placement UNCHECKED: User can direct 3DManage

7 3D Systems, Corp - 3D Manage V1.1 how to sort the parts during autoplacement and choose
the desired layout. Parts can also be moved in Z and
rotated for the best platform layout. Settings chosen

are saved by clicking OK.
% n, Corp - 30 amsge V1.1
E]l Paitormatic STL Placsment § N Rl BlBlal¢l GlEREEIEE 6 a0l s welee see
VLETECER o LSRR,
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_mz' Ece gt sent - 2600 f Ebert 300 et FREND ¥ koot FYE0
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Figure 6-2  Automatic STL Placement Figure 6-3 Automatic STL Placement Settings
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Tools for Increasing Part Accuracy
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Shrink Compensation

Shrink Compensation values are used to offset the shrinkage factors for the type of resin you selected. All UV-photosensitive
resins shrink when cured. The values for the amount of shrink are determined by 3D Systems, and should work with any
geometry.

Determining the Correct "Beam Width" Setting

The first step of the "New Machine Setup Wizard" dialog prompts you for values from your SLA system that 3D Manage
software uses when determining how to slice your parts while creating build files.

Notice that the entry fields are for “Beam Widths”. 3D Manage software and 3D Systems’ 3D Print software both distinguish
between cured linewidth and laser beam width. Laser beam width is used to calculate the cured line width that 3D Manage
software uses in determining how to slice your parts.

The values for these beam width fields are set to known defaults by 3D Manage software, based on the selection you make for
Machine Type. If you know the actual beam width, enter it during the machine setup.

What are "Laser Beam Width" and "Line Width Compensation"?

Laser Beam Width, is the width of the laser beam at the surface of the resin. Line Width Compensation is the measurement of,
and compensation for, the width of a cured line of resin, and is important for two reasons. The line width should also be known
and compensated for, to further preserve the overall dimensional accuracy of a stereolithography part.

Border vectors delineate the perimeter of a layer. Line width of a border vector is yet another key factor in the dimensional
accuracy of a stereolithography part. The line width of the border vector should be compensated for in the overall dimension of
the part.
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The figure below shows the difference between compensating for, and not compensating for, the width of the border vector in the
overall dimensions of the part. Line width compensation is used to move the border vectors in the X/Y plane toward the solid
volume of the part by a distance equal to 1/2 the width of a cured border vector. Without such an adjustment, exterior dimensions
would be too large by one line width (half of one line width on each side of the part). Similarly, interior dimensions would be too
small by one line width.

After the line width compensation is calculated, the hatch vectors are automatically adjusted and bound by the new offset border

vectors.
[y
x|
WIthOUt WIth turbine_blade Add
Figure 6-4 Line Wldth Compensation Fart_sccustrerne_EXCT_0040in GHAL Start: 02500 Stop: P |
E dit |
Copy |
1| | ﬂ Paste |
High Resolution Spatial Tolerance Check Box —  FuidPoemstes————————  Paste
¥ Small Linewicth Compensstion 000250 ~] inch | o3l
The 3D Manage software feature that helps maintain part accuracy in highly ¥ Large Linevidth Compensation [000500 ] inch pats
tessellated parts is enabled by clicking the “High Resolution Spatial Tolerance” ¥ Auto Caloulate 2 Comection Save AS|
check box in the “Modify Build Styles” dialog. This feature should be used only when > Comaction = 3,
you notice “notching” in a surface (especially a curved surface) on a highly e
tessellated part where you expect the surface to be smooth. =
= High R esalution Spatial Tolerance

Figure 6-5 High Resolution Spatial Tolerance
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Minimum Z Height

What is “Correct Minimum Z Height”?

The minimum allowable vertical distance between the surface of the SLA system Build Platform and the bottom-most layer
of your parts is called the “Minimum Z Height”. The correct distance to allow for the fabrication of anchoring supports
between the Build Platform and the bottom of your parts is typically greater than this minimum.

The correct positioning of a part in the Z axis must take into account the discrete height above the Build Platform necessary for the
SLA system to fabricate supports during a build job. These settings are listed in the following table.

Type of SLA system Preferred Z Height Minimum Z Height
Viper Pro / iPro 10.16 mm (0.400 in) 6.35 mm (0.250 in)

Table 6-1 Z Height Setting

Can | Go Higher?
Yes, but you probably do not really want to. Remember, the “taller” your part, the longer it takes to build.
3D Systems’ Process Engineering has developed, and continues to provide constant refinements to, the Minimum Z Height values
for each SLA system type and Resin. Over time, and after considerable experimentation, you may find it beneficial, under some

circumstances, to increase the Minimum Z Height value in 3D Manage software for a build job. You may discover, for example, that
the anchoring supports are easier to remove from the base of a part with a particular geometry built with a particular Resin.

Can | Go Lower?

Yes, and while this may save time and Resin (which is desirable), again, we recommend you exercise extreme caution. You may
run into trouble with the “Safe Sweep Zone” and with getting removal tools “safely” between the bottom of your part and the
surface of the physical Build Platform.
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When a 3D Systems’ Field Engineer installs and performs the initial calibration of your SLA system, a determination of the minimum
distance required for the Recoating Blade to operate safely (this distance is often slightly different from system to system due to
manufacturing tolerances). A “Safe Sweep Zone” is then programmed into the machine controls based on this measured distance.
No matter how the machine is programmed in the BFF file, the machine will not sweep until the elevator assembly which positions
the build platform is below this limit. If you program the BFF to start sweeping before the machine elevator is below the safe to

sweep limit, your build will fail.

NOTE!

Setting the minimum Z height in 3D Manage software to a value less than the safe sweep zone setting on the SLA
system for which you are preparing parts will cause a portion of the part(s) to start building in the Safe Sweep
Zone. While building supports without sweeping is OK, building the part without sweeping will cause your build to

crash.
Changing the Minimum Z Height Setting _ =
Machine
The Minimum Z Heig ht can be Changed by [GEEAN 000 T reme_E wact:<. Tupe: IiPrDSDDD [750F) Extents:  |25.60 « 2960 = 21.66 in
. NRA" . " . Slice Fesalution
changing the "Min Support Height" value in Resi [fcowdheme Blade Type: [ZEFHVR | [025 inch | High FideliySlice | ¢ ol € Hioh
the "New Platform Configuration” dialog, which m—
A " fault Style
can be accessed by SeleCtlng Load Empty Part Build Style: ID:\Plogram Filegh 3D Syztemsh30 ManagehStplesiboouratiProS000ProS000inyPart_scouxtreme_EXCT Browse... |
H n [1] H [1]
Bu”d Platform from the Flle menu. Part Recoat Style: ID:\Ploglam Filesh3D SystemshaD ManagehStyles'boouraiProS0008Pro3000in\Part_Ascoustieme_EXCT Browse... |
Support Build Styls: ID:\Ploglam Filesh3D Spstemzh3D ManagehStylesiboouratiProI000%Prod000inhS upt_Acouxtreme_EXCT  Browse... |
Support Recoat Styls: ID:\Ploglam Filez\3D Systemnsh3D M anagehStyles\bccurahiProS000%ProS000int S upt_sccu=treme_EXCT Browse... |
Support Generation Syle: ID:\Ploglam Filesh3D SystemshaD ManagehStles\bocuraiProS0008Pro3000in\dcou-treme_GMRL frg Browse... |
Build Directary: ID:\Ploglam Filezh3D Syztemsh3D b anage\Build Browse. .. |
Styles Wizard... |
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Modifying Build Styles

To modify a build style, the first thing you need to do is:

1. Open a build platform and load at least one part.
2. Select only one part in the view area. I-f-'!
3. Click the "Modify Build Styles™ icon on the “Build Toolbar”. | —]

The “Modify Build Styles” dialog shows the styles assigned to the selected part, as well as the Build Parameters for the part. You
use this dialog to Add, Delete, Edit, Copy, Paste, and Save build styles.

You find the name of the part at the top of the styles window. The styles window lists the styles and start/stop range for each style.

To perform any of the button functions, you must first select the style to which you want to apply the function. You can select only
one style at a time.

The dialog in the figure shows only one build style assigned to the part. This means that the entire part will use the same build
style from start to finish.

After selecting the style, you can perform the “Add”, “Delete”, “Edit”, “Copy”, “Paste”, and “Paste on All Selected Parts”
functions, each of which is explained in more detail in the following steps.

NOTE!

When you hover the mouse pointer over a parameter input box in the “Build Parameters” section, the allowable range
of parameters and the default value for that parameter appear. You must stay within this range when modifying build
parameters.
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Add

Clicking the “ADD” button, allows you to change the build style or assign
additional build styles to the part. The dialog opens showing the default
“Start Z:” and “Stop Z:” Range.

Modify Build styles =
turbine_blade Add
Part_Accub<trerne EXCT_0040in_GMAL Start; 04000 Stop: .
Delete 1. Click the “Browse...” button

E diit to open the “Select Part
Copy BUi/d Sty/e” WindOW
| | _’I Paste

il

Euild FParameters Paste
¥ Small Linewidth Compenzation Im sl S;g;id
[+ Large Linewidth Compenzation Im il parts
I+ Auto Calculate 2 Correction Save As |
Z Carrection Iﬁ [

I SFP comp

I High Resolution Spatial Tolerance )
2. Navigate to the correct

directory (i.e. the folder
that matches your machine
type and units) and select a
build style from the list.

I~ = Smoothing
[ Smart Best Surface Finish

Additional Borders: Iﬁ
Fultiple Baorder Offzet: Im inch
Minirmum ‘width for Small Fils: [000200 =] inch Clase 3. Click the “Open” button.

_teey | The build style appears in the
top text box of the “Add
Copyright @ 20 Spstems. Inc. &l rights reserved. Build Style" d|a|og .

d

Figure 6-7 Modify Build Styles Dialog
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Add Build Style =
Style File Mame \ 4
I Browse... |
(:. i
Start Z: 04000 = StopZ: 21278 inch
Advanced - Range Relative to Top/Bottom of Part
" Insert From Top ¢ Insert From Botton ¢ ToTop ¢ ToBottom
Fange Distance I i Fange .
from Top/Bottam v bty Tlridkrzss ID inch
QK I Apply | Cancel |
Figure 6-8
Add Build Style Dialog.
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Figure 6-9
Select Part Build Style Window
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4. Type the desired [Start Z] and/or desired [Stop Z] range
for the new build style into the "Range" boxes. The
"added" build style will only apply to this Z Range.

5. Click the “OK” button to add the selected build style to
the "Modify Build Styles" dialog.

Figure 6-10
Add Build Style Dialog Box With Added Build Style

I

odify Build Styles

6. Click the “Apply” button to apply the added build style to
the selected part.

L lh.ﬂ El-
Supt_scou=ieme_E<CT_0040in_LFLT Start: 04000 Stop:

Delete

Edit

Copy

4] | _’I Paste

Figure 6-11
Modify Build Styles Dialog with Added Build Style
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Figure 6-12 Modify Build Styles - Functions
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Delete

Clicking the “Delete” button allows you to delete a selected (highlighted) build
style from the "Modify Build Styles" dialog if there is more than one build style
present. The remaining ranges are extended to cover the entire range of the
part.

Edit
Clicking the “Edit” button opens a dialog that allows you to edit the parameters
of a previously assigned (and selected) build style. Because there are many
“Edit” sub-menus that vary by machine type, the discussion of these functions
will follow the discussion of the rest of the functions on the “Modify Build Styles”
dialog.

Copy

Clicking the “Copy” button allows you to copy a selected build style that you
wish to paste to a different part.

Paste

Clicking the “Paste” button allows you to paste the previously copied build style
to one newly selected part.

Paste on all selected parts

Clicking the “Paste on all selected parts” button allows you to paste the
previously copied build style to all selected parts.

Save AsS

Clicking the “Save As” button allows you to save the modified build style under
a new name and/or in a different folder.
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Linewidth Compensation R EIT———
Clicking the “Small Linewidth Compensation” as well as the “Large Linewidth 1 sl Lo Censatin. [LO0Z0 7] ich
Compensation” box instructs the software to apply linewidth compensation during the Prepare R LageLinewith Conpensaten 001500 7]
process. Linewidth compensation improves part accuracy. For an explanation of linewidth ™ Auto Caleulste 2 Carecton
compensation, see section “What are Laser Beam Width and Linewidth Compensation?™. 2 Cortection | - lyers

[” SFP comp

AU tO Cal C U I ate Z CO r reCt | O n [” High Resalution Spatial Talerance
“Auto Calculate Z Correction”, when activated, calculates the “layers” parameter. When “Auto
Calculate Z Correction” is on, the user is not permitted to modify the “layers” parameter. To modify I 2 Smoothing
the layers parameter, uncheck the “Auto Calculate Z Correction” check box. I™ Smait Best Surfacs Firish

Z Correction Layers

The “Z Correction layers” parameter is the number of layers to eliminate to compensate for the Addiional Borders: I
additional part thickness due to overcuring the part bottom surfaces during the build. For example, Multple Brorder Offset [E0000 <] inch

if the component layer thickness is 0.15mm (0.006 in), and the amount of error to correct is 0.30mm Minoum Widh orSmal Fds:~— [00000 -] neh
(0.012 in), the number of layers to correct is 2 [0.30 mm/0.15 mm = 2 (or 0.012 in/0.006 in = 2)].

The “layers” parameter is calculated using D, , E. , layer thickness, Hatch vector overcure values, ﬂl

and Fill vector cure depths. In this calculation, Z-directional error is calculated by determining the

cure depth (influenced by Overcure Error and Print-through) and subtracting the intended layer Figure 6-13

thickness. The Z-directional error is then divided by the layer thickness and rounded to the next Modify Build Styles

whole number for slicing. Without Z correction, parts will generally be taller than desired. (Build Parameters)
SFP comp

“SFP Comp” (Small Feature Preservation Compensation), when checked, provides linewidth compensation without eliminating
very small part features. Use this feature only when absolutely necessary as this function can cause problems related to rough side
wall quality.

High Resolution Spatial Tolerance

For highly tessellated parts, you enable the feature by clicking the “High Resolution Spatial Tolerance” check box. This feature
should be used only when you notice "notching" in a surface (especially a curved surface) on a highly tessellated part where you
expect the surface to be smooth.
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Z Smoothing

3D Manage software incorporates Z Smoothing, a new slicing algorithm,
which yields a very smooth finish on curved surfaces. The diagram below
illustrates the difference between a part sliced with and without Z
Smoothing. With Z Smoothing disabled, the slices have a jagged quality
to them, while parts with Z Smoothing enabled have smooth, unbroken

contours.
e "F\
TN Z Smoothing sgf ' -
0\ «— enabled results '
. - in smooth slice
e contours. \ |
= N
s J
< /
= N
Z Smoothing | 7 \
/10, «— disabled resuilts \\
f‘ in more jagged e ]
- /
/

slice contours. f‘ ' _
Y :’<.‘\ -‘_-’__.-.'

Figure 6-14 Part Slices With and Without Z Smoothing

NOTE!

On some geometries, the time required to slice the STL files increases
dramatically when Z Smoothing is enabled. The change in slice time is usually
negligible on simple parts, but complex geometries have been observed to take
several times as long to slice.
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The option is enabled through the
Modify Build Styles dialog box.
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Figure 6-15 Modify Build Styles Dialog
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Smart Best Surface Finish

The hatching and filling technique known as Smart Best Surface Finish, applies only to layers with upfacing regions and a few
layers prior to those upfacing regions in Accura styles. Parts built with Smart Best Surface Finish activated build more slowly than
parts where it is deactivated, but have a surface finish that earned its name. When activated in the past, Best Surface Finish caused
the Buildstation software to scan the part in a continuous X or Y propagation, jumping back and forth over holes or posts rather than
scanning around one side of them and then returning to scan around the second side, thereby minimizing flaws in the up facing
surface. Because there are more jumps from the scanner system when drawing vectors, this option will lengthen the build time of a
part.

To activate the Smart Best Surface Finish option:
1. Click the “Modify Build Styles” icon.

2. Activate the feature by clicking the “Smart Best Surface Finish” check box in the “Modify Build Styles”
dialog box.

Additional Borders

“Additional borders” can be added to create a thicker and stronger vertical sidewall. You can select one or more additional
borders.

Multiple Border Offset

When additional borders are drawn, they are offset towards the center based on this value.

Minimum Width for Small Fills

“Minimum Width for Small Fills” uses the X/Y directional minimum width of a geometry to eliminate vectors from the .sli file. This is
used during every slice function. It is used to eliminate the creation of thousands of unnecessary small vectors.
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Edit Parameters x

The “Build Parameters” in the “Modify Build Styles” dialog described are applied
to the entire part regardless of the number of style ranges within the part. To Sl [SupAceuieme EXCT  Small Spot Parameters
change parameters for individual ranges and style within the part, click the “Edit” Descriptim]ipmannn Accuteme 41 Large Spot Parameters
button. BuickCast Parameters
This opens the “Style Parameters™ dialog. The figure illustrates the “Build Style Layer Thickness[0.00400 =] unit _Acilionel Pamneters |
Parameters” dialog.

o . . £ Stop: W Linit | ] I
The common elements on all the variations of this dialog are:

£ Start: 0.4 Linit Catizel |

» Style: displays the filename of the selected build style. _ _
Figure 6-16 Build Style Parameters

» Description: displays a short description of the selected build style.

» Layer Thickness: displays the layer thickness of the selected build style. This field may or may not be editable, depending
on the machine and build style. Some newer build styles are “cyclic” in the sense that bordering, hatching and filling are
performed in cycles (e.g. border every layer, hatch every three layers, etc...). Generally, the layer thickness of cyclic styles
are not editable.

. . o . NOTE!
» Z Start: displays the Z-height at which this build style begins. Do not have two parts in a single build with the
» Z Stop: displays the Z-height at which this build style ends. same Z-height and different layer thickness.

Transitioning from a cyclic style to a non-
cyclic style can result in insufficient exposure
at the interface between the two styles, which
will result in layer delamination and crashes.

Any of the areas in the following dialogs that are "grayed out",
means that you cannot edit that parameter. “Z Start” and “Z
Stop” can only be adjusted within the current size of the part.

Access the Border, Hatch, and Fill parameters by clicking the “Small Spot Parameters” or “Large Spot Parameters” buttons.
These options make reference to Up and Down parameters. This refers to vectors in the upfacing and downfacing direction.

Access the QuickCast-specific parameters by clicking the QuickCast button. A discussion of the QuickCast-specific parameters can
be found in the QuickCast chapter later in this guide. GO!

Clicking the “OK” button applies any changes made to the Layer Thickness, Z Stop, and Z Start parameters.
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Hatch Parameters

The internal grid work of vectors drawn by the laser beam
within the border vectors are called Hatches. Hatching is
used to solidify the internal areas of the part. Hatching
parameters define the number of hatching passes, hatch
spacing, hatch overcure, and the angle of each pass.

Retractions - When a hatch vector is drawn, it can either
start at a point on the border vector and end at a point on
the other border vector on the opposite side, or it can start
at some distance from a point on the border vector and
end at some distance from a point on the border vector on
the opposite side. The Start and End Retraction
parameters specify the distance of the Start and End
points of the hatch vector and the points on the border
vectors.

Stagger Weave: This variable is applied to X and Y
hatches only. If this option is ON, the positions of the
hatch vectors change from layer to layer so that the hatch
vectors of two consecutive layers are interlaced. If the
option is OFF, the individual hatch vectors of a layer are
drawn directly on the top the individual hatch vectors of
the previous layer.

Alternate Sequencing: If this option is OFF, the hatch
vector is drawn in the same sequence on every layer. If it
is ON, although the hatch pattern is not changed, the
sequence of drawing the hatch vector changes from layer
to layer. With two hatch (X and Y) and four propagation
(Right, Left, Front and Back) directions, there are eight
drawing sequences. This option is used to reduce curl on
the bottom of the part.

[# @@= [
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Figure 6-17 Hatch Parameters
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Fill Parameters

Fills are a tightly spaced vectors drawn on the layers representing the part Hatch {Fil T | Barder Overcure |
surfaces. Fills ensure a smooth finish to the surfaces of the part and are  Mumberof U Fils—  — Mumber of Dowr File—
always drawn parallel to the X and Y axes. You can edit the number of vmber ot Lp it HIBET BF Lo TS
upfacing and downfacing Fills, and also the value of up and downfacing I 0 'I I 0 'I
angles, overcure depths, and spacing.
—— Up Fill &ngle Dawn Fill &ngle——
Fill Angle: displays the direction of the fill vectors. Hl —_[:‘ Hl: :‘T
. : . . g2 i H v
Fill Cure Depth: determines the absolute depth of curing for the fill vectors. __[ J
Fill Spacing: determines the spacing between the X and Y fill vectors. b d :‘-
Ha: "I Ha: '-'I

— Up Fill Cure Depth——  — Diawn Fill Cure Depth—
= S0
He: ]' H: "I
#3 | = I
Hra: -] s

p Fill Spacing — Diawwn Fill Spacing——
1B I 1 -]
2 — [ =
< < I
s [ =] [ o

Figure 6-18 Fill Parameters
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Border Parameters

Border Overcure is the depth beyond the slice layer thickness that the Hatch | Fill : Border Overcure |
borders will be cured.

Owercure:
Laper Barder: 0.00000 —
LLayer Barder, Frime: 0.00000 |
Down Border: 0.00000 |
Up Baorder: 000000
Support Barder: :
Support [nterfface Up Border: —
Support [nterface Mavwn Border: —

Figure 6-19 Border Parameters
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Modifying Recoat Styles

The first thing you need to do, is to open the "Modify Recoat Styles" dialog.
To do this:

1. Open a build platform and load at least one part.

2. Click the “Modify Recoat Styles” icon from the “Build
Toolbar’. This brings up the “Modify Recoat Styles” Dialog.

The “Modify Recoat Styles” dialog lists all the recoat styles assigned to the selected platform. From this dialog, you can Add,
Delete, Edit, Copy, Paste, and Save recoat styles.

Modify Re-coat Styles
—
Recoat Styles Add

— Part_tcoustreme_EXCT_0040n_GMAL  Start 0.2600

Delete
Edit
Copy

Fazte

i [2[ee e ,

Save bz

i

1] | _rl Cloze

Copyright 2 30 Spstems, Inc. All nghts reserved.

Figure 6-20 Modify Recoat Styles Dialog
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Add Recoat Style x|

e

Add
To Add an additional recoat range, click the “Add” button. The Add

. ! Style File Mame:
Recoat Style dialog appears showing the current Start Z: and Stop Z: [ Browse. |
range.
R ange
oK
Cancel |
Figure 6-21 Add Recoat Style Dialog Box
1. Click the “Browse...” button to open the "Select Part Recoat 20|

Sty/e" window. Lok in [ Pra3000IN =] « & ek

EPart_AccuBIuStn_EXCT_DD4Din_GNRL.rcsé Supt_Accura~55_E><CT_DD4D\n_GNRL.rt
Part_aAccuBluStn_EXCT_0040in_TWOL.rcs Supt_Accuran60_ERCT_0040in_GMRL.
Part_Accura~25_EXCT_0040in_GMRL.rcs Supt_Accurac60_QCST_00S0in_GNRL.r
Part_Accura~45_ERCT_0040in_GMRL.rcs Supt_Accuxkreme_EXCT_0040in_GMNRL.r
@ Part_Accura~S0_EACT_0040in_GMRL.rcs

Part_Accura~50G_EXCT_0040in_GMRL.rcs

Part_accura~5s5_EXCT_0040in_GMNRL.Fos

Part_Accura~60_EACT_0040in_GMRL.rcs

Part_fccura~60_QCST_0050in_GMRL.ros

@ Part_Accuikbreme_EXCT_0040in_GMNRL.rcs

My Documerts Supt_AccuBlustn_EXCT_0040in_GNRL.res

Supt_Accura~25_ERCT_0040in_GMNRL.ros
ﬁ; Supt_Accurac-48_ExCT_0040in_GMRL.rcs
-“ Supt_Accura~50_EXCT_0040in_GMRL.ros
Supt_Accura~S0G_EXCT_0040in_GMNRL Fos

2. Navigate to the correct directory (i.e., the one that - IE N
matches your machine type and units) and select a . | 3 —
recoat style from the list. s 5w |

Figure 6-22 Select Part Recoat Style Window

My Computer
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3. Click the “Open” button. The recoat style appears in the
top text box of the "Add Recoat Style" dialog.

4. Type in the desired “Start Z” and/or desired “Stop Z”
range in the "Range" boxes.

The “added” recoat style is applied to this Z Range.

5. Click the “OK” button to add the recoat style into the
“Modify Recoat Styles” dialog.

Advanced Concepts and Techniques &30 Munage™

< ]

User's Manual

Add Recoat Style

X

Style File Mame

NS NP At Accura™25 E<CT 004010 GHEL ros Brawsze...

R ange
0k I
Start 2 I 02500 Stop 2 I 19778 rch - |
ance |

Figure 6-23 Add Recoat Style Dialog with Added Recoat Style

R ange

Start 2 I 02500  Stop = I 13778 ek

Figure 6-24 “Start Z.” / “Stop Z.” Recoat Range

Modify Re-coat Styles

x|

Fecoat Styles

Part_éAccura~25_EXCT_0040in_GMRL Start 1.7500 ¢
Part_Accura™25_EXCT_0040in_GMRL Start: 0.3750 ¢
Part_fcoura™208 EXCT_0040in_GMRAL Start 02500 ¢

< | i

Copyright 2 30 Systemsz, [nc. All ights rezerved.

Delete

E dit
Copy

Pazte

Hild

Save bs...

Cloze

4

Figure 6-25 Modify Recoat Styles Dialog with Added Recoat Style
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Delete
Clicking the “Delete” button allows you to delete a selected (highlighted) recoat style from the “Modify Recoat Styles” dialog.

Edit

Clicking the “Edit” button opens the “Recoat Style Parameters” dialog. This dialog allows you to edit the parameters and ranges of
the platform’s recoat style. The following parameters of the selected style can be edited: “Number of Sweeps”, “Blade Gap
Percentage”, “Velocity/Period”, “Z Wait/Z Level Wait”, “Pre-dip delay”, “Z Dip Velocity”, and “Z Dip Distance”.

" areas in the following dialogs are non-editable.

x
NOTE! e ez [T
. ) . = tShle: |Part_dccura™2b EXCT_0040in St 2 |1.75 ich EndZ: [1.9778 inch
o Placing the mouse pointer over a text box, shows ecost St | = e = e
the default values and the allowable value range. D escription: IiF'rI:uSEIEIEI fiecura2s dmil EXACT Part Recoating Style)
Recoater Properties Dip Parameters
[T &uto Calculate PBG
Preferied Blade Gap: | 00040 ] inch el [0 =] see
La_l,lerThickness:_ 00040 + | inch Pre-dip delay: I 0 "I B0
[for PBG calculation only)
Mumber of Sweepsz: I 1 vI 2 Dip Velocity: INu:urmaI 3
Blade gap [%]—— — Yelocity [units/sec]— Z Dip Distance: ID-':":":IDD "’I inch
11 |25EI.EIEIEIEI vI #1 IE.DDDDD vI
#7 I vI Hz I vI
) I N
B4 I "I #4 I VI
#e I—Ll HE Iﬂ Cancel |

Figure 6-26 Recoat Style Parameters Dialog
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Start Z: displays the Z height at which this recoat style begins. You can type in a different value within the allowable range.
End Z: displays the Z Height at which this recoat style ends. You can type in a different value within the allowable range.
Recoat Style: displays the filename of the selected recoat style.

Description: displays a short description of the recoat style.

Auto Calculate PBG: allows the option to automatically set the Preferred Blade Gap and Layer Thickness for the PBG.
(Note: This is not utilized on the Viper Pro or iPro systems, please see “Blade Gap percentage” below.)

The Auto Calculate Preferred Blade Gap parameter has two advantages:
* Eliminates the need to confirm the resin record in order to verify the Preferred Blade Gap each time a part is built.

* Allows different values to be used in a single build in case the user changes recoating styles to accommodate a change in
the build style at a certain Z-range (for example, if the layer thickness changes partway through the build). Keep in mind that
varying layer thickness in a build may cause build problems.

Preferred Blade Gap: allows the user to manually adjust the blade gap distance.
(Note: This is not utilized on the Viper Pro or iPro systems, please see “Blade Gap percentage” below.)

Layer Thickness: Distance value for the PBC calculation.

Number of Sweeps: displays the number of sweeps for this style. A recoat style may use up to seven sweeps, each with a
separately defined Blade Gap Percentage and Velocity.

Blade Gap percentage: is used to assign the clearance (or distance between the bottom of the recoater and last layer of the part) at
time of sweeping.

Velocity: displays the velocity of the blade when it sweeps.
Dip Parameters: can be adjusted using the Z Wait, Pre-dip Delay, Z Dip Velocity, and Z Dip Distance options.

Z Wait: displays the number of seconds allowed for the resin surface to stabilize after recoating and before the laser begins to draw
the next layer.

Pre-dip Delay: displays the number of seconds the elevator pauses before a new layer of liquid resin is applied. Used with certain
resins, this pause allows the part to more fully cure before the next layer is built.

Z Dip Velocity: displays the velocity (Normal, Medium or Slow) at which the elevator moves between layers. Normal velocity is 2.54
mm/sec (0.1 in/sec), Medium is 1.52 mm/sec (0.06 in/sec) and Slow is 0.76 mm/sec (0.03 in/sec). This option affects elevator
velocity only during the build program. Resin level check and elevator drain use a single set value of 2.54 mm/sec (0.1 in/sec).

Z Dip Distance: displays the distance the elevator "dips" during the recoating process.
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Modify Re-coat Styles

Recoat Styles {
Part_dccura™2b EXCT_0040in_GMAL Start: 1.7500 ¢

e

Copy

Clicking the “Copy” button allows you to copy a selected recoat style.
Part_dccura™26_EXCT_0040in_GMRL Start: 03750 ¢ Delete |
Part_dccura™26_E<CT_0040in_GMRL  Start: 02500 ¢ -
| |
Copy
Paste —l
Paszte |
Clicking the “Paste” button allows you to paste the previously copied recoat S ave ﬂs___l
style.
Save As 4| | »|  Close |
Copuright = 30 Svstems, Inc. All ights rezserved.

Clicking the “Save As...” button allows you to save the modified recoat style

under a new name and/or in a different folder. Figure 6-27

Modify Recoat Styles Dialog with Added Recoat Style
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Creating Custom Build Styles

Some SLA system users want to apply custom styles (STY or RCS) to their parts, and in some cases, want to apply this style as
a “default” (e.g. users who build with non-Accura resins.)

1. From the general build styles, find a supplied style that is similar to the one you want. It must be from the
same SLA system machine type, and the same CAD units.
3D Manage software will not allow a style from one machine or unit to be applied to a different platform. For Build Styles, the
“donor” style must also be of the same type).

2. Set up a “dummy” platform using the donor style or styles. This is done in the regular way using the Setup
interface giving the platform an appropriate name. Once the platform has been created, load any STL file.
(At this point the new platform will have all the donor styles applied).

3. Now open the “Modify Build Styles” window and make the required changes. Do the same for “Modify Recoat
Styles”. From within these windows, the new style can be created by using the “Save As” button and given a
unique name.

4. When new styles have been saved: close the build platform, then use “Load Empty Build Platform” to re-open it.
When the “New Platform Configuratior”” window opens, the “Browse” buttons can be used to select the newly
created style(s). Once the user clicks “Done”, these styles are applied to that platform configuration every
time it is opened.

Be sure to save new style file as a unique name. Do NOT overwrite default styles. This may inadvertently cause problems
to other configurations that need the default style. In addition, once overwritten you cannot go back to the default style
unless you remember the exact parameter values to change back. If this does happen accidentally, reload 3D Manage on
your computer to restore all default style files or contact 3D Systems for a copy of the default style file you need.

The operation is now complete and can be repeated for other build styles & configurations.
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Using the “Styles Wizard” to Select Style Files

The “Styles Wizard” allows you to easily change from the default styles shown in the “New Platform Configuration” dialog, to one

of the other styles, listed in the "Styles" directory. You do this by clicking the “Styles Wizard” button, and selecting the desired
parameters.

To open the “New Platform Configuration” dialog from an empty viewer:

1. Click the “Load Empty Platform” icon from the “Main Toolbar”.
This brings up the “New Platform Configuration” dialog.

New Platform Configuration |
fi}-’@’ Machine

Machine: |ENIEAEE Type: IiF'roSEIDD [750F) Estents: |25.EEI % 2960 % 21.66 in
Slice Fesolution
Resin: I.t’-‘«cc:LMtreme Blade Type: IZEPHYH ki Support Height: I 0.25 inch M High Fideliy Slice | ¢ formal ¢ High
Default Styles
Part Build Style: IE:'\F’ngram Filesh3D Systemsh30 ManagehStyleshdccurahiPro9000%ProS000in\Part_Accu<trerme_EXCT | Browse... |
Part Fecoat Style: IE:'\F‘rngram Filezh3D Systemzh3D ManagehStyleshAccurahiPro3000yProS000insPart_Accu<trenne_EXCT | Browse... |
Support Build Style: IE:'\F‘rngram Filesh3D Spstemsh30 ManagehStyleshaccurasiPro30004Pro3000inhSupt_Accubteme_EXC  Browse... |
Support Recoat Style: IC:'\F‘rngram Filesh3D Spstemst30 ManagehStyleshaccurasiPro30004Pro3000inhSupt_Accuiteme_EXC  Browse... |
Suppart Generation Style: IC:'\F’ngram FileshaD Systemsh3D ManagehStyleshdcourahiPro3000Pro3000inacou=treme_GMNRL.frg Browse. .. |
Euild Drirectary: IE:'\F’ngram Filesh3D Systemsh30 ManagehBuild Browsze. .. |

I Styles wizard... |I

[ Load Existing Parts onta this platform

Figure 6-28 New Platform Configuration Dialog

Select the desired machine name from the “Machine:” pull-down menu.

Click the “Styles Wizard” button.

Select the desired “Units”, “Build Style” and “Layer Thickness” as each box appears.
Click the “Done” button when finished.

ahrwN
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Deciphering Style File Names for Accura™ SL Materials

3D Systems is pleased to offer its Accura™ line of SL materials. Default parameters and build style files have been created to
support this new line of materials and the naming convention for the style files has been improved. This simplifies the users’ ability to
manually select style files. The naming convention is as follows:

GNRL = General
QCST = QuickCast NFLT = Near Flat Downfacing
FAST = FAST TVOL =Trapped Volume
Part EXCT = EXACT-X DLCT = Delicate
Supt THIN = Thin Layer LFLT = Large Flat
| | |
Part_Accura~60_EXCT_0040in_GNRL_D.RCS
Resin Type Layer Thickness RCS = Recoat Style
(0040in = 0.0040 inch STY = Build Style

1000mm = 0.1000 mm)

Accura~60_GNRL.FRG

FRG = Generates FinePoint Supports

SRG = Generates Curtain Supports

Figure 6-29 Naming Convention of STY, RCS, and FRG Files

The format for the style files for the Accura SL materials allows for parameters that can be incorporated with their release.
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Editing Supports

Why Should | Edit Supports?

Once you have created the supports for your parts, there are several aspects of their construction that you can --- and may very
well want --- to change.

It is important to understand that 3D Manage software’s Supports Generating algorithm is not “perfect”. Its relative effectiveness
and thoroughness depends upon a logical, but relatively unqualified examination of the geometry of your parts. Depending upon
this “analysis”, the results of which can vary significantly according to object orientation relative to the horizontal plane of the Build
Platform, 3D Manage software can occasionally produce less-than-optimal supports for the purposes of some applications.

Anatomy of a Support

Regions

When 3D Manage software analyzes the geometry of your parts, it makes a determination of the number of distinct surfaces
(adjacent or not) to which to attach them. These distinct surfaces are called “Regions”, and are shown in the Regions List in
the Edit Supports dialog.

Separators

Separators only occur between the Build Platform and the bottom-most surfaces of your part. If a region of supports attached
to a part is both attached to the part AND the Build Platform, only the section of the support region attached to the Build
Platform will incorporate separators.
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Importance of the “Minimum Support Angle” Setting

Create Supports

Options

Finirmumn Support Angle -
|3E| deqiees

v Load Supports in Viewer

Support Style

C:WProgram Filesh 30 Spztemzy 30 ManagehStyleshdoourahiProS0004Pro9000inhdeo Bmwse_,_l

Create I

Cancel |

Figure 6-30

Create Supports Dialog with Minimum Support Angle

The value represents the largest angle (with respect to the
Build Platform, considered 0°) of any down-facing and near-
down-facing regions for which the program’s Support
Generator considers a supportable region. The range for this
setting is 0 to 90° (as stated earlier, whether the program
actually creates supports for the regions depends on many
other factors).

NOTE!

Exercise caution in having 3D Manage software generate fewer or more supports than the default. Too few supports,
and your parts could “crash” during a build because of “sagging” or separating layers. Too many supports, and you
may have more difficulty obtaining a serviceable surface finish during post-processing.

116

Increasing and/or decreasing 3D Manage software’s quantity of
supports generated for your parts is an acquired skill.
Remember, both part geometry and properties of the resin being
used in a build constitute variables in any hypothetical equation
to determine the optimum setting for the “Minimum Support
Angle”. Thus, since these variables, in fact, can vary so much,
most SLA system users find that only through experience
building their particular type of parts can they gain a “sense” of
what works best for them. If you do decide to “experiment” due
to some less-than-desirable characteristic in the parts you are
building, making relatively small changes in the Minimum
Support Angle setting is strongly advised.

7 @D

www.3dsystems.com

Minimum Support Angle
’7|2E| degrees ~‘

|35 dearees

" Minirnurn Support Angle—‘

Minimum Support Angle
’7|45 degrees ~‘
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Determining Whether Supports Need Editing

NOTE!
o Exercise caution and restraint in deleting automatically generated supports or changing any of their default
parameters. Faulty “customized” supports are frequently the root cause of failed builds.

Editing supports is a skill that usually requires an ample amount of part building experience to master. A great deal of time and
3D Systems’ research has been, and continues to be expended, on the science of generating just enough but not too much
support for parts.

If you are contemplating deleting supports, lessening the depth of their penetration into your part, changing the size of support
braces, removing gussets, etc., we strongly recommend build experimentation with your particular object's geometry before
attempting the fabrication on your “final” part.

Two relatively common examples of conditions in which supports can (and should) be edited are:

. Arches and/or horizontally-oriented tubular areas of a part often have supports generated for them by
3D Manage software. Typically, features of this type are self-supporting. The physics of their shape
inherently resists collapse during the build process on the SLA system. Supports can be turned off or
minimized in these regions.

. Down-facing conical --- or tetrahedral --- shaped points on a part, may not have sufficient supports created for
them at their very tips. During the build, these part features may “float away” in the vat unless properly
anchored by additional supports. If your part has this type of geometry, make sure to add supports (or
increase the size of the support using Custom Draw) to any down-facing points so that they are properly
anchored to the Build Platform.
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Getting a Better Look at the Supports While Editing

When you begin the process of editing Supports in 3D Manage software, you will notice that the display of your workspace
changes to “Zoom in” on the supports you will be editing. Depending upon the settings you have instituted for the way objects
are colored, you might also be able to see:

* The regions of Supports available for editing.
* The Separators, Braces, Gussets, or Flags attached to your part.

* The areas of your part that have too many or too few Supports.

By default, the display of the part is transparent. This is to allow you to better scrutinize the number, structure, and relative
orientation of the structures you intend to edit.

Figure 6-31 Getting a Better Look at Supports
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x]| You can control several aspects of the workspace display, according to your preferences, to enable you to work
Total Regions: [§ with the editing tools.
Num Twpe  CD-Status Use the settings illustrated in concert with the Regions list in the “Edit Supports” dialog, to show the aspects
12 ga:gg: - of the Supports, Regions, and your part, in the Supports Editing workspace that are most useful.
3 Surface
4 Suface .
. . . Options e
E 23:;222 : To control the degree of transparency with which your part is P
g gﬂgzgz : displayed in the Supports Editing workspace: S alactilinealoct
a| | »] 1. Click the “Options” button in the upper-left &| Q;.,|
0 ]| [P [Wes] J corner of the “Selection Dialog Bar’. I R
Select by Z”EI.'I Eu:uml:uinel & &
Reqionz Display ~
=l © Selected © None
Supports Display options x|
o gl © Selected € Mone >, Viewinglparts Laading | Other |
¥ Shaded SRR 2 Cch h I . he “T 9 Ratation-Loonm-Fan Colar
Part Dizplay ) g ange the V_a ue in the ransparency' Yigw Rotation Angle: deg Selected Part | Hesetl
W Transparent field of the dialog to change how well _
J @ ” Vigw Zoom: Im % lnselected Part | Hesetl
Supports Editing you can “see through” your part. The i S
H 1w Pan: - .
o] [Cmva] higher the value entered, the more 10 % | Unselected Dutside Part | Fese
oy transparent the display of your part will [ Tonsporency 180 % 1] Setected Outside Pant | Reset |
yles . . "
]| [Led]| [Bo] be in the Supports Editing workspace. o eton Bieg Bice Frsterence Backgiound | Resst |
. . . * ot Faitts
v — Dep-endlng upon your view perspective,  Show Entie Part - [ Feset
All | Selected | Ea:/lr']tg yourtpa_rt Tr?_re tranSEarent can " Show Extents Urselected Sliced Part | Hesetl
elp to scrutinize things such as
Save P 9 iz Selected Sliced Part | Hesetl
MlRegions | attachment parameters, Gussets, Flags, Length of Nomal. |05
= : —— I etc. Platform Grid Size: I1 Reset Al |
upports and Hegions
Lower the value to make the display
_ Cose | of the part more opaque. ok | concel |
Figure 6-32 Figure 6-33 Options Dialog (Viewing Tab)

Regions, Supports, and Part Display Settings
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Changing and Saving the Construction of "Supports"

1. Assuming you have created the Supports you wish to edit, click on either a part, or the supports for a part,
using the “Select Part(s)” tool.

2. Click the “Edit Supports” icon on the “7oo/s Toolbar’.

Edit Supports

. .
they are part Of an SLI flle Top Interface Exposed Height: 007

|
o NOTE! 5
You CANNOT edit supports IF: FineFoint Supports |Basic | Gusset | Other |
» they are part of an SLC file e Thicknmea
» they are part of an object in a BFF Strand Spacing: |u.us
Top Interface Intersect ID-024

» they have been created using any application other than Bottom Interface Intersect  |0.02
3D Manage software Bottom Interface Exposed 0.024
L. . Frojection Offset Height: 0.2
« you are missing the ODF file I TR e |
Frojection Thickness: ID.E|25
You can only edit the Supports of one part at a time. Triangular Offset Width: 02

Apply

Figure 6-34 Edit Support Parameters

3D Manage |

» |y warning: The default Buid Styles will be assigned ko the supports after performing this operation,
\V Do ol wish ko conkinue?

3. Click “Yes” to continue

(“No” to quit the Supports Editing process).

Figure 6-35 Build Style Warning
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Edit Supports x|

Notice that (if you click “Yes”) the view of your workspace changes to help you scrutinize

the supports that 3D Manage software has created. The Edit Supports dialog appears as Totsl Regions: [
well. Mum Tepe  CD-Status
T Su .
2 Suface
3 Surface
4 Surface
NOTE! 4] Surface
You can execute the remaining operations in this procedure in a sequence different from the _
one in which they are listed here, omitting some steps altogether, if they are not applicable B Suface .
to your needs. | [ ]
For Example: Al |N|:une| GrnuplLlngru:uupl
Selectby2|[01 Combi
You may wish only to add or delete Supports from the selected object, or to use Custom L;eglmmswmﬂ
Draw before or without Selecting Regions. You may have a need to edit Supports & Al O Selected T None
Parameters without performing Custom Draw at all, etc. Supports Display

e Al © Selected © Mone
¥ Shaded Supports

4. Click on one of the Regions in the Edit Supports dialog list box to highlight the
Supports you wish to edit,

Part Dizplay
W Transparent

OR... Supports Editing
A . . F'arametersl Cuigtam Drawl
Use the Select Parts tool in the main workspace to select the region of
Supports you wish to edit. The part or supports you choose will change color, styles
. N Flesetl Lu:uadl Savel
according to the display preferences you have set.
Save Suppartz
5. Click on the “Parameters” button to open the "Edit Support Parameters" dialog sl | Selected |
which allows you to change the characteristics of the Supports you selected in .
the preceding step. The "Edit Support Parameters" dialog has four tabs that Al Regions |

show the allowable ranges for each of the parameters is shown. S R

Cloze |

Figure 6-36 Edit Supports Dialog
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The parameters available in the “FinePoint Supports” tab of the “Edit Support Parameters” dialog, are listed below. The figures

illustrate these parameters.

Strand Thickness: width of the strand in contact with the
part.

Strand Spacing: distance from the center of one strand to
the center of the next.

Top Interface Intersect: distance the strand penetrates
into the part.

Top Interface Exposed Height: height of the strand from
its valley to its peak.

Edit Support Parameters il

FinePaoint Supparts |Easic I Gu&setl Other |

Strand T hickness:
Strand Spacing:

Top Interface Intersect 0.024

ik

Top Interface Erposed Height: |0.01

Battom Interface |nterzect 0.0z

Bottom Interface Erxposed 0.024
Frojection Offzet Height:
Projection Thickness: 0.025
Trangular Dffzet Width: 02

Apply

ikl

Figure 6-37 Edit Support Parameters Dialog Box (FinePoint)
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Bottom Interface Intersect: width of the down-facing
strand in contact with the part.

Bottom Interface Exposed: distance from the center
of one down-facing strand to the center of the next
down-facing strand.

Projection Offset Height: height of the down-facing
strand from its valley to its peak.

Projection Thickness: distance the strand penetrates
into the part.

Triangular Offset Width: distance by which supports
for point type regions overlap into the region.
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e

Ci T
Proiecti 4| Projection
Strand Strand Thickness ... WA /? tl 1 Offset
= Spacing Strand e 5 ICKkneas P : .
Thickness ¥ = P ;  Height
| y iy
k.3 i o
Projection
Offset Z
Height
:‘Interl’ace Exposed Height
Projection '
Thickness #_I’nierface Intersect Height
v Triangular =" Strand Spacing
Offset Width
4
Figure 6-38 Edit Support Parameters Figure 6-39 Edit Support Parameters
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The parameters available in the “Basic” tab of the “Edit Support Parameters” dialog:

Supports: if checked, allows Supports to be created for the selected regions.

Gussets: if checked, allows Gussets to be used in the selected region where gussets are possible. Gussets attach to the part along
both the horizontal and vertical wall.

Interior Perimeter: if checked allows the creation of Projected Edges for the interior holes within a region, otherwise, supports will
be created right up to the inner edge.

Projected Edges: if checked, allows the creation of Projected Edges to the outer edge of a region. A projected edge is a support
that is created as an inset copy to the outer edge of a region.

Braces: if checked, allows the creation of Braces. Braces are cross trapezoidal shaped supports created on the supports under the

strand line. They stabilize the support. —

Line Spacing: displays the Line Spacing basic support parameter value.
Line Spacing is the spacing between the individual support lines in the grid
work of the supports. e

FinePaint Supports  Basic |Eusset| Dther I

¥ Supports [ Gussets
Supported Cutaway: displays the Supported Cutaway basic support ¥ Irterior Perimeter ¥ Projected Edges
parameter value. Supported Cutaway refers to the amount of a part area that W Braces
should be self-supporting.

Line Spacing: 0.3

Unsupported Inset: displays the Unsupported Inset basic support
parameter value. Unsupported Inset should be used in conjunction with the
Projected Edges option. The inset is used to protect the edges of the part from
damage when the support is removed.

Supported Cutaway: 0.025
Inzupparted [nset; W
Double Edge Distance; |0.025

Support Bottom: 0

Double Edge Distance: displays the Double Edge Distance basic support
parameter value. Double Edge Distance refers to how close two support lines

can come together before one line is eliminated.

Support Bottom: displays the Support Bottom basic support parameter
value. Support Bottom allows the modification of a support bottom in its
relation to the platform. By entering a positive value, the bottom of the support
moves up in the Z dimension.

Figure 6-40
Edit Support Parameters Dialog (Basic Tab)
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The parameters available in the “Gusset” tab of the “Edit Support Parameters” dialog:

Flags: if checked, allows Flag supports to be substituted for gusset supports in qualified regions . Flag supports do not touch the
vertical wall so as not to leave marks on the wall as gusset supports do.

Gusset Sierra: if checked, allows the creation of side and top sierras in a gusset support, and top sierras of a flag support.

Mixed Mode: if checked, allows the creation of regular supports in areas that require additional support but which the gussets
cannot reach.

Gusset Angle: displays the Gusset Angle parameter value which is the angle at which the gusset will be created.

Minimum Gusset Length: displays the Minimum Gusset Length parameter value which specifies the shortest possible length for
a gusset in the Z axis.

Maximum Gusset Length: displays the Maximum Gusset Length parameter x|
value which specifies the longest possible length for a gusset in the Z axis. FirePaint Supports | Basic  Gusset | Other |

Maximum Pole Height: displays the Maximum Pole Height parameter value

which specifies the maximum allowable vertical distance between the downfacing I~ Fiags W GussetSiera: W Mised Made

.............

region and the closest upfacing region or the platform beneath the downfacing

' i ' Gusset Angle: 30
region, so as to qualify the region to be supported by flag supports. HERE AN

0

Minimurn Guszet Length:

j—ry

b aximum Guzset Length:

bd gximum Pole Height: |2

Apply

Figure 6-41
Edit Support Parameters Dialog Box (Gusset Tab)
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The parameters available in the “Other” tab of the “Edit Support Parameters” dialog.

Separator Height: displays the Separator Height parameter value which is the vertical distance from the platform to the bottom
of the separator holes.

Brace Interval: displays the Brace Interval parameter value which refers to
the spacing between braces along a single support line.

Brace Push Up: displays the brace offset height value.

Edit Support Parameters 5[

FineF‘nintSuppDrtsl B azic I Gusset Other |
Separators

Separator Height: .12

Brace
Brace Interval:

Brace Push Up:

i T

Apply

Figure 6-42
Edit Support Parameters Dialog Box (Other Tab)
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Click the “Apply” button to see the effect of your changes on the Supports showing in the workspace.

If desired, select a Region from the list (see Step 3) and click the “Load” button to change the Support
Generation Style file for the selected Supports Region.

Repeat the preceding step, as desired. Click on the “Reset” button if you make a mistake.
Click the “Save” button to write any changes you made to the Supports Generation Style(s) to a custom SRG file.

Click the “All” button to write to disk all of the changes you may have made to the Supports for the part showing
in the main workspace,

OR...

Click the “Selected” button to write to disk any changes you may have made exclusively to one Supports Region.

o

NOTE!

Clicking the “All” button saves any changes made to the original Supports STL file, effectively “overwriting” the file
that was generated by 3D Manage software.

Clicking on the “Selected” button gives you the opportunity to name a different file for the changed Supports STL,
leaving the original file intact.

11.

12.

13.

127

Click the “All Regions” button to save any changes you may have made to the “ODF” file for the Supportsyou
are editing (not the Supports STL),

OR...
Click the “Supports and Regions” button to save any changes to the “ODF” and to the Supports STL.

Click the “Close” button to exit the Supports Editor and load the edited Supports (if any changes were made)
back into the main workspace.

Repeat this procedure, starting with Step 2, as necessary for the Supports of each part on the Build Platform.
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Ignore Close CAD Vertices

This feature enables you to choose whether or not to create support strands for ALL downfacing triangles. Set Ignore Close CAD
Vertices to zero to support all downfacing triangles. Set Ignore Close CAD Vertices to one and some downfacing triangles will be
unsupported. It is recommended that you support all downfacing triangles when triangles are larger than 0.25 inches.

NOTE!

This feature is useful only if the parts are small and highly tessellated (all downfacing triangle vertices 0.25 inch or
less). Otherwise it might create unsupported corners on larger triangles.

The downfacing surface is defined by the minimum support angle.

128

To access this parameter:

If you are using an Accura material FRG file, skip to Step 5. All other FRG
files will not have the “Ignore Close Cad Vertices” parameter. To add this
parameter, complete Steps 2 through 4.

After creating supports, select Edit Supports from the Tools menu.

=0f ]
Select a support region and click “Save” in the Sty/es section of the dialog  F Bt Fomst vew tep _
-Bottom Interface Intersect Height 0.02000 a
box to save the Sty|e_ —Bottom Interface Exposed Height  0.02400
-Ignore Close Cad vertices  1.00000
Provide a unique name for the new FRG file and click “Save”. L ohbot Perimeter support Tolirance 3300000
q I Encl d rRegi 0. 00000
-Ignore nClose egions .
. . . - h .
Open the FRG file in a text editor. Dhaten 100000
-¥Hatchspacing  ©.40000
At the end of the file, locate the parameter /gnore Close Cad Vertices and | a5 08 ot Sorerrere 1. 00000

change the value to 1.00000.
Save and close the FRG file.

Make the modified FRG file the default Support Generation Style in your
platform configuration.

Re-create supports for the part used in this procedure with the new FRG file
in order to take advantage of the new parameter.

Kl

Figure 6-43 Ignore close
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What is Meant by the "Default Build Styles will be Assigned" Warning?

When you edit supports generated with 3D Manage software, the first thing you will see is a dialog.

3D Manage il

? | warning: The defaulk Build Styles will be assigned ko the supports after performing this operation,
\-'¢) Do wou wish o conbinue?

Figure 6-44 3D Manage software (Warning)

3D Manage software includes a set of “default” styles, developed through extensive research by our Process Engineers, to serve as
a “Safe Starting Point” for building your parts and their supports. If you have made manual modifications to the support build style by
selecting the support and selecting edit parameters, those modifications will be reset back to the support style default

parameters. Basically, the values from the support style .STY file from the new platform configuration window get re-assigned to
the support after a manual edit has been performed. If you would like to make modifications from this style default, you will have to
make those modifications after you have modified the support file.

Selecting the "Yes" button will assign the default build style to your supports.
Generally, the order in which you use 3D Manage software is as follows:
1. Open or set up a Platform.

Load parts.

Verify.

Make copies, scale, etc.
AutoPlace (if necessary).
Modify part build styles.
Create Supports.

2

3

4

5

6

7

8. Edit Supports.
9 Modify Support Build Styles.
l/,?
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Adding and Deleting Supports --- Custom Draw

Custom Draw is a kind of “sub-application”; a set of tools within the 3D Manage software application that run within that program.

Using Custom Draw, you can:

» Add/Modify vectors to existing support regions.

* Remove supports where they are not needed, thus reducing the amount of time needed to finish your parts or
to improve the resin drainage through areas that are overly congested with supports.

» Edit existing supports to optimize their use in preserving your parts geometries.

When you click the “Custom Draw” button in the “Edit Supports” dialog, a separate window opens over the main, 3D Manage
software workspace.

The following Figure represents a typical Custom Draw workspace with an example support region already loaded.

Suppartz E ditin |
] | Cusgtann Draw | >

BN 3D systems, Corp. - Custom Draw Supports

=10l x|

r Help, use "Help Topics. .. in Help menu

|Bottom Viev |Grid: 0,025 [Region: 4.8x4.3 [Window: 7,4x5.9 =

Figure 6-45 Custom Draw
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The Main Custom Draw Workspace

This screen displays the selected support regions, region by region, of the part whose supports you are currently editing. This is the
interface for all the tools you can use to add, delete, or change the shape of the supports for your parts, region by region.

B4 3D Systems, Corp. - Custom Draw Supports =]
File Edit Yiew Draw Help

lElels BuE me) H%s Fael D @ v oje|a|@

Region Type

Surface

2 Surface

3 Surface

4 Surface

5 Surface

& Surface

7 Surface

g Surface
For Help, use "Help Topics..." in Help menu |Battom viev [Grid: 0,025 |Region: 4.56x4.9 [window: 7.4x5.9 lUrits: in

Figure 6-46 Custom Draw Interface and Workspace
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Using the Custom Draw Interface

The shape of the current region shown in the workspace (its exterior and any interior perimeters) is represented as a SOLID
BLACK LINE called the “Boundary Line”.

Figure 6-47 Boundary Lines Figure 6-48 Support Points

The supports generated by 3D Manage software associated with the selected region are represented as a series of colored (blue
by default) lines connecting a series of points.

Any braces attached to the currently displayed region are represented as pink line segments with discernible endpoints. Gussets
are represented as green line segments with discernible endpoints. When you add supports to the region, the addition is
represented as a dashed line/polyline/rectangle until you complete the action by releasing the mouse button. Any time you select a
feature, it changes color to show that it is selected (from its default color to red, the default for a selected element).
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Loading Regions into the Custom Draw Workspace

When Custom Draw is opened, the default-selected region is the one which was selected in the “Edit Supports” dialog in
3D Manage software. You can load a region into the Custom Draw workspace by selecting one of the regions in the list. The
region index number of the region in the workspace is always highlighted.

Alternatively, you can specify current region by one of the following methods:

* Left mouse clicking the index number in the Region Column
* Pressing the <Up-arrow> Key

* Pressing the <Down-arrow> Key

* Pressing the <Page-up> Key

* Pressing the <Page-down> Key
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The Region List box in your Custom Draw session.

This List Box displays all the “Regions” identified by
the support generation routines as an area that may
require supporting. Based on the type of region, its
size, angle with respect to horizontal, and other
factors, supports may or may not be created in a
particular region. Therefore, it is possible that an
identified region will not contain any automatically-
created supports.

Surface iz

The two types of regions defined are Surface and
Line regions. Surface regions are supported with a
grid-like support structure and are usually the large
regions. 3D Manage software organizes the surface
regions first in the Region List box. Line regions are
the second priority. Line regions are supported by a
single line of supports with cross-braces that only
provide bracing for the support and do not intersect
with the part.

<.3D Manage™

User's Manual

Region
List Box

NOTE!

The order of the regions in the Edit Supports dialog is determined by region
size. The numbers assigned are from largest region to smallest.

<

Edit Supports x|
Total Reqions: IB

Mum Type  CD-Status
. e

2 Surface

3 Surface

4 Surface

a Surface

B Surface

v Surface .

a Surface .

1] | ¢
All |N|:une| Gn:uupl Llngru:uupl
Select by EHEI'I— Eu:uml:uinel

Regions Dizplay
o A  Selected € Mone

Supportz Digplay
& Al T Selected € Maone
¥ Shaded Supports

Fart Dizplay
W Transparent

Supports Editing
F'arametersl Cuztom Drawl

Styles
Hesetl Load | Save |

Save Supports
Ml | Selected |

Save
All Regions |

Supportz and Hegiu:unsl

Cloze |

Figure 6-49 Region List Box in Custom Draw
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Changing the View of the Workspace in “Custom Draw”

The “Zoom/Pan” tool is used to change the appearance of your workspace. It functions in a slightly different manner than the
Zoom tool in the main workspace of 3D Manage software.

To magnify the view of the workspace to fill a defined area (“Rubber-band box” zoom IN):

1. Click the “Zoom/Pan” icon, then click, hold, and drag the mouse in the workspace, to define a
rectangular area you want to magnify. You will see a dashed-line rectangle drawn. Release the
mouse button to zoom IN so that the area you defined fills the workspace.

alnix|

B L pe D

L] el % A il 1) Ak Siwlojslale

ot o Vo B et L e

Figure 6-50 Custom Draw Zoom

To interactively zoom IN/OUT:

1. The mouse wheel is available to zoom in or out when the
platform/part display area is active.
Or...

Click the “Zoom/Pan” icon, then click, hold both mouse buttons
anywhere in the workspace. Drag the mouse upward (toward the
top of the workspace) to zoom OUT.
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Using the Drawing tool in Custom Draw Drawing tool
This tool allows you to create your own supports and associate them with the region showing
in the Custom Draw workspace.

NOTE!

o Supports you create will not actually be added to the displayed region until you click the region apply icon, or pull
down the “File” menu and select “Region Apply”, or have “Auto Apply” selected in the “File” menu and change
active regions by clicking on another in the list box.

To use this tool:

1. Click one of the “Draw” icons. The pointer in the Custom Draw workspace will change (see
above). Click (and release the mouse button) in the workspace at the point you wish to begin
drawing the line that will constitute the supports you are adding.

2. Drag the drawing tool to the next intended point in your support structure, and click. The drawing
tool uses a temporary dashed line to represent the new support. Once you click, the temporary
dashed line becomes a solid line, signifying that you have drawn the support.

3. Repeat Steps 1 and 2 until you have drawn all the supports you wish to add.
4. If you are drawing a polygon, you can close the polygon, either by:
Double-clicking the starting point
OR...
Double-clicking an arbitrary point outside the area you wish to have enclosed by your polygon.
NOTE!

The drawing tool automatically closes the polygon constituting the supports you create. Unless you double-click on
the starting point, it removes the last drawn side of the polygon and “snaps” to the first point you created. This
means that you must either double-click the starting point of your polygon, or draw one extra, temporary side,
double-clicking at an arbitrary endpoint outside the area you wish to have enclosed by the finished polygon. In
order to fashion a triangle-shaped support, for example, you need to draw a four-sided polygon, double-clicking at a
temporary, arbitrary fourth point somewhere outside the area you want enclosed by the triangle.

5. Click the “Apply” OR... Pull down the “File” menu and select “Region Apply...” OR... Make sure
that “Auto Apply” is selected (checked) in the “File” menu and change active regions by clicking
on another in the list box.
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DI‘aWI ng FunCt|OnS 1—Polyline rEIIipse rCircIe_R

Six kinds of geometry can be drawn into a support region. They are ‘"‘«k | "-""-,,-“l | | {}l {3 | @I
Line, Polyline, Rectangle, Ellipse, Circle_R, and Circle_3P. The 'Y

newly drawn lines or polylines are interpreted as support lines.

e Line b Rectangle L—.Circle_3P

Draw a Line - To draw a line, the mode must be set to Line Drawing Mode. This can be done by clicking the “Line” tool in the
Drawing Toolbar or through the pull-down menu Draw-Line. In the Line Drawing Mode, move the mouse cursor to a location in the
drawing area for the start point; press and hold left mouse button; drag the mouse to a location for the end point; release the mouse
button. A line (Support) is drawn between the start point and end point.

Draw a Polyline - Set the mode to Polyline Drawing Mode by clicking the “Polyline” tool in the Drawing Toolbar or through the
pull down menu Draw-Polyline. In the Polyline Drawing Mode, move the mouse cursor to a location in the drawing area for the
start point; press and hold the left mouse button; drag the mouse to a new location; release the mouse button. The point where the
mouse button is released becomes the end point of the previous segment and the start of the next segment. To draw the next
segment, press and hold the left mouse button; drag the mouse to the desired location, and release the mouse button. You can
end drawing a polyline either by clicking the right mouse button to end the polyline and leave it open, or by double clicking the
mouse button to close it. The polyline represents the new supports.

Draw a Rectangle - Set the mode to Rectangle Drawing Mode by clicking the “Rectangle” tool in the Drawing Toolbar or
through the pull-down menu Draw-Rectangle. In the Rectangle Drawing Mode, move the mouse cursor to a location in the
drawing area for one of the corner points; press and hold the left mouse button; drag the mouse to a location for the diagonal point;
release the mouse button.

Draw an Ellipse - Set the mode to Ellipse Drawing Mode by clicking the “Ellipse” tool in the Drawing Toolbar or through the
pull-down menu Draw-Ellipse. In the Ellipse Drawing Mode, move the mouse cursor to a location in the drawing area for one of
the corner points; press and hold the left mouse button; drag the mouse to a location for the diagonal point; release the mouse
button.

Draw a Circle_3P - Set the mode to Circle_3P Drawing Mode by clicking the “Circle_3P” tool in the Drawing Toolbar or through
the pull-down menu Draw-Circle_3P. In the Circle_3P Drawing Mode, move the mouse cursor to a location in the drawing area
and click three points that the circle will intersect.

Draw a Circle_R - Set the mode to Circle_R Drawing Mode by clicking the “Circle_R” tool in the Drawing Toolbar or through
the pull-down menu Draw-Circle_R. In the Circle_R Drawing Mode, move the mouse cursor to a location in the drawing area for
the center of the circle; press and hold the left mouse button; drag the mouse to a location for the radius to intersect; release the
mouse button.

137 [# @8 [0 www.3dsystems.com 23782-M10-02 Rev A 30-Nov-09




Selection Functions

138

Advanced Concepts and Techniques &30 Manage™
User's Manual

Select Line/ Move Entity _l 1_Select Polyline/ Move Entity

Vertices, line segments, and polylines of Highlighted in red > h_ ., h \“'* ﬁ
Support Lines or Brace Lines can be selected
for copy, delete, or move. The selected entities

Al X LSeIect All Lines/ Move Entit
are highlighted in red. Select and move a point Y

Select a Point - Set the mode to Select Point mode by clicking the “Select and move a point...” tool in the Drawing Toolbar or
through pull down menu Edit- Select Point. Under Select Point mode, left clicking a point selects it and deselects all the other
entities. For multiple entity selection, hold down the <Ctrl> key while left clicking. Left clicking a selected point while holding down
the <Ctrl> key deselects it.

Select a Line - Set the mode to Select Line mode by clicking the “Select Line \ Move Entity...” tool in the Drawing Toolbar or
through pull down menu Edit-Select Line. Left clicking a line segment selects this line and deselects all the other entities. For
multiple entity selection, hold down the <Ctrl> key while left clicking. Left clicking a selected line while holding down the <Ctrl> key
deselects it.

Select a Polyline - Set the mode to Select Polyline mode by clicking the “Select Polyline \ Move Entity...” tool in the Drawing
Toolbar or through pull down menu Edit-Select Polyline. Left clicking a polyline selects this polyline and deselects all the other
entities. For multiple entity selection, hold down the <Ctrl> key while left clicking. Left clicking a selected polyline while holding
down the <Ctrl> key deselects it.

Select All - Select all lines and points by clicking the “Select All Lines \ Move Entity...” tool in the Drawing Toolbar or through
pull down menu Edit-Select All. Left clicking anywhere in the viewer deselects all lines and points.
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Editing Functions Cut o 1—Co.oy
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_|._-_|
The editing functions include Cut, Copy, Paste and Move. %’ ‘ I—|]._-|‘ |':.':'. ‘

You make changes to the existing Support Lines or Brace t
Lines using these functions. Paste

Cut Entities - Select lines and/or polylines to be cut; click the “Cut” tool in the Main Toolbar or the Edit-Cut menu to delete the
selected entities. You can also use the <Delete> key or <CtrlI>+[X] keys to delete the selected entities.

Copy Entities - Select lines and/or polylines to be copied; click the “Copy” tool in the Main Toolbar, or the Edit-Copy menu to
copy the selected entities into the Copy Buffer. You can also use the <Ctrl>+[C] keys to copy the selected entities.

Paste Copied Entities - With entities copied in the copy buffer, click the “Paste” tool in the Main Toolbar or the Edit-Paste
menu to paste the copied entities into the current region. You can also use the <CtrI>+[V] keys to paste the copied entities.

Copy Entities between Regions - The Copy Buffer is global within the Custom Draw application. You can copy entities from
one region, make another region as current and paste the copied entities into that region.

Move Selected Entities - Under either “Select Line \ Entity Move” mode or “Select Polyline \ Entity Move” mode, you can
move the selected entities around. The “Select Line \ Entity Move” is a combined mode. So is “Select Polyline \ Entity Move”.
Under either of the two modes, holding down the left mouse button and dragging the mouse for a certain distance switches the
Select mode into Move mode. Releasing the left mouse button switches the mode back to Selection.

Left-clicking a vertex (point) selects it; dragging the mouse while holding the left mouse button moves the vertex around. The line
segments sharing this vertex are stretched at the same time. In the “Select Line \ Entity Move” mode, left-clicking a line segment
selects it; dragging the mouse while holding the left mouse button moves the selected line segment around. The line segments
sharing vertices with the selected line are stretched at the same time.

In the “Select Polyline \ Entity Move” mode, left-clicking a polyline selects it; dragging the mouse while holding the left mouse
button moves the polyline. To move multiple entities, press and hold the <Ctrl> key first; then hold the left mouse button; drag the
mouse.
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Saving Changes and Restoring Original Values

Region Apply

The “Region Apply” function in Custom Draw applies any changes you have made to the support region currently showing in the
Custom Draw workspace. You can see the changes you make to the supports for a region back in the main 3D Manage software
workspace at the end of a Custom Draw edit session (if you reduce the Custom Draw window, allowing a portion of the main
window to show, you can see the application of changes without leaving Custom Draw).

You can also apply updates to the displayed region by pulling down the “File” menu and selecting “Region Apply”, or by having
the “Auto Apply” function enabled (checked) in that same menu. With “Auto Apply” on, any changes you make to the
displayed region of supports are applied whenever a different region is loaded, or when you exit Custom Draw.

Region Reload

The “Region Reload” function allows you to discard any modifications you make to the region currently showing in the
workspace since you last used the “Region Apply” function. Instead of clicking on the icon, you can also access the function by
selecting “Region Reload” in the “File” menu.

NOTE!

The Region Reload function is a “one-in-one-out” facility. You can only restore the region currently showing in the
workspace to the state it was in after you last used the Region Apply function.

140

Undo and Redo

The “Undo”and the “Redo” functions allow you to undo (or cancel) the last command, or last set of changes, or redo a
cancelled command, or the last set of cancelled commands.

[# @& [ www.3dsystems.com 23782-M10-02 Rev A 30-Nov-09




Advanced Concepts and Techniques 3D Manuge™

& User's Manual

Technlques for Quicker Editing of Supports

. Switch from “Draw Polyline Mode” to “Select Polyline Mode” (and vice versa) by clicking the right mouse button.
2. Switch from “Draw Line Mode” to “Select Line Mode” (and vice versa) by clicking the right mouse button.

3. Switch from any selection or drawing mode to the zoom mode (and vice versa) by pressing the [z] key on the
keyboard.

4. Delete the selected line or lines by pressing the <Delete> or [X] key on the keyboard.

Customizing the User Interface

The Main Toolbar and Drawing Toolbar are moveable and dockable. You can drag them to anywhere in the window or dock them
along the application window frame. These two toolbars can also be toggled on or off through the pull down menus View-Main
Toolbar and View-Drawing Toolbar respectively.

Why Translating Parts Makes Their Supports “Invalid” for Editing

Because the ODF file containing the information on the location of the supports does not monitor the orientation of those supports
in the workspace, the positional data on the supports (which are actually a separate STL file) once created and stored in the ODF,
remains static; it does not “update” if you translate your parts.

If you translate or rotate your parts “together with their Supports” in the X or Y axis, you will be presented with the
following “error” message:

If you attempt to edit the supports subsequently,

= ﬂ NOTE!
3D Manage software will load (and then SAVE)

‘:{) The supports may become invalid For EDITIMG after this branslation, Da you wish to continue?

wo | the OLDER, pre-translated support STL. This will
effectively and irrevocably separate your part STL
Figure 6-51 The supports may become invalid (Warning Box) from its supports. You will have to delete the

support STL and create new supports.
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The Regions List box

This List Box displays region number, type, and status of all the Support Regions available (for the part whose supports you have

opened in the editor).
x
TDHIHEQMH&IE

. “Num” is the Region number, assigned based on the physical size of the Region, Num Tope  CD-Status
arranged from largest to smallest. 1 Surface
2 Surface
. “Type” is 3D Manage software’s description of the classification of the feature of ﬁ ga:;:gz
your part for which the supports have been generated. 5 Suface
B Surface
. “CD-Status” is the current status of the listed region relative to “Custom Draw”. 7 Suface .
This is blank in its initial state, or show “edited” if you change or add supports 8 Suface
using the Custom Draw facility. ql |+

Al |N|:une| Ernupl Llngn:uupl

Figure 6-52
Regions List Box

When you click on a region in the list, the associated Supports change color in the Supports Editing workspace to signify that they
too are selected.

Press and hold <Shift> or <Ctrl> key while clicking on Regions in the list to select more than one region at a time (for Grouping,
and otherwise applying parameters changes to more than one Region simultaneously).

Clicking on one, or <Shift> or <Ctrl> clicking on more than one of the listed Regions, has the same effect as clicking on the
Supports (or Regions) themselves in the Supports Editing workspace.
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Viewing and Getting Information on Layers of a Sliced Object

NOTE!

The Layer Properties display box is only available for parts in the workspace that are BFF or SLI files.

Once you have "sliced" (prepared) your parts and loaded a BFF into the workspace, click the “Layer”
icon or select “View/Properties/Layer...” from the pull-down menu. The “Layer Display” dialog appears.

Layer Display
R ange [inch]

X

Minzg j Step Up | [0.004

MazZ |

J Step Du:uwnl IEI.E

¥ LEP

St
|F 6 W UE P06 || ¥ MB ¥ MUB I MDB | |¥ LB ¥ LUB ¥ DB | |[nn0d g

||_LH CUH TIoH TuF I‘DF| ||75[:u|a [v SUIE IFSE| .
DSEl

Figure 6-53 Layer Display Box

NOTE!

When this dialog is active, only the region of the selected object that falls between the “Min Z” and “Max Z”
parameters is visible. The different types of boundaries and vectors will be displayed for the BFF file.

BFF files show only border vectors (no hatch or fills), but upfacing, downfacing, layer, and layer prime borders are
all different colors.

You can choose to see only certain types of boundaries by checking their names in the dialog. Only checked
boundaries or layers will be visible.
There is no range set for the Min or Max edit field. The ranges of the edit fields and the sliders correspond to each
other and are respectively equal to the Minimum and Maximum extent of all the parts open.
For further information on the individual vector classes and vector types, see the chapter “Reference Topics”.
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Viewing and Getting Information on Triangles in an STL File

You can display the properties of individual triangles in the tessellated part by: x|
—
= = e Belonagz Ta: ItufbiﬂE_b'EIIjE.Stl
alzlslule) SidfE e alsl sidlaldl| ;
= t
1. Select one or more oo e| el ¢e|n]| gle . v z
triangles using the 1 22406 48414 1.6322
“Select Triangles” tool.
2
2. Click the “Triangles &3z 2167 16322
Properties” icon to 3 21235 512594 1.4595
open the “Selected
Triangle Properties” y g
display box. 062001 0,0031 0.7845
Figure 6-54 Selected Triangle Properties Display Box
NOTE!
When this display is active, the coordinates of the selected triangles x|
are also displayed. This is to make it easier to match the object to Biongs To: [trine_Hade o
the information being displayed in the box when a series of triangles » S
are selected. The extents information in the workspace disappears 125603 486 1805
. - 2 26179 5182 1.805
when you close the properties display box. s v o
Mormal
If multiple triangles are selected: e wm e
3. Click the “Next>>" and/or “<<Prev” buttons to see the oo | T e |
parameters for each of the selected triangles in the :
workspace. Figure 6-55

Selected Triangle Properties (<<Prev and Next>>)
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Viewing and Getting Information on Part Properties

You can display the properties of parts in 3D Manage software.
To open the display box:

With at least one part selected:

1. Click the “Part Properties” icon to open the “Part
Properties” display. G | x|
The information in the “Part Properties” dialog will update as i [ibine_blade st inch
you change the STL files.
Eutentz: Minimurm Center Mawimurm  Total All PartsT atal
NOTEI | | | |
: w | 0.2 27166 5233 5033 5033
When this display is active, the coordinates of the extents of vl oz 5 7014 — — —
all objects on the Build Platform are also displayed. This is to ' ' ' ' ' '
make it easier to match the object to the information being £ 025 11133 1.3778 17278 1.7278
displayed in the box. The extents information in the { ; More Info 5> |
workspace disappears as soon as you close the display box.

145

Part Properties il
Iturl:uine_l:ulade.stl e Surface Area: 70855 20, units
To access the Surface Area, Volume, — : _
. . . |E:-ctents: ke irirriLa Center badirum  Total | | All PartzT atal | Yolurne: A.MEB23 CL. LIt
and Triangles information: _
b nez 2. 7166 5233 5.0331 5033 Triangles: 2750
2. Click the “More Info>>" button. v |02 2 7014 £ 2029 5 0029 £ 0029 Total STL Volume [Ma Supparts) : 5.01623
& 025 1.1133 1.9778 1.7278 1.7278
<< Other Info |

Figure 6-56 Part Properties Display Box
If multiple parts are selected:

3. Click the “Next>>" and/or “<<Prev” buttons to see the parameters for each of the selected parts in the
workspace.
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Parts Loading Options

The “Options” dialog (Parts Loading tab selected) allows you to place the part(s) at a desired location during loading.

“Load as is”: loads the part(s) at the location specified in the STL file.

“Load at preferred location”: loads the part(s) at the X, Y, and Z coordinates specified in the edit fields. These values represent
the location of the minimum extents of the part.

“Center of Platform”: when “Load at preferred location” is active, and this box is checked, loads the part(s) at the center of the
platform.

“Smart Z Placement”: when the “Load at preferred location” is active, and this box is checked, loads the part(s) at a height of
0.400 inches for all SLA systems. These values represent the recommended minimum height for creating supports for that type of
platform.

options x|
Yiewing FParts Loading | Other I

Fart Placement Ophions

™ Load at preferred location

s |n.5 - |u.5 Vil |n.25

[T Center of Platform | Smart Z Flacemert

Ok I Cancel |

Figure 6-57 Options Dialog Box (Parts Loading Tab)
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Using the Reference Plane

147

Selecting “Reference Plane...” from the “Tools” menu opens the “Reference Plane Control” dialog. This dialog allows you to
display a grid or solid plane on either the XY, XZ or YZ axis. When the dialog opens, the cross section plane is automatically
activated about the XY axis. You can also set the number of grids displayed in each axis.

The movement of the plane along the selected axis is governed by the extents of the part for that axis. The level of the plane within
the extents is controlled by the “Level” slider. The “Level” slider will always set itself to the minimum value whenever an axis is
chosen.

To raise or move the plane anywhere up to the maximum extent:

Type an absolute amount in the number box and press <Enter>.
Or...
Reposition the slider using the mouse.

The slider bar works like a standard slider. The numbers in the number box update accordingly as the slider is moved.

x
i NE L A I A 1
Levet:: | J“ [15322' inch

i~z
fo 5 Giid: [ Display Numberufﬁrids:l 10

Close |

Figure 6-58 Reference Plane Control
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Post Hatch Delay
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To enhance part accuracy and reduce the effects of
differential shrinkage, modify the build parameter called
Post Hatch Delay (PHD). This parameter is embedded in
certain style files that support the PHD feature. This delay is
a user-defined number of seconds to allow internal stresses
to relax before the borders are drawn.

Click the “Modify Build Styles” icon.

Click the “Edit” button in the “Modify Build Styles’ dialog
box.

Click the “Additional Parameters” button in the “Build Style
Parameters” dialog to open the “Other Parameters”
dialog box.

Build Style Parameters x|

IF'art_.-’-‘-.u:u:Mtreme_EXET_ Small Spot Parameters |

Style:

Description: IiP'rn:nEIEIEIEI Accutreme 41 Large Spot Parameters

HuickCast Farameters

Layer Thickness:lﬂ. ooao0 - I Lirik Additional Parameters

Z Stop: [1.97781 unit | 0K |
£ Stark; m Linit Cancel

Figure 6-59 Build Style Parameters Dialog
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turbine_blade

4

Part_dcou<treme_EXCT_0040in_GHNRL Start 0.2500 Stop:
Delete |

| i

v Small Linewidth Compensation Iu.0025|j vI inch

Build Parameters

v Large Linewidth Compensation IU,UUEUU vl el

¥ Auta Caleulate Z Carrection

Z Cornection I 2 jv lapers

[~ SFP comp
[" High Resolution Spatial Tolerance

[ Z Smoathing
[~ Smart Best Surface Finish

Additional Borders: I 5 'I
Multiple Border Dffzet: ID.UU2UU vI inch
Minimum Yidth for Small Fills: IU-UU2UU ‘I inch

Apply |

Copyright 2 30 Systems, Inc. All rights reserved.

x

x

Add |

Copy |
Paste |

Paste
on all
selected
parts

Save As |

Close

u

Figure 6-60 Modify Build Styles Dialog
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Other Parameters x|

Enter the number of seconds for Post Hatch Delay.

Larger values will increase build times while improving Past Hatch Delay [sec) [0 =
accuracy.
Cancel |
NOTE!
The Additional Parameters button is only active for certain build Figure 6-61
styles where Post Hatch Delay is available. Other Parameter Dialog

When a nonzero value is entered for Post Hatch Delay, a delay time is added on any layer with at least one hatch or fill vector
greater than or equal to one inch in length. The delay is added after all the hatch and fill regions are completed and before any
additional borders are drawn.

If supports occur on the layer, then they will be drawn during the delay. This process optimizes throughput. After the supports
finish drawing, remaining delay time will count down. Keep in mind that the default time is a good compromise between accuracy

and build time.

NOTE!

When the Additional Parameters button is enabled (indicating Post Hatch Delay availability), the build style must use a
Large Spot Linewidth Compensation value of 0, and it must also include a minimum of three Additional Borders with
the Multiple Border Offset set to 0.100 mm (0.004 inch). These parameter modifications are required due to a change in
the way that border vectors are handled when Post Hatch Delay is enabled. These parameters are set up correctly in the
default style files and cannot be edited to values outside of the recommended ranges.

The Large Spot Linewidth Compensation value should be set to zero ONLY when Post Hatch Delay is available. Poor
sidewall quality will result with other build styles if the Large Spot Linewidth Compensation value is set to zero.

149
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*d Using Other 3D Manage Software Tools and Functions

Using the Trackball and Mouse to Change the Views in the Workspace

>
. . . . —_—
This illustration represents the cursor icon used in the 3D Manage software workspace @

whenever you are in the program’s “Modify View” mode. You use this mode to change
your view of the workspace with simple clicks and drags of your mouse.

The “buttons” in the diagram correspond to the buttons on any, standard two-button | |

mouse. Z

When in the “Modify View” mode, each mouse button has a specific function. “Chording” \/

(clicking and holding both mouse buttons simultaneously) also serves as a distinct tool.

You activate 3D Manage software’s Modify View Mode by clicking the “Modify View
(Trackball)” icon on the “Main Toolbar”. Alternatively, pull down the “View” menu and
choose “Modify View”. The cursor in your workspace changes.

Figure 7-1 Trackball Cursor

NOTE!

If your mouse is equipped with a scrolling wheel, (Microsoft Intellimouse) you can Zoom IN by rolling the wheel
down (toward you), and Zoom OUT by rolling the wheel up (away from you).

Note too that the wheel effects zoom changes even when you are pressing the other mouse buttons to pan or spin
the view. This means that, if you are dexterous enough, you can zoom-spin, zoom-pan, etc.
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The "Print" Function

The “Print...” function allows you to obtain “hard copy” output of the workspace. By default, the facility uses the output device you
have set up as your printer, either on your network or directly connected to your workspace.
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| olE Bl8lE|E|) |

e
Copy Selected Parts &

2 1|9l L]

The “Copy Selected Parts...” function is
used to copy the selected parts. You can
select one or multiple parts. You specify the
number of copies and their spacing using the
dialog. Copies are offset from the previous
part by the Offset distance values.

I Copy Selected Parts |
G Mumber of Copies ————— Offzet distance—————
o+ di’ a7
I2 ID-2 IEI Iq units
ak. I Eancell

Figure 7-2 Copy Selected Parts Dialog

Figure 7-3 Original and two copies of the Turbine Blade
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Delete Selected Parts

The “Delete Selected Parts...” function, from the “Edit” menu, is used
to delete the selected part or parts. A confirmation dialog is displayed

before the operation is actually performed.

You can also delete selected parts by pressing the <Delete> key on
your keyboard. You can unload parts by selecting “Unload Parts”

from the “File” menu.

Translate Selected Parts

153

The “Translate Selected Parts...” function,

from the “Edit” menu, is used to translate
(move) the part or parts along one ore more
of the axes. On selecting this option, the X,
Y, and Z distances entered in the three edit
fields specifies the relative or absolute
locations, depending the option selected in
the dialog. You can also use the dialog to
translate the part to the origin.

[+ @ 7

[

Other Tools and Functions

Translate Selected Parks

Locatian

" Abzolute

‘& E— 3D Manage

£.3D Manage™
User's Manual

]

\ ? ) Do you really wank to unload all selected parts?

X

Tranzslate [Lnitz]
by

z

[ [

Tranzlate part to arigin |

Apply | Cloze |

Figure 7-4
Confirmation/Unload Selected Parts?

)

0
ARG

"0

\
)
RN
&
sy

)
N

4
40
0
Fh
0
:0
3:?:’:.:0
SR
S,
RO

o
b
&
X
0’:'
¥
)
)

kR

4
i

1
.
i

"
4
t'
X
%

www.3dsystems.com

Figure 7-5
Translate Selected Parts Dialog
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Rotate Selected Parts
= |
Fotate [deq]

The “Rotate Selected Parts...” function, from the “Edit” menu, is # v
used to rotate the selected part or parts about the X, Y, or Z axis. On |E |o |o
selecting this option, the rotation angles can be entered in the
X, Y, and Z edit fields. The center-of-rotation can be changed using the — Lenter of Rotation
two options provided in the dialog. The part or parts can either be I Center of Extents of Part
rotated about its own center of extents or about the location specified in Spesific Location [units)
the lower three edit fields. If non-zero values have been entered, then B B o
the order of rotation is, X axis, then Y axis, and then Z axis.

Apply | Cloze |

Figure 7-6
Rotate Selected Parts Dialog

Scale Selected Parts

3| B sclectedparts Y
The “Scale $e|ected Parts...” functiop is used to scfale thg selgcted . [ B e directimw zl
part or parts in an X, Y, and/or Z direction. On selecting this option, the dialog |
shown in the figure, is displayed. The part can be scaled equally along the " Y v
X, Y, and Z axes by checking the "Same amount in all directions™ option. |1n|:| |1|:n:| |1|:n:| z
The scale percentage is entered in the field next to the option. If you uncheck
this option, the part can be scaled by different amounts in the three directions. Apply | Close |
The scales are performed with respect to the minimum extents of each
part. .

Figure 7-7

Scale Selected Parts Dialog
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Mirror Selected Parts { x|
kdirrar & bot
The “Mirror Selected Parts” function is used to mirror " ¥ Plane O XZPlane & -2 Plane
the selected part or parts about the X-Y, X-Z, or Y-Z Space betwesn new and original part
plane. On selecting this option, the distance between the ||32— urits
mirrored part and the original part is specified in the single
edit field in the dialog. The mirrored part is always placed ok | Cancel |

on the more-positive side of the original part.

Figure 7-8 Mirror Selected Parts Dialog

Figure 7-9 Mirrored Copy of Turbine Blade on Right
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x|

The "Change Units" Function ‘ 3D Manage
The “Change Units” functions allow you to change the cﬁ 9
units “inch to mm” and “mm to inch” on all the parts \f(; Al the modifications done ta the selected files will be applied, Proceed?
displayed in the viewer. The change must me made prior
to creating supports. The message asking if you wish to
proceed appears after clicking either one of these icons.

NOTE! Figure 7-10 Change Units Message

This is an important tool when the Build Platform was set for inches,
but the part was designed in millimeters (or vice versa).

Make Downfacing or Upfacing Plane

The “Make Downfacing” and “Make Upfacing” functions, active when there is
exactly one triangle selected per part, make the selected triangle either a downfacing
or upfacing triangle; that is, it makes the triangle parallel to the platform. The primary
purpose of these functions is to ensure that selected surfaces are valid for the
application of Vents and Drains in QuickCast build styles. These functions also work
with multiple parts simultaneously as long as only a single triangle per part is selected.

%

Figure 7-11 Makes Downfacing / Upfacing

I i x
Pick and Point > =
The “Pick and Point” function, from the “Edit” menu, is used to ﬁ e SR SR

place a part precisely at a desired location. This option can only
be used in the Top, Bottom, Front, Back, Left and Right view.
Switch to one of the views, select the part with a left mouse click, x|
and then right mouse click on the spot where the part needs to be
placed. The part automatically moves to the selected spot. Note
that the point that was clicked to select the part, moves to the
location indicated while placing the part. If you click an open area,
a message will appear to help. Figure 7-12 Pick and Point Message

| E Select a poink on the part with the left mouse in this view and then place it with the right mouse butkon,
-
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Working with the View Parameters

3D Manage software allows great flexibility in the way you work with its tools and features. One of the first things you’ll notice is how
many ways you can “customize” the workspace display, with respect to both the manner in which objects are displayed, and your
perspective on the workspace itself. Often, things such as changing the “virtual” lighting on a part, or enabling the display of the
Triangle Normals, can help you to isolate problems that could prevent the part preparation process (and subsequently your build)
from completing successfully.

Some of the tools and menu selections listed/shown in the 3D Manage software window are enabled
(available as valid selections) only when you have loaded parts on to the Build Platform.

Changing the Color of Your Workspace Display

157

You can change the color of [N x|
the Selected Part, Viewing | Parts Loading | Other |
Unselected Part! Fiotation-Zoom-Pan LColor
Unselected Outside part, "iew Ratation Angle: deq S elected Part | Fesst | Eulur
Selected Outside Part, Wiew Zoom: Im— 5 Unzelected Part Reset I Basic colors:
Ba(:kground’ Platform, e I'Ilj % Unzelected Outside Part | Reset | D =T ==
Unselected Sliced Part, ; = i I ol |
. ransparency: 3 "

Selected Sliced Part and paeney |8 % || Seectsd Ouside Pt | Ress (Tl | Bl | |

Background using the ‘;i”i;“:“m Ff F’ftag'DmF' Freference Backgound | Fesat | HEMEAENEENN

. " e * Shaow Paints

Options” dialog, “Viewing & Show Encee Pat Platfor | Ressl| EEEEEENN

tab. Clicking one of the color r A
) X Show Extents Unselected Sliced Part | Reset I
buttons, brings up the Other Setmid ShondFat_| s | Custom colors:
. t t t
"Color" dlalog. Length of Normal: 0.5 seEE e e o AEEEEEEEN Hue: 3 Red 255
Flatform Grid Size: I'I Reset Al | EEEEEEEN Sat:[240 Green:[221
Define Custam Calars > | EDIDTISDl'd L Iﬁ Blue: ID_
ar., I Cancel | 0k I Cancel | Add to Custom Colors |

7 @D

Figure 7-13 Options/Color Dialog
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Figure 7-14 Color Dialog
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Light Intensity and Position

The intensity and position of the lighting in the workspace is changed using the “Light
Properties” dialog. You access this dialog by selecting “Light Intensity and
Position...” from the “View” pull-down menu. This option is used to specify the new
light intensity and position of the light source in the view.

On selecting this option, the four sliders are used to modify the intensity (0 to 100% scale)

and the absolute position of the light. The “Reset” button will set all four to their default
values. Changes are reflected in the view area only after clicking the “Apply” button.
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Figure 7-15 Light Properties Dialog
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Setting Your View Preferences view Tools Buld Hep
Preferences 4 fxes ak Origin
To set your viewing preferences: Part Display * v Platform
Supports Display »  Build Extents
1. Click on “View” from the main menu. Predefined Yiews P Triangle Mormnals
2. Select "Preferences"” from the menu. Display Exterks/Mame v Supports
3. Click on the desired options in the pop-up menu to the 3D Grid

159

Select Part(s)

o Slice Plane
Part Selection List. ..

right.

Figure 7-16 View Preferences

Axes at Origin: shows or hides an X, Y, and Z axes indicator at the Zero Point or “origin” of the Build Platform. The
checkmark next to this selection means that the axes indicator is ON. Many users find it useful to keep this feature turned on for
a quick, visual reminder of “which way is up”, when spinning and/or rotating the workspace display with the trackball view
modifier tool.

Platform: shows or hides the physical representation of the SLA system Build Platform in your workspace. A checkmark next
to this selection activates a colored square representing the Build Platform.

Build Extents: shows or hides the display of the Build Extents in your workspace. A checkmark next to this selection means
that you can see a faint “box” extending upward from the Build Platform. This “box” is a representation of the “working area” for
the type of SLA system you have chosen with the New Machine Setup Wizard.

Triangle Normals: shows or hides the display of the Triangle Normals in your workspace. Clicking here activates the display
of small vectors extending outward from the center of each triangle that makes up the parts on the Build Platform. This setting is
often used to help isolate problems with STL files --- “inverted” triangles show up with opposing Normals on adjacent facets.
Supports: shows or hides the supports for objects in your workspace. Clicking here activates 3D Manage software’s display
of any support structures you create for your parts.

3D Grid: shows the spacing of the grid on an open platform.

Slice Plane: shows the display of the Layers that form the part.
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Setting the Display Parameters for Parts

To set the display parameters for parts: | Wiew Tools Buid Help
i Preferences oo lesl =led
1. From the "View" pull-down menu, select "Part Display". | Part Display shaded
2. Click on the desired options in the pop-up menu to the right. Supports Display ¥ Triangles
:  Predefined Yiews ¥  shaded + Triangles
Display Extents/Mame Extents
i Paoint Cloud
N 0TE| v Select Part(s)
) . . . . Part Selection List... v Display All
The settings for displaying your parts in the workspace are mutually Display Selected
exclusive. You can only activate one of the settings at a time. Madify View
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I ; Mone
- Save Current Yiew, ..

Figure 7-17 View Part Display

Shaded: displays your parts as shaded solids. Click here to make any part in the workspace appear as a solid, three-
dimensional object. This is the part display that is most used and is useful for viewing part geometry and distinguishing between
the interior and exterior surfaces of your parts.

Triangles: displays your parts as transparent triangles. Click here to make any part in the workspace appear as a
transparent, three-dimensional object defined by the edges of the triangles that make up its facet edges.

Shaded + Triangles: displays your parts as shaded solids with the edges of their triangles highlighted. Click here to show
parts in the workspace as solid, three-dimensional objects, that also show the edges of the triangles used to define the facet
edges. The additional definition of this setting is sometimes useful for viewing especially complex geometries whose internal
and external surfaces might otherwise be hard to discern from one another.

Extents: displays the “Extents” of your parts. Click here to configure 3D Manage software to display the extents of any parts
loaded into the workspace. This setting is sometimes useful when trying to get a large number of objects to fit on a Build
Platform without being placed one atop another.

Alternatively, you can click the “Part Display” icons. These perform the same functions as the first four selections in the
previous pop-up menu. They are: Shaded, Triangles, Shaded + Triangles, Extents, and Point Cloud.

Gl ol jim!
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» Point Cloud: the part or support STL files will be depicted as points that occur at the triangle vertices. This
mode is useful as it provides a sense of overall part shape and it tends to update faster when the part or view
orientation changes.

* Display All: displays all parts anywhere in your workspace.

* Display Selected: displays only those parts that have been selected.

* None: disables the display of all part in the workspace. This setting is sometimes useful for examining aspects of the support
structures otherwise blocked from view by the part itself.
Alternatively, you can click the radio buttons on the “Part Display” section of the Display Options.
Preferences: dialog bar (See Below).
These buttons perform the same functions as the last three selections in the previous pull-down menu.

Display Opkia ]

Fart Dizplap——

Dizplay
v Supportzs

[izplay &lize
r Flame

Figure 7-18
Part Display Preference dialog bar
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Setting the Display Parameters for Supports

To set your display parameters for supports:

1. From “View” pull-down menu, select " Supports Display’'. Wiew Tools Buid Help
2.  Click the desired option from the pop-up menu to the right. PRTEES ’ I
P pop-Up 9 Part Display » w E‘
Supports Display Shaded
e Shaded: displays support structures as shaded triangles. Predefined Yiews b v Triangles
» Triangles: displays support structures as transparent triangles. Display Extents/fame Paints

e Points: displays the end points of all the support structures. Figure 7-19  View Supports Display

Alternately, you can click on the “Supports Display” icons. These perform the same functions as the three selections in the
previous pop-up menu.
They are: Shaded, Triangles, and Points.

g b
HINT!

Turn the display of your parts OFF in your workspace to get a really
good look at an object’s support structures.
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Keeping Track of the Axes Orientation

The lower left hand corner in the platform/part display area shows the
X, Y,and Z axes indicator. This indicator represents the orientation of
the build platform in the X, Y, and Z axes.

Saving Current View Settings

163

This option allows you to save a particular viewing angle or zoomed view of the
platform and object. You can apply this setting to other projects by assigning a
name to the saved view. Once you have a view that you wish to save:

1. Select “Save Current View...” from the " View" menu. The "Save
View As" dialog opens.

2. Type the desired name for the new view.

3. Click the “OK” button to save.

4. The new view can be retrieved by selecting “Select Saved Views...”
from the “View’” menu.

5. Select the name of the new view from the pull-down menu.

6. Click the "Set View" button to set the view. You can delete the
new view at any time by highlighting it the window and clicking
the “Delete View” button.
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Figure 7-20 Platform Orientation Indicator

x

MHew Yiew Mame

] I Cancel |

Figure 7-21 Save View As Dialog

Select Saved Yiew x|

Set"v"iewl Delete"-.-"iewl Cloze |

Figure 7-22 Select Saved Views
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Zooming the View of Your Workspace In and Out

The “Zoom” and “Zoom Previous” tools, selectable by clicking the workspace icons, pulling down the “View” menu and choosing
“Zoom” or “Zoom Previous”, or with the “z” hot-key. These options control the relative closeness of the Build Platform and any

objects placed on it.

AN

To Zoom IN:
1. Click the “Zoom” tool, or pull down the “View’ menu and choose “Zoorm”, or press <Z> on your keyboard.
2. Position the cursor to the top and left of an area you want to zoom, then click and hold the left mouse button
and drag the mouse down and to the right. You see a box formed in the workspace defining the area that is to

become your new workspace view.
3. When you release the mouse button, your workspace will “zoom in” until it consists exclusively of the area

you defined in step 2.

To Zoom OUT to a previous view:

1. Click the “Zoom Previous” icon, or pull down the “View” menu and choose “Zoom Previous”.

2. When you release your mouse button, the display of your workspace will “zoom out’ to the view that was
being used before you last “zoomed ir”.

3. Continue to “zoom out’ until you have returned to the display you desire.
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Using Other Tools to Change the View of Your Workspace

The following tools allow you to change the view of your workspace by specific increments. These tools allow you to rotate the
angle of the view up, down, left and right, as well as pan the view up, down, left or right by specific increments. You can also

The increments by which each of these tools work are user configurable. To access the settings dialog, click the “Options”

button to open the "Options*” dialog.

alulmn sololel 5l K

Figure 7-23 Other Tools to Change the View

PR EEE E SR

Figure 7-24 The Options Button
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Figure 7-25 Options Dialog (Viewing Tab)
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Block Mnemonics and Vectors

The abbreviations used to represent the vectors that are derived during the execution of 3D Manage software’s “Prepare” function
are called “Block Mnemonics”.

Shown here, is a typical Layer Display dialog listing all the block mnemonics used in 3D Manage software.

Layer Display x|
R anae [inch]

MinZé j _Steplp | [0.004
h*la:-:EE | J | Step Du:uwnl IIZI_E

] 5
| Flie. Flus B || ¥ LB ¥ LUB ¥ LDB ||‘Wﬁpimh
T FuH mod CUF TOF | [ SDIB ¥ SUE 7 /SB | |

v LEP

Cloze |

Figure 8-1 Layer Display Dialog

The Block Mnemonics for any slice layer in your part represent the vector types, including those for supports, borders, hatches,
and fills, that the SLA system’s laser scans on to the vat of liquid resin. With the exception of Large Layer Borders (LLBs) and
Layer Border Primes (LBP), the mnemonics for a layer consists of the combination of the vector class and the direction (up- or
down-facing) of the triangle’s Normal, whose vector is being drawn.

The lines traced by the SLA system'’s laser on the surface of the liquid resin are called “vectors”. In 3D Manage software, the
characteristics of every layer in the “sliced” (Prepared) version of your parts are described by vectors.

When it “slices” (Prepares) objects on the Build Platform, 3D Manage software performs a detailed analysis of part geometry, using
the parameters set in the relevant Build Style files. Based on this analysis, the vectors needed to fabricate every layer of the
“sliced” (Prepared) part are derived and saved as part of the build file.
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The magnitude of a vector is considered to be the size and strength (milliwatts output) of the laser beam as it is drawing (controlled
by the machine’s interpretation of the build file). Vector direction is considered to be determined by the geometry of the part in the
region and area of the layer that is being fabricated.

3D Manage software uses three classes of vectors to define layers in a sliced object. They are:

« Border
« Hatch
* Fill

Each of these vector classes are further defined (and assigned to aspects of a layer) according to the relationship of the layer being
drawn to the other layers in the prepared object. That is, based on how the layer is used in the fabrication of a particular cross-
section of the object being built, it may have any combination of:

Layer Border Prime LBP Layer Hatch LH
Up-facing Hatch UH
Layer Border LB Down-facing Hatch DH
Up-facing Border UB . ;
D “facing Bord DB Up-facing Fill UF
own-facing Border Down-facing Fill DF
Large Layer Border LLB
Large Up-facing Border LUB Support Border SB
Larae Down-facing Border LDB Support Down Interface Border SDIB
9 9 Support Up Interface Border SuiB

These vector classifications are called the “Block Mnemonics” of a layer.

NOTE!

BFFs are inherently machine-type-specific. BFFs created for one SLA system CANNOT BE BUILT
on another type of SLA system; they can ONLY be built on the original system.
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Borders

Vectors that are drawn to emulate the “skin” of the parts being built.

Layer Hatches

“Hatch Vectors”, or Layer Hatches, are the vectors that form an internal grid structure created to solidify the internal areas of the
part. The spacing between hatches are user defined.

Fills

Vectors that are “drawn” by the laser in your SLA system, are so closely spaced that they form a skin called “fills” or “skin fills”.
Skin fill vectors define horizontal (top and bottom) surfaces. They are a series of closely spaced parallel vectors that form a skin
when drawn by the laser beam. Skin fill vectors function to smooth out flat surfaces and to provide a solid foundation on initial
downfacing areas. Skins also are used to trap resin inside the part when building in the QuickCast build style.
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Previewing Hatch and Fill in BFF Files

3D Manage software incorporates functionality that allows users to view Hatch and Fill vectors at the workstation.

To use this new feature:

1.
2.
3.

169

“Slice” (Prepare) your part or parts.
Unload the STL files, close the build platform, and then load the BFF file into the viewer.

Click the “Layer” icon, or select “Properties>Layer’ from the “View’ pull-down menu. The Layer Display dialog
appears.

Use the “Min Z” and “Max Z” slide bars to view the layers for a particular range of the part.

Click on the check boxes to enable and disable the display of the various vector types (Not all vector types are
available on all machines).

Indicate a “Step Increment” and “Step Up” or “Step Down” through various layers (a value equal to the layer thickness
in which the parts were sliced is usually quite useful).

Layer Display il
Fiange [inch]

MinZé j stepUp | [0.26
Ma:-:Z: | J : Step annl |1.EI?E

Step
¥ LEF ||FLE Plue o8 || - i - |||7LLB|7LU|E|7LEIE ||n.un4 inch
C'tH T ud CfoH Tl CIoF | [ sDiE SUiE  SE
Cloze |
Figure 8-2  Layer Properties Dialog Box
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Anatomy of an “.STL” File

“STL” is an abbreviation for the term “STereoLithographic”. An STL file is one that has been formatted according to the public

domain “open standard” developed by 3D Systems for use with its SLA system stereolithography machines and solid object
printers.

Most third-party developers of software applications creating, editing, and rendering three-dimensional objects on PCs and
workstations offer STL as an output file format option.

STL Format

The STL file itself is defined as a triangular-faceted representation of a three-dimensional surface geometry. In converting or saving

your CAD, CAM, CAE, etc. files as STLs, their surfaces are said to be “tessellated”, or broken down logically into a series of unique
(within the object), irregular triangles.

Each triangular facet can then be described in the data of the STL file by a series of ASCII or binary numerical values representing
the three coordinate points in XYZ space that correspond to the triangle vertices (corners).
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Normals

A vector located at the center of the plane forming a facet (triangle), and pointing
“outward”, away from the object’s interior solid mass or the solid mass of the
feature of the object is called a “Normal”.

Normals are used in Stereolithography, and in particular, in the analysis of the
surface of an object that takes place during the Verify process in 3D Manage
software, to identify and distinguish between its “interior” and its “exterior”
surfaces.

If in an STL file, adjacent triangle Normals point in opposing directions, there
exists a likelihood that one or more triangles are “inverted”; a “violation” of the
“rules” of a valid STL file.

Occasionally, the geometry of your parts may cause problems for the software
routine that converts it from its “native” format to STL. These problems occur
when the data that represents the tessellated surface of the object being Figure 8-3 Normals
converted fails to conform to the “rules” for formatting an STL correctly.

The basic “rules” are:
» All exterior surfaces must be devoid of “gaps”.
» All Triangles must conform to the “Right-handed” specification.

* All Triangles must be oriented one to another in a Vertex-to-Vertex fashion.
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The Gap-less Exterior Rule

A valid, “slice-able” STL should have no gaps anywhere on its exterior surface. Occasionally, in converting its proprietary format to
STL, CAD and other solid --- and surface-rendering applications --- make “mistakes” with objects of particularly complex exterior
geometry, resulting in “gaps” (classified in the 3D Manage software software’s Verify tool as “wide” or “narrow”).

The Right-Hand Rule

In addition to comprising the surface of a tessellated object, the facets (or specifically, the orientation of the facets) determine what
volume of CAD space constitutes the interior, and exterior, of the object. This orientation is specified in two ways which, in order to
constitute a valid STL file, MUST be redundant. First, the direction of the “normal” of each facet (triangle) that makes up the object
must point “out”, away from its relative interior. Second, the vertices that make up each triangle must be considered in
counterclockwise fashion when viewing the object from its exterior. These specifications together are often referred to as “The

Right-hand Rule”.

vertex 1 (X1, Y1, Z1)

vertex 3 (X3, Y3, Z3)

vertex 2 (X2, Y2, Z2)

Triangle Normal points
outward, away from the interior of
the part or model, perpendicular

to the planar surface of the triangle itself.
Figure 8-4 Example of the Right-Hand Rule

The orientation of an object’s facets (triangles) in a valid STL file is determined by the direction of the triangle Normal. The standard
format for an STL lists the coordinates of the vertices (in three-dimensional CAD space) of each triangle IN ORDER in a
counterclockwise fashion around the Normal.
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The Vertex-to-Vertex Rule

In addition to the Right-hand Rule, each triangle represented in an STL file must share two of its vertices with each of its adjacent
neighbor triangles. That is, the vertex of any triangle may not butt the side of any other triangle.

& &
Y

Circled area shows Anomaly can be corrected by deleting a line
“violation” of Vertex-to-Vertex (which may effect geometry) or adding a line (preferred).
Rule.

Figure 8-5 Example of the Vertex-to-Vertex Rule

The Positive Octant Rule

The object represented by the STL data does not have to be located in the positive octant of three-dimensional space to perform
verification. Before generating supports or slicing any STLs, however, all parts must be oriented so that all vertex coordinates are
non-negative and non-zero.

NOTE!

The STL file does not contain any scale information; the coordinates used to
represent the triangles in the object are represented in arbitrary units.
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How Verify Fixes Problem STL Files

When initiated, the verification algorithm first makes a copy of the file or files you designate (you are prompted, after starting Verify,
to perform the process on either selected STL files or on all of the STL files in your workspace). It then performs an “analysis” of

the integrity of the copy (or copies). Whenever it detects an “anomaly”, it attempts to effect rudimentary “repairs”, writing a log to
the Information Dialog at the bottom of your workspace.

If, for example, you notice missing triangles in a surface of your part as it is displayed in the 3D Manage software workspace, it
could be due to a “flipped” facet (incorrect normal), or a gap of one or more triangles. Errors such as these can result from
imperfections in the conversion routines used by third-party solid --- and surface-rendering applications to save their proprietary
formatted files as STL files --- particularly when the part being converted has a highly complex geometry or a high number of small,
proximate surfaces.

Left uncorrected, these types of errors can prevent your parts from being Prepared (sliced) properly by 3D Manage software and
ultimately cause your SLA system build job to fail.
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“Anomalies” that are typically detected and for which 3D Manage software executes repairs include:

Degenerate-sided Triangles

What they are: Triangular facets in the tessellated solid (your part) whose three defining axes ALL lie in the horizontal plane of
the intended build. The “sides” of degenerated triangles would create, in effect, “extra” borders in a given layer. These are
usually the result of your design application’s attempt to tessellate a particularly complex geometry.

What Verify does: Removes the offending triangles, melding the area with the next larger geometry of the layer itself, as
defined by the borders formed by the non-degenerate triangles at that level in the intended build.

Narrow Gaps, Wide Gaps

What they are: A “violation” of the “Gap-less Exterior Rule”, these are empty spaces between defined triangular facets in the
tessellated solid (your part). These too, are usually the result of your design application’s attempt to tessellate a particularly
complex geometry.

What Verify does: Fills the empty space(s) with as many additional triangles as necessary, interpolating the orientation and
block mnemonic of adjacent, “legal” triangles, to determine the most likely orientation and class of the added triangles.

Inverted Triangles (Incorrect Normals)

What they are: A “violation” of the “Right-Hand Rule” for the formation of valid STL files. These are triangular facets in the
tessellated solid (your part) whose respective surfaces, when compared to the majority of adjacent triangles’ surfaces, appear
to be oriented “outside IN”. That is, when examining the continuity of a region’s exterior surface, these triangles (based on the
respective directions of their Normals) appear to be oriented such that their exterior surfaces are facing inward.

What Verify does: Attempts to orient all triangles with their Normals pointing outward, relative to the filled, interior of the part
being verified.

Unmatched Triangle Sides

What they are: A violation of the “Vertex-to-Vertex Rule” for the formation of valid STL files. These are triangles whose
vertices touch the sides of adjacent triangles.

What Verify does: Attempts to remove one of the sides, or add a side (dividing a large area into two) of an adjacent triangle,
creating a vertex to “match up” with the offending vertex.
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Problem STLs - What if Verify is Unable to Repair Them?

176

Often, problems with STL files can be rectified by re-orienting them in the original design or rendering application (CAD), and re-
saving as an STL.

If you still have trouble Verifying your STL file or files, again, return to the originating application and examine the surfaces of the
object to make sure that there are no topological errors in your design (e.g., make sure that exterior surfaces are contiguous
throughout, and do not conflict with interior surfaces).

Some applications have built-in facilities for checking the orientation and continuity of triangles in the tessellated form of the object.
These facilities are usually equipped with editing tools to correct problems.
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3D Manage Software Files

Files that Can Be Opened and Viewed with 3D Manage Software

3D Manage software can open:

* Platform Files [filename].pla
 STL Files [filename].stl
» SLlI Files (or “Slice Files”) [filename].sli
« SLC Files [filename].slc
» BFF Files (or “Build Files”) [filename].bff

Files that Are Created by 3D Manage Software

177

The result of the processing 3D Manage software conducts on your three-dimensional image files depends upon the type of SLA
system upon which you are going to “build” your parts. For current machines, a single BFF file is generated.

In addition to this file, several ancillary files are generated and saved in various locations on your workstation hard disk. These
include:

[filename].vmf

This is an ASCII text file containing all the messages returned by your 3D Manage software during the verification of your STL. Its
contents can be viewed with any text editor such as Windows’ WordPad or Notepad.
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[filename].odf

This is a binary file containing the data on the “regions” of your part. It comprises an algorithmic description of the Block
Mnemonics, of all the facets (triangles) in the STL for which you have generated supports. The supports that are generated are
associated with these “regions”.

[filename].crg
This is the parameter file created for each STL, SLC, and support STL upon which the Prepare (slice) process is performed.
[filename].ctl

This is the compressed version of an STL file used by most of the file processing tools in 3D Manage software. Itis created
whenever you “load” an STL into your workspace. Its format is proprietary.

[filename]_s.stl
This is an STL file created by 3D Manage software’s support generator.
[filename]_v.[suffix]

This is the STL file created by 3D Manage software as a product of its Verification process. Typically, once Verify is complete, the
original STL is replaced by this file in your workspace (assuming you have selected the default option to do so). Here, “[suffix]”
stands for the types of files that may be verified or generated as a result of verification: stl, odf, _s, and crg.

[filename].smp

This is a simple bitmap file created by and for 3D Manage software’s previewing of STL files in the Explorer-like dialog for loading
objects into your workspace.

NOTE!

You should always use the “_v” version of your STLs when generating supports and Preparing (slicing). If you use
the default settings for Verify STLs in 3D Manage software, the “_Vv” files will automatically be loaded into your
workspace and used as appropriate.

In the list above, “[filename]” stands for the name of your STL file. 3D Manage software automatically “reads” the name of the file for
which it creates the ancillary files listed.

178 [# @8 [0 www.3dsystems.com 23782-M10-02 Rev A 30-Nov-09




&) Reference Topics .30 Manage™
= User's Manual
More About the “Platform File”

The Platform File is 3D Manage software’s data mechanism for managing its work session information. Any time parts are loaded in
a workspace that also has a machine definition (platform) loaded, all the elements needed to create and save a Platform File to your

PC’s hard disk are present.

The settings contained in the Platform File comprise more than the Build Platform. In fact, they govern the manner in which
3D Manage software treats all objects loaded into the workspace, as well as determining the range of customization available to you
for things such as Build Extents, Resin Type, Z compensation, etc...

If saved to disk at the end of your work session, the Platform File enables you re-call to the workspace the entire Build Platform, the
parts that were loaded on it when it was saved, their orientations, any customization, Styles, etc.

By naming and saving your Platform Files in such a way that they can be readily accessed for repeat BFF generation, you can save
yourself a great deal of time not having to recreate all the settings. You can also use Platform Files as BFF creation “templates” or
“boilerplate”; they can serve as the basis for alternate iterations of frequently devised build jobs.

How can | tell if | have a Platform File open?

The 3D Manage software Status Bar is the principle indicator of the existence of an active Platform File. It gives a “real-time”
readout of the state of the primary Platform File components.

For Help, use "Help Topics..." in Help menu |Se|ect Triangles ||:|ui|:k1:ast |iF'r|:|9IZIIZIEI (750 |in |Part_.ﬁ.ccura~EuEI_QCS' |F'art_.ﬁ.ccura~6EI_QC5T_[ |.'5.n:|:uEi|uSI:n_Gr i

Figure 8-6 Status Bar
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If your workspace display is not showing the Status Bar:

1. Pull down the “View” menu.

2. Click on the “Status Bar” selection (make sure that it is “check marked”).

A Platform File, distinguishable in Windows’ Explorer by its “.pla” filename suffix, contains:

» The parts that are present anywhere in your workspace.

» Supports and SRG files for any parts, including any modifications you may have made to either
when the Platform File was saved.

» Part Build and Recoating, and Support Build and Recoating Style Files, including any
modifications you made to any of those files when the Platform File was saved.

« All the settings for the SLA system Machine Type and any modifications.

AIMPORTANT:

A Platform file consists of every physical aspect of your workspace at the time you create it, INCLUDING ALL
RELEVANT OPERATING SYSTEM PATHS.

Typically, one of the last tasks you perform as part of a work session in 3D Manage software will be to save your work. This usually
involves creating or otherwise saving the Build Platform, in the form of a Platform File, on your workstation hard disk.

Whenever you create a Platform file (3D Manage software adds a “.pla” suffix to the name you designate), everything about the
Build Platform that is showing in the workspace is saved as part of that file. All parts (STLs, SLCs, etc., any and all Build Styles,
parameters effecting the SLA system used to fabricate objects, colors --- everything).

Furthermore --- and here’s a key point --- all of the information that 3D Manage software would need to retrieve the entire Build
Platform later on is also stored as part of the .pla file. If you move any of the files --- .sty files, .frg files, .stl files, etc. --- that

comprise the .pla file at any time after having initially saved it, trying to open that Platform file again will cause a program error. This
also applies if you change any of the file names.
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Keyboard “Shortcut Mnemonics”

Sometimes referred to as “keyboard shortcuts”, mnemonics substitute specific sequences of PC keyboard keystrokes for clicks of
your mouse in executing commands and functions in 3D Manage software.

Most of the pull-down menus in 3D Manage software are equipped with mnemonic keyboard shortcuts. Typically, they consist of
the first letter of the command itself. When combined with the Windows’ facility for activating pull-down menus, <Alt> + <Pull-down
mnemonic>, you will find it possible to save significant time tracking your mouse across larger the larger displays common on CAD
workstations.

For example, you can execute the “Open” function in 3D Manage software by clicking on the pull-down “File” menu and selecting
“Open” from the list of items there. Alternatively, using mnemonics, you can execute the keystroke combination:

<AIt> + “f”’ to pull down the “File” menu, then simply <o0> to bring up the “Open” dialog.

Most mnemonics are easily identified in the 3D Manage software interface. Any underlined letter on any menu or in any dialog is a
viable mnemonic.

Other shortcuts that do not reside on any menus enable you to quickly switch from tool to tool when orienting your parts or the
workspace.

They are:
“a” Selects all the parts showing in the program workspace.

“d” De-selects any parts that are showing in the workspace as selected.
“i” Activates the Information dialog along the bottom of the workspace. Press <i> again to turn the dialog off.

“s” Toggles between the program tools for Selecting Parts and using the Trackball to change the view of the current
Build Platform in the workspace.

“v” Restores the view so that all the parts anywhere in the workspace are shown.

“2z” Activates the Zoom tool.
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Each model family of 3D Systems SLA system has a
different sized physical platen and vat.

The dimensions are as follows:
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Name Maximum Build Volume Fill Capacity
RDM 650M 650 x 350 x 300 mm 148 liters

(25.6 x 13.7x 11.8in) (39.1U.S. gd)
RDM 750SH 650 x 750 x 50 mm 95 liters

(25.6 x 29.5x 1.97in) (25.1U.S. gd)
RDM 750H 650 x 750 x 275 mm 272 liters

(25.6 x 29.5x 10.8in) (71.86 U.S. gd)
RDM 750F 650 x 750 x 550 mm 414 liters

(25.6 x 29.5x 21.65in) (109.3 U.S. gal)
RDM iPro 1500 x 750 x 550 mm 935 liters
9000XL (59x29.5x 21.7in) (247 U.S. gd)

Table 8-1 Build Volume

NOTE!

If you orient parts so that they touch the (imaginary) walls of the Build Envelope, the supports (and/or braces)
generated by 3D Manage software are VERY likely to hang off the edge of the physical Build Platform platen. You will
not be able to prepare the build with any STL file in negative space or outside the build envelope.

Whenever you attempt to translate or otherwise orient a part or its supports outside the build envelope, it turns red (when not

selected) in your workspace.

It is possible, depending upon the geometry of a particular part, to effect an orientation with object areas touching the edges of the
build envelope. Some self-supporting aspects of certain geometries, for example, will not necessarily cause 3D Manage software to

generate supports, and even if they are generated, these supports can subsequently be “edited out”.

NOTE!

finish, decreased vat life, and crashed builds.

If you attempt to build an object on your SLA system such that some portion of its supports or braces or the object
itself overhang the known edge of the Build Platform, there is a high likelihood that small bits of cured resin will
detach from the build-in-progress and drift into vat. The ultimate result can be spurious corruption of object surface
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Build Styles

NOTE!

Build Styles are “dynamic”. 3D Systems and its development partners are constantly working to
design and produce new and improved SLA system resins, Build Styles and techniques. This
results in frequent updates to Resin availability and parameters, Build Styles and parameters, and
totally new and improved hardware. Refer to the 3Dsystems website for updates to this manual, as

well as Style files.
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Using QuickCast

What is QuickCast, and How Do | Use It?

A proprietary build style developed by 3D Systems, QuickCast produces quasi-hollow stereolithographic patterns.

The exterior surfaces of an SL pattern fabricated in the QuickCast build style are, as in the case of the other Build Styles, highly
accurate, physical manifestations of your three-dimensional CAD designs.

Unlike Tooling, EXACT-X, or FAST build styles, however, the interior of QuickCast patterns consists of a latticework of honeycomb
structures. Together with the vents and drains added to the exterior surface of QuickCast patterns, this latticework allows liquid

resin to be removed from the object without compromising its shape in any way. The resulting “nearly hollow” SL object can be
used to create a “negative” mold in a separate downstream application.

By using stereolithographic QuickCast fabrication methods, you can produce accurate, complex masters for downstream molding
operations in a fraction of the time needed to produce these items with traditional methods of machining or tooling.

QuickCast-Specific Parameters

When you select a part with a QuickCast build style assigned to it, you access the QuickCast-specific parameters from the
“QuickCast Parameters” dialog. Opening this dialog is as follows:

1. Click the “Modify Build Styles” icon on the “7oo/s Toolbar’ to open the “Modify Build Styles” dialog.
2. Click the “Edit” button to open the “Build Style Parameters’ dialog.
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3. Click the “QuickCast Parameters” button.

The QuickCast-specific parameters are:

Layer Offset Depth: allows you to change the height to which the square
column is built before it is shifted along the X and Y axis. The new position places
the vertex of the subsequent column in the central point of the previous column.
The position will shift back again to the original position when the shifted column on
the specified pattern reaches the specified height. Position shift occurs throughout
pattern building from bottom to top.

Transition Depth: allows you to change the depth to which two parallel sides of
the hexagon are built before transitioning to build the next two parallel sides in a
different direction.

Bonding Depth: allows you to change the depth to which two sides of the
hexagon continue to be built following the transition to the next two sides. This
helps the vectors in the new direction adhere to the previous vectors.

Minimum Thick Skin Width: provides a method of eliminating unnecessary
Thick Skins. Any feature that has a width less than the value shown, will not be
given Thick Skins. Thick Skins are the result of filling upfacing and downfacing
regions for three layers.

Vents and Drains: when checked, adds vents and drains to the pattern. Vents
and drains are used to remove trapped liquid resin from the completed pattern.
Vents are created on upfacing surfaces, and drains are created on downfacing
surfaces.
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Build Style Parameters

X

Style: IPart_f-‘«cu:Lereme_EHET Srall Spot Parameters |
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Figure 8-7
Build Style Parameters Dialog
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RuickCast
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Figure 8-8
QuickCast Parameters Dialog
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What are “Vents and Drains”, and
How are they implemented in QuickCast?

The liquid resin trapped inside a cured SL pattern as a result of fabricating it with the QuickCast Build Style --- the material that,
due to the viscosity and surface tension forces present in SL resins, lingers in the honeycomb structures that form the interior of
your pattern --- must be drained from the interior of the pattern before it can be used in any downstream fabrication operation
involving heat.

Drains: are created and attached to down-facing surfaces near the bottom of a QuickCast pattern with the Vents and Drains tool
in 3D Manage software. Drains allow liquid resin to exit the pattern due to gravity when the pattern is raised from the vat. The
same drains also serve as resin exit ports when the pattern is then centrifuged during the requisite complete evacuation of liquid
step, prior to its use in any mold-making operation.

Vents: complement the creation and attachment of Drains, and are created on up-facing surfaces of the pattern near or on its
top, to allow air to move in to the interior of the pattern to further facilitate proper resin drainage.
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To add Vents and Drains to your patterns: R Bt e

Werify STL...

Click the “Part Selection” tool to pick the object on your @ = i

Assaciate STL,.,

El6lalQ|| 6
[ e =

Build Platform to which you will be adding Vents and ' s seomn..
Drains.

Automatic Simple STL Placement. ..
Top Z Align
Battom Z Align

O

NOTE!
You may find it easier to create the Vents and Drains e

for the pattern BEFORE generating Supports. The Reference Plare. .
process of adding Vents and Drains involves the BPF Creator...

. Create BPF Batch File...

selection of specific facets (triangles) on upfacing
and downfacing surfaces. If Supports are present, it
is sometimes difficult to view and select the optimum
location for Drains in particular.

[ Options. ..

(Optional) Click on either the “Display Parts as Transparent Triangles” icon, or the
“Display Parts as Shaded Triangles” icon to make it easier to locate and select
the facets to which you will be affixing Vents and Drains.

Click the “Add Vents and Drains” icon on the “ 7ools Toolbar’
OR...

Pull down the “Tools” menu and choose “QuickCast”, then “Vents and Drains” to
open the dialog.

Assuming the display options are selected accordingly, the display of the selected pattern in your

<.3D Manage™
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¥ents and Drains

Radiuz — Lazt Selected —

Triangle
Wenk: ID-':I25 inizh .
. . Radiuz
Draln:IEI.1 inizh
IEI inch

Tranzlation
¥ Felative Center

= Abzaolute ><;|D.533331 inch
e ID ifizh ' |D53333 inch
it I':' inch || Z: I1 A inch

Dizplay
v “ent Triangle v Shaded

¥ Dirain Triangle ¥ Shaded
v Wents v Shaded

v Drainz v Shaded

X

Save | Open | Delete |

Modiy |  Close |

Figure 8-9
Vents and Drains Dialog

workspace also changes to highlight the triangles of its surface that are candidates for Vents and Drains. Display
v “fent Triangle v Shaded
NOTE! ¥ Drain Triangle ¥ Shaded
Vents and Drains are to be created only after the part has been oriented and placed in F ‘ents ¥ Shaded
it’s final position. Rotating the part will change the orientation of the upfacing and W Drains W Shaded
downfacing surfaces and invalidate the Vents and Drains created on those surfaces. Figure 8-10

If the part is moved in the X or Y location the vents and drains become invalid so

please make sure part is in its final orientation prior to generating vents and drains.
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NOTE!

A'MPORTANT: Use a combination of the Zoom and appropriate Change
Only those triangles that are highlighted View tools to get a better look at the candidate triangles
after activating the “Add Vents and on the bottom of your pattern. Also, use the “Make
Drains” tool can be used as the basis for Downfacing” and “Make Upfacing” triangle tool to orient
Vents and Drains. specific triangle as valid vent/drain surfaces.

7. Click the “Create” button. The display of your pattern in the

. . , L IZE workspace shows the addition of the Vents and Drains as
Click the “Select Triangles™ icon. : contrasting colored spots on each of the triangles you selected in
5.  Click on a number of triangles Steps 4 and 5.
(the number of which is size and 8.  Click the “Save” button to create a file called
geometry dependent) on the top-most “Ifilename].V_D’ in the same directory on your
surfaces of the object. workstation where the STL file originated (“[filename]”
As you select them, the Vent triang]es Change is the name of the STL file to which you are Currently
color. attaching Vents and Drains). This file consists of the Vent
and Drain parameters on the QuickCast STL, and can be re-
NOTE! called to the workspace later on for modification purposes, if
o Hold down the <Ctrl> key on your necessary.

workstation keyboard and click on a At this point you have created the default Vents and Drains for
selected triangle to de-select it. your pattern.

9. Click the “Close” button to return to the main program

6. Click on a number of triangles workspace.

(the number of which is size and
geometry dependent) on the bottom-
most surfaces of the pattern.

As you select them, the Drain triangles NOTE!

change color. Do not use the “Automatic Part Placement”
feature after creating vents and drains.

Repeat the procedure for each QuickCast pattern on your Build
Platform, as appropriate.
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Modifying the Default Vents and Drains

As with many of the parameters for preparatory tools in 3D Manage software, you can either

modify the settings for creating Vents and Drains on a QuickCast pattern, or you can edit the

settings of Vents and Drains that have already been created. We suggest editing the
parameters first in the case of QuickCast.

Here’'s how:

1.

189

Use the “Part Selection” tool to pick the object on your Build Platform to which
you will be adding Vents and Drains.

(Optional) Click on either the “Display Patterns as Transparent Triangles” or the
“Display Patterns as Shaded Triangles” to make it easier to locate and select the

facets to which you will be affixing Vents and Drains.
Click the “Add Vents and Drains” icon on the “ 7ools Toolbar’

OR...

Pull down the “Tools” menu and choose “QuickCast”, then “Vents and Drains” to
open the dialog.

Assuming the display options are selected accordingly, the display of the selected
pattern in your workspace also changes to highlight the facets (triangles) of its
surface that are candidates for Vents and Drains.

Use the “Part Selection” tool to select the Vent or Drain to be modified.
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¥ents and Drains X|

Radiuz — Lazt Selected —

Triangle
Wenk: ID-':I25 inizh .
. . Radiuz
Draln:IEI.1 inizh
IEI inch

Tranzlation
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Dizplay
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¥ Dirain Triangle ¥ Shaded
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Figure 8-11
Vents and Drains Dialog

Dizplay
v “fent Triangle v Shaded

¥ Drain Triangle ¥ Shaded
¥ ents ¥ Shaded

v Drains ¥ Shaded

Figure 8-12
Vents and Drains Check Boxes
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5. The defaults for the size of the Vents and Drains that 3D Manage software will create is Build B adius
Style-dependent. The values shown in the respective radii fields as shown, represent the size o
specifications that our Process Engineers have determined to be optimum for these features in Vent: I inch
the majority of cases. Drain:lD.'l inch
Enter new values, if desired to change the respective radii. Figure 8-13

QuickCast Radius Dialog

NOTE!
o Any changes entered here only take effect when the “Modify” button is pressed (the
“Modify” button is only available when prospective triangles are selected).

6. Click the “Save” button to create a file called “ffilename].VV_D’ in the same
directory on your workstation where the STL file originated (“[filename]” is
the name of the STL file to which you are currently attaching Vents and
Drains). This file consists of the Vent and Drain parameters including the number
created, their size(s), and their respective location(s) for the QuickCast STL).

NOTE!

You can “re-call” this “[filename].V_D” file later on, if desired, by clicking the “Open”
button in this dialog when you have this same pattern selected. This is particularly
useful when making changes to any aspect of Vents and Drains for your pattern if, after
3D Manage software preparation is complete, you find that modifications are necessary.
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How the QuickCast Pattern is Used in a Foundry

pwN e

Once you have successfully fabricated your QuickCast pattern on your SLA system, it is typically sent to a casting facility to serve
as a master pattern.

Presuming a foundry has been matched to your needs, these are the steps your facility will most likely be performing to ensure the
production of superior cast patterns from QuickCast masters:

The QuickCast pattern is examined for any apparent holes in surfaces.
Any holes found are filled with wax or some similar material.
Any sharp edges are removed from the pattern or mode.

The pattern is tested for leaks. There are many techniques for this, but typically a negative pressure is set to the
interior of the QuickCast pattern via a temporarily opened vent or drain.

AIMPORTANT:

Normal compressed air contains moisture and should NOT be used to test for leaks unless it has been processed to
remove the moisture. NEVER immerse a QuickCast pattern in water or other liquid. Most fluids will destroy the
pattern if allowed to penetrate the interior.
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Gating locations are wiped with RG-1PA and Venting holes below the gate attachment points are cut.
Wax gating material is attached using special adhesive foundry wax.

The prepared QuickCast pattern is then submerged or otherwise subjected to the investment, often dipping the
pattern in some type of refractory slurry. Typically, between 7 and 10 coats of slurry are used for small
patterns. More dips (up to 16) can be required for some geometries.

Depending upon the slurry material used, each coat is usually allowed approximately 24 hours to dry.

The wax gating applied in Step 6 is then removed, using either an autoclave or a carefully controlled flash-fire
furnace.

The QuickCast pattern, now completely encased in hardened mold material, is eliminated from the process by
flash-fire with high oxygen concentration.

The mold is then typically cooled and residual ash is removed.

The metal material is then poured into the mold (possibly requiring re-heating, depending upon the cast
material).

The shell is then removed and any remaining gates are cut off.
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Other QuickCast Considerations

The Importance of Surface Finish

Patterns reproduce all of their imperfections in the metal casting. You should provide a high degree of surface finishing to your
pattern. Most foundries can provide you with a benchmark wax pattern sample for comparison.

The Significance of Holes

NOTE!

All holes in the QuickCast pattern must be filled with wax or otherwise
sealed prior to initiation of the investment casting process.

This can be done by you or by the foundry. In either case, the pattern must be air-tight to prevent the face coat material from
penetrating into the pattern.

The two types of holes you are likely to find are the intentional ones, such as the vents and drains, and unintentional pinholes
resulting from layer separation, bubbles in the resin, or as a result of the Supports removal process.

Before shipping your patterns to the casting facility, either mark all holes with a permanent marker, or fill them with an epoxy/acrylate
resin cured with an EFOS UV light pen or in a PCA.

Testing for Surface Leaks
Some holes in the surface of patterns can be hard to locate. Even very small holes can cause the casting process to fail at various
points, and so you should take whatever means at your disposal to guarantee that your QuickCast patterns are leak-free.

One method of detecting surface holes is to use a “leak-down tester”, an apparatus commonly available at automotive patterns
stores. Basically, the system consists of a hand-held vacuum pump that indicates pressure changes over time.

NOTE!
Some SL resins are more brittle than others. Exercise caution in removing the air
from your parts, so that in doing so, does not cause any collapse.

193 [ @8 [0 www.3dsystems.com 23782-M10-02 Rev A 30-Nov-09




Reference Topics $.3D Manage™

' FinePoint User's Manual

FinePoint Supports

FinePoint supports are a support structure consisting of vertical strands and crosspieces. Because of the very small region of
contact between parts and supports, FinePoint supports are much easier to remove from the part than traditional curtain supports,
and leave a superior downfacing surface finish. They also use less resin and do not have a tendency to form trapped volumes of

resin, which can cause build complications.

The figure shows FinePoint supports.

Strand

Projection

NPONINK

Pl B PYPTErT=rrT™=rrerTre=rre=reE o o

Figure 8-14 FinePoint Supports

Creating FinePoint Supports
You can generate either FinePoint or curtain supports using 3D Manage software.

To generate FinePoint supports, select an FRG file in the “Create Supports” dialog.

See the following steps to create supports.
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FinePoint

& ™

1. Click on the “Create Supports” icon to open the “Create Supports” dialog box.

Create Supports |

Options kinimum Support Angle -
" AllPartz ¥ Selected Parts v Load Supports in Yiewer ’7 |3E| deqgrees
Support Shyle
D SpsternshaD ManagehStyles\AccurabiPra9000%Pra Q000" e nal W W E 0 151 En:uwse...l

Create I Cancel

Figure 8-15 Create Supports Dialog

To generate FinePoint supports, make sure that an FRG files is selected in the Support Style text box.

Click the “Browse...” button and navigate to the appropriate directory if you need to change the support
generation file.

4. Click “Create” to generate supports.

NOTE!

FinePoint supports are sensitive to bubbles in the resin, therefore it is important to eliminate bubbles
from the resin surface before building parts. On SLA machines with Zephyr recoating systems, lower
the resin approximately 0.03” (0.75 mm) from the resin level position and sweep the blade back and
forth across the vat. The optimal distance will vary slightly from machine to machine.
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Anatomy of FinePoint Supports

Strand
FinePoint supports are primarily comprised of two main components:

« Strands Projection
* Projections

Strands are the vertical members of FinePoint supports that originate at

downfacing surfaces and extend downward to the closest upfacing surface or z

the platform. They are the only support features that actually touch the part. L

Their sole purpose is to provide support for the part during the build process. *

Strands penetrate slightly into the part in order to assure good adhesion at Figure 8-16 Stands and Projections

the interface.

Additionally, the cure parameters for the Strands can be adjusted at the
interface layers for easy support removal.

Projections are the angular members of the FinePoint supports structure
that originate at one Strand, and project to the adjacent Strand. Their
purpose is to give the support framework rigidity.

Other structures available in FinePoint supports parallel the functionality
of similar curtain supports structures.

Triangular Braces replace Delta and Solid Braces in curtain
supports. They buttress the framework of Strands and Projections to
prevent it from swaying or collapsing during the recoating process.
Each Triangular Brace is comprised of three Strands and several
Projections. The three Strands, with Projections strung between them,
create a triangular shape in the X-Y plane, from which the name is
derived. Two of the Strands are integrated into the main support Figure 8-17 Triangular Braces
framework to form one cohesive support structure.
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FinePoint Gussets serve the same function as Gussets in traditional
curtain supports. They can be used in overhanging areas that are
significantly above the build platform or other upfacing regions in order to
save time and resin. They default to OFF in the FRG files.

X

T_,Y \ Gusset

Figure 8-18 Gussets

Part Rg rface

A useful feature of FinePoint supports is that top and bottom interface regions are Intersect
defined between the part and the supports. The top interface region is the total of the
Top Interface Intersect and the Top Interface Exposed Height. The top interface

region occurs at the top of a support framework and intersects with downfacing
surfaces or parts.

Top
Inten‘ace
Exposed

Height

N
Lt

Figure 8-19
Interface Regions
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Similarly, the bottom interface region is the sum of the Bottom Interface Intersect and the Bottom Interface Exposed Height. It
occurs on the bottom of a support framework when the supports intersect with upfacing surfaces of parts. The rest of the Strand
comprises the non-interfacing region.

The 3D Manage software allows you to specify separate overcure values for the top and bottom interface regions and for the non-
interfacing region on FinePoint supports.

This feature allows you to create strong, sturdy supports while minimizing the effort required to remove the part from the supports.

The Support Border (SB) parameter controls the overcure values in the non-interfacing region. The Support Interface Up Border
(SIUB) and Support Interface Down Border (SIDB) control the interface with part upfacing and downfacing regions respectively.

For most resins, the Support Border value for FinePoint supports should be about 0.025 - 0.10 mm (0.001 - 0.004") higher than the
value which is used for curtain supports for the same resin and build style.

To facilitate part preparation, the 3D Manage software provides special build style (STY) files developed especially for FinePoint
supports. They are denoted by the Supt prefix.

For example:

Supt_Accura~25_EXCT_0040in_GNRL.sty is the build style file for FinePoint supports for Accura 25 resin using the EXACT-X
0.40 in build style.

Recoating style files for supports have an Supt prefix as well.

For example:

Supt_Accura~25_EXCT_0040in_GNRL.rcs is the recoat style file for both types of supports for Accura 25 resin using the
EXACT-X 0.40 in build style.
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Editing FinePoint Supports

With the introduction of FinePoint supports, some new support parameters were incorporated into the FRG file in order to control the
generation and editing of those supports. These parameters have been grouped together on the FinePoint Supports tab of the
Edit Support Parameters dialog.

To access the Edit Support Parameters dialog :

1.
2.

Click the “Edit Supports” icon.

Click the “Yes” button to acknowledge
the warning that any changes to
support STY or RCS files will be lost
when you edit supports.

From the “Edit Supports’ dialog, use
the “Regions List’ to select the region
or regions you wish to edit.

Click the “Parameters” button to open
the “Edit Support Parameters” dialog.

FinePoint

$.3D Munage™
User's Manual

3D Manage X
h 1“ A 5 g = |
‘ ;|__ 2] ‘Warning: The default Build Styles will be assigned ko the supports after performing this operation,
3 Do you wish to continue?

Figure 8-20 Warning

E | Edit Supports
Total Regions: [8

I

Shand Thickness: 0.025

Surface
Surface .
Surface .

Strand Spacing 012

Top Interface Intersect 0.024

Top Interface Exposed Height: |0.024

Bottom Inteiface Intersect 0.024

Brottom Interface Exposed 0.024
Prajection Dffset Height 0.2
Prajection Thickness: 0.016
Triangular Offset Width: 02

Apply
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Select by Z]|0.1 Combine

Redgions Display
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o

NOTE!

Parameters available on the Basic,
Gusset, and Other tabs are also used to
control different aspects of the FinePoint
supports.

199

[+ @= [

www.3dsystems.com

Harameters

.
sassssEEEssEEEEEEEEEEEEEEE

|Select Parts

Edit Supports

|quickcast [iPros000 (750 fin [Part_Accura~60_QCS [Part_Accura~60_QCST I [AccuBlustn_Gt

Figure 8-21
23782-M10-02 Rev A 30-Nov-09




e

The parameters available in the “FinePoint Supports” tab of the Edit Support
Parameters dialog are defined below. This tab is only available when FinePoint
supports have been generated by using an FRG file.

Reference Topics
FinePoint

Strand Thickness - the actual thickness of the Strand in the XY plane.

Strand Spacing - the distance between adjacent Strands of the support
structure.

Top Interface Intersect - the height of the top interface region that
penetrates the part.

Top Interface Exposed Height - the height of the top interface region
that does not penetrate the part.

Bottom Interface Intersect - the height of the bottom interface region
that penetrates the part.

Bottom Interface Exposed - the height of the bottom interface region
that does not penetrate the part.

Projection Offset Height - the difference in height or Z-level between the
starting and ending points of parallel Projections.

Projection Thickness - the Z thickness of the Projections.

Triangular Offset Width - the distance of the outermost vertical Strand of
the Triangular Brace from the actual support structure.

7 @D
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Edit Support Parameters

FinePaint Supports | Bazic I Eussetl Other I

Strand Thickness:
Shrand Spacing: 01z
Top Interface Intersect 0.024

Top Interface Expozed Height; |0.024

Y

Battam Interface Interzect 0.024
Battom Interface Expozed 0.024
Projection Offzet Height: Nz

Projection Thickness: 0016

11

Triangular Offzet Width: 0.z

Apply

Figure 8-22 FinePoint Supports Tab
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NOTE!

If the Triangular Offset Width is increased, the support generator
may create several Strands on the Triangular Brace between the
support structure and the outermost Strand.

Strand

Spacing Strand
Thickness

NOTE!

On downfacing regions that have sharp or
right angled corners, automatically generated
supports may not reach all the way to the
corners. For some resins, this can cause a
lip to form at the bottom edge of the part.
This phenomenon can be avoided by using
the Custom Draw Supports tools to modify
the supports such that they extend all the
way into the corners of the regions.

Bottom of Part == Support

~__~ Default support Custom Draw

A Y 1
<g, X) doesn't reach so support
v 3#° corner. reaches corner.
~

Figure 8-23  Supports in Corners
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Figure 8-24 Parameters on the FinePoint Supports Tab
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Background Preparation (BPF) Files

202

The Background Preparation File (.BPF) was designed
to facilitate the generation of build files without actually
opening models into the 3D Manage software interface.

This feature is particularly useful if you have very large
models, which might require long refresh times when you
manipulate them in the interface, or if you have several
sets of build files, which you would like to slice in an
unattended fashion.

Creating BPF Files

To use the BPF Creator:

Select “BPF Creator” from the Tools menu.

In the “Which configured machine to” pull-down menu,
select the machine configuration you would like to
use. The pull-down menu lists all of the platforms
that have been previously configured.

In the “Build Name” dialog box, enter the name you
would like to use for the PLA file and the build files.

7 @D

&Backgruund Preparation File {BPF) Creator
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Figure 8-25 Background Preparation File (BPF) Creator Dialog Box
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4. If you would like the 3D Manage software to arrange the STL files on the platform for you, make sure there is a

check mark in the Perform Automatic Part Placementbox. If you have already arranged the STLs into the
desired orientations, uncheck the Perform Automatic Part Placement box.

NOTE!

Do not use the Perform Automatic Part Placement feature if you intend to use supports you’ve previously created,
as the Automatic Part Placement algorithm may separate your parts from their corresponding supports when it
arranges the STL files.

5. If you would like the 3D Manage program to create a build file for you, make certain that the “Create Build File”
box is checked. Otherwise, deselect the box.

6. Click the “Add” button to open the “Add Parts” dialog box, which will allow you to browse and locate your STL
files.

7. Select the desired STL files and click “Open” to load them.

If you inadvertently load an incorrect STL file into the Background Preparation File (BPF) Creator dialog box, simply select
the STL in the Parts list and click on the “Delete” button.

8. You can decide whether to Verify and Create Supports for each, individual STL file. Simply select the STL file(s)
and toggle the Verify and Create Supports boxes on or off. If you choose to let the BPF Creator generate
supports, you can also set the Support Creation Angle.

NOTE!
The Create Supports option defaults to ON, so if you’ve previously generated and edited supports, make sure that
you select each STL file and uncheck that feature.

9. When you are finished selecting your STL files and options, click the “Save .BPF” button to open the “Save As”
dialog box, where you can provide a name for your new BPF file.

10. Click “Close” to exit.
11. Use the “Create BPF Batch File” tool to process your BPF files.

You can open and edit an old BPF file by clicking the “Open .BPF” button.
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Creating BPF Batch Files

The “Create BPF Batch File” tool incorporates BPF files into batch files, which can then be used to generate slice and build files.

After creating one or more BPF files using the BPF Creator: x|
1. Select “Create BPF Batch File” from the *700/s” menu. — Select BFF Files that need to be processed in a batch
This action will open the Multiple BPF Processing File Creator dialog box. C:'Program Filesh3D SystemshaD Mar | [z
2. Click the “Add” button to open the “Add Parts” dialog box, which will Delete |
allow you to browse and locate your BPF files. DE|EtEm||

3. Select the desired BPF file(s) and click “Open” to load them.
Click “Delete” to remove any BPFs you may have mistakenly included.
Or...
“Delete All” to start over from the beginning.

5. Click “Save” to open the “Save As” dialog box where you can name
and save your new batch file. =
o

6. “Close” when you are finished creating batch files.

The output of the Multiple BPF Processing File Creator dialog box is a batch Save | Close |
(.BAT) file. To run the batch file:

. . . . Figure 8-26
7. Locate the batch file in Windows Explorer and double click on it. Multiple BPF Processing File Creator Dialog
The 3D Manage software will open and perform the actions you have specified for

each of the BPF files that are included in the batch file.

NOTE!

If you need to process several BPF files and have limited space on your hard drive, you can select an option on the
Other tab of the Options dialog, which is available through the Tools menu. The option deletes SLI files that are no
longer needed by the BPF processor after it has already generated the build files.
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Mixing Build Styles

Different build styles can be used for separate STL files on a platform, or for different ranges of the same STL file. This can mean
that the layer thickness varies across ranges or STL files, that QuickCast styles are mixed with solid styles, or even that

Cyclic styles (where Hatch Type is described as Tooling so that hatches are drawn only on some layers in a cycle) are mixed with
non-Cyclic styles. A few rules should be followed when mixing build styles.

When mixing layer thicknesses:

. If several STL files are loaded, all of the layer thicknesses used on the platform must be evenly divisible by the smallest layer
thickness for all ranges on all STL files.

. If a single STL file is loaded, layer thicknesses applied in different Z ranges do not need to be evenly divisible by the smallest
layer thickness.

When mixing Cyclic and non-Cyclic styles:

. Only transition from NON-CYCLIC styles to CYCLIC styles within a single STL file. Transitioning from a cyclic style to
a non-cyclic style can result in insufficient exposure at the interface between the two styles, which will result in layer
delamination and crashes. For the same reason, you should never mix two different cyclic styles.
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Control of STL Drawing Order Using the Parts List

Part Selection List

The order of listed parts in the parts list has no affect on the order 3DPrint chooses to draw them.

i

Select/Unselect

5 |2 |2
5 | |2

[+ @® [

www.3dsystems.com

Partz

turbine_blade
turbine_blade_s

1]

User‘s Manual

Select Parts x|

Set arder

tove Lp

i

bave Diow

Cloze

Figure 8-27

Select Parts Dialog Box
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Recommended Baseline Style Files

In many cases, 3D Systems does not develop all possible build styles for each resin. For example, with the advent of the QuickCast
(Hexagon) build style, 3D Systems stopped developing QuickCast (Square) build styles for new resins. Similarly, with some of the
new resins, which were developed for particular physical properties, not all build styles are represented. To illustrate this, parts for
an application that requires the flexible Accura 25 resin are more likely to be built using a solid build style than a QuickCast style, so
only the EXACT-X style was optimized using the full test suite.

In order to assist users in developing parameters for build styles that were not fully tested, 3D Systems provides Recommended
Baseline styles. Still using Accura 25 as an example, QuickCast, Tooling, and FAST styles have been studied with less rigor than
the EXACT-X style, so these build styles can not be found in the Styles directory. While unlikely to build every geometry
successfully, Recommended Baselines serve as a good starting point for optimizing appropriate parameters. If you are unable to
find a particular style in the tested defaults, the first place you should look is the Styles directory.

With a few exceptions, the Styles directories contain RCS and STY files for the supports as well; files tested for build styles can be
used successfully. For example, a user who wished to build parts using a QuickCast build style on an iPro SLA system using
Accura 25 resin would find the Supt_Accura~25_EXCT_0040in_GNRL.sty and the Supt_Accura~25_ EXCT_0040in_GNRL.rcs file.
The fully tested support STY and RCS files, and the part RCS file for the QuickCast build style can be used successfully, so it is only
the part STY file that needs to be substituted.

The directories of Recommended Baseline styles are loaded onto the workstation during a Typical installation of the 3D Manage
software. The default location is

C:\Program Files\3DSystems\3D Manage\styles

From there, you navigate to the directory with the appropriate license type and machine model and units. If you selected a different
path when you installed the software, the Styles directory may appear in a different location. Nomenclature for Recommended
Baseline styles is similar to that of the example below:

e Part_Accura~25 EXCT_0040in_GNRL.sty is the Recommended Baseline style for the 0.40 in, Accura 25, Exact-X build style.

In the cases where Recommended Baselines styles exist for supports, the nomenclature is identical to that of fully tested styles with a
prefix of “Supt”.
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Glossary

BFF --- Often used interchangeably with the term “build file”, “BFF” is an acronym that stands for the phrase “Build File Format”.
The BFF is a proprietary file format developed by 3D Systems that serves as the data input to an SLA system’s machine control
software. It comprises all of the information an SLA system needs to fabricate a three-dimensional solid out of liquid resin using
stereolithography. Based on the SLA system’s interpretation of the information in the BFF, your designs --- processed by

3D Manage software --- are reproduced as three-dimensional, solid plastic objects using stereolithography.

Build Extents (or Build Envelope) --- The total cubic area that can be used by an SLA system for building parts is called the
Build Envelope or the machine Build Extents. The figure below shows an example of the Build Extents (envelope) of an SLA
system.

Part or Model Part or Model shown “inside”
its extents

Figure 9-1 Showing a Parts Extents
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CAD, CAM, CAE --- These terms are most often used to designate software applications that create solid-models that are, in turn,
saved as STL files, the three-dimensional objects that can be “built” using stereolithography. Most of these applications provide
facilities for converting their own, proprietary file formats to 3D Systems’ open-standard format, STL --- the primary file format
accommodated by 3D Manage software as input. For those applications that do not output STL files, a host of third-party
conversion utilities are available.

Laser --- Light Amplified by the Stimulated Emission of Radiation.

Origin --- This is the term used in 3D Manage software to refer to the zero point of all the axes of the Build Platform. The origin in
your 3D Manage software workspace corresponds to the near, left-hand corner of the physical build chamber on your SLA system
(as you stand looking into the chamber from the front of the machine).

Part Extents --- The extents of a part refer 130 Sptens, Corp - 30 Hanage V1.1

to the minimum cubic area into which the il 16 kel ais) BiBlAlel SlsiEIsIE D) 6 olpiel G s sisie & o

object can fit. Part extents are always 5 %

determined with respect to the orientation % %

of the axes of the Build Platform. This -

means that if you change the orientation of - o

your part, its build extents might change. E g
:
2

Normal Memery Select Parts  TPRF-60-004  Frof000 n Part_Acoura60_EXCT Part_Accura--60_EXCT G Accura~60_Gl

Figure 9-2 Workspace Displaying Build Extents
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SLA system --- The term “SLA system” (or “SLA machine”, as it is often called) is an abbreviation for “StereoLithography
Apparatus”. An SLA system is any one of 3D Systems’ line of laser-equipped, stereolithographic solid object fabrication machines.

SLC File --- SLC is an abbreviation for “Sliced Contour” file. This is a 3D Manage software-compatible format generally available as
an output option from applications in the medical field. The applications and equipment used to create CAT scans, MRIs, etc. often
include facilities for producing SLC files.

NOTE!
SLC files can only be accommodated by 3D Manage software if
they already have supports.

SLI File --- An “SLI” file, often called a “Slice file”, is a product of 3D Manage Software’s processing of an STL object on the Build
Platform. One of the principle functions of 3D Manage software’s “Prepare” operation is to create a series of stacked, cross-
sectional layers of the STL files representing your parts --- “slicing” them in their tessellated form along the Z axis of the Build
Platform (after all support, style, and other building parameters have been set).

Each cross sectional layer in the SLI file has a different coordinate location in the Z axis. Each range of layers may also have a
unique thickness, dictated by the parameters of the Build Style associated with its vertical positioning (a dictation that is part and
parcel of 3D Manage software’s application of Style Files).

3D Manage software allows SLI files to be loaded on a platform similar to STL or SLC models. This allows users to slice builds on
multiple computers or to slice STL files as they are available before grouping them into a build file. The slice thickness of the SLI file
must be identical to the layer thickness being used on the platform.

The Prepare function will not re-slice the object, but will converge it with the other sliced models into the BFF file. This allows a
large platform of parts to be split and each part can be sliced on a different workstation at the same time, which reduces the slice
time considerably. Then load all the slice files onto a single platform and click Prepare. Note that you can move the SLI files in X-Y
as needed.

When slicing multiple STL files on a single platform, the display color of each model will change when it completes slicing. This
display gives the user an indication of the status of the slicing operations.
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Additional Borders

Alternate Sequencing

Auto Calculate Z Correction

B
BFF

Blade Gap percentage

Bonding Depth

Border OverCure

Bottom Interface Intersect

Bottom Interface Exposed

Brace Interval

Brace Push Up

Braces

Build Envelope

Build Extents
Build Styles
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C
CAD, CAM, CAE

Custom Draw

Copy Entities
Copy Entities between Regions

Cut Entities
Draw a Line

Draw a Polyline

Draw a Rectangle

Move Selected Entities

Paste Copied Entities

Region Apply
Region Reload

Select a Line

Select a Point

Select a Polyline
Select All
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D

Double Edge Distance

Downfacing Plane

Drains

Drawing tool

E

Edit Supports
End Z
EXACT - X

F

FAST

Fill

Fill Cure Depth
Fill Spacing

Fill Type
Fills

FinePoint

Flags
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Gusset Angle
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Gussets

H
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Hatch Spacing

Hatch Type
High Resolution

High Resolution Spatial
Tolerance
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K

Keyboard Shortcut Mnemonics
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L

Laser

Laser Beam Width

Layer Hatches
Layer Offset Depth

Layers

Line Spacing
Line Width Compensation

Linewidth Compensation

Loading Parts

Maximum Gusset Length

Maximum Pole Height

Minimum Gusset Length
Minimum Thick Skin Width

Minimum Width for Fills

Minimum Z Height
Mixed Mode
Multiple Border Offset

N

New Machine Setup Wizard
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R

Regions

Normals

Number of Sweeps

(@)

Origin
Overhangs
P

Part Extents

Period
Platform File
Pre-dip Delay

Prepare
Projected Edges

Projection Offset Height

Projection Thickness

Q
QuickCast
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Regions List Box

Retractions

S

Safe Sweep Zone

Separator Height

Separators

SEP Comp
SLA

SLC File
SLI File

Slicing Function

SmartSweep
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SRG Files
Stagger Weave
Start Z

Strand Spacing

Strand Thickness

Style Files
Styles Wizard

Support Bottom

Support Generation Styles

Supported Cutaway
Supports
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The Gap-less Exterior Rule

The Positive Octant Rule
The Right-Hand Rule

The Vertex-to-Vertex Rule
Thick Skins
TOOLING

Top Interface Exposed Height

Top Interface Intersect

Trianqular Braces
Trianqular Offset Width

Transition Depth

U

Unsupported Inset

Upfacing Plane

Using Other Tools

\'

Velocity
Vents

Vents and Drains

Verify

Z
Z Dip Distance

Z Dip Velocity
Z Wait

Zooming
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Selection Dialog Bar

Select All Select All Supports Rotate Part around the X, Y or Z axis
l Deselect All Deselect All Supports I I I
Qﬂﬂzl[ﬁlﬂﬂﬂiliﬁi =B &S| W!:&Ii
Select All Parts I Options 1
Deselect All Parts Part Selection List

View Dialog Bar

Pan Left
Rotate Left Rotate Right l Pan Right View All Set Saved View

| !

Rotate Up Rotate Down Pan Up I Save View
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Display Dialog Bar

Shaded Mode Shaded + Triangles View Point Cloud Display Triangle Supports

| | |

t t

Triangles Mode View Extents Display Shaded Supports Display Supports as Points

Information Dialog Bar

0.500000 <= <= 5537122
0500000 <=y <= 5.502873
0.400000 <=z <= 2127813

[:AProgram Filesh30 Systernsh30 M anagehStls\turbine_blade st was GOOD
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