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Chapter 1
Overview

Composer is your software to submit 3D models to your Asiga 3D printer. It enables users
to prepare builds that consists of multiple parts. Each part should be positioned within the
printable volume, oriented to preserve features and shallow slopes well supported. This
overview will not cover the support structure topic, see the ‘Support Structures’ chapter.

The build preparation state in Composer is stored as a Project. Each project contains in-
formation about the 3D printer, 3D models and layout. The chosen printer and files can be
changed so you may reuse an existing layout. Further details about Composer projects are
available in the ‘Projects’ chapter.

The main interface of Composer is divided into the menubar, toolbars, panels, viewport and
statusbar. The first screen when Composer starts does not display panels and viewport, the
welcome screen is visible instead. Only the toolbars and panels can be freely repositioned
around the main window.
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1.1 Viewport

@ s ol

Printer: FREEFORM-1 23ABC Thickness: 0.05 Unit: mm

The 3D graphical interface that visualizes your parts layout and the 3D printable volume.
The printable volume is represented as a wireframe box with the crucial platform table filled
in. All models contained within the printable volume are painted in the same colour to easily

distinguish from models that are out of bounds.

Camera navigation within the viewport requires a three-button mouse and mouse-drag ges-
tures. Use the right-mouse-button to rotate the camera around the point where the button
was pressed. Camera panning is done in opposite movement direction with the left-mouse-
button. The middle-mouse-button zooms the camera towards a point, that can also be done
using the mouse wheel.

The 3D axes x, y and z are colored red, green and blue respectively. You will find the camera
world axes located on the bottom-left corner of the viewport. The status bar in the bottom
left displays the 3D position of your mouse cursor within the Viewport.

The clipping bar along the right edge is explained in chapter 3.
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1.2 Parts List

The parts list panel is located in the top left corner of the window. This is your primary panel
that controls model selection and contextual actions for your models. Part selection can be
modified by the <Control> key to select multiple parts in the list individually or the <Shift>
key to select a range of parts in the list. The keyboard modifier buttons also applies to part
selection within the 3D Viewport.

Parts are sorted in lexicographical order with distinct icons between the model and support
structure. Support structures are always listed after the corresponding model, selecting a
linked model or support will select both parts. Different icons will be shown should a model
and support group’s link be broken or active.

Several controls are available to the left of the part names. Part attributes may be shown or
hidden by clicking on the expander button. Part visibility within the Viewport may be toggled
by clicking on the eye icon. It may be beneficial to hide complex models once they have
been positioned on the platform for faster Viewport drawing performance.

1.3 Transform Panel

Most of the time it is sufficient to use the mouse within the Viewport to move and rotate parts.
The transform panel provides incremental accurate positioning and orientation of your parts.
Scaling and mirroring your parts is also possible within this panel. Some transformations in
particular rotation around X or Y are unavailable for parts with support structure and SLC
files.

Incrementally move selected parts along X, Y and Z axes using Translate. Specify the
amounts to move by within the boxes and click on the up or down arrows. Should you wish
to align selected parts to the world origin, click on ‘4 Translate to Platform Origin’, select the
X, Y and Z edges then hit Apply.
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E Translate to Platform Qrigin v oX

Point on Part to Translate

Min Center Max Mone

W L
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|« Apply || € Close

Accurately rotate selected parts around X, Y or Z axis using Rotate. Activate the axis to
rotate by clicking on an axis toolbutton, specify the rotation amount in degrees and click on
the left turn or right turn arrows. ‘4 Rotate Facet Downwards’ is a mouse selection mode
when a facet of a selected STL part is clicked, all selected parts will be rotated such that the
selected facet will be facing down.

Scale selected parts by specific X, Y and Z factors. You would generally scale your parts
equally over all axes, however it is possible to uncheck ‘Uniform Scale’ and specify different
factors. Parts are scaled towards the base of selection to keep the minimum Z bounds intact.
Please beware that the scale factors will be reset to 1 after every scale application and that
the ‘Apply’ button is disabled for scale factors of 1.

Scale:
K |2 WK 22 1K1
| Uniform Scale | Apply |

Selected parts can be mirrored along the X, Y or Z axis using Mirror. Activate the axis to
mirror by clicking on an axis toolbutton and hit ‘Apply’. Check ‘Create Copy’ to keep the
original parts while creating the mirrored copy.

1.4 Status Bar

The right half of the status bar denotes the printer settings and unit of measurement. You
can right-click on the unit of measurement to quickly swap Inches with Millimeters.

The left half of the status bar displays information about menu items or what is under the
mouse pointer. Moving the mouse over a model displays the 3D coordinate.
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1.5 Undo History

Composer remembers all actions applied to parts and projects. The history is stored in
memory and may forever grow increasingly through common usage. You may clear the
undo history by confirming Edit — Clear Undo History...

“} Undo <Control + Z>

™ Redo <Control + Shift + Z>

1.6 Shortcuts

Standard intuitive keyboard and mouse shortcuts are available by default. You will find short-
cuts written near actions throughout this manual. Keyboard shortcuts can be configured from
Options — Configure Shortcuts...
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E Configure Shortcuts

10

Action Shortcut Default
Edit
ﬁ; Build Properties Alt+Return Alt+Return
TZ Clear Undo History
Deselect Ctrl+Shift+A  Ctrl+Shift+A
@ Redo Ctrl+Shift+Z  Ctrl+Shift+Z
Select AlL CEri+a Ctrl+4
59 Undo Ctrl+Z Ctrl+Z
File
Add From Clipboard Ctrl+v Ctri+v
@ Add Parts Ins Ins
0 Build Ctrl+Shift+B  Ctrl+5Shift+B
Close All Ctrl+Shift+W  Ctrl+Shift+W
€3 Close Build Chrl+wW Chrl+w
B3 Exit
Export Build
Import Build
[ Mew Build Ctrl+N Ctrl+N
| Open Build Ctrl+0 Ctrl+0
EH save Build Ctrl+5 Ctrl+5
H Save Build As Ctrl+5hift+5  Ctrl+5Shift+5
General
Add Support File
B, Clone Ctrl+C Ctrl+C
BB cCreate Array
3 Delete Del Del
Inches to Millimeters
[z1 Link Support File
Millimeters to Inches
Remove Support File
1 Rename F2 F2
= Revert
& Visible
Help
Options
Recent Builds
Recent Parts
Tools
Auto-Place Ctrl+P Ctrl+F
(% Build Time Ctrl+B Ctrl+B
[ Generate Suppart Ctrl+G Ctrl+G
B L ocate/Replace Part
t Measure
@ Open Printer Web Interface
i Rectangular Select F& Fé&
4 Rotate Facet Downwards
[z View-only Mode
Unit of Measurement
View
Viewing Angles
Window
: 2 Full Screen Mode F11 F11
o Mext Ctrl+Tab Ctrl+Tab
<A Previous Ctrl+Shift+Tab Ctrl+Shift+Tab

¥ Tab Thumbnails

Press 'Escape’ to cancel edit or 'Backspace' to clear shortcut.
Double-click on the 'Default’ column to restore each action.

Restore Defaults @ cancel
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Projects

A Composer project stores the build layout of your 3D models. It references files by relative
and absolute path in order for Composer to reload the models at a later stage.

2.1 New Project

[l New Build <Control + N> Opens the ‘New Build’ dialog for a selection of available
printers on your network, material options and slice thicknesses. Composer will query your
selected 3D printer to determine available slice thicknesses for the selected material. Alter-
natively may start the project using a ‘Custom’ printer with a virtual platform dimensions of

your choice.
[ New Build ¥ S &
Target Printer &= @ Settings
Size (mm)
FREEFORM-747B98 X Y Z

48.84 $| (30,50 §||76.00 £
FREEFORM-25E821

FREEFORM-4BDOEB Resolution
FREEFORM-C7404E | (1280 px %) (800 px o
FREEFORM-FSE11E —
FREEFORM-COF4AC ElSRCAST -
FREEFORM-COF714 Slice Thickness (mm)
0.050 W
Select the star to remember your printer. W OK @ cancel

11
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' Refresh Listing

7 Add IP Address The IP address of the printer is accessible via the printer front panel
menu.

@ Open Webpage Available under Tools — Open Printer Web Interface...

Favorite Remember printers even when you cannot connect to it within the local net-
work.

& Build Properties <Alternate + Return> Change the target printer, material and slice
thickness of the current project.

2.2 Adding Parts

% Add Parts <Insert> Compile the list of parts to be loaded onto Composer. Click on
‘Select Files...” to open the file browser to select STL, SLC or STM files. You may load an
existing support structure file with your part by clicking ‘Browse...” next to the part file name.

% Add Parts ¥ & &
Part Support  Position Unit Quantity :Message
Ring Plus39 50mic.STL Browse... |Auto-Place v mm w4

Browse... |Auto-Place vimm v |
Select Files... Remove Selected Clear
Defaults... L3 open €) Close

See chapter 4 for further explanations.

% Recent Parts is accessible from the File menu, Parts List context menu and within the Add
Parts dialog.
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2.2.1 Add Defaults

The ‘Defaults...” button opens default configuration how newly chosen parts should be loaded.
The fields shown in this dialog are shown as the table columns within the ‘Add Parts’ dialog.
For example, should you wish to load five copies of all new parts, then set the ‘Quantity’ field
to 5, click OK and select your files.

% Add Defaults wl )
v Auto Detect Support  pgsitioning: | Auto-Place v
Prefix: Unit: | mm w
Suffie | _s Quantity: 1 £
Restore Defaults W QK

2.2.2 Positioning

For each part, the ‘Position’ option controls where it will be located once loaded. There are
four options in the combobox described as follows:

As File Positions the part as defined in the file.
Origin Aligns the minimum X, Y and Z extents to zero.
Platform Center Aligns the X and Y center of the part with the platform center.

Auto-Place Arrange affected parts using the settings defined in the Autoplace dialog.

2.2.3 Messages

File errors that are detected during reading are shown under the ‘Message’ column. Parts
with warnings are painted with a yellow background, while parts with errors are painted with
a red background. Parts with warnings are allowed to be loaded into the Project, but please
refer to the message for the problem and correct the file when possible.
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% Add Parts ) () (%
Part Support :Position Unit Quantity :Message
error.slc Browse... | As File v|lmm v |1 Error: No layer in file
inner horn.stl Browse... | As File wv|mm w1 Warning: Duplicate facets were removed.
Select Files... Recent Parts Remove Selected Clear
Defaults... L3 open € Close

2.2.4 Alternative Methods

The standard paste shortcut <Control + V> forwards the files that were previously copied
onto the clipboard into the ‘Add Parts’ dialog. Composer handles drag and drop event of
files by opening the ‘Add Parts’ dialog. The files table will be populated with the files that you
have dropped into Composer.

2.3 Opened Projects

Composer represents projects as tabs located above the viewport. Projects are also enu-
merated under the ‘Window’ menu.

Activate a specific Project by selecting it from the tabs or the window menu. Switching to
an adjacent tab can be done by pressing <Control + Tab> or <Control + Shift + Tab> for
previous or next respectively.

Allow time for Composer when switching projects that contains complex parts. Composer
tries to minimize memory usage by freeing up resources from inactive tabs. 3D models of
an activated project may need to be reanalyzed for optimized rendering.

2.3.1 Tab Thumbnails

Enable Window — Tab Thumbnails to ease tab identification and picking when many projects
are opened. The thumbnail of each projects are shown as you hover the mouse over each
tab, with the exception of the currently active project.
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Thumbnail image frames are captured at full resolution allowing zoom and panning. Use the
mouse scrollwheel to zooming within the thumbnail. Hold down <Control/> while dragging
with the left-mouse-button for panning.

2.3.2 Closing Projects

Projects can be closed from the tab bar, Window menu and File menu. Standard keyboard
shortcuts <Control + W> and <Control + Shift + W> will close current Project and close all
Projects respectively.

Changed projects are marked with asterik (*) prepended to the project name. Composer will
confirm to save or discard the changed Project.
2.3.3 Crash Recovery

Composer keeps a program session state each time a change is done on any of your opened
projects. Should Composer or your computer crash abruptly, you will be prompted to restore
the last session in the recovery dialog the next time you start Composer.

E Restore Session oL

Asiga Composer did not close correctly
@ Would you like to restore the previous session?

| ¥ Yes || @ No

2.4 Saved Projects

id Save Build <Control + S> Stores the project into disk, overwriting the previous project
file. A file save dialog will be shown should you use this function on an new project.

= Save Build As <Control + Shift + S> A file save dialog will always be shown to allow
you to choose the directory and the name of the Project.

= Open Build <Conftrol + O> Choose a previously saved Project to be opened in a new
tab. Composer may fail to open a build that was saved using a later version of Composer.
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% Recent Builds is accessible from the File menu, remembers up to ten latest projects.

"a“;j Loading Build - Composer wl ol LK

100% || € stop

2.41 File Verification

The unique identifier of files are saved in a Project to be verified when the files are reopened
at another time. Composer will warn you when it detects that the file had changed.

Any missing files while opening a Project will prompt the user for a replacement. By refer-
encing files using its absolute path and relative path to the project, Composer can handle
most cases of file movements. It is best to export the Project should you wish to transfer
between computer systems (see chapter 2).

2.5 Exported Projects

A full project export is required when transferring a project to be opened on another computer
or network. An exported project is simply a compressed ZIP archive containing a copy of
every file referenced within the Project.

2.5.1 Project Export

Firstly ensure that all changes on the Project is saved to disk. Once done, simply click on
File — Export Build to open a file dialog to name the exported file.
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2.5.2 Project Import

Composer is required to correctly extract the ZIP archive. Select the ZIP file from File —
Import Build and then appoint a local folder to extract the archive.



Chapter 3
Viewport Controls

Composer allows users to navigate the 3D world, transform parts and personalize rendering
aspects. This chapter extends on the (Viewport) section in chapter 1.

3.1 Viewing Modes

The default viewing mode displays parts in diffuse color without any diminishing point for
parallel lines. Composer supports ‘7 Perspective Mode’ and ‘"1 X-Ray Mode’ both of which
are not exclusive to each other. In other words, you can have X-Ray and Perspective enabled
at the same time.

ot S

You may control the perspective angle of sight from Options — Preferences... — OpenGL —
Vertical field of view. Field of view values closer to zero begins to emulate an orthographic
view, whereas larger values increases overall viewing volume at the expense of greater
distortion.

X-Ray mode requires ‘GLSL shaders’ support, which all modern display adaptors supports.
Any failure to enable GLSL may suggest an incorrectly installed graphics drivers (see Trou-
bleshooting).

Fullscreen Mode <F171>
Use for small screen displays to hide window decorations, panels and toolbars. You can still

access the menubar, project tabs, statusbar and ‘Clip Slider’.

18
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3.2 Viewing Angles

Preset camera angles are available on the toolbar and within the viewport context menu.
You may bind keyboard shortcuts to activate each viewing angle (see Shortcuts).

i Rectangular Select F6
Select All Ctri+4

11 X-Ray Mode

T Perspective Mode

1 Zoom To All Ctri+0

Viewing Angles ? [P Isometric View
a Add Parts... Ins | () Top/Bottom View
4 Build Properties...  Alt+Return | () Front/Back View
('] New Build Ctrl+N | ) Left/Right View

| £ Build View

Each viewing angles (except for the ‘Build View’) are overloaded with two presets, which
can be achieved by activating the viewing angle menu again. For instance, when manually
adding supports it is best to view parts from underneath, which can be achieved by activating
the ‘Top/Bottom View’ menu one or more times.

3.3 Camera Control

Adjust the view by using your three-button-mouse inside the viewport.
%o Camera Panning Left mouse button
"5 Camera Orbitting Right mouse button

%« Camera Zooming Middle mouse button

3.3.1 Modes

How the mouse actions within the viewport behaves relies on the current user activity. The
normal mouse mode enables the user to travel within the 3D world and to manipulate parts.
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h

Viewing Only Disables all part transformation by mouse (translate, rotate and scale).

i Rectangular Select Pauses camera actions and only allow mouse drag to draw a rect-
angle.

& Measurement Disables all part manipulation by mouse (selection, translate, rotate and
scale) and enable ruler measurement points (see Tools — Measurement).

= Surface Selections Composer may expect the user to click on the surface of a part for
the following activities:

» Rotate Facet Downwards
* Add Support
 Adjust Flexible Support

* Remove Support

3.3.2 Lookaround

The default rotation mode by using the right-mouse-button orbits the camera around the
initial mouse position. By holding down the <Shift> key while rotating the view, you can
lookaround from the current camera position. This feature is best used when ‘Perspective
Mode’ is enabled.

3.4 Zooming

The easiest way to zoom (or move fore/back in ‘Perspective Mode’) is to use the mouse
scrollwheel. You may choose to reverse the zoom movement by enabling Options — Pref-
erences... — OpenGL — Invert mouse zoom. Standard keyboard shortcuts for zooming are
as follows.

&, Zoom in <Control + => Zoom into the center of the screen.
2, Zoom out <Control + ->

@ Zoom to all <Control + 0> Calculates the best fitting zoom to show all parts in the
viewport.
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@ Rectangular Select <F6> Draw a rectangle with the middle-mouse-button to zoom into
the box.

3.5 Tools

3.5.1 World Clipping

Composer supports clipping using a moveable horizontal plane. The clipping controls are
located along the right edge of the window by default. The clipping button cycles through
four modes of operation in sequence.

1. B Clipping disabled, normal rendering
2. ™ Clip top, render parts under the plane
3. ™ Clip bottom, render parts over the plane

4. — Clip both, render the slice at the plane

Whence clipping is active, you may slide the vertical slider between zero and the build plat-
form’s maximum Z. The camera can be “# locked with the movement of the vertical slider as
it may aid in visually identifying changes throughout your models by focusing your eye on a
constant point.

3.5.2 Measurement

Composer allows you to draw multiple measurements between points on the surface of your
parts. Measurements should be done when attempting to closely pack parts together to avoid
fusion and after scaling models to check wall thicknesses. We recommend gaps and walls
to be around 1 mm when spanning over large areas. However, it is possible to work with
around 100 um features provided that the surrounding areas are sufficiently strong.
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Add your measurement endpoints by clicking on the surface with the left-mouse-button. Use
the right-mouse-button to undo new measurements or to relocate an endpoint.

3.6 Options

Open the ‘Options’ menu to customize your Composer usability experience.

# Grid Interval Spacing between the lines drawn across the platform base. Specify 0 to
disable grid.

= Snap to Platform Align the bounds of selected parts to the inner-edges of the platform
when moving parts with mouse.

Show Silhouette Projects the model onto the ground to aid in positioning and coordination.

3.6.1 STL Triangles

The STL solid surface is defined over many triangles and the simplest closed volume is
preferred for processing. Composer can render the backfaces of triangles using a different
color (red by default) by enabling ‘Show Flipped Facets’.

Enable ‘“» Line Rendering’ to view triangle mesh. Line rendering will only affect STL models
and only when X-Ray mode is inactive.

Line rendering is a prerequisite to ‘% Hidden Line Rendering’. Hidden line rendering will
draw the edges of all triangles even on the other side of the model and within hollow models.
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3.6.2 SLC Contours

The SLC lineworks is shaded horizontally to represent the external surface at the ‘= SLC
Part Granularity’ thickness. Composer limits the layer density primarily to improve mouse
cursor detection over the models. Lower the granularity for finer layers at the expense of
rendering time and mouse manipulation chance as you will need to click on the finer lines.

3.6.3 Colors

Most colors within the viewport are customizable. The table of colors are accessible from
Options — Preferences...

E Select Color -0 X
E Preferences - B X | Basic colors 1
Colors | OpenGL NN NN -
General Colors v X-Ray Colors - - - - -
Background top color: l:l Reset Background top color: - Reset HE N NN
Background bottom color: I:l Reset Background bottom color: - Reset - - - - -
Edge color: - Reset Part color: l:l Reset - - - - -
Part color: l:l Reset Support color: - Reset - - -
Suppeort color: - Reset Active node color: |:| Reset
Active node color: - Reset Offside color: I:I Reset
Hue: 210 3 ed: 85
Offside color: l:l Reset Platform edge color: l:l Reset Custom colors = hd B >
. - . -~
Back fill color: - Reset Platform fill color! l:l Reset Sat: 170 § Green: 170 O
Platform edge color: - Resat Wal: | 255 : Blue: | 255 3
Platform fill color: l:l Reset Add to Custom Colors Alpha channel: bt
v ox (Y=

Transparency control are applicable for a selection of colors. Specify an ‘Alpha channel’
value between 0 and 255 to represent fully transparent and fully opaque respectively. Alpha
channels for parts during X-ray mode controls the color depth instead of opacity.
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Part Manipulation

Parts can be moved about, orientated, scaled, copied and removed. Parts are represented
in the Parts List as ‘@ <filename>'.

4.1 Selection

Using the mouse, select a part within the viewport with left-click. The bounding box extents
are shown for each selected part.

The default selection behavior is to replace the current selection. Hold down <Control> key-
board button to select multiple parts.

i) Rectangular Select <F6> Draw a rectangle with the left-mouse-button to select visible
parts touched by the area within the viewport.

Select All <Control + A> Selects all parts including hidden and those that failed to load.

Deselect <Control + Shift + A> Clears current selection, which can also be triggered al-
ternatively by pressing <Escape>.

Select Clones <Double-Click>

Enable this feature by opening Options — Preferences... — OpenGL and ticking ‘Double-
click selects cloned parts’.

4.2 Part Management

This section extends the Add Part section in chapter 2. You can add parts by activating the P
Add Parts’ action, drag-dropping or copy-pasting files into Composer. Essential management
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features are available inside the part context menu and main toolbar.

SETTING v2_(3]).stl »
3 Delete Del
; Clone Ctr+C

HO Create Array

[@ Generate Support... Ctrl+G
Add Support Structure

Inches to Millimeters

Millimeters to Inches

X Delete Selected <Delete> Removes all selected parts from the Project, but not from
the memory. See chapter 1 Undo History section.

4.2.1 Part Submenu

Access the submenu for the current focused part by following the context menu of selected
parts. The focused part is the most recently selected part.The context menu is available from
either the Parts List or the Viewport. Position the mouse cursor over the selection and then
right-clicking or pressing the <Menu> key.

2l Rename <F2> Change the part name within Composer. You may also select and click
the names in the Parts List to rename.

“# Visible Show or hide the part within the viewport. This feature is also available on the
Parts List.

Revert Part Removes all transformations applied to the part, leaving it as the original model
data.

# Locate / Replace Part Open a file browser to choose a new 3D model inplace of the
existing part. This action is also available in Tools — Locate / Replace Part...
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4.2.2 Copies of Parts

Composer distinctively identifies different models by their overall file data. Any duplicated
3D model within the same project will be treated as clones and no additional memory will be
used. How the models are finally displayed and built relies on transformations of the original
model data. Please beware that the following features ignores model collision and it is up to
you to move colliding models apart.

%, Clone Selected <Control + C> Creates a duplicate for each selected part with an offset
along the X and Y axes. Hold down <Shift> to clone without offset.

ECreateArray - 0O X

General

Total quantity: & -

Placement
Quantity Spacing
¥ X 3 - 200mm
viY 2 ¢ 200mm 3
Z 1 S 100mm 5

Fill Platform

@ Apply € Close

B Create Array Systematically duplicate each selected part along any axis. The Create
Array dialog provides configurable spacing between parts and the number of copies to be
added along the X, Y and Z axes. Click ‘Fill Platform’ to let Composer create as many parts
as possible within the build platform.

4.3 Mouse Controls

Parts are manipulated using mouse-drag gestures over selected parts within the viewport.
There is a time delay involved before part transformation is active, which can be customized
in Options — Preferences... — OpenGL — Transform delay. Camera manipulation will apply
should you have moved the mouse before the timeout.
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The standard mouse transform maps pixel-accurate changes from the initial mouse pressed
point. Users can hold down the <Shift> key to break the continuous transformation into
discrete steps. Press the <Escape> key to cancel any mouse controlled part manipulation.

Composer intuitively determines the default translation plane (or axis for rotation) based on
the camera and cursor positions. All transforms can be explicitly constrained to use a specific
axis by holding down one of the <X>, <Y>, <Z> or <C> keys.

4.3.1 Instant Mouse Transform

You can set the ‘Transform delay’ to zero to allow instant manipulation of selected parts.
Hold down the <Alternate> key to suspend all manipulation of selected parts.

[:S‘ View-only Mode Disable mouse control over selected parts while this mode is active.
This action is located in Tools — View-only Mode, which you can bind a keyboard shortcut
to (see Section 1.6).

4.3.2 Translate (Move)

Lines are drawn to represent the offset. Enable snapping to bounds Options — Snap to

Platform. The <Shift> key enforces snapping to platform edges and steps any movements
in ‘Grid interval’ increments. The <C> key allows you to move parts over a virtual plane
perpendicular to the camera view.
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4.3.3 Rotate (Turn)

(Ciistin e rsiei ) (Cistin eesion ) (Ciksioi Elesion 1/:1)
(5,60 45400 12 190,00 s 15600 4 040 490,00 gy V1500 4 4 00100 00 i

i
(L) 4 .Ut pisls (L0 U0 piizle (1220 £ Ua pisels

A pie figure is drawn to represent the angle of rotation. The axis of rotation is the calculated
from the average positions of parts. Move the mouse around the center of selection like a
clock to express the turning angle. The <Shift> key steps the rotation in 15° increments. The
<C> key will pivot parts around the line between the camera and the center of selection.

4.3.4 Scale (Shrink / Grow)

i

%« Use the middle-mouse-button (the scrollwheel) to scale selected parts. The circle outline
represents the initial scale, whereas the filled in circle represents the target scale. Control
the size of the target scale by adjusting the cursor distance from the center of the circle.

Scaling would typically require a higher control requirement than to set the position or ori-
entation of your parts. The <Shift> key steps the factors in powers or fractions of 2 or 4. A
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greater control of accuracy for scaling is available in the ‘Transform Panel’. The <C> key
changes the center of the circle from the base of selection to the center of selection.

4.4 Automatic Placement

The ‘Auto-Place’ dialog is separated into groups named Place Parts, XY Placement and Z
Leveling. The checkable groups XY Placement and Z Leveling provides flexibility to partially
utilize the autoplacement feature.

Autn—F‘lace - 0O X

Place Parts

. Al Outside of platform

Selected

¥ XY Placement

*' Bounding box Contour

Spacing | 1.0O mm

£ &>

Margin | 1.00 mm

Auto-Rotate v

¥ Z Leveling

¥

Base Height | 0.00 mm

Restore Defaults K save settin % Apply € Close

Auto-Place <Control + P> Also available under Tools — Auto-Place...

Bounding Box Simple box packing method.

Contour Physics-based vibration packing method.

Spacing Minimum distance between each parts.

Margin Clearance from the edges of the build area.

Auto-Rotate Improves the ‘Bounding Box’ method to try 90° rotation while packing.

Base Height Clearance from the platform base. Optional should you use automated support
generator.
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Support Structures

The success of 3D printing a part depends on its geometry and all physical connections to
the build platform. Support structures are required for downward-facing surfaces / points and
for side-features details that protrude a certain distance from a surface. You can create and
edit support structures within Composer.

5.1 Generate Support

The ‘Generate Support’ dialog is separated into groups named Support Parts, Placement,
Geometry and Manual Editing Mode. All sections are utilized for the automatic support gen-
eration algorithm. Only the Geometry section is used for manually adding ‘Flexible’, ‘Add’
and ‘Sprue’ supports. No section is used for ‘Remove’ supports.
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_L;i_i_ Generate Support =]
Support Parts
e All ¥| Height leveling 2.00mm
Selacted Tallest support O -
Without support
Placement Geometry
Self-support angle |50° Contact width | 0.50mm 5
Side-feature size | 1L.00mm o Over-shoot | 1.00 mm o
Material strength | 150x o Maximum width | 2.30mm 5
Support spacing |2.50mm Aspectratio [3.0 £
Torsion tolerance O o Side faces |8 o
Model intersupport
Manual Editing Mode
Flexible Add Sprue Remowve
Restore Defaults k=l save Settings | |« Apply €3 Close

4 Generate Support... <Control + G> Opens the ‘Generate Supports’ dialog to manually
edit supports or apply automatic supports. Accessible via Tools — Generate Support...

5.1.1 Support Parts

Support parts filters where the automatic support generation applies.

All Generate support for all parts and replaces existing.
Selected Generate support selection and replaces existing.
Without support Generate support for all parts without an existing support.

Height leveling Applies a Z-margin between the parts and the platform. This margin may
be necessary to support low-hanging areas.

Tallest support Ignores any feature to support above the specified height. When you are
confident that your parts are self-supporting above the height.
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5.1.2 Placement

Self-support angle The angle in degrees at which layers will be self supporting.

Side-feature size The distance a detail can protrude from a surface without being sup-
ported.

Material strength Controls the number of support points required. Higher values means
fewer supports are required.

Support spacing Distance between support points at the same layer.
Torsion tolerance Angular moment in squared distance units.

Model intersupport Allow support columns that will reintersect and stand on the part. See
Intersupport section.

5.1.3 Geometry

Contact width Width of support structure as it contacts the part. Morphs into ‘Diameter’
when adding sprue support.

Overshoot The injected distance where the support point enters the part.

Maximum width Limits the width of support structures at the base. Morphs into ‘Base width
when adding flexible support.

Aspect ratio Controls the widening rate of support structures.

Side faces Defines the number of side faces for new support structures.
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5.2 Intersupport

Parts with hollows or caves may cause your support structures to touch or intersect the
model. The standard support structure will end its base at the intersection region creating a
bridge for the same model. Composer will attempt to minimize the cross-sectional region at
the base of these internal supports.

Shigin

Partial intersections of supports may branch the column at the corner points. The ‘Aspect
ratio’ setting affects the widening rate, which affects the chance of branching. The branched
structure will widen again as if it was a normal support structure.

5.3 Manual Editing Mode

Composer can only edit support structures created within the program itself. Support struc-
tures are colored magenta by default, unless their bounding box exceeds the buildable area.
Any externally created support files are not editable.

| |

b b

Flexible Double-jointed support. See Flexible Supports section.
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Add Standard tapering structure that utilizes all parameters within Geometry.

Sprue Fixed diameter cylinder controlled by ‘Diameter’ and ‘Over-shoot’ only. Sprues are
atypical requirement in metal casting and should have circular cross-section for optimal
fluid movements.

Remove Removes any support structures beit automatically generated or manually added.

In manual editing mode, support structures can be added or removed by clicking with the
left-mouse-button. Part manipulation via the Viewport is disabled during editing, however
you may still interact with selections using the Parts List.

5.3.1 Flexible Supports

Added in Composer 1.1 the flexible supports introduces two joints / nodes between the sup-
port point and the platform. The spherical control points are rendered in different colors to
the support structure based on selected state and self-supporting angle validation. Flexi-
ble supports are not added by the automatic support generator, you will need to add them
manually.

Add a Flexible support by clicking on the model surface with the left-mouse-button. Com-
poser will orient newly added Flexible supports away from the contact point and you should
ensure that the structure is well cleared from all parts. You are allowed to add Flexible sup-
ports on a completely vertical face, but beware that you should adjust the joints to form a
buildable slope.

xdans

Handle the control nodes (joints) by pressing the left-mouse-button and hold it pressed as
you move the mouse around the viewport. The upper joint will naturally move about on a
plane, perpendicular to the camera viewing direction. It is also possible to constraint the
movement axis by pressing down the <X>, <Y> or <Z> keys.
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Control the lower joint to move the base along the platform. You may raise the lower joint
higher by holding down the <Z> key to constraint it.

5.3.2 Flexible Node Colors

The following colors are the standard set defaults, but they can be customized in Options —
Preferences...

White Normal inactive node.
Green Active node that is currently being moved about.

Red Node that forms a lower gradient than the specified Self-Support Angle.

5.4 Support Management

Managing support structures for any selected parts are available from the context menu and
under the ‘Edit’ menu.

Add Support File Choose an existing file to be the support structure. This option is useful
should you choose to CAD the supports externally.

Remove Support File

& Unlink Support File Allows selecting one from the pair to adjust their relative position-
ing.

= Link Support File

5.4.1 Parts List Representation

All supports in the parts list are paired with its related model. The paired items are typically
linked together so they share selected state and will move together. The icons shown next
to the name denotes the state of the paired items:

« @ Linked Model
* sa Linked Support
« & Unlinked Model

* »a Unlinked Support
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5.4.2 Transform Limitations

Linked items are not allowed to be transformed in any way that may change its base. You
are only allowed to move horizontally over the platform, rotate around the Z axis or scale

towards the base.
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Build Compilation

6.1 Build Time

® Build Time <Control + B> Calculates the build time and material usage.
[ suid Time - o %

Parts to Build
® All parts

General Configuration
Material: FlasGRAY
Slice Thickness: 0.100 mm

Base Plate Configuration

Base Plate Thickness (mm): 0.200mm %

Information
Slices: 415
Total Model Volume: 437.4033
Total Slice Height: 41.500

Estimated build time: 2 hours, 238 minutes, and 57 seconds

€ Close

6.2 Build

All your final build parameters will be specified in the wizard. Parts can be preselected to be
built before launching the build wizard.
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@ Build Wizard <Control + Shift + B> Start the build wizard.

6.3 General

@ suild Wizard o x

General
Build destination and parts

Destination Printer

IF Address: 127.0.0.1 Mame: PICODEY-03
Model: PICO 2 Flatform Size: 64.00 x 40.00 x 74.00 mm
Version: 2014-12-10 Resolution: 912 x 1,140 pixels
General Configuration Parts to Build
Material: FlasGRAY s All parts

Slice Thickness: 0.100 mm

Selected parts

Preview

Estimated build time: 2 hours, 28 minutes, and 57 seconds

The first page confirms the destination printer information and the set of parts to build. Com-
poser will simply reject parts that are not standing on the platform or its support. You can
see that the ring model is not positioned on the platform.
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o Detached Parts

O X

1 part is detached from the platform and cannot be build.

L% Click Continue to proceed without them.

* RING_sprue.stl

6.4 Parameters

() Build Wizard

Parameters
Modify build parameters for your FreeForm printer

Base Plate Configuration

[ normal Range
[ Burn-in Range
(] Base Plate

Base Plate Thickness: 0.200 mm
Type
Full Shadow

¥| Engrave Build Information

Placement

o [l Underneath o2 Intersecting

Back Continue Hide Details...

<>

* Bounding Box

v| Supported Parts Only

Estimated build time: 2 hours, 28 minutes, and 57 seconds

< Back Cancel
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A ‘base plate’ is an area to be printed directly on the platform. This is required when building
parts with support structures as it helps bond the supports to the build plate. The base plate
can also ease the task to remove the build from the platform after the printing is finished.

6.4.1 Base Plate Depth

Base Plate Thickness Determines the height of the base plate in mm. Set to zero to disable
this feature.

Placement Underneath Shifts all affected parts and supports to be completely above the
base plate.

Placement Intersecting The base plate and models will be composed together.

6.4.2 Base Plate Shape

Full Cover the whole platform with a base plate. Easy to remove the whole build off the
platform, but uses more material than required.

Shadow Minimal base plate for regions directly covered by the models. Can be difficult to
remove individual parts off the platform.

Bounding Box Rectangular cover over each part’'s bounding box.

6.4.3 Base Plate Options

Engrave Build Information Write the build name and XYZ resolution in ym onto the base
plate.

Supported Parts Only Excludes parts without supports to have base plate.

6.4.4 Print Range

Available for printer firmware versions newer than 2015-07-14.

Start Z height of the first layer.

End Z height of the last layer.
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6.5 Advanced Parameters

The parameters table is defined and documented differently for each printer model. Ad-
vanced users may adjust the parameters that affects build time, part quality and success
rate. This manual covers the current parameter information in depth inside the Appendix
chapter.

() Build wizard =[]

Advanced Parameters
Modify advanced build parameters for your FreeForm printer

Advanced Configuration
[ Normal Range
[ Burn-in Range
1 | | ‘ (] BaseFlate

]

Minimum | Current | Maximum Units
Light Intensity 0.000 13.465 mWW./ cm?
Slice Thickness 0.001 0.100 0.420 mm
Temperature 0 30.000 50 “C
Exposure Time 0.020 10.731 5
Z Compensation 0.000 0.100 5.000 mr
XY Compensation -1.000 0.000 1.000 mr
Burn-In Exposure Time 0.020 41.258 5
Burn-In Layers 0] 1.000
Ermmrdinm Unlaci n1E3 A GEA A oEA — A

Double-click values in white to modify.

Reset Selected Reset All

Estimated build time: 2 hours, 28 minutes, and 57 seconds

< Back Cancel

6.5.1 Editing Values

Activate the parameter editor by double-clicking on the cell under the ‘Current’ column. The
editor will restrict the values that you enter to be between ‘Minimum’ and ‘Maximum’ inclusive.
Changed values are highlighted in yellow and can be reset back to default by clicking ‘Reset
Selected’.
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6.6 Summary and Submission

The following page in the wizard allows you to specify the name of the print job and revise
the summary.

() Build Wizard - o

Summary
Read through the summary of the build process

Build name: Headphone

Mormal Wait Time (After Slide)=0.000 -~
Slice Thickness=0.100
Light Intensity=13.4645

Platform:

X Size=64.000
Y Size=40.000
£ 5ize=746.000

Farts:

Mumber of Parts=2

Number of Models=1

Mumber of Supports=1

Mumber of Slices=415

Extents X=12.524[2.39%, 14.724]
Extents ¥=17.438 [7.246, 24.684]
Extents 7=41.21% [0.000, 41.21%]
Total Volume=437.403

Parts List:
Headphone_v3_logo.STL
Headphone_v3_logo-s.stm -

Estimated build time: 2 hours, 28 minutes, and 57 seconds

< Back Send Build Cancel

Your build will be compiled and uploaded to the printer over the network. Click on ‘Open’ to
preview the build in Composer.

@ suild -0 x

Compiling slice 95 / 415
0 Build Upload - 0O X

- 23% 0 "Headphone’ uploaded to PICO 2 {127.0.0.1, PICODEV-03).
© cos
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Troubleshooting

Run Composer from a command-line interface to read any warning or error messages.

7.1 Software Errors

Composer requires SSE2 support on the CPU, which means at least Intel Pentium 4 or AMD
Athlon 64.

7.1.1 Library Errors

Reinstall Composer for 32-bit or 64-bit systems correctly. In a Windows install directory and
MacOS application, Composer is bundled with and expects the following:

* GNU-CC SJLJ and standard C++

* OpenSSL eay32

* Qt4 libraries including Network, OpenGL, SQL, SVG, WebKit, XML
* Qt4 extensions PropertyBrowser, SingleApplication, QuaZip

* Qt4 plugins imageformats/qsvg4, sqldrivers/qsqlite4

Linux releases will use the systemwide libraries.

7.1.2 Material Loading

Composer requires valid printer and material definitions from the executable directory. En-
sure that you have compatible printer and material definitions installed in Printers and Ma-
terials subdirectories respectively. Please read the Appendix chapter about Legacy Printer
INI Definitions to use INI files from another version.
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7.1.3 Slicing Errors

Composer will merge error slices with the nearest valid slice. To alleviate this problem, you
will need to replace the model with a clean and booleaned STL file.

7.2 Printer Errors

7.2.1 Autodetection Fails

Composer uses UDP broadcast on port 42511, ensure your firewall is configured to allow
network communications.

7.2.2 Insufficient Light Intensity

All Asiga projector systems uses LED light source for its projector. The printer periodically
tests the power output to be working above the minimum specifications. Please consult with
our online support system to resolve this issue.

7.2.3 Could Not Connect

Composer requires to communicate with the printer over the network and had encountered
a connection error. Reselect the target printer by pressing <Alt + Enter> and double-click on
the printer entry.

7.3 Graphics Errors

Computers and laptops with multiple video cards must beware to ensure the system does
not switch between different hardware while Composer is running.

7.3.1 Dull STL Model

Triangles that are defined more than once in the STL file will be drawn dull within Composer.
You will be warned of the multiple facet definition whenever Composer is required to process
such parts.
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7.3.2 Opaque Platform Ground

You can disable the transluscent fill for the build platform by opening Options — Preferences
— Platform fill color. Set ‘Alpha channel’ to 0 and click ‘Ok’ on both dialogs.

7.3.3 Model Drawn as Box

There was an issue with the 3D graphics driver attempt to draw the model. It may be due
to the model data size or incorrectly installed graphics driver. Try running Composer using
fixed-function rendering mode in Options — Preferences — OpenGL — Fixed-function.
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Appendix

8.1 Printers INI Definitions

Beginning with Composer 1.1.2, the build parameters for Asiga printers are defined outside
of the software. The printer definitions were isolated to provide flexibility in future changes
to printer features and/or firmware changes. The INI files are located in <Composer Direc-
tory>/Printers.

8.1.1 General
Information about what this INI file applies to.

Class Defines the name of this printer class, which will be matched with Material INI ‘Gen-
eral/Printer Classes’.

Models List of printer models that can be handled by this class.

8.1.2 Parameters

Definitions of printer build parameters for the Build Wizard in Composer. A printer parameter
is defined with the ‘@’ key and the siblings of the group defines the attributes of the parameter.

@ Defines the default value for the printer parameter. You may specify ‘nan’ if the value is
unknown.

Alias Specify for backwards-compatibility with older printer firmwares.
Minimum Lowest allowed value, which is zero by default. Specify ‘-inf to disable constraint.

Maximum Highest allowed value, which is ‘inf by default (no constraint).

46



CHAPTER 8. APPENDIX 47

Units The parameter units shown in the Build Wizard, which is an integer parameter by
default.

C Temperature in Celsius

s Time in seconds

mm Distance in millimeters

mm/s Speed in millimeters per second

- Hidden parameter from the Build Wizard

As an example, the following lines defines a parameter ‘Thermostat’ in Celsius with aliases
‘Temperature’ and “Temp’. The example parameter range is between -5 and 50 with a default
value of 25.

[Parameters]
Thermostat/@=25
[Parameters/Thermostat]
Alias=Temperature
Alias=Temp

Units=C

Minimum=-5

Maximum=50

8.1.3 Build Estimation

Composer combines the current build information, material parameters and progressively
evaluates all the formulae under ‘Build Estimation’. Formula values are calculated through
an array of numbers and operators. The evaluated result of each formula can be referenced
for later use.

[Parameters/Build]

Slice Count=<calculated internally>

Model Volume=<calculated internally as millimeter cube>
Support Volume=<calculated internally as millimeter cube>
Total Volume=['Model Volume', +, 'Support Volume']

All build parameters are accessible within the formulae including keys defined within the
material INI. A value of ‘nan’ (not a number) will be used for unknown parameters.

[Build Estimation]
Normal Layer Count=['Build/Slice Count', -, 'Curing/Burn-In Layers']
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Arrays of numbers without any operator in between will be tested for validity. The first finite
number will be returned.

V=[-inf, nan, 7, inf, 4]
V=7

Mathematical operators (+, -, *, /, *) are not evaluated in order or precedence. Use sub-arrays
to isolate calculations.

Y=[1, -, 3, /, 4]
=-0.5

Y=[1, -, [3, /, 4] ]
Y=0.25

Composer requires the result to be saved under an ‘@’ group.

Build Estimation/@/Normal=<seconds>
Build Estimation/@/Burn-In=<seconds>

8.2 Materials INI Definitions

Material definitions files exists since Composer 1.0 in <Composer Directory>/Materials. Com-
poser will try to load older versions defined under printer classed subdirectory (Pico or PRO).

8.2.1 General

Name Material name.
Printer Classes Array of printer classes that can print using this material.
Heater Temperature Nominal air temperature during printing in Celsius.

Heater Enable Turn heating on or off without the need to overwrite ‘Heater Temperature’.

8.2.2 Curing

Material curing properties for a successful build. The XY and Z multivalue definitions are
selectively processed by Composer to ensure positive correlation and validated against neg-
ative energy values. The Z multivalue definition is additionally validated against negative
cured values.
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Z Multivalued tabular data that maps energy (mW/cm?-s) to cured layer thickness (mm).
Multiplier Curing thickness coefficient when looking up the Z table.

Offset Curing thickness offset when looking up the Z table.

XY Multivalued tabular data that maps energy (mW/cm?s) to edge widening radius (mm).
Burn-In Layers Opaque materials may require additional layers.

Burn-In Exposure Depth of exposure (mm) to be mapped in the Z table. Composer would
simply replace the build layer thickness.

8.2.3 Mechanics and Delays

Some keys defined in the Material INI may overwrite the default parameters inside Printer INI
Definitions. The keys can be any those had been predefined under the [Parameters] section.

For example, the following lines are inside Printer INI.

[Parameters]
Mechanics/Slide Velocity/@=5

Then inside Material INI, you can overwrite the value.

[Mechanics]
Slide Velocity=8

8.2.4 Support

Material-specific default values shown in the ‘Generate Support’ dialog.

Slope Self supporting angle in degrees between 1° and 50°.

Strength Multiplies supported surface area, eg. when contact width is 0.5 mm and strength
is 40, each support point can manage the force over 2 x 72 x 40 = 10 mm?.

Torsion Enables additional computation to load balance support structures.
Contact Width in millimeters between 0.2 mm and 25 mm.

Overshoot Distance in millimeters up to 5 mm.

AspectRatio Height over width factor between 1.5 and 25.

MaximumWidth Limits expansion by aspect ratio between 0.5 mm and 25 mm.

Spacing Between support points in millimeters between 1 mm and 25 mm.
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8.3 Legacy Materials INI Definitions

There were several material INI changes between Composer 1.0 and Composer 1.1. Com-
poser 1.0 will not load material INI written for Composer 1.1 due to the INI changes. Com-
poser 1.1 supports reading older material INI format from Composer 1.0 provided that they
are located within a subdirectory named by a printer class.

8.3.1 Array Values

In Composer 1.0, arrays values are ambiguously defined to be optionally surrounded by
square brackets [ ]. Some definitions can be read differently by Composer based on the
array length. This subsection examplifies the arrays of different length and how they were
treated.

1, mm Defines current value 7 and optional units mm.
1, 2, mm Defines current value 1, factory default 2 and optional units mm.

1, 2, 4, 3, mm Defines minimum constraint 7, current value 2, maximum constraint 4, factory
default 3 and optional units mm.

[1, 2] Defines a pair of values 1 and 2.

In Composer 1.1, all arrays are to be surrounded by square brackets [ ] with permission to
add any white spaces (including new lines) around each value. The definitions of minimum
and maximum constraints as well as units were moved to the printers INI.

8.3.2 Removed Keys

Many definitions of Composer 1.0 material INI are specifically related to machine control and
has no effect when curing different materials. However, you may still override the printer
defaults within the material INI of Composer 1.1.

[General]

Slice Thickness
Separation Distance
Separation Velocity
Approach Velocity
Slide Velocity
Slides per Layer
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[Burn-in]

Exposure Time

Wait Time (After Slide)

Wait Time (After Exposure)
Wait Time (After Separation)
Wait Time (After Approach)

[Normal]

Exposure Time

Wait Time (After Slide)

Wait Time (After Exposure)
Wait Time (After Separation)
Wait Time (After Approach)

8.3.3 Changed Keys
In Composer 1.0:

[General]
Presets=0.01,0.025,0.05,0.075,0.1,0.15,mm
Temperature=0,degrees,maximum,default,C
Burn-In Layers=count,default

[Curing]

Burn-In Thickness=depth
Thickness=[cured0,energy0]
Thickness=[curedl,energyl]
Thickness Multiplier=coefficient
Thickness Offset=curethrough

General/Burn-in Thickness does not actually cause the printer to print each burn-in layer at
the specified thickness. The thickness value is only used to calculate the exposure time while
curing a layer at the build’s slice thickness.

In Composer 1.1:

[General]
Presets=[0.01, 0.025, 0.05, 0.075, 0.1, 0.15]
Heater Temperature=degrees
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[Curing]

Burn-in Layers=count
Burn-in Exposure=depth
Z=[cured@, energy0]
Z=[curedl, energyl]
Multiplier=coefficient
Offset=curethrough

General/Presets is an optional definition with the default list shown above.

8.3.4 Added Keys

[General]
Printer Classes=[Pico, PRO]
Heater Enable=false

[Curing]
XY=[radius@, energy0]
XY=[radiusl, energyl]

8.4 Build Parameters

Light Intensity Latest light sensor value on the printer, affects Exposure Time.

Slice Thickness Step size in Z for all layers.

Exposure Time Standard duration per layer, affects Z and XY Compensation.

Z Compensation Omits voxels until the specified depth is reached.

XY Compensation Boundary offset adjustment to compensate for shrinkage and growth.
Burn-In Exposure Time Extended duration per burn-in layer.

Burn-In Layers Number of overexposed layers.

Separation Velocity The speed at which the machine separates each layer from the curing
surface. Reduce for large cross-sections.

Separation Distance The distance the build platform moves out after exposure.

Approach Velocity The speed the build platform moves into position for the next layer.
Reduce for large cross-sections.
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Slides Per Layer Number of slides per layer for aligning the curing surface.
Slide Velocity The speed of the alignment slider.
Wait Time (After Exposure) Increase for materials that require time to solidify.

Wait Time (After Separation) Increase for viscous materials and large cross-sections to
allow material inflow.

Wait Time (After Approach) Increase for viscous materials and large cross-sections to al-
low material outflow.

Wait Time (After Slide) Enable for large cross-sections in PRO to allow material outflow.

8.5 Language Translations

Change displayed text translations via Help — Switch application language... Once the lan-
guage is selected you should restart Composer to ensure all texts are initialized properly. At
the time of writing Composer is bundled with French and Polish languages.

You can expand Composer language translations online at https://www.asiga.com/translate/projects/asi
or any of our other projects at https://www.asiga.com/translate/. Credits for any translations

done are visible online at the same website. Language translations should be at least 95%

complete before they are included in any release.


https://www.asiga.com/translate/projects/asiga/composer/
https://www.asiga.com/translate/
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