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CUSTOMIZABLE
3D PRINTING
ENGINE

What is Z-Engine™?

Z-Engine™ is a customizable 3D print engine control software designed
to accelerate the development of 3D printers. The Z-Engine™ provides
“out of the box” support for the entire 3D printing workflow required to
drive low to high-end 3D printers.

The Z-Engine™ is offered to OEM partners as cross-platform software
lioraries and related tools that can run on Windows and various Linux-
lbased systems.

As a part of Z-Engine™, the Z-BuildPrep package offers a solution for the
build preparation workflow with tools such as mesh diagnostics and
repair, support structure generation, 2D/3D nesting, slicing, lattice/infill
and more. It is a robust solution for streamlining and customizing the
pre-print process.
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Background

There are several 3D printing technologies commonly used for various applications. These
technologies range from low-cost hobby-level FDM machines that cost a few hundreds of
dollars to high-end industrial 3D printers that cost hundreds of thousands of dollars.

Some of the commonly used 3D printing technologies are:

FDM (extrusion of filaments)

SLA and SLS (Laser based curing and sintering)
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A company wishing to develop a new type of 3D printer has a very steep technological
barrier to overcome. A 3D printer uses a complex combination of software and hardware

tools with many different elements such as:

Motion control

Print technology interface (e.g. Inkjet heads or DLP)
Process control (e.g. heaters, pressure pumps, valves)
3D preparations and slicing software

Printer control software

Communication protocols

Application specific software

Build preparation (pre-print)

All these elements need to be developed, integrated, tested and supported. These types of

developments tend to be very costly and time-consuming.




Multiple print technologies support

The Z-Engine is designed to be compatible with multiple print technologies allowing
maximum flexibility while reducing development risks.

Core Modules

Laser
Scanning

3D printer control software tends to have many shared elements regardless of the actual
print technology. Z-Engine™ provides the core functionality required for driving a 3D printer
as well as technology specific elements (e.g. drivers and logic for a DLP printer).

Architecture and interface with application specific logic

The Z-Engine™ is designed for easy integration with the application specific logic. A simple
and clean API provides access to all the Z-Engine™ functionality while enabling to easily
extend and customize the 3D printer behaviour. Visionware3D provides examples and
templates for creating user interfaces that communicate directly with the Z-Engine™ as well
as a reference implementation that shows how to use the Z-Engine™ capabilities.
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Chart 2 The architecture of a Z-EngineTM based system




Comprehensive Build Preparation Tools

The Z-BuildPrep package provides libraries and a toolset to accelerate the development of
the pre-print workflow. Whether implemented as a desktop application or integrated as a

part of the printer firmware, the Z-BuildPrep offers powerful tools for processing models
before printing.

Mesh Repair DLP Support Structures SLA/Metal Powder Bed
Support Structures
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Modular design

The Z-Engine™ is designed as a modular set of services that can be built together for a
given configuration.

The main modules in Z-Engine™ are:

. Core functionality

Support the common needs of 3D printers that are used in almost all
applications such as:

Parameters management
Jobs management
e Job file format (that may contain STL files, PNG files and/or various other
files)
e Loading and saving of print jolbs
° Per-job configuration
e Jobs caching
Logging service
Print sequence management
Hardware Abstraction Layer (HAL) and device management
Secure and reliable version update service (“firmware” update)
APl with user application (support C/C++ or any other language that can call
DLL functions such as C#)

. Python scripting interface

The Z-Engine™ provides a powerful Python interface to the internal API. Using the
Python scripting, the user can:

Quickly test and prototype various aspects of the system
Create calibrations and diagnostics procedures
Easily extend and customize various aspects of the printing process
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High performance and reliable slicer that can be used for pre-print slicing or as an
integrating progressive slicing service eliminating the need to pre-slice the entire
job in advance. The main features of Z-Slicer are:

Extremely fast and reliable slicing

Robust and fault tolerant design with the ability to overcome various
common STL problems without the need to correct STLs before slicing.

Ability to manage massive data files in the order of multiple gigabytes

Can slice to memory or generate PNG or SVG files

Support transformations and objects cloning

Support different types of anti-aliasing in both XY and Z

Variable slice thickness algorithm

Can run on low-cost Linux systems

Not dependent on open-source libraries



Modular design (Continued)
| ) Motoncontol

Built-in support for various types of motion controllers while providing abstract and
easy to use interface.

Support many common motion controllers

Support for linear and rotary axes

Flexible assignment of axes to multiple motion controllers (or even mixing different
motion controller types).

Easy to add support for custom motion solutions and additional controller types
Advanced emulation capabilities

[ ) 1/0 Management

Built-in 1/O management system suitable for common tasks in 3D printing such as

temperature control, machine 1/O management and process control.

Built-in support for various common PLC types such as Beckhoff, BRX, ABB and Delta
Control actuators, sensors, heaters and other I/O elements

Support serial devices

Support for generic Modbus RTU or TCP/IP controllers

Support local I/O interfaces on Linux boards

. Projection system interface

Interface with common industrial DLP projectors

Low-level interface with generic HDMI or LVDS based devices
Accurate control of UV exposure time

Support for movable and multi-tiled projection

Support multi-exposure

Support for variable slice thickness

. Jetting system interface

Interface with common industrial Inkjet drivers as well as custom interfaces.
Support for unlimited number of deposition channels (“Separations”)

Support for ink delivery system (IDS) management

Optimized data preparation pipeline for bi-directional, multi-pass printing control
Empty areas skipping (“white” skipping)

Heads temperature and voltages control interfaces

Full emulation for the entire print sequence



Modular design (Continued)
| ) Z-Inspection

Integrated inspection system support for calibrations and process control.

® Support for various USB and Gigk camera types

Machine vision library with built-in support for sub-pixels fiducials detection
Built-in support for pixel size measurements (projection devices)

Built-in support for Inkjet heads alignment calibration

Support for projection distortions measurements

Various other algorithms for calibration and tuning of 3D printers

[ ) z-BuildPrep

Advanced set of tools facilitating pre-print and build preparation.

e 3D Data viewer and editor capable of handling multi-gigabyte models and
complex tray arrangements.

® Automatic mesh diagnostics and repair for holes, inversions, and surface issues,

ensuring error-free prints.

Parametric support structures generator

Thickness Analysis - Generates heatmaps and warns of design rule violations

2D/3D nesting to improve material efficiency and reduce print time

Advanced Mesh Manipulation - Mesh cutting, splitting, merging, hollowing, and

lattice/infill allow complex pre-print customizations with ease.

Contact Us Today - Speed up your
next 3D printer development with us.

L +614 68761042 _

™ info@visionware3d.com Vis I\-) nwdare 3 D
% www.visionware3d.com

9 3/17 Lang St. Mosman NSW 2088 Australia
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