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Autodesk PDMC and Vault Professional
Optimize Multidisciplinary Workflows

Markus Koechl
Autodesk — Central Europe

Learning Objectives

e PDMC & Vault Overview
o Get an overview of major capabilities and workflows covered by the Product
Design & Manufacturing Collection toolset
o Learn how Vault Professional captures all relevant engineering data using built-in
functionalities
o Learn how iLogic Automation extends workflows beyond design automation
o Workflow Challenges
o Getinsights on challenges encountered when consolidating data for different
disciplines, like sharing models for procurement or machining
e Where To Start With Automation
o Learn how to access available configuration and automation samples that might

help to eliminate unproductive steps in daily work

Description

The Product Design & Manufacturing Collection offers tools and workflows, enabling
multidisciplinary collaboration from ideas to manufactured products. This class demonstrates
use cases showing how Vault Professional software captures all relevant data to share the right
information to all people involved at the right time. Follow best practices and practical use
cases. Discuss challenges encountered in daily work of engineering and requirements of
downstream processes of procurement, manufacturing planning, and machining. Watch live

demonstrations using built-in capabilities, and learn how automation options of Inventor
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software and Vault Professional may eliminate repetitive and tedious tasks. Additional class
materials are going to share all samples, configurations, and automation snippets used and
shown during the class.

Your AU Experts

Markus Koechl is a Solution Engineer for Vault Products. He targets customer needs, practical
workflows, and is always eager to overcome barriers by extensions or automation. That’s the
simple reason that he started programming Inventor, Inventor iLogic, and Vault APIs with the
background of a Mechanical Engineer.
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1 Overview — PDMC & Optimization Potential for Autodesk Vault

Let’s start with the Product Design and Manufacturing Collection. This collection was put
together based on the feedback we heard from our customers.

First, it simplifies access to your technology. One subscription that provides tools from concept
to manufacturing.

Second, we put more functionality in Inventor. Don’t force us to learn different Ul's or deal with

file translations associated with using multiple software applications.

“ AUTODESK PRODUCT
DESIGN £ MANUFACTURING
COLLECTION

Engineering Production Engineering Distribution

Additive Moid Tool Production Production
Manufacture and Die Management Monitoring

Factory -
b Planning Machining
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n

Design

The two top priorities for PDMC may have sound idealizing. We need to acknowledge what
challenges industry reports continuously tell.
Sharing and finding information — or working on outdated data. Does this resonate with your

experiences?
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Top Design Challenges Related to Data Management
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The good news is that PDMC already helps to overcome the challenges. We added more in-
canvas workflows to Inventor.

Users share the familiar user interface, and it avoids file disassociations by copying models for
other disciplines, like Simulation, Tolerance Analysis, Sheet Metal Nesting, Factory, and
Machine Layout Planning, or subtractive CNC Manufacturing.

And — it streamlines sharing and re-using the data across disciplines.

Common Data Model
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Some time back, we started offering AnyCAD workflows in Inventor.

The concept of associatively referencing data of other formats or platforms makes data sharing,
collaboration, and re-use of up-to-date engineering content much easier.

Associative Interoperability - AnyCAD

How to overcome the Challenges...
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Production

PDMC includes Vault Basic. Capturing files and properties in a database remove all barriers of
finding information.

But staying honest, | can admit that several issues listed before remain uncovered.

Data Management
How to overcome the Challenges...
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Upgrading options of the Vault family — Vault Workgroup and Vault Professional - address the
remaining challenges.
Revision and life cycle management, change orders, and a scalable toolset of bidirectionally

communicating information from on-premise to, and back from cloud platforms are the major
influencers.

Data Management vV Vv

How to overcome the Challenges...
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Hold-on: are you saying the merely adding Vault data management solutions solve all the
challenges per se?

Yes, and No:

*There are complex tasks that we can solve quickly.

*There are more complex tasks that require implementation efforts..

There are new challenges that PDM implies

In a few minutes, | show and discuss diverse scenarios and workflows. For some of them, the
built-in capabilities have all potential of coverage. Others require to include more consideration

on individual requirements and extended implementation.

In any case — | stick to available tools like iLogic, Vault custom Job Processing, and share these
samples as a starting point for your customization.
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A short product demonstration gives insights into the power of data management in general.

Watch how to find, re-use components, and track changes for downstream processes.
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2 Built-in PDMC-Vault Workflows — Capturing Engineering Data

2.1 Capturing Engineering Data — Inventor Nesting-Vault

Capturing engineering data for manufacturing is an indispensable step.
Inventor Nesting targets to optimize sheet metal cutting.
Automatically find all cutting parts across many assemblies, arrange them on available sheet

sizes, and integrate Inventor CAM’s laser and water cutting options for rapid machining.

Capturing Engineering Data

Inventor Nesting

Automated true-
shape nesting

Nesting Reports
DXF/DWG

- Import

> Integration with
CAM

Sound’s like push button-process — what it isn’t yet, at least as of today.

However, we have customers who streamlined their workflow directly from Nesting to ERP or
MRP systems.

Is there a benefit of adding PDM to this scenario?

Probably yes.

First, let's imagine the mass manufacturing of various products. Production planning aims at the
best utilization of raw material and machines. So it may be worth spending time to find a set of
products that result in the best utilization and keep this for future reference. Inventor Nesting
integrates with Autodesk Vault to precisely capture these relationships for recurring production.
On the other hand, this raises a new challenge for BOM management. The engineering BOM
continues to list all sheet metal parts (and other components that base on cutting stock). A
procurement BOM has to aggregate differently and find out quantities from nesting reports while
filtering the nested parts in the BOM.
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Secondly, consider project-driven manufacturing. We cannot re-use existing arrangements of
cutting parts, and we should avoid any efforts on archiving the nesting files long-term. Limited
resources, costs, and environmental impact lead us to optimize utilization of stock and energy
also in these manufacturing scenarios. Vault can help to collect assemblies from different
projects and extract increasingly cutting components over a while. It is best practice saving a

bunch of relating files in PDM, even if we re-use and search for it within one or two weeks.

Nesting
General Purpose and Implications on PDM
= Mass manufacturing * Project driven manufacturing
= Optimize utilization of stock and * Optimize utilization of stock and
machines across range of products machines for running project
being manufactured at a point of time manufactured parts
5 [l P-00000
¥ E SR-0001 — b 0 B 00-Documentation b
5 B8 SR-0002 S| 01-Data| H'_-J
;@ o @ o0 o @
) > ¥ 7 02-Building o
7 3 SR-0004 % 7 03-PointCloud
7 [0 SR-0005 # 7 04-Packaging machine &]
+ [E3 SR-0006 — # £ 06-Asset Creation
% £ 07-Process Analysis
>Multiple sources link to one nesting > Multiple sources link to one nesting
>CAD BOMs don't reflect nesting BOM >CAD BOMs don't reflect nesting BOM
— Long-term value of managed nesting = Mid-term value of managed nesting
file for recurring production file due to one-time manufacturing

A brief product demonstration introduces the process of adding assembly for nesting component
extraction. Once a nesting file saved to Vault, Uses and Where Used views list all related

components instead of the source assembly parent files.

10
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If you try the workflow on your own, take into account that Vault always insists on data
consistency.

Therefore the check-in of Nesting blocks as long as source files reside outside of Vault.

The Uses and Where Used views lists vaulted files only, so the Nesting add-in consequently

follows PDM principles.

Nesting — Vault
. . * [ i -
Applies to Nesting 2019.2 and later e
T Source
= Add Sources from Vault (%) Source File.] (Bottom Bracket.ipt)
/* Source File.2 (Back Bracket.ipt)
= Check-in of Nesting is blocked if source ~ el Card Cor
files are not vaulted I k% [
. . o CEYHE®
= Uses View displays correct source file links %E
01-0820.6m
= Direct links and source's children v B xdrorty
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All parts linked to nesting assemblies for manufacturing require filtering on BOM reports or ERP
exports.
There are no pre-defined criteria in Vault behaviors configuration. We need to include this in

custom implementation planning.

Nesting — Vault Item BOM

Applies to BOM Reporting and ERP Export

= Filter Sheet Metal components from item

BDM If nm | Sheet Metal Stainless Steel EMN 1031 1.4571 .. { |23
= CAD BOM is base for manufacturing || Sheet Metal Stainless Steel [en 1031 14571 . |
1m | Sheet Metal Stainless Steel EN 1031 1.4571 ..
" SM components are nested. | Sheet Metal Stainless Steel [en1031 1571 . |
¥ et :She!t Metal Stainless Steel .EN 1031 1.4571 ...
S i a4 | Sheet Metal Stainless Steel [EN1031 14571 .. | §
o vt [ B & | Sheet Metal Stainless Steel [En 1031 1.4571 ...
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Reviewing this chapter — we recommend setting the right expectations on the scope and
potential of managing nesting workflows with Vault.

In any case — Vault, as a single source of truth, should save the nesting files as we manage the
components already.

Eventually, the chapter “Integrating Manufacturing” might add more votes to a decision of
managing everything, the NC code for each nesting included.

Don’t forget to select an option on handling the BOM related data of nesting.

Takeaways
Managing Nesting Assemblies
* |dentify Scope
= Recurring Nesting Production
= One-Time Manufacturing/Nesting

v Vault Optimizes <
v' Managing Nesting Source Relationships (
v Manufacturing Release Process
v NC Code Association

» Avoid BOM Redundancy
» Disable SM Items in Manufacturing BOM ¥/,
» Enable SM Items in Engineering BOM

13
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2.2 Capturing Engineering Data — Inventor Nastran-Vault

Validating and simulating virtual products and prototypes has gotten a permanent role in
Engineering.
PDMC added full NASTRAN solver capabilities and powerful study options to Inventor.

Capturing Engineering Data

Inventor Nastran

g’ ) + Advanced Physics
. ‘ Better idealizations —
better results
More materials

History UM Where Used  Change Order ‘P'aizw CADBOM Datasheet \d |ntegrations with
Latest  Work in Progress v B CFD‘ MOIdﬂOW and
L i . Helius
Fie Name Revision Seate (Histoncal) °
P o . SN Standalone Nastran
> 5 i 0403-002-Piipt A Work in Progress Solver
# [ 0409.003-Pipt A Work in Progress
® @ 0408-007-Pipt A Work in Progress
A

# ] Bucking 1.pkg Werk in Progress

In-place or in-CAD simulation makes the studies’ definitions and setup parameter associative to
the models as a default.

What about the study results? You might argue that having the study setup archived allows re-
running the validation again. Yes, but we shouldn’t take for granted that re-running studies on
new releases, e.g., updated solver technologies, calculate identical results.

At least, the final design needs to reference back to the validation. It is an essential contribution
to virtual prototypes/twins of products.

Not only in case of product failure but also cases of product improving revisions, design, and

validation results have to continuously tight together.

14
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Inventor Nastran
General Purpose and Implications on PDM
= In CAD tools aimed at the design engineer. e e —
» Associative FEM setup and solving S g :
» Include FEM data in design release process “'m '

By Busking am Wtk in Bregie
Treeemvia Mastran Package

= \alidate design suitability before the product is built.
» Complete virtual prototype/product

= Reduce over engineering.

= Prove and generate reports to backup design changes.
~ Revise design and validation data

A context command (right-click within the Nastran Model Tree) Create Updated Vault Package
creates an equally named package file in parallel to the CAD file.

Nastran adds the *pkg file to external Inventor references (3rd party node). Vault as a default
includes these reference types as a parent-child relationship during check-in.

Opening Inventor files with Nastran results downloads the results package. Loading results
command within the Inventor Nastran environment silently extracts the package first in the
background.

File open dialog preselects the extracted result file within the sub-folder structure.

Each updated result/package update increases the suffix counter based on the latest checked-
in one.

As a result of this naming convention, Vault does not build history tracks of the package itself

but includes each package result in the parent’s history.

15
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A look behind the scenes: Inventor Nastran result files are of different types depending on the
study. They save in the file and folder structure, starting from the models' current directory.
\<modelname>\InCAD\FEA\*.*

Inventor Nastran with Autodesk Vault

Manage simulation files inside Vault

= |nventor Nastran analysis related settings
are saved along with the Inventor file

= Result files however are saved in separate - “
files T

=  Primary files
* MNAS - Nastran Bulk Data File

Raw simulation data "TI'.'-:L |

FNO — Einary Results Files Name - Type Size
Usually heavy data | ] et22z0f32FHO FNO File 2,743K8
. ._'I el22zof8z LOG Text Document 56 KB
= Support Files N el?2zof8znas MAS File 1,534 KB
LOG —analysis data ,J el22z0f8z.0UT MaldDesignFileHandler,Dacument 43KB
OUT = ASCII results file [] el22z0f82 RSF RSF File 4KB
RSF - results summary [ ucenseLoG Text Document 1KB

A context command (right-click within the Nastran Model Tree) Create Updated Vault Package

creates an equally named package file in parallel to the CAD file.

16
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Nastran adds the *pkg file to external Inventor references (3rd party node). Vault as a default
includes these reference types as a parent-child relationship during check-in.

Inventor Nastran with Autodesk Vault

Inventor Nastran 2020 introduces new capabilities

» Create Updated Vault Package automates
existing workflow and goes beyond R

fumembis  Deign  I0Model  Annctate  Stech inepect Tock

= Creates archive from result files EEB B @ &£ /&
. adoptls corTl ponent file name F= eI —— nl-tL s g{; :‘%‘ B
= PKG is a zip of the subfolder o : g o
\INCAD\FEA)\ ' :
* Links package as a 3" party file to
design file

= Treated during check-in and check-out as a
reference

Opening Inventor files with Nastran results downloads the results package. Loading results
command within the Inventor Nastran environment silently extracts the package first in the
background.

File open dialog preselects the extracted result file within the sub-folder structure.

Inventor Nastran with Autodesk Vault

Simulation study files package handling

= During GET/Check-out PKG file is

b Sgarch Help [

downloaded automatically, not extracted lﬁ!m , Ef{ﬂ w%“ m__':{';ﬂm = o
= Extraction is initiated as soon as Load :

Results command is used lpiolowroed oot e sthrt B
= Easy to open existing results when needed -

=
Skar  View s
o ThEPC & Lowal ki) » M-Sesphs + Desighs o P-O00G + Beching - WCAD o FE& " N

Farre Db mccitied tree o PR

| ZSHIA NG
| IRRIALOG
1 masetiirae
wmes | s Ut
| i BEF
| LICERSELDG
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Each updated result/package update increases the suffix counter based on the latest checked-

in one.
As a result of this naming convention, Vault does not build history tracks of the package itself

but includes each package result in the parent’s history.

Inventor Nastran with Autodesk Vault

Updating simulation package workflow

» Updated simulation results require to P — .
update also Vault Package again i s S

= New Package is generated with _1 suffix

= 3 party link updated to replace previous
package

Iu\w, Uses  Whee Used  Change Crder Sreview CAD BOM  Dstashet

[ [Comest  Wok in Brogress o &

Engineers might tend to work on copies of the original CAD model file.
Whenever possible and appropriate, use an assembly or part-in-part container (derived part)
instead. It allows to include reduced design context, separates the design and validation files,

and finally helps to assign different categories/lifecycles in Vault.

18



/\ AUTODESK.
UNIVERSITY

Inventor Nastran with Autodesk Vault

Recommended use case

* FEA models usually differ from CAD model 1 i R .
= Simplifications, Idealization, ... s

» Use new parent as container

» Reference design data incl. design
context components

v’ Separates simulation and engineering
assembly 7

v" Auto assign different category and s
lifecycle

Simulation study déta '

Inventor Nastran package files are one of many design companion file formats. The subfolder
structure is unique to this companion type, and users must not save intentionally other files to
this folder structure.

The package would include any other file as well.

Companion files file formats that don’t require property management in Vault. Instead of using a
base category as a default, we recommend configuring a common category for companion
packages like Nastran.

Later chapters in this document/presentation introduce more package types — but with the same
behavioral intent in general.

The use of parent container files allows specific release cycles. It might make sense to apply the

same for child packages.

19
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Inventor Nastran with Autodesk Vault
General recommendations )
i 0409-007-Pipt  3/31/20191244PM  Autodeskl... 105 KB
= Clean up simulation results before creating o Buckinglorm 3129 139PM __ Autodeskl..  _BSTEKE
package, be sure to have the relevant g:z:‘:ﬁ:: i’;:i j;:::l;;: :ﬁ:‘:‘ E?::: I
simulation files only e : - '

= Managing pkg with specific category allows
better filtering where needed and
differentiation from other files

= Use lifecycle definitions of parent file to
simplify release process
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Embedded simulation eliminates any file transfer. The usage of independent parent “container”
files even more requires a common environment that manages and maintains the referenced
component structure.

The Inventor Nastran Vault integration enables by a single step to compile a single file for smart
lifecycle and revision management in Vault.

There is no need to keep Nastran files locally. Even if working folders purge once a day — Open

from Vault delivers FEA result files alongside.

Takeaways
Managing Nastran Settings & Results

* In CAD FEM makes file handling easy

v Vault Optimizes
v" Single Package File
v FEM Setup Assembly — CAD Model Association =
v Integrating FEM in Lifecycle/Revision Management (

» Secure Clean Packages
» Empty local FEM Folder
» Establish Vault Workspace Sync

21
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3 Built-in PDMC-Vault Workflows — Machine and Factory Layouts

Managing Asset Libraries, Assets, and Layouts in Vault
With Factory Design Utilities software, you can plan and validate factory layouts for efficient

equipment placement that can improve production performance.

Machine & Factory Layout Design

Managing Asset Libraries, Assets, and Layouts in Vault

Process Modelling
Planning Layouts
Detailed Design
Design Review
Communication

A layout project always has a joint project file — the layout data file. It works as the master,
knowing independently of the CAD format dimension (2D, 3D, or 4D), which asset locate at any
place in the 3D space, level, or layer.

Layouts assemble fast if all assets reside in a central company based or cloud-based repository.
Assets reflecting intellectual property or product versions and configurations are managed best
by Vault.

Revision management helps to create new layouts based on accurate, up-to-date, and available
assets.

The FDU integrates with Vault, not only managing the library assets. Layouts in Vault share
insights — without any need to open the files — on full content. Uses views drill down to individual
asset configurations or instance information of multiple identical assets, like multiple robots.

22
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The quick FDU demonstration highlighted the essential source of any layout in any dimension:
the asset library.

Vault is the only option in the market to publish, edit, and revision manage library assets.

While consuming assets from a Vault based library, the FDU integration creates Layout objects
in Vault. These nodes open the deep insights you have heard before during the workflow
introduction.

Factory Design Utilities
General Purpose and Implications on PDM
= Create Machine and Factory Layouts

= Drag Assets from 2D/3D Library
* Draftin 2D -> Auto-Open 3D/4D 02  Fanning tayout

Vault PDM u

¥ Vault — Insight Content QB File Versioning
¥" Vault — Managing 2D — 3D - 4D
v Vault — Extended Uses View

v Assets

v Asset Configuration

¥ Asset Instance Information

» Assets Management
; : . > 2D- 30 - 4D Sync
= Asset Library 03 Detailed design . 4
.. » Revision Management
v" Vault — Revision Management
) (04 Design review » Lifecycle
¥ Vault - Where Used Information » Layout Management
05  communication » Project BOM
= Layouts
» Layout BOM
»

Project Tracking

23
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A library asset is a set of files to represent the two- or three-dimensional geometry in the layout,

property data in multiple languages, preview images, and lightweight 3D preview formats.

Vault FDU integration packages all of them, captures and links connector classes, and tracks

their consumption.

"Where Used" information with instance details is one of many benefits.

Asset Library

Managing Tasks and Benefits of PDM

= Library Asset — Set of files
= Asset Publisher
= Save to Vault
= Edit from Vault
= Save Connector Class to Vault

v Vault Library Asset — Package file
v Simplified management
v Where Used — 2D/3D/4D independent

Factory Asset Libeasy » Architechsral » Struchural » Mezzanine

O Maene
2d File Folder
_iready
Farmibyxmil
lockiilelck
Mezzanine.dwf

f Mezzanine.izm
B Mezzanine.ipt

! Mezzaning.nwc
| Mezzaning. prg

W staivipe

s Cbamnn {Circular Grid)fal

Wimtzry Wom  Wheelisd (hasgedefr Preasw CADBOM Devescn Tes O

b A

Latest Wik in Progress

Hame Fawision  Site [isier
W Mezzariaatat a
5 3 Fadtowy dasel
& Mezarise
iy Fctassy Lt [
Py Merrafacturreg Facity Chirall Lipsut 001

Wokin Prsgy

Factory Assets are consumed assets of variable or static library assets.

Vault FDU manages not only the re-usable file but also the connection to the library source and

the Where Used location, like an individual instance in a giant machine or factory layout.

24
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Factory Assets
Managing Tasks and Benefits of PDM

* Asset — Consumed Library Asset
= Variants

fb Mezzanine_601120AD37779DDC375610CC528E2E64.iam
@ Mezzanine_DF#=F_601120AD37779DDC375610CC528E2E64.ipt
@ Stair_DF==F_601120AD37779DDC375610C C528E2E64.ipt

= Single File per Size/Variant
= New Files on edits/library revision

£5 Lift Tatle
£.8 Man
. £ Mezmine
v" Vault Assets — Factory Asset Object £3 Ouisi
, N . £5 Pater
v Uses — Library Asset, any version, or £ e T

Contents  Where Used  Factory Asset info

revision !

v" Where Used — Layouts, detail levels [tame ltce Properbes__ st
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A layout data file represents a factory layout project.

Vault manages the file silently in the back but creates a Layout object node that references all
related CAD files if multiple formats (2D, 3D, 4D) get activated.

This node also references building underlays or point clouds of scan data.

Like other FDU-Vault objects — also, the Layout object opens the deep insight into asset
configurations and individual instance tags and properties.

Factory Layouts
Managing Tasks and Benefits of PDM

=
= Layout — Project File |§ ﬁ L_‘j

= QOpens in AutoCAD, Inventor, Navisworks _ 2
= Consumes 2D 3D or 4D Format (Library) e

= References Building Model O L e

() L Manufacturing Facility Overall Layout 002.LayoutData
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Customer workflow — SCHEUCH uses Factory Design and Vault Professional managing all
Library assets, and Layouts for sales to order process.

During order processing — Detailed Engineering starts from Vault, following all layout assets to
activate detailed design and manufacturing drawing updates.

TECHNOLOGY FOR CLEAN AIR
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We sometimes call Factory Design Utilities, “the better Inventor”: the power of FDU depends on
the asset library content.

Legacy AutoCAD block libraries are a valid starting option, but publishing assets from an
Inventor model or simplified assembly unveils full automation options.

The publisher derives 2D and lightweight 3D formats, links all metadata and connector class
information, and saves the package to Vault. Due to this, Vault Professional only integrates the
full release management and enables the in-depth reporting and insight capabilities within the
PDM views.

Takeaways
Managing Factory Design Assets and Layouts

= Power of Factory Design Utilities depends on Asset Library
= Completeness and consistency
= Access control
= Revision control management

v Vault Optimizes (
v" Consistency of Asset Library
v Asset release management
v Layout content insights
v Layout release management 2
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4 Extended PDMC-Vault Workflows — Integrating Manufacturing

4.1 Managing Tolerance Analysis Data in Vault

Inventor Tolerance Analysis software is designed to understand the cost impact of dimensional
variation.
Stakeholders get invaluable decision criteria from advanced statistical results and reports based

on dimensional and tolerance stackups.

Integrating Manufacturing

Managing Tolerance Analysis Data

Stackup
Advanced
Statistical results
Report Generation

To get there, Inventor Tolerance Analysis manages product requirements, shared dimensions,
tolerances for multiple stack ups.

The role of Vault is backing-up stacks, capturing result sheets, and link findings to required
actions, like Engineering Change Orders or notifications.
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Inventor Tolerance Analysis — PDM|PLM Workflows

Considerations and Options Leveraging Autodesk Vault Professional

= Inventor Tolerance Analysis manages
* Product requirements

= Common dimensions and tolerances =
for multiple stackups. :

= Calculation of geometric tolerances.
= Calculation of statistical results.

= Objectives for PDM|PLM workflows
* Backup external stack-up data
= Capture statistical results sheets

= Communicate findings and required
actions

As of today (October 2019), Inventor Tolerance Analysis integrates not to Vault as a default.
To get more insights, | have published a technical study based on iLogic rules. Like other
Inventor Add-Ins, it repeats the concept of configuring output folders, capturing all results and
stack-ups. One time more, these result in package files, and Vault tracks the parent-child
relation.

Another idea behind the concept is the option to initiate Engineering Change Order or

notification.

29



{\ AUTODESK.

UNIVERSITY
Inventor Tolerance Analysis — Vault Concept
Managing Tolerance Stack-up Data and Reports
= Inventor iLogic — Package Manager ;ﬁ%&ﬁmiﬂmmmmmmmem—
= Backup external stack up data e it = ™ e
= Capture statistical results sheets e —
= — e

= Autodesk Vault

* Include Report Package in design
release process

* Communicate findings and required
actions via ECO notification

[
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Generate detailed reports to collaborate with manufacturing and quality engineers. So it is more
than worth managing all tolerance analysis file types related to their model. Simply adding
reports and stack-up definitions to Vault helps to track relationships and revision dependencies.
First evaluations were applying the iLogic based sample integration and direct to different
requirements already. AU is always an excellent opportunity of discussing scenarios like this.
Reach out to me, or my teammate Melanie Thilo @Autodesk in case you liked chiming into the

planning of a deeper Integration.

Takeaways

Managing Tolerance Analysis Data

* Enhanced Collaboration
* Manufacturing and Quality Engineering

* |mproved Quality and Reputation
= Reduced Cost ( |

» Vault Optimizes
» Report to Model Association
» Archiving Stack Definitions/Variants
~» Downstream Sharing of Results and Reports 2
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4.2 Automating and Managing Inventor CAM & NC Data

This chapter dares to integrate automation capabilities of Inventor iLogic for Inventor CAM with
multiple roles of Vault. The core application in this scenario is Inventor CAM. | can’t focus on its
power in 2,5- to 5-axis CAD/CAM programming features. Instead, | introduce a common

challenge that CAD/CAM programmers face usually!

Integrating Manufacturing
Automating and Managing Inventor CAM & NC Data

Inventor CAM Post Processing B

Machne Options

Machine DECKEL MAHO DMU 60 P I¥] |

DEOKEL MAHO DMU 607
DEOKEL MAHO LLTRASONIC 70-§ I

Generate toolpath
from face

Milling, Turning,
Mill-Turn options
Laser, Plasma &
Water options
Post Processing

CAM programmers quickly start copying the CAD model of the machined part. They probably
have to do this, because Engineering released and locked the workpiece model file but
integrated CAM needs to save NC setup or toolpath definitions to the file. Or you edit features,
suppressing geometry. Inventor is great in designing for manufacturing tolerances for far more
than a decade.

Several years back my question was — how to integrate CAD/CAM in PDM based design
workflows?
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Workflow Challenges & Benefits

Inventor CAM - Associative CAM and Post Processing

= |ntegrated CAM tights source geometry
and toolpath associatively

* Saving NC setup and toolpath 3
dofinton & @ 001375.ipt

= Updating according design changes

Released to manufacturing
= Toolpath definition might edit the work

piece
* Suppressing features * How to integrate it in PDM based design
?
= Activating median tolerances workflows”

And — | got involved in solving more requirements: How to manage
Post Processor files per machine

NC Code files

Setup Sheet files

Including their relation ships?

Workflow Challenges & Benefits

Inventor CAM - Associative CAM and Post Processing

= Components might get manufactured on
different machines based on availability

(55 @ 001375.ipt

Released to manufacturing

* How to manage related links for ?
* Post Processor — Machine
* NC Code — Workpiece
= Setup Sheet— NC Code
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Our solution approach is to run Inventor CAM, starting from an assembly template. It may start
with the existing geometry of the machine context and clamping components. Saving the setup
and tool-paths is separated from workpiece models, and the Inventor assembly context allows
the Vault add-in to edit the machined part files temporarily. We can start using median tolerance

activation on locked files!

Inventor CAM — Vault | Concept g SSE—
Inventor CAM - Assembly Template (B Overview of 30 Toolpsthsiam
* Run Inventor CAM in assembly context , g:ﬁwwm
saving B orign
* Setup and toolpath — i
* Linked NC code and Setup Sheet files @ £nd of Features
= 5 . v [£7 Machined Parts
Clamping and machine context peaiy
() ctamping
[ stock

[ work Plane 1

= Temporarily activate component changes,
e.g., Median Tolerance

* Inventor allows edits on read-only files

No question — Vault shares these templates based on revision and release management.The
same applies to post-processor definition files. Starting from Autodesk’s massive library of

“Posts,” adjustments are essential changes and should be kept safely.
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Inventor CAM — Vault | Concept
Vault - View
= Managing Templates and Posts
Uﬂ 'mp‘m L |_| iName
@ (@ AutoCAD
@ [ Design Data = File
@ [l Folders = Assembly
E @) Inventor &) B Inventor CAM-Setup.iam [
" M Mef:hmml () B Inventor CAM-Setup-Vaultiam [
m i@ Office
B rpes — s .
@ [ Settings & [y StandardFactoryLayoutiam €
£ «Dis = Base
1 Libraries B e
7 i iLogic (=1 CAM Post Processor
@) Inventor CAM & [ dmg meri dmu 60.cps o Heidenhain DMU 60 Individual Post Proce:
@ ) Machines @& [ siemens-240d.cps = SIEMENS 840 D Post Processor Definit
® [ Posts B
i [ Textures
] Plet Sets

A side note — do you remember the Factory Design Integration discussed before? If CNC
machines are in the vaulted library, we even can link the templates and post-processor files to
them.

Back on track..., | want to introduce other pieces of the Inventor CAM — Vault workflow.

Inventor CAM — Vault | Concept FDU Extended

Vault, Factory Design Utility — View

» Managing Machine Assets * Managing Factory Digital Twins
= Link Templates, Posts, Service Docs e g e B o S i bt

L OBy ks Comamam

(R F-Sargies - CAD dekrin .

) Ouerge e i By e

3 b b F (RN MEHOCMUEE
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[
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The solution approach starts, once the CAM programmer finished setup and tool-path
definitions. Replacing several manual steps to gather all information and files for the NC output,
the iLogic rule Inventor CAM Post Processing starts a dialog.

The user selects from a list of available machines. Which machine is available — the Vault
knows all, if machines are either listed in Vault or managed as a vaulted asset. In any case, it

downloads the post-processor definition file; it is a required input for NC Code generation.

Inventor CAM — Vault — iLogic Design Automation
Automate NC Code Qutput and Vault File Management

= Activate Inventor CAM-Setup Assembly * Automation
* Select Machine * Reads available Machines from Vault
* Download post processor definition

Inventor CAM Pest Processing = |
Madhine  Optiors

Machine DECKEL MAHD DMU 60 P B

DECKEL MAHD DMU 0 P
DECFEL MAHO LLTRASONIC 70-5

Create NC Fles

Several options allow additional post-processing automation tasks:
First of all — activate median tolerances, Yes/No?

Others refer to the output format and paths, save locally, to a shared drive, to Vault, or both?
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Inventor CAM — Vault — iLogic Design Automation
Automate NC Code Output and Vault File Management

= Activate Inventor CAM-Setup Assembly ‘ p—m—— ‘
= Select Options ‘
o oM PosProcesg B * Automation Machining - Tolerance
- ?"“‘“‘ * |terates one to many work pieces
;‘mm,,mm,m - = activating median tolerance

= MG Fie Optons

Create Senp Shest | Troe | senpshestormat  [Excel [~ i .
= Automation NC-File
Add C Fles to Vault [True ~

. = Create NC file for selected machine
Shave IC Fles -Path [CoTenas _ » Create Setup Sheet

= Add Machine/NC Code to Vault

* Copy NC Code/Setup to external share

Follow the process live:

Pressing the button “Create NC Files” fires the steps according to the selected options:

Iterate through one to many workpieces activating the median tolerances

Creating the NC code based on the post-processor file downloaded from Vault

Writing the setup sheet output format.-For Vault check-in, all files are packaged and attached to
the CAM assembly file

Inventor CAM — Vault — iLogic Design Automation
Automate NC Code Output and Vault File Management

* Video
= Select Machine(s)
= Activate Tolerances
= Create NC output for 1 to n machines
= Check-in to Vault

= Include output into Manufacturing
Release process
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This workflow combined several built-in capabilities like median tolerance activation, associative
CAM, and Vault release management.

Built-in iLogic Automation offers automation capabilities, also integrates with Inventor CAM and
Vault. Extended iLogic rules are the glue and grease of this automation approach.

Takeaways
Automating and Managing CAM & NC Data

= Released CAD Model Files
= Avoid Copying for CAM

X

= NC Setup and Postprocessing W
= Recurring Effort on Update =

v iLogic-Vault Optimizes
v NC Code Generation & Export

v Vault Optimizes
v CAM Setup and CAD Model Association ")
v Managing Post Processor Definition %
v NC Code Association and Release Management
v FDU Library Option: Managing CNC Machine Assets
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5 Beyond Mechanical Engineering

Beyond Engineering — to be more precise, | need to say: Beyond Mechanical Engineering. This
short chapter discusses a solution approach combining requirements and partly solutions from
two implementation projects.

For readers, not familiar with BIM and BIM Exchange, | prefer starting with a short excurse: BIM
stands for Building Information Modeling and represents the creation processes of digital
representations of buildings or places. And it continues, as a building is operated, maintained,
renovated, or recycled. So, a BIM model has also a life cycle. Autodesk's core product for BIM is
Autodesk Revit. BIM Exchange is an Autodesk Inventor add-in that uses Autodesk Inventor's
geometric modeling commands to define models to be consumed in other Autodesk products.
BIM Exchange has commands for defining connectors, simplifying and recognize model
geometry/data, and exporting data to either a .RFA, .IFC, or .ADSK file.

Beyond Engineering
Managing Inventor BIM Exchange Data

BIM Model Authoring
BIM Model Simplification
BIM Connectors

BIM Metadata

Export Formats
Revit Family
ADSK Package
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The primary purpose of BIM exchange models is targeting libraries of BIM content. Large

libraries are more useful if they are search enabled than content without index.

= |nventor BIM Exchange formats
* Revit Family (*.rfa)
= Autodesk Exchange (*.adsk)
= |FC

= Exchange objectives may target
= Qutput for libraries
= Enable Search
= |nclude exchange in release process

B farhor Bukdrg Comporanty x

Inventor BIM Exchange — PDM Workflow

Considerations and Options Leveraging Autodesk Vault Professional

Crmetan
(==
A oo oo won Pty
Compeni e
R ]
1L By Mo T =]

So Vault needs to index properties of the export formats to enable the search. Vault
Professional comes with a default integration for Revit family files (.RFA), enabled during
Autodesk Data Management Server installation. ADSK-files are package files and contain xml
based data containing all classification and property data included by the BIM Exchange wizard.
Mechanical libraries and BIM content have different owners. You might expect to notify each

other if new content is available or existing content requires updating.
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Inventor BIM Exchange — PDM Workflow
Considerations and Options Leveraging Autodesk Vault Professional
= |nventor BIM Exchange formats * Autodesk Vault Implications

» Revit Family (*.rfa) * Vault manages Revit families

= Autodesk Exchange (*.adsk) * Vault manages ADSK and IFC as

. IFC standard file format
» Exchange objectives may target * Vault ‘u’tl’hork.flow Implications

= Output for libraries " Notify library manager

= Enable Search * Enable search for ADSK or IFC
= |nclude exchange in release process

To create BIM Exchange content, users can follow a manual, a semi-automated, or an entirely
silent automation workflow. For documentation purposes, | follow the semi-automated and user
interactive implementation approach.

iLogic features quickly draft a dialog and add some options, like create new export, update

existing, keep the export file(s) separate or attach them to the parent. And last but not least — an
option to auto-check-in to Vault on creation.

Inventor BIM Exchange — Vault Options

Semi-Automation or Workflow Automation

= User Interactive Approach — iLogic * Vault Result
= Automate save and attach Vadt X 4 Q=
= Check-in on finish CEYEHE
i by Desigrs.iv (+)
[T Jwater Heater.ipt * (+}
= Extendable to full BIM Exchange Setup - B 3dParty
@ &) Water Heater.adsk
|vault x '+ Q=
BIM Export - Vault -
b a CEYEE
I__ Inventor iLogic BIM Exchange - Vault Manager g% r::::g)m
v [P 3rd Party
= Options =1 Vault Options o= ‘ eater. adsk
New Export Faise [v] | chedein [True v :
Waker Hulef.aﬁ:.lc' . .
AttachExportFle [Tue || Conepory: Bt e T
avaiabls for checkout
Run Export Tesk Aoa — g 4

-,
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For .ADSK files the built-in Vault indexer gets support reading the nested xml attributes to Vault
properties.

To notify the BIM content owner, ECO is a preferred option: submit an ECO, linking the new
BIM content, and activate the routing through the BIM content publishing workflow.

Inventor BIM Exchange — Vault Options

Semi-Automation or Workflow Automation by Job Processor

= User Interactive Approach — Vault
* Enable Search/ Index

¥ fancdesk Veult Professional 2030

 file Edi Wew Go Tooks Help
Actioate Scheduled Task
Update PIF View
Extract ADSK-File Meta Data [ &

42



/\ AUTODESK.
UNIVERSITY

Summarized — BIM demands increasingly content from building components or equipment
manufacturers. We followed several interactive steps for explanation reasons. To fill and
synchronize BIM content libraries, full automation of these steps is the path of choice. Vault Job
Processor — having Inventor Server and the BIM Exchange APl embedded offers the needed
capabilities for implementation.

o

Takeaways
Managing BIM Exchange Data

* BIM Exchange Data are non-associative Export file formats
= Time and efforts of BIM Export

v" Vault Optimizes
v Mech. Model — BIM model association (
v" BIM Export automation (Job Processor)

6 Links and Downloads

We scratched a bunch of topics, drilled into details, and discussed implementation approaches.
It is a way to much to bear these in mind, even if you are interested in one particular topic only.
The best documentation is often having a sample. | share most of the presented ones in a full
Vault Professional 2020 backup. Other links are valuable to access particular portions without

the overhead of the full sample Vault restore.
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Autodesk Drive

Download | \lf |

= Sample Vault including several Models, Rules, Configurations
= Vault Professional 2020 — Full Backup

= Vault Automation — Ctistom Jobs
\( = STEP Export

2 = jLogic-Vault Rule Samples

5 = iLogic-Vault Quickstart Library

y = Tolerance Analysis — Vault Manager
= Inventor CAM Post Processing

/ = BIM Exchange Export — Vault

If you are saying — “this presentation/document is interesting but a way to much, I'd like to start
a step before,” then | have a another recommendation to proceed: Go to the Autodesk
Engineering Management and Collaboration web page and download the “Definite guide to
PDM”.
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ENGINEERING DATA
MANAGEMENT AND
COLLABORATION

Spend less time managing engineering data and more time
making great products. Free up capacity for product design and
innovation with software solutions for engineering data and
processes.
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DOWNLOAD GUIDE >
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