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3D PDF is an interactive 3D Model embedded into an interactive PDF

document

Links that
activate 3D
Views

3D Viewport -
Leverage CAD data
from PLM system.

Selection event
highlights geometry
and triggers display of
associated data in
various form fields

Quality Control Checklist

Step 1 -Select a part to view: Calipers
Ensure that Booster is securely fastened
Check piston and Caliper alignment
Ensure that Rotor is seated correctly

Check clearance between Dust Cover and Rotor

D View’s Selected
Node Name

Assembly Name Front Brake Assembly

Submit Completed Checklist

Step 2 - For detailed part data, select a part
with the mouse in the 3D window. Additional
part data appears in the section below.

Torque 281 ft/lbs for 3/4 inch bolts

Alignment attaches to rotor and hub

Additional Info
this part must be placed before the dust cover or lug
nuts are attached; piston must be in compressed

position to attach

Step 3 - If a discrepancy is found, use the
section below to provide details about the
problem (s)

1 Problem with fit
[X] Problem with tolerances

[] Wrong parts/parts version

Remedy

Notes

Contact Supplier to discuss immediately

Push button for
Form Routing

Data Collection

via form fields
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The PDF platform also supports something called “Templates”, which allows the automated publishing of data in pre-determined formats. In the case of MBE, these templates can generate thumbnails of detailed views or captures, and the information can be enabled with JavaScript to behave in certain ways, such as assembly and disassembly animations.  They can link data from business systems in text form to 3D elements, such as part names in a bill of material that can be picked and presented on the screen.
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Universal 3D (U3D)
ECMA 363 Edition 1 (TC43)

PDF 3D Geometry Standards

Tessellated meshes
Structure

Light sources
Textures

Animation (keyframe)

THE Source for 3D PDF Technology

Original File
PRC (B-Rep + Tess)
PRC (Tessellated)

u3D

PRC (Tessellated Compressed)

0% 20% 40% 60% 80% 100%

by factor 150
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Product Representation Compact (PRC)
ISO 14379 (TC171)

Tessellated meshes
Precise B-rep geometry
Product Structure

Product manufacturing information
(PMI)

Properties / Metadata
Highly compressible
Animation through Javascript
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U3D means Universal 3D, an ECMA standard, that support tessellation only. PRC means Product Representation Compact (PRC), a format that was originally developed to support digital mockup or DMU applications. As a result it is very rich and can support both tessellated data and precise B-rep geometry. It fully supports GD&T and other product manufacturing information, properties, and is highly compressible. 
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PRC Content B-Rep (Boundary Representation)
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Topology
e Complete topological description
Geometry
e Points, coordinate systems, polyhedra, curve and surface
definitions
e Maintains periodic and parametric definition for
curves/surfaces
e All surface geometry can be converted to NURBS
representation
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solid models and
associated metadata) = :
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to provide specifications = :
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' ‘ components and product e
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Adobe
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Vorführender
Präsentationsnotizen
To explain what is model-based enterprise, we must first explain model-based definition, or MBD. MBD, sometimes called model-based design, means creating all of the data that is needed to completely define a product, part, or assembly using 3D CAD data. It includes all of the product manufacturing information, or PMI, that describes critical features, tolerances, datums, and other information that communicates design intent. This means that while there might be detail views in the 3D model, there are no drawings.

http://en.wikipedia.org/wiki/Computer-aided_drafting
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What is MBE?

Model-Based
Enterprise (MBE)
means:

A fully integrated and
collaborative environment
which uses fully detailed MBD
data throughout the value
stream to enable rapid,
seamless, and affordable
delivery of product
information from concept
through disposal

Ele fdt s Mmdow Help

ARDEC

Rapeme|eeijuBle®w]-]|8 8|2

Engineering Center

Part Name: channeled_plate.prt
Nomenclature: CHANNELED PLATE

[Parameter
AGENCY

CAGE CODE

DESIGN ACTIVITY

A PDF Association Presentation - © 2018 by PDF Association - www.pdfa.org

16 u
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Model-based enterprise means how this model-based definition data we have defined in 3D can be used throughout the value stream, or enterprise. We need to do this in ways that are specific to processes such as estimating, inspection, assembly, maintenance, or training. The advantage of the model-based enterprise approach is that communication is faster, of higher quality, and the data is usable by anyone.
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o *  Request for quote
ey digital mockup *  Request for proposal
S solutions * PPAP
S «  APQP
g view/measure/ *  First article inspection
e * Technical data package
markup tools . . ;
* Digital work instructions
*  Service and repair
e * Training
*  Ftc..
‘ technical publication
authoring
Adobe
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What is the problem to be solved?

How to leverage this...
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1
Tools | Comment

Part Name: channeled_plate.prt
Nomenclature: CHANNELED PLATE

Parameter

Value

AGENCY

US ARMY

CAGE_CODE

19200

(CONTRACT _NUMBER

1234-1234-ABC 123

DESIGN_ACTIVITY

ARMAMENT RESEARCH, DEVELOPMEN|

DESIGN_ACTIVITY_LOCATION

PICATINNY ARSENAL, NEW JERSEY 07!

DESIGN_CONTRACTOR

ARDEC

DISTRIBUTION_CODE

ENGINEER_NAME_1

o

MATERIAL_ENGINEER

D

NOMENCLATURE

[CHANNELED PLATE

PART NAME

channeled_plate. prt

PROPRIETARY CODE

123456

PTC_ WM _LIFECYCLE STATE

PTC_ WM _LOCATION

MBDO_TITLE_BLOCK MBD1_SITE_MAP MBD2_NONE
m} o [}

O Moo O

| [« Previous 5 views [selectAl_] [ Print Selected Views |

[ Nextsviews> | [ Last >> ]
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A very simple way of thinking about MDB and MBE is how the design information shown on the left in the picture above, can be repurposed and used for a technical data package shown in the right. I will show you how this document is used.

This 3DPDF represents a part used on light weapons by the U.S. Army. The U.S. Army now uses 3DPDF for technical data packages. The title block information was extracted from the drawing and information from ERP was added. The detail views and captures from the original model are retained when published to this template. The thumbnails allow a user to navigate through the detail views almost as he would with a set of drawings. However, there is only one 3D MBD model in this PDF and each view can be accessed either as 2D or 3D according to the user preference.
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Why is 3DPDF important for MBE?

O availability of Adobe Acrobat O templates and portfolios
Reader e digital rights
richness of ecosystem management
presence of infrastructure O digital signatures
access to ERP and PLM data » not disruptive

N,.’.equ' Start  Werkzouge LTy % Escchachricn JON ¥ 1 ]
- e S
RAVISTAR, INC. CONFIOCNTIAL PROPRETARY & v BT A RO B s - PO L B Erx02 Mk L8 -

PR E D & el
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There are several reasons with 3DPDF is very important for MBE. 1. Adobe Reader is everywhere. This means you do not pay to consume the PDF, and any computer will have PDF. 2. There are hundreds of companies providing products and services based on the PDF platform. 3. Because each company has a process of how PDF files are managed, using this infrastructure for 3DPDF’s requires no change. 4. No other file format can combine both 3D data, with 2D data, and other forms of data in documents. 5. Templates and portfolios allow for automated publishing for consistent results. 6. Digital rights management and digital signatures provide authentication and security. 7. Most important, this technology is transformative, not disruptive, and so adoption is easy and has little risk. 
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Summary of benefits

Part Name: channeled_plate.prt
Nomenclature: CHANNELED PLATE

Parameter Value

AGENCY US ARMY

CAGE CODE 19200

CONTRACT NUMBER 1238123088 123

DESIGN ACTIVITY ~ ARMAMENT RESEARCH, |, DEVELOPMEN|

DESIGN_ACTIVITY_LOCATION _[FICATINNY ARSENAL, NEW JERSEY 07

DESIGN_CONTRACTOR |ARDEC

DISTRIBUTION_CODE

ENGINEER NAME 1

MATERIAL ENGINEER o

INOMENCLATURE |CHANNELED PLATE

PART NAME |channeled_plateprt

PROPRIETARY_CODE

PTC WM LIFECYCLE STATE

PTC_WM_LOCATION

MBD2_NONE SET_DATU

nnnnnn MBDO_TITLE_BLOCK O MBD1_SITE_MAP

st | [<Previous sViews | \semmuvns*mam

3DPDF can accurately and fully
represent MBD data

Support for multimedia,
business data, scripting,
templates enables fit-for-
purpose documents

Security, commenting, digital
signature natively supported
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Ideal means to leverage 3D
data presented to a 2D
world

No special software or cost
needed for consumption

Existing infrastructure and
processes already support
PDF

Web and mobile device
consumption supported
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Lifecycle collaboration however is more versatile.
It is more than visualization!

It requires...
Combining increasingly complex measures to achieve
completeness an e

Prof. Dr.-Ing. Martin Eigner m STEP 3D XML - PRC/ 3DPD

0 000 000
oo o oo o
sovrs IH_ ee eooo o

D t t
Electronics ‘ ‘ ‘ ‘ ‘ ‘
. Portable PLM

Mechanics Document ‘ ’ '

OEM
Requirement Product Product Process Production Overation
Tier 1 Definition Planning Design Planning s

Tier 2

Tier ...

The intelligent incorporation of product lifecycle phases, domains and supply

chain is key to improving the collaboration experience. o
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AEC Messages:
Gain insight into constructability using 3D models. 
Facilitate Project Approvals with Powerful Visualizations 
Design and Build More Accurately 
Create coordinated construction documents. 
Help resolve conflicts prior to construction. 
Deliver documentation, models, and renderings throughout project lifecycle. 
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Concept Schematics Design Documentation Construction Facilities

Bubble diagrams Building blocks Floor plans Plans Submittals Tl
Space planning Site photos Elevations Elevations Change Orders Asset tracking
Sketches Floor plans 3D models Sections RFls Maintenance
Interior design Mechanical Bid Management Move planning
Landscape design Electrical Photo Archive Archival

Model making Plumbing

'“® Digital illustrations
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AEC Messages:
Gain insight into constructability using 3D models. 
Facilitate Project Approvals with Powerful Visualizations 
Design and Build More Accurately 
Create coordinated construction documents. 
Help resolve conflicts prior to construction. 
Deliver documentation, models, and renderings throughout project lifecycle. 
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Over 1 million copies of PDF becomes ISO standard PRC
Acrobat 1.0 released Adobe Reader downloaded ISO 32000
‘> 6/15/1993 b2/7/2000 };1/2008 ) } (ISO 14739'1:2014)
1992 1994 | 1996 | 1998 | 2000 | 2002 | 2004 | 2006 | 20 2010 | 2012 | 2014 | 2017
9/15/1994 12/15/2004 19/05/17
First free version of Adobe Reader released P Acrobat 3D » 77112008 PDF 2.0 Published
PDF/E
} 11/23/1992
PDF version 1.0
released

PDF 1.7 (1ISO-32000)

| I

l

PDF/A PDF/X PDF/E PDF/NT
Archive Graphic Arts  Engineering Variable Data
& ISO 19005  ISO 15930 ISO 24517 ISO 16612-2
' ‘ (PDF 1.4) (PDF 1.4 & 1.6) (PDF 1.6) (PDF 1.6)
PRC
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Product Representation Compact

ISO 14739
(PDF 1.7)
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PDF/E (ISO 24517)

ISO Standard Level 1 from 2008 based on PDF 1.6
U3D only

PDF/E-2 (ISO 24517:2) (still in Work)
° Level 2 as DIS 40.60 (11/2013) based on ISO
32.000-2
includes PRC
Usable for 3D archiving
Very similar to PDF/A-2

° 3 levels
PDF/E-2
PDF/E-2s - Secure

' ‘ - PDF/E-2r - Restricted Attachments
‘ (Attachments are PDF/E-2 or PDF/A-2)
Adobe

Uli Isermeyer
Sr. BDM Document Cloud
Adobe Systems GmbH

Plans are to go from PDF/E-2 directly to PDF/A 4
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The international developer of PDF standards
e Experts in PDF for mechanical engineering
e Dedicated to open standards
e Non-profit

e ISO TC 171 SC2 Secretariat and US TAG
Administrator

| 3D PDF Consortium leadership at the ISO level
ANS’ - 3D JavaScript ad-hoc committee - co chair

~ American National Standards Institute ° P D F/ E arc h iVi n g a d = h oc comm ittee - CO

: chair
"‘ - Full PDF, PDF/E, and PRC committee

Adobe participation
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Sr. BDM Document Cloud
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3D PDF Consortium Members

s

"7V TECH SOFT3P . PRAOSTERP
* Manufacturing companies "‘

-« Software developers O TETRA® Adobe

 Consultants - ®ITI
« Government organizations 2 '"/ﬁ%( cere ')
* Universities : @J?”E,”a@ /\
g Theorem
Solutions

X PURDUE ANARK"'
ELYSIUM PDFTRON

Contact: phil.spreier@3dpdfconsortium.org
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Thank you! .. ...

. Get in touch: ulrich.isermeyer@adobe.com
"‘ Web site: https://acrobat.adobe.com
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