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3D Model-Based Materials

“Digital Data Sets and 3D Solid Modeling”

from ' '
IHS Global Drawing Requirements Manual, 11t ed., 2008

3D Model-Based Product Definition and Model-Based

Enterprise Overview Workshop”

MBD360 LLC, 2013

AD V/ D @ Advanced Dimensionai Management LLC

Digital Data Sets and
3D Solid Modeling:

Using Digital Data and Annotated
Models as Design Deliverables

Based on the ASME Y14.41-2003 Standard

Excerpt
Section 26 of the 117 Edition of the [HS Drawing
Requirements Manual

ment Seminar Serfes
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3D Model-Based
Product Definition and
Model-Based Enterprise
Overview Workshop

Handout for MBE Workshop
For 3D MBE Overview Workshop Attendees

Bryan R. Fischer

Copyright © MBD360 LLC—ANl Rights Reserved—2013
part of this material may be shared.

Histributod, or othorwise dissominated

‘without prior written permission of M

3D MBx Training Series

N
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Other Major Works

“Mechanical Tolerance Stackup and Analysis”

CRC Press

“The Journeyman’s Guide to GD&T”

Advanced Dimensional Management Press

“GD&T Visual Glossaries”

Advanced Dimensional Management Press

“Drawing Requirements Manual”
11th Ed., IHS Global

Lol R —

The Journeyman’s
Guide to Geometric
Dimensioning &
Tolerancing

GDAT for the New Millennium

Based 0 the ASME Y14.851934 Standerd

‘" F 3 - Y
SECONDIEDITION

MEGHLLI)b:). TOVERANGE
STACKUP Ay :LL\LTSYS

m &

“GD&T Update Guide: ASME Y14.5-2009”

Advanced Dimensional Management Press
About Us
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GD&T Update Guide:
ASME Y14.5-2009



http://www.advanceddimensionalmanagement.com/gdt-books-and-reference-material/

NOTES (UNLESS OTHERWISE SPECIFIED):

Defl nitions 1. MATERIAL: 304 SERIES SST.

Ny 2. OBTAIN DIMENSIONAL DATA FOR ALL
Product Definition Data GAD MODEL 12345010.1, REVISION A,
Defines a product A
and its requirements b ASMEvias2000

ASMEY14.41-2012.

Not how it IS made,
used, etc.

Product Definition
Dataset

Computer files that
define a product and
Its requirements

Primary Authoring 1
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Definitions
Process Definition Data

Defines a process
related to a product

Process Definition O

Dataset

Computer files that

deflne a proceSS |nSpecti0n Plan

* Procurement « Manufacturing e Operation

« Estimating * |Inspection « Maintenance

« Planning « Assembly * Project Management
* Analysis « Tooling - Etc.

Secondary Authoring — 2

© Bryan R Fischer —- MBD360 LLC — 2014 — All Rights Reserved 7



A lot of work has been done on
Product Definition Data and Product Definition Datasets

« Standardization
« R&D
« Testing
. etc.
CAD-to-CAD is important, but it is only the first step

Highest Priority
How to use Product Definition Data

There are right ways and wrong ways to use this data

© Bryan R Fischer —- MBD360 LLC — 2014 — All Rights Reserved



Examples of Product Definition Data

Part Definition Datasets

Assembly Definition Datasets

Installation Definition Datasets

© Bryan R Fischer — MBD360 LLC — 2014 — All Rights Reserved

AT
Datum Reference Frames are R
ordinated on mal

Mating Parts - Assembly 1-2 - ASME
With Coordinated Functional Datum Features & GD&T

S

H
>

Maling DRF assy 1.2,3-2 - ASME

Part and Assembly Dataset
Examples



Mating DRF Assy 1,2,3-2 - ASME.pdf
Mating DRF Assy 1,2,3-2 - ASME.pdf
Mating DRF Assy 1,2,3-2 - ASME.pdf

Semantically-Modeled PMI
VS.
Visually-Displayed PMI



Visually-Displayed PMI /
Annotation

e Defined on 2D drawings |
or improperly in 3D

 Visual content only

Semantically-Modeled PMI

* Properly associated to
model

* Defined in predictable,
understandable structure

« Computer sensible

© Bryan R Fischer — MBD360 LLC — 2014 — All Rights Reserved 11



Main Benefits of Semantically-Modeled PMI

Can be used by automated and
semi-automated processes

Can be used directly in
downstream processes

Helps eliminate
disconnected
derivative datasets

Improves process
validation

Facilitates feedback
Ensures product quality

Significant productivity increase with proper use

© Bryan R Fischer — MBD360 LLC — 2014 — All Rights Reserved



Product Definition

Process Definition

Process Definition
Use Case

© Bryan R Fischer —- MBD360 LLC — 2014 — All Rights Reserved

NOTES {UNLESS OTHERWISE SPECIFIED):
MATERIAL: 075 THICK (14GA) 304 SERIES SST

OBTAIN DIMENSIONAL DATA FOR ALL
UNDIMENSIONED SURFACES FROM CAD
MODEL 12345010-1, REVISION A.

ALL INSIDE BEND SURFACES =| (™ |.04 |A[B|C

APPLICABLE STANDARDS:
ASME Y14 5-2009
ASMEY14.41-2003.

1.
&,

Process Instructions:

Process Instructions:

© o N ook NHM=

© 0o N o o s w2

Shear Blank

Punch 2 Holes
Punch 1 Slot

Form Bend 1

Form Bend 2

Form Bend 3
Break Sharp Edges

Tumble @

Bag and Tag

Manufacturing Processes Planning

Shear Blank
Punch 2 Holes
Punch 1 Slot
Form Bend 1
Form Bend 2
Form Bend 3
Break Sharp Edges

Response

Tumble

Bag and Tag
Manufacturing Processes Planning - Query

MBD360 LLC
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Visually-Displayed PMI
The only use case for visible PMI is human interpretation

All uses yield disconnected derivative data

NOTES (UNLESS OTHERWISE SPECIFIED):
1. MATERIAL: .075 THICK (14GA) 304 SERIES SST.

2. OBTAIN DIMENSIONAL DATA FOR ALL
UNDIMENSIONED SURFACES FROM CAD
MODEL 12345010-1, REVISION A.

3. ALL INSIDE BEND SURFACES =[/|.04|A|B|C]|

4. APPLICABLE STANDARDS:
ASME Y14.5-2009
ASMEY14.41-2003.

© Bryan R Fischer —- MBD360 LLC — 2014 — All Rights Reserved
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Visually-Displayed PMI

Only result of
human use:

Recreate data in a
process that is not
linked to product
definition data

We must eliminate
disconnected use cases

© Bryan R Fischer —- MBD360 LLC — 2014 — All Rights Reserved



Product Definition vs.

A properly modeled Product Definition Dataset
completely defines a product

Product is defined by

* Linked / embedded requirement definitions
« Geometry

« Annotation (PMI)

 Attribute data

» Metadata

 Reference to standards,

specifications, etc. Product

Definition

© Bryan R Fischer — MBD360 LLC — 2014 — All Rights Reserved



VS. Process Definition

A properly modeled Process Definition Dataset
defines processes related to a product

Processes are defined by
e Links to Product Definition
« PMI

o Attribute data, metadata

* Tooling and fixture models and characterization data

« Path, sequence, tool data, tool life, etc.

« Conformance to requirements, validation data
- Execution (who, when, where, how, duration...)
* Links to product definition

© Bryan R Fischer — MBD360 LLC — 2014 — All Rights Reserved

Process
Definition

17



Product Definition vs. Process Definition

Today — often no link between process and product data it
IS Intended to satisfy

Product data presented on 2D drawings or non-semantically

Humans must process presentation data to perform tasks
(time, errors, cost...)

Downstream tools cannot use presentation data

Requirements are lost between initial concept, design, and
production

Product \v Process

Disconnected DataSGtS Definition / |\ Definition

© Bryan R Fischer — MBD360 LLC — 2014 — All Rights Reserved 18



Process Definition Data should be derived from & linked to
Product Definition Data

« Eliminates redundant data

Process
Definition

* Reduces errors

* Facilitates process validation

Product
Definition

« Facilitates understanding and
managing cost of satisfying
product requirements

Process
Definition

Process
Definition

 Eliminates unnecessary process steps

« Improves quality and throughput

 Facilitates automation

Product ™ Process
» Facilitates feedback loops Definition Definition

© Bryan R Fischer — MBD360 LLC — 2014 — All Rights Reserved 19



Examples
Datasets

Connected and
Disconnected



- MBD 360>

NOTES (UNLESS OTHERWISE SPECIFIED):
1. MATERIAL: 304 SERIES SST.

2. OBTAIN DIMENSIONAL DATA FOR ALL
UNDIMENSIONED SURFACES FROM
CAD MODEL 12345010-1, REVISION A.

3 APPLIES TO

ALL UNTOLERANCED SURFACES.

4. APPLICABLE STANDARDS:
ASME Y14.5-2009
ASMEY14.41-2012.

3D Model-Based Product Definition
Model Contains Implicitly-Defined Geometry and Explicitly-Defined PMI
Complete Product Definition

Product Definition Dataset

© Bryan R Fischer —- MBD360 LLC — 2014 — All Rights Reserved
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Receive notification to start new CAM file,
manually enter part-level metadata

Manually access part file and link to part
file in PDM system

Consume geometric data / basic dimensions directly
from model. Ignore explicitly-defined dimensions.

Consume PMI directly from model and
default profile tolerance in general notes.

Manually label features to correspond to
process steps

-~

3. BM| ApPLIES

g TO ALL UNTOLERANCED
SURFACES.

N

Top Surfaces
Machine: Mill 123
etc. Ops 9-10: End Mill,
Form Tool

Paths 8-9

ONONONONORORO,

Corresponds to Dataset
Classification Code 5

Optimal:

Part-level data and metadata driven from PDM system

Optimal:

Product geometry / basic dimensions consumed directly from geometric model data
Optimal:

Geometric tolerances and related PMI consumed directly from model data

Central Features

Machine: Mill 123

Ops 5-8: End Mill, Drill, Profile
Paths 4-7

Datum Feature B
Machine: Mill 123
Op 2: Drill (4X)
Path 2

Counterbores

Machine: Mill 123

Op 4: End Mill @ Datum Feature A Op 3: C'Bore (4X)
Path 3 Machine: Mill 123 Path 2

Op 1: End Mill

Path 1

Process Definition Dataset - Manufacturing Plan - Option 5.1
Model Contains Implicitly-Defined Geometry and Explicitly-Defined PMI
Geometric Data and PMI Consumed from Model

Process Definition Dataset - Machining

© Bryan R Fischer —- MBD360 LLC — 2014 — All Rights Reserved



Receive notification to start new CAl file, Optimal:
manually enter part-level metadata Part-level data and metadata driven from PDM system
Manually access part file and link to part Optimal:
file in PDM system Product geometry / basic dimensions consumed directly from geometric model data
Consume geometric data / basic dimensions directly Optimal:
from model. Ignore explicitly-defined dimensions. Geometric tolerances and related PMI consumed directly from model data
Consume PMI directly from model and
default profile tolerance in general notes. Optimal:
Measurement point locations and related data defined semantically in 3D and
Manually label features to correspond to .
consumed directly from model data.
process steps

-~

Central Features

Fixture (SIM A|B)

CMM

Hole Set, Method A, PFB;
Method B ALS

Radial Features, Method B

Fixture (SIM A|B)
CMM, Method B, 12 pts.,
MP11.1 - MP11.12

Top Surface ‘ A

ONCRONONORORONO),

s Faces, Method B
VIEW A - MEASUREMENT
POINTS FOR FEATURE 11
vy
etc. Datum Feature B
Radii, All-Around, \ Fixture (SIM A)
CMM, Method B, CMM
Drag_2 Cross- Qutside Walls % Method A, PFB
Sections per Fixture (SIM A|B) Q Method B, ALS
radius (report each  CMM - Drag, 2 Counterb
radius separately)  Cross-Sections @ Datum Feature A e F.oun eroores
Surface Plate ixture (SIM A[B)
Method B
Height Gage CMM
3. APPLIES B Flatness, Method B, Method A, PFB
VIEW B - MEASUREMENT TO ALL UNTOLERANCED @ etc. 12 pts, MP6.1 - MP6.12  Method B, ALS

POINTS FOR FEATURE 6 SURFACES.
Corresponds to Dataset
Classification Code 5

Process Definition Dataset - Inspection Plan - Option 5.1
Model Contains Implicitly-Defined Geometry and Explicitly-Defined PMI

Geometric Data and PMI Consumed from Model

Product Definition Dataset - Inspection

© Bryan R Fischer —- MBD360 LLC — 2014 — All Rights Reserved



Contact Get-it-Right!™

<MBD 360>, MBD360 LLC

3D Model-Based Business Processes
Methods — Standards — Optimization — Software
Training, Consulting, and Implementation

Bryan R. Fischer
President, Author

contact@mbd360.com
16004 SW Tualatin-Sherwood Rd. #163 www.mbd360.com
Sherwood, OR 97140 1.503.625.2480
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http://www.mbd360.com/

Global Product Data Interoperability Summit | 2014

Thank You

BOEING is a trademark of Boeing Management Company

GLOBAL PRODUCT DATA Copyright © 2014 Boeing. All rights reserved.
INT EL? OPER A B |- IT Y Copyright © 2014 Northrop Grumman Corporation. All rights reserved.

GPDIS_2014.ppt | 28

# ELYSIUM —Darker] oo anummsan




