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Design Reuse — Problem Statement

Global Product Data Interoperability Summit | 2015

e Engineers spend a significant amount of redundant effort in the development of
CAD models resulting in excessive costs and inefficient product development cycle

e New parts ripple through the system, adding effort/cost in every lifecycle phase

e 2008 DoD “Parts Standardization and Management Committee” estimated
cost >$27K per part (government programs)*

e 2011 study by the Aberdeen Group (costs between 54.5K - $23K)?

e Designers and Engineers have a hard time finding the correct mechanical CAD
model to use in their design

1. Presentation: Parts Management Data Sharing XSB Interim Pilot Effort, Rich Rhyne, 12 April 2011
2.  Whitepaper: Re-using data to improve productivity and reduce costs, Siemens Product Lifecycle Management Software Inc, 2011
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Teamcenter Part Search, Selection and Insertion

Mission

and promote reuse of existing NGC design, by providing a capability to
perform part search, selection and insertion, in the design environment,

e Increase the use of standard parts from the approved Standard Parts List (SPL)

directly at the designer/ engineer’s

Scope

e Implement a technology based deamcentefl aClasg Geolugo perform
part search, selection and insertion (when possible), integrated with the

NGC(ESJeamcenteenvironment.

Mechanical and Electrical (future) Computer Aided Design (CAD) tools ,

in the
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Overview: Standard Parts — Request, Search and Selection Data Flow
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Components Engineer: Standard Parts Request
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What is aClass
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* A classification system for the structured storage and reuse of product data within
Teamcenter

e A part selection tool used to perform Part Search Selection and Insertion of approved
ES standard parts (Mechanical and Electrical) within the Teamcenter environment

e Preform parametric (attribute based) searches

e Access IHS specification data directly from the search results view

e Can access NPR data in search results view.

e Fully integrated with NX and allows NX users to search for standard parts from
within the NX design environment and insert the 3D CAD model of the part

directly into their assembly

 Electrical parts can be accessed through DxDesigner/Expedition (future).
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BCT aClass (Interface to Tc Classification)

Global Product Data Interoperability Summit | 2015

o Access and management of classification Classification Admin }

data A == R e \
jorthrop Grumman Part [374784] Class Detady Class Attributes | ), Access Control | Graphics Buildes | B 6C3 CPDy
- % Materal (11399
. P et ooy e 6 e ’
e Search / display the classification e e e =
?:(I—ui(ll 3252] ux;:n:::: (6) " Annotation:
. ncasue 231 (A1 Fade e ¢ oant
hierarchy R il
8 Componre e D% 120 et (6) e
3 W Fastener [30836] 122821 Apphcation Code (6) =4 i
dd I .f. . b- :;m?f,:ﬁ:f;'ﬁ;ﬁ' 22701 CAGE Coda (6) Misirwom Value
e Add classification objects (ICOs) to e e i prve i
e e . . = e =
the classification hierarchy o i i
@ 8 | 1260 oocumen 18) NN
. .
e Create and modify attribute values S
) Propertes
aClass - -
E AYAYa) . W, "):;w @wseaym ﬁumﬁunaw >§LDVManEger ~ o < s nec E
[Class Tree Navigator | & X Subdasses il 3 &
4 ] in-CLASS Classificaton Root -] ‘ e — . o8
 [® Northrop Grumman Part [374784] 0
Classification o
[ Sytem and Assemblies [28484] )

[ Electromechanical [12236]

v [ Interconnects [47706]

4 [ Mechanical [33252] by
[ ComponentPart [36356] e Hand Tools ‘Tooing, Press Tooling, Moiding Work Mounting Pad Tooing, Cutting  Tooling, Customer Pref.
i+ B Fabricated Parts [2254]

[0 Label and Name Piates [2747]

Clazsification Root %
& % Northrop Grumman Part [374784] e i

& 8 Materal [11399) G o i

% W Electric - Electronic (181706]
t 3\ acernmats 77001 Revision rule: €4 Click to add » evision rle. ¥

© M Material [11399] ‘ ‘

4B Electromechanical [12236)
4 T Sytem and Assembiies (28454]

& B Fastener [30835]

» BB HvAC [227] o il Pact Number B
» [ Encosure (2729] % Application Code B
4 [ Tooling [1427] & Tooking Assembly (7] =
[0 Hand Toois [1016] & Tooling, Cus 23 =
[ Tooing, Press 4] % Tooling, Cutting (0] CAGE Code B
[ Tooing, Molding [10] :-:mr Mountng Fad 257} oo B
[ Work Mounting Pad [267] coling. Molding 10} =
I Tooing, cuttng (] Tooling, Assembly & Tookng, Press [4] Document B
— e - canm 2 B Hand Toals (1016 D e
i Subclasses | Class Documentation | Instances | ttems | 1tem Documer 1279)
sses [by name] | Navigator s =
Instances WoFiter> <[ [® ame Plates (2747) A =
e s [ k]| e P = B
» o + % Component Part [36356] e Proguam Excess B
=
=}
=
=

partNunber = LT e Prgram Stock
Appication Code =] ® E :u;f J:Tffm;g?i ‘. ; :: :‘::I Code

e El iyl s Z o
CAGE Code 3| & % DO-NOT-USE [0] P |

Descrton =lf -

Document 3 PR, -

Extended Description & PR B

Inv NG Stock @& LA =

I Program Excess a2 T e "

i rogan sk 5] e 5 N e

15E Mater Code 3 Ve to b of Lie =

1€ Source 3 Standard ar Cost B

1se st 3 Kk Avetabsty =

Production Part

]

M4 [ofoo]| ¥ M| o Clewr | Tiseorcn | & v | B 2

BOEING is a trademark of Boeing Management Company

Copyright © 2015 Boeing. All rights reserved.

Copyright © 2014 Northrop Grumman Corporation. All rights reserved.
GPDIS_2015.ppt | 7

2 ELYSIUM —Darker]




Accessing aClass - 3 User Interfaces:
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Benefits of aClass
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e Provides users with the capability to search and select approved standard
parts by the part number or by using a parametric based search (part
attributes), without leaving their design environment.

e Fully integrated with the Teamcenter in the OneVault environment

e Fully integrated with NX mechanical design environment

e Contains data for over 400,000 parts (Electrical and Mechanical) available
for reuse in ES designs.

e Quickly identifies Standard Parts List (SPL) items, which promotes design
reuse and cost savings.
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View of aClass Search Results
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Viewing aClass Documentation
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Select part in table to view related documents
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NX Designer Interaction
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e Search and Navigate Part Data

e Part Evaluation and Comparison

¢ Insertion of CAD Model in Open Session (Multi-Cad Support)
* Access to Associated Data (Specs, Notes, etc)

¢ New Part Request
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Electrical Interaction — DxDesigner/Expedition
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What is 3D Shape Search
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e Tool for searching for existing parts and designs based on geometry
e Searches for similar solids in Geolus database
e Database is created from Item Revision Attribute data and JT files stored in Teamcenter

e Accessed/Used from:
e NX
e aClass
Teamcenter Rich Client
Web interface (Coming soon. Requires separate login account)
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The Geolus Database

Global Product Data Interoperability Summit | 2015

Initial Population (Geolus Teamcenter Indexer)
e [nitial mode — queries Teamcenter server
e Generate list of Item Revisions matching the given criteria
e Extract JT and PLMXML file
e Convert JT and PLMXML file to Geolus XML files
e Upload to Geolus Server
Updates
e Based on JT (Direct Model) created in Teamcenter by:

e Nightly batch process that creates JT file for all NX piece part designs modified during the
day (no Assembly JT)

e NX Save when “Save JT” option is turned ON

e Nightly - Geolus “indexing” process creates “fingerprint” of the geometry and
metadata from Teamcenter

¢ Generation of Smart Thumbnails

ISO LEFT BOTTOM
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Use Cases of Shape Search

Global Product Data Interoperability Summit | 2015

e Design phase:

e Search for similar parts to use as “start parts”

e Search for similar parts to use in assembly
e Analysis phase:

e Search for similar parts for similar analysis methodology
e Manufacturing and NC Programming

e Reuse of NC tool path from similar parts

e Reuse of tooling and fixtures

e Promote group technology (similar geometry -> similar manufacturing
process)
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Search for similar parts to use as “start parts”

Global Product Data Interoperability Summit | 2015

e Start with Quick Sketch of part pmven A
e Tools -> Shape Search...
e Right-Click thumbnail of chosen part to display action menu |
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Geolus - Similar Parts

Global Product Data Interoperability Summit | 2015
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Geolus — Duplicate Parts

Global Product Data Interope

bility Summit | 2015
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Benefits of 3D Shape Search

Global Product Data Interoperability Summit | 2015

e Promotes reuse of NGC Designs
e Promotes reuse of existing standard parts

e Saves design cycle time by finding existing parts with similar geometry that can
be modified for reuse

* No need to know part numbers to find existing designs/parts
e Company acquisitions (legacy PDM, nomenclature)
e Programs using different naming conventions

e Eliminate time and expense related to the redesign or purchasing of duplicate
parts.

e Find similar NGC Designs for Classification
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Geolus v8.0 Architecture Diagram

Global Product Data Interoperability Summit | 2015
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Geolus Daily Indexing Process Flow

Global Product Data Interoperability Summit | 2015

Teamcenter Corporate Geolus Application
Server Server Database Server
Geolus Indexer
)
Geolus Web [, JDBC N Geolus
JT Geolus Indexer Services ¥ ' Database
Index Geolus W
‘ Metadata Data XML J
PLMXML
{ Generate ]
Smart .
. Nightly Scheduled Task
Thumbnails A Logs into Teamcenter
A Queries IR’s (last modified - past 24hrs)
Geolus Teamcenter 0 Request JT file
Indexer HTTP/SOAP 0 Request PLMXML
A Geolus Indexer runs on each batch of 100
Run-mode 3: JT/PLMXML
Export, Index, and 0 Writes Geolus XML
import to DB A Upload batch of 100 Geolus XML files —
write IR data to database
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Thank You

Global Product Data Interoperability Summit | 2015

BOEING is a trademark of Boeing Management Company

"?’ P IGI\II_?E?RLOPPREOSX%-I; LDIAIT C Copyright © 2015 Boeing. Al rights reserved.
zz ELYSIUM m mfw @Jﬂ![mﬂ ’ A~ s U M I T Copyright © 2014 Northrop Grumman Corporation. All rights reserved.

GPDIS_2015.ppt | 23



