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Overview

= |[ntroduction

= Collaboration in Business

*= Collaboration in Universities

= Requirements for Collaboration
= DCPD John Deere Project

= Benefits of Collaboration
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Collaboration in Industry

The organizational structure of today’s businesses
require close relationships between interdisciplinary
teams for optimal efficiency

Business Team

Finance Team Engineering

Sales Force Supply Chain Partners
3
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Collaboration in Industry

Why?
* [ncreased focus to meet customer needs
» Faster time-to-market
* [ncrease quality
= Lower costs
= Reduce rework
= Reuse accumulated knowledge O
= Share risks —

A4
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Collaboration in Industry

How?
= Web based conferencing

= Product Lifecycle Management
Software

e Windchill -

e Teamcenter - UG; PLM SGL"&‘:Hﬁﬂnﬁ
: 2
® EnOVIa B DDAEEHULT
SYSTEMES

S
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Collaborative Product Development in Industry

COLLABRORATIVE DEVELOPRMENT
ACROSS 11 TIME ZONES
Uniform tools give Lockheed, its partners,

I i : d suppliers th iew of product devel
X-35Joint Strike Fighter e vae XAy D

+ 1 master database, mirrored at partners, synchronized in real time

BAE SYSTEMS FOREER ATROSTSTIME
WARTOM, ERIGLAND) [FORNER ELMD, CEREANY)
= 2CONNECTIONS = 2 COMMECTIONS

Source: Desktop Engineering Magazine
Dec 2002
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What i1s PLM?

“PLM requires the ability to create high fidelity digital
products, collaborate cross-functionally in an
organization and throughout the digital product value
chain, and control and manage product information and
product development processes throughout the
product's lifecycle.

In other words, it's about building great products. To
build great products you need a PLM solution that
enables you to seamlessly create, collaborate and
control.”

http://www.ptc.com/products/ pl m/
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Why PLM in Academia?

= Business is utilizing PLM

= Students need practical experience
e Co-0p
e [nternships
e Projects
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Collaboration in Universities

Accreditation Board for Engineering and
Technology (ABET)

= Qutlines 8 Criterion for Accredited Engineering
Programs, including Criteria 3 - Outcomes and
Assessments, that each graduate must
accomplish

._ ;
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Collaboration in Universities

CAPSTONE DESIGN fulfills three of the eleven
ABET Program Outcomes and
Assessments (Criteria 3) including

= an ablility to apply knowledge of mathematics,
science and engineering

= an ability to design a system, component or
process to meet desired needs

= an ability to identify, formulate and solve
engineering problems
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DCPD John Deere Project

Phase 2 of the Distributed Collaborative
Product Development (DCPD) project
Involves the following Universities

= Georgia Institute of Technology

= University of Maryland-College Park

= University of lllinois Champaign-Urbana

= Bentley College
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DCPD John Deere Project

Division of Responsibilities @
» Georgia Tech

Primary Mechanical Design Team JOHN DEERE
Industrial and Systems Design Team
Industrial Design Team

= University of Maryland
Mechanical Design Team

= University of lllinois
Mechanical Design Team

= Bentley College
Operations Research Team
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DCPD Mechanical Design Objective

Redesign the John Deere Gator Utility Vehicle for amphibious function

Creassish
| [INEN B

Enging ~ Rear \ (Steering). ﬁorh) ( seats}_‘/ﬁ(-jy\

)| D

\Suspensi oY \Suspensi o \panels/
Qrive-tra®| (Brakes) (Brakes)

JERSIP !

Nl _
5 AT A s 'G ialmeEidinm
- [ [LLINOIS et
Ko '" 13
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DCPD Industrial Systems Design Objective

Perform cost analysis on the existing system
to optimize the efficiency of the manufacturing
process

MP31E22
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DCPD Industrial Design Objective

= Optimize the placement of consumer related features
on the Amphibious Utility Vehicle

= Make the vehicle aesthetically pleasing

15
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DCPD System Requirements for Collaboration

Standard configuration for all participants:
= Master Model Approach
= Part Number Generator
= “New Part” Labeling Standard
= CAD Start Parts
= Software configuration files
= Same version of CAD software

16
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System Requirements for Collaboration

Master Model Approach

/thassi s Skeleton (GT)

Master Skeleton

Suspension Skeleton (UIUC) 17
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System Requirements for Collaboration

Part Number Generator

Part Number |Part Name |Part Description Creator |Date Created

[GTPP100001 EED TRUCK J_ oo 010504

GTPP100002 PAMEL, BODY |BENT WING J Wao 01/05/04

[GTPP100003 FANEL, BODY |BENT WING DRIVER 1 Wan 01/05/04

[GTPP100004 Part Name List _|BOOT J_Waa 01/05/04

GTPP100005 PANEL, BODY |BOTTOM SHELL CURVES 1 Wan 01/05/04

GTPP100006 HUE FRONT J oo 010504

GTPP100007 TIRE FRONT J W 01/05/04

GTPP100008 ZRM FRONT PONTOON MOUNTING 1 Wan 01/05/04 Part
GTPP100009 TANK FUEL J Wao 01/05/04

GTPP100010 FENDER FRONT 1 Wan 01/05/04

[GTPP100011 HOOD FRONT J_Wao 01/05/04 TPP100001
[GTPP100012 PAMEL, BODY |INSTRUMENT 1 WWaa 01/05/04

GTPP100013 NUT LOCK 1 Wan 01/05/04

GTPP100014 NUT REGULAR J oo 01/05/04 _
GTPP100015 HUB PASSENGER SHELL J_WWaa 01/05/m4| Geergia Tech
GTPP100016 Part Name List |PASSENGER SHELL SIDE 1 Wan 01/05/04 Praduction Gator
GTPP100017 PONTOON EOTTOM J Wao 01/05/04

GTPP100018 PONTOON angle 1 Wan 01/07/04

[GTPP100019 FONTOON angle 2 J oo 0140704

GTPP100020 PONTOON BACK 1 Wan 01/07/04

GTPP100021 PONTOON FRONT 1 Wan 01/07/04

GTPP100022 PONTOON SHELL J oo 01/07/04

GTPP100023 PONTOON TUBE 1 Wan 01/07/04

GTPP100024 PONTOON MOUNTING ARM J oo 0140704

GTPP100025 PONTOON MOUNTING ARM, FRONT 1 Wan 01/07/04

GTPP100076 RACK ROD 1 Wan 01/07/04

GTPP100027 PAMEL, EODY |REAR 1 Wao 01/07/04

GTPP100078 RACK 1 Wan 01/07/04

GTPP100029 TIRE REAR J_ oo 0140704

GTPP100030 Part Name List |RING 1 Wan 01/07/04

[GTPP100031 PONTOON SOLD 1 WWao 01/07/04 18
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System Requirements for Collaboration

CAD Start Part and “New Part” Labeling Standard

i
" new x| -
- e ~
— Tupe = SUb't_-'"pE ¢ \I deere_start_pat Browse. . |
» Sketch (* Salid —_————
" Composite E rivpty -
F O Part ™ Sheetmetal inlbz_part_ecad
- Azeembly inlbz_part_sheetmetal
. inlbz_part_zalid

* ﬂ‘ HE e L mmns_part_sheetmetal j

®[o oui. >

~ E;} Format — Parameters

- E Report Partdescription | chassis, gatol

=L Diagram

- Layout

O [ Markup

Nafie [STPFTO0OTS

A ——
™ Use default template [ Copy associated drawings
Cancel | Cancel |
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Issues with Traditional Collaboration Methods

* E-mall item revisions
e Must contact appropriate team member(s)
e File size limitation
e Tracking latest version

= Phone conferences

e Difficult to illustrate some concepts verbally

e A poor phone connection for one party may
adversely affect the entire call

» Face to face Meetings

e May be constrained by location (costs time and
money)

20
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DCPD Collaboration Method

Weekly meetings conducted using Web

Conferencing software Posared by ™
Whorizonlive

= Individuals illustrate ideas on a virtual whiteboard
for all team members to visualize

= |ndividuals at different locations conduct
presentations over the web

= Meetings recorded for future reference
= Share applications
= Voice over IP (VOIP)

21
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HorizonLive Interface

“Live’ e-board for collaboration

/3 HorizonLive - Microsoft Internet Explorer

— |
aka’l /O
an

IMPURT
(] save
Ej BEP by
S0 ENuBLE
e B EProsey @M (@ e (EE)EXIT

1 Name
Connecting to server... woo

Senter for the
Erlhancmlcnt of
(| eaching and

O senda Message:

ame: Host: aatech horizg@fre net TCP Channel: DCPD Proiect with John Deere S04 Users: 1

Share
desktop

|mport
PowerPoint
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Product Lifecycle Management

Information shared via Product Lifecycle Management
(PLM) solution from PTC

= “Standard” web interface

= Centralized web location where all information is organized

= Cross-Functional teams have access to all project information
= Limit access to sensitive information

= Lightweight CAD visualizer

= Share multi-CAD and non-CAD data

= Change management

23
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ProjectLink Portal at GT

=wd NEtP://ptc.cad.gatech.edu

|'| Gomrrw s

i @i malegn
Home |Project - .

Team HResources Details Plan Deliverables Tasks Forum Meetings BOM HBDOI’TS Ghange LDQ

DCPD - John Deere |- Switch Projects- e

Distributed Gollaborative Product Development of a John Deere Gator

Files |
=N | B 3 :

GCut Copy Faste Delete Route Expand Al Gaollapse all Create Folder Upload File Greate fiom Template Create Part Create Link

Name | 1] |Actions |Last Modified |modified By |

I v [1B0M [- Fick an Action - =] Sep 29, 2003, 5:11 PM

u p-C1 Master Model Index I-Pid(anAction- ;| Oct 7, 2003, 359 FM

| pC1MUMBER GENERATOR |- Fick an Action - =| Sep 28 2003, 511 PM

- v [ Docurnents [- Fick an Action - =] Oct 1, 2003, 11:45 AM

u B[] Phase 1 |- Fidk an Astion - =] Dt 1, 2003, 11:46 AM

r | -=[jPhass2 |- Fick an Action - =| Jan 9, 2004, 2:82 P

ul p- (1 DOPD Agencas [- Fick an Action - =] war15)

[ -] Gantt Charts |- Pick an action -

r <+ [ Georgia Tech |- Fick an Action - =l Janz6

ul p- (] Calculations [- Fick an Action - =| Mar 10, 2004, 2:50 PM

u p- (O] Gantt Charts |- Fidk an Astion - =] Mar 10, 2004, 2:43 P

u p- (] Presentations |- Fick an Action - =| Mar 10, 2004, 2:50 PM

ul p- 1 Progress Repors [- Fick an Action - =| Mar 10, 2004, 2:52 PM

o p- (7 Teamn Leader Meeting Notes | Fick an Action - ;| Feb 11, 2004, 7:3% PM

u [ lr=il_buck atv pcE361 @ |- Pigk an Action - ~| Feh 18, 2004, 10:44 AM Jacqueline Woa
u -1 Opemtions Mgt |- Pidk an Action - =| Feh 23, 2004, 4:03 P

u p-CIVIUG |- Fidk an Astion - ~| Feb & 2004, 303 FPM

ul b7 YMass |- Fick an Action - _~| Feh & 2004, 303 P

ul p UMD [- Fick an Action - _=| Feh & 2004, 308 FPM
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DCPD Mechanical Design Status (Phase 1)

CAD model

[E HANDIGATOR_MASTER (Active) - Pro/ENGINEER Educational Edition {for educational use only}

File Edit Wew Insert Analysis Info  Applications  Utlities  window Help

[DcE@Ee|dacls®|Em 0w e set

[d[m @ |

= Showing park REAR,_TIRES,
# Add to, modify, or save the palette or set the model's appearance.

HAMDIGATOR_MASTER.ASH =
B YM_HANDIGATOR_MASTER_SKELASM
L HANDIGATOR_MASTER_SKELPRT
YM_CHASSIS.ASM
VM_CARGOBOM.ASM

[ WM_CARGOBOX_SKELDOOTPRT
VM_SUSFENSION ASM

[ WM_SUSPENSION_SKELDOOTPRT
UIA100004.45M

UIP100025 PRT

8114100001 ASH

UI&100002 ASH

LIF100020 PRT
114100003 ASH
YM_DRIVETRAIN.ASM

[ VM_DRIVETRAIN_SKELODD1 PRT
YM_FUEL_SYSTEM ASM
YM_OPSTATION.ASM
YM_STYLING.ASM
THOOD_4SSEMBLY.A5M

[ GATOR_HOOD.PRT

[ GATOR_IPPRT

Wi_COMNTROLS ASM
W_ELECTRICAL ASM
WhA_FLOTATION. A5k
Wid_CARGOLOADER.ASM
W_HUMANFACTORS.ASM
W_ATTACHMENTS ASM

Ly o
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DCPD Mechanical Design Status (Phase 2)

Vehicle analysis:
® Reduce weight
® Waterproofing
® Flotation
® Propulsion

26
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DCPD Mechanical Design Status (Phase 2)

CAD modd

UluC
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DCPD Mechanical Design Status (Phase 2)

Finite Element Analysis

T W ALN_FRAVET. mT
ESLTE 25 B.o I 0O 8PLACEWENT_25,0R YETRAI W LoD
| BALACERENT - M2 b RE 2 H0E-D2 b 1. EDE D2
EFCRWATIOM 35 BE 0 2,0 9P ACEWERT_J5, O VETRA N LCAD
| SPLACEWENT - M8 MK 2. 80E-D1 WM< 1. GDE- D2 YWALLE OFTI GhE ACTLW
RAMVE OF REF: PART

1.840- @
1.470-D
1.340-D
1. 240- 03
1.070- D
8. 250 D3
g. 920 03

0. a80- D2y

5. 350 D

4. 9320 b

2.880-D
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Benefits of DCPD

= Students of different disciplines collaborate towards
a common goal

= Situations comparable to those encountered in
business environments

= Students can collaborate without relocating

= Students become familiar with multiple aspects of
product development

= Participants can leverage resources not available
locally

29

Proceedings of the 2004 American Society for Engineering Educati on Annual Conference & Exposition tord.dennis@coe.gatech.edu



Traditional Academic Projects

= Schools usually compete rather than
collaborate

= Students teams lack multi-

disciplinary experience y-ﬁ =3
AMERICAN SOLAR CHALLENGE

= Typically, class projects are limited to

a max of 5 people FORMULA SAE
'_,:‘Q -
= Most projects have a duration of one P -

semester
30
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| essons Learned

How to make a successful project

Active professor involvement
Environment standardization
Standardized training

Weekly meetings

Shared goals

Definite project objectives
Effective project management
Industry participation

31
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Future Plans

To complete product development process by 2005
= Manufacturing simulation

= Assembly simulation
= Fabricate prototype
* Prepare business case

32
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Questions @

JOHN DEERE—
Southeast Engineering Center

More details at http://ptc.cad.gatech.edu

Tord Dennis
tord.dennis@coe.gatech.edu
Georgia I nstitute of Technology

In memory of Dr. Robert E. Fulton

Special thanks to: Jacqueline Woo -
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