24/7 on 6 Continents:
1 Ford, 1 Goal, 1 Team =1 CAD Standard

Jeanne Aarhus — Aarhus Associates, LLC
Kevin Clegg — Ford Motor Company
Paula Wiebelhaus — Ford Motor Company
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Class Summary

Ford Motor Company presents Its experiences In attaining one CAD standard
avallable 24/7 on six continents. Learn the ups and downs of this process.
We will talk about which products and solutions were successful and which
ones "hit the road."” Is it really possible to implement CAD standards on this
large a scale? Yes, but there were a few "speed bumps" and "potholes™ along
the way (and no, you can't "balil out"). Attend this class to hear how you too
can drive your CAD standards into the fast lane and put them into overdrive.
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Learning Objectives

At the end of this class, you will be able to:

= Avoid CAD collisions and slow-moving users
= I[mplement standards that can travel both inside and outside the company
= Shift the process to increase your speed and maneuver around what slows you down

= Accelerate around users and managers who try to put the brakes on these objectives

“If | had asked my customers what they wanted they would have
sald a faster horse”
Henry Ford
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Presenters Summary

AU Autodesk University

Jeanne Aarhus

Jeanne is known for keeping her training sessions fast moving
and fun. She Is a nationally known speaker and expert in CAD,
and presents seminars and workshops on CAD productivity for
managers and users in both corporate and college settings. She
has over 25 years experience involving production drafting, user
support, standards coordination, programming, and training in
various CAD applications. Jeanne is an independent consultant
offering training and implementation services and Is certified In
several Autodesk® and Bentley® products. She has been a
popular speaker at AU for several years; and recently won a
coveted “"Top Ten Speaker” award at AU.
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Presenters Summary

AU Autodesk University

Kevin Clegg

Kevin is well known at Autodesk University as the #1 promoter of
Ford Motor Company; while coordinating the licensing, training and
CAD standards of a global user community he also manages the
day to day business of delivering powertrains for vehicle platforms;
currently the newest version of the 6-speed transmission for the
Ford F-150 truck lines. His understanding of CAD requirements
comes first hand having been involved with Ford CAD design for 22
years. Prior to Ford, Kevin worked for the Architecture and Plant
Engineering department for the University of Michigan renovating
buildings. Kevin attended the University of Michigan for
undergraduate studies Iin design and fine arts and graduate studies

IN architecture.

kclegg@ford.com
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Presenters Summary

Paula Wiebelhaus

Paula iIs a member of the Ford Motor Company Team, and has been
iInvolved with Ford Corporate Standards and Specifications for CAD
and drafting for 10 years. Prior to her affiliation with Ford, she

assisted other plant engineering automotive groups and suppliers
with standards, libraries, and drafting. She is a graduate of Western

Michigan University with a BS in engineering graphics, and has over
26 years of experience using AutoCAD® starting with release 2.5.

jwgraphicsinc@comcast.net
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IS this YOU?

“Don't find fault, find a
remedy; anybody can

complain”
Henry Ford

“| THINK WE MIGHT HAVE TROUBLE WITH THE NEW GUY “

AU Autodesk University © 2012 Autodesk



...or are YOU more like this?

‘' A STEONG BELIBVER IN CAD STANDARDS -THATS
WHY | ys€ THIS EXCEUEBNT SET OF MY OWN“

AU Autodesk University

“Most people spend
more time and energy
going around problems
than In trying to solve

them.”
Henry Ford
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Why have Standards?

« The reasons are many and varied and not all users want to follow a standard or know why they personally
will benefit.

« When you look at the efficiencies of production lines one major feature stands out, common methods
based on standards. This is evident from when Henry Ford first created the production line to today’s
complex and highly automated manufacturing systems. Every process requires a standard approach.

» As the process expands so does the need for standards. If you make one widget and sell it you are an

iInventor or craftsman. If you make 100 you are a businessman. If you make 1,000,000 you are
successful!

« Standards are relevant to the process you are doing today for the deliverable that you have defined for
today.

« Standards change! And think future, measured in “years”, not “days”

298>

“Vision without execution Is just hallucination” <
Henry Ford
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Do We Currently Have Standards? <

Let me count the ways!

« We have as many standards as we do model and make of cars!
» Ford North American CAD Specifications

» \We have as many countries as we do states!

= North American
= Europe
= Asia Pacific

» Technology drives many changes both in standards and practices__..__

. BIM (

= 3D derived from point clouds Dt
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CAD Standards Include...and Depend on...

« Standards Documentation (00 22 23)

« Standard Resources

» Ford Autodesk Community

« Sharepoint Site (internal to Ford employees)
« |T Service Request Center

« Autodesk Platinum Support

« Standards Training

“Failure 1s simply the opportunity to begin again, this time more
intelligently”
Henry Ford

AU Autodesk University © 2012 Autodesk



CAD Standards Objectives

= Commonization
 Communication
= Education
« Suppliers
= Globalization

« Efficiency
 Documentation
» Standardization
= Automation

« Organization
= Resources
» Best Practices

» Enforcement
AU Autodesk University

Think “CEQO”
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Been There..Done That!

"WE BELIEVE WE NOW HAVE A CONCENSVS
ON THE CAD STANDARDS”

AU Autodesk University © 2012 Autodesk



Commonization

Implement Standards that can travel “inside” and “outside” the company!

AU Autodesk University © 2012 Autodesk



Commonization: Communication

Delivery Methods:
« CAD Standards Portal (Single-Click Ford CAD Store)
« Community Site

Recipients:
« FIind your customers
= Listen to your customers
« Sell to your customers

What delivery method do you use to pump gas Into your car?

AU Autodesk University © 2012 Autodesk



Commonization: Communication

Once you FIND your Customers — DEFINE Them
» Back Seat users (micro-managers)
« Slow Moving users
» Information Hoarders
» Diplomats

Once you DEFINE them — COMMUNICATE with them

“If there Is any one secret of success, It lies in the ability to get the
other person's point of view and see things from that person's
angle as well as from your own”

Henry Ford

AU Autodesk University © 2012 Autodesk



Commonization: Communication

Hurdles to Overcome:
« Multiple Time Zones and Languages
« \Wagons around the plant
= Fighting for job security
= Avoid CAD Collisions

“‘When everything seems to be going against you, remember that
the airplane takes off against the wind, not with it”
Henry Ford

AU Autodesk University © 2012 Autodesk



Commonization: Communication

Winning Over Your Customers: Accomplishments:
Who did we win over within Ford? 903/0 In agreement
Management, IT, and Users 10% still poles apart

We want to avoid any of our customers “bailing-out” and returning
back to their old individual standards

“Success I1s 99% failure”
Henry Ford

AU Autodesk University © 2012 Autodesk



Commonization: Education

The KEYs to success:

« Update the DRIVERS with the AUTOMOBILE

« Allow for multiple ROADS and DETOURS to Learning
« Offer multiple MAKE and MODELS to Learning

Advertisel

"Anyone who stops learning is old, whether at twenty or eighty.
Anyone who keeps learning stays young. The greatest thing In life
IS to keep your mind young.”

Henry Ford

AU Autodesk University © 2012 Autodesk



Commonization: Education

Training users In today’s economy

= PAL program
= Project Assisted Learning

= WILL program
« Web Instructor-led Learning

« Webcasts
= Online pre-recorded Learning
= Online Live Learning

» Classroom Learning
= |[nstructor-led Learning

AU Autodesk Unive I’Sity © 2012 Autodesk



Trouble Learning NEW Tools?

“Thinking is the hardest

work there Is, which IS

probably the reason why

so few engage in it”
Henry Ford

“['VE SEEN IT BEFORE. HE'S ABOUT 10 AUTOSNAP ("”F
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Commonization: Suppliers

« Develop and Implement Standards Checking software (CADconform)
» Develop Supplier Community Notes

« SImplify Supplier access to CAD Standards resources

» Develop Supplier Learning opportunities

» Develop Supplier support and interaction

“Coming together is a beginning; keeping together is progress;
working together is success”
Henry Ford

AU Autodesk University © 2012 Autodesk



Commonization:

2012 Version

# Modify Transmittal Setup

Currentuser. Jeanne
Current transmittal setup: Standard

Transmittal type and location
Transmittal package type
Zip (".zip)
File format
AutoCAD 2010/L T 2010 Drawing Format
v Maintain visual iidelity for annotative objects

Transmittal file folder
USER DEFINED

Transmittal file pame:

_F'mrnptfur a flename

Path options

Use grganized folder structure
Source root folder

K9 @ Place allfiles in one folder
)

Keep files andfolders as is

Transmittal setyp descnption
-8 USER DEFINED

Actions
Send e-mail with transmittal
v | Set default plotter to 'none’

Bind external references

Prompt for password

v | Purge drawings e

Include opbons

/|include fonts

¥ | Include texdures from matenals
v | Include filgs from data links

V| Include photometric web files

Include unloaded file references

AU Autodesk University

Suppliers

= Deliverable Standards and
SEOIEINERIS
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Commonization: Globalization

What i1s Globalization?

The Americas

« 28 manufacturing facilities in US

« 17 manufacturing faclilities in Canada, Mexico, Brazil, Argentina and Venezuela
= Design and Engineering Offices

« Real Estate/Commercial Properties

AN
00[]‘\

Europe

« 32 manufacturing facilities in England, France, Germany, Portugal, Spain, Turkey, Russia, and S. Africa
» Design and Engineering Offices

» Real Estate/Commercial Properties

Asia/Pacific

= 19 manufacturing facilities in Australia, Thailand, Vietnam, Malaysia , Taiwan, China and India__.
= Design and Engineering Offices (

« Real Estate/Commercial Properties —

AU Autodesk University
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Commonization: Globalization <

Where are we?
» Achieved 80% global compliance
« Working to align the remaining 20%

« We may have to "AGREE to DISAGREE”

How Long did It take?

4 years Into the process for North America with our sights set on
globalization

“There are no big problems, there are just a lot of little problems”
Henry Ford

AU Autodesk University © 2012 Autodesk
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Everyone STAND UP!!!!

AU Autodesk University © 2012 Autodesk



/

\_

SIT DOWN If your car has
less than 100,000 miles

AU Autodesk Universi

-~

\_

SIT DOWN If your car has
less than 125,000 miles

3

ty
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Efficiency

Shift the process to increase your speed and maneuver around what slows you down.

AU Autodesk Unive I’Sity © 2012 Autodesk



Road Map Without a Road Map

» Prepare a Road Map so
everyone knows which route
to take.

« Perform thorough testing
prior to launch of any new
standard.

« Engage the engines of ALL
users: both internal and
external.

= Be willing to modify the
engine design after receiving
feedback.

= Allow for detours

AU Autodesk University © 2012 Autodesk



Efficiency: Rules of the Road

We All Travel More Efficiently
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.consider how these CEO qualities can help you
In your day-to-day travels...
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Efficiency: Documentation

Section 00210

CAD Specifications

1 About this Document

Specification: The term
specification, standard,
CAD Standard, or CAD
Specificationshall refer to
this document and its

requirements.

CAD: Computer-Aided
Drafting.

AU Autodesk University

1.1 Introduction ‘

The CAD Specification 00210 is a revision of the CAD/CAFM Standards
document 00210, located n Atip:/www.vo.ford.com/specs’ North
American Construction Specifications Section, Construction
Specifications. The document was reviewed by Ford Motor Company
North America representatives from Information Technologies,
Powertrain Operations, Vehicle Operations and Ford Land. The CAD
Specification applies to all facility projects and programs starting with the

release of the specification. The CAD Specifications shall be 1n

[
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Efficiency: Documentation

Attachments (Appendices) O e 3

Standard Ford Tool Customizations

Section 00210 CAD Specifications

tems are available to simplify and automate multiple tools and FCS issues. Use the

ACAD Classic or Ford ACAD Ribbon) to access these items through various methods.

Section 00210 CAD Specifications

Attachment B: Standard Layers

G-General Layers

Name Description

0 AutoCAD Blocl
NOT USE)
Defpoints AutoCAD ONL]
0-ANNO-NPLT NON-PLOTTIN
Annotation
0-ANNO-SCRN SCREENED itg

ric versions of the FCS installations.
0-VPRT Viewports - Wi
0-XREF Xrest:’ 21 Attachments AD Ribbon workspace. Many of

Section 00210

CAD Specifications | g'«ljj _Ej - [:ﬂi

0-XREF-BLDG

Xrefs: Building

0-XREF-FURN

Xrefs: Furniturg

O-XREF-LIST

Xrefs: Attached

G-ANNO-DIMS

Annotation: Ge

G-ANNO-EVAC

Annotation: Ev

G-ANNO-IDEN-FCAD

2allogns and

AU Autodesk University

Attachment A:

North America

Plant ID’s

File Name ldentifiers

Describes the LOCATION of the drawing contents.

Vehicle Operations - NA

1D

Plant Name

AAl

Flatrock-Auto Alliance - Assembly

AAS

Flatrock-Auto Alliance - Stamping

BSP

Buffalo Stamping

CHI

bicadaeAssemb

en” and not easily accessible and are

© 2012 Autodesk




Efficiency: Documentation

Explanations/Definitions

3.3 Object Enablers

Object Enabler: An object
enabler is a tool that
provides specific viewing ]
and standard editing access with regular AutoCAD provided the applicable Object Enabler 1s mstalled.
o a custom object in the host Object Enablers are free and can be readily installed to facilitate viewmg of
applications when the | , L _ . | e L
application that created the the Smart Objects. Contact your IT department if you cannot view the
custom object is not present.

Architecture, Building Systems, or AutoCAD MEP.

Refer to Technical Support Contact List.
Smart Objects: Are

objects in a drawing that

AU Autodesk UniverSity © 2012 Autodesk



Avoid too much
Documentation

1

"HEY - 'You FINISHED wWiTH THE IN-HOUsSE
STANDARDE MAMVAL FOR EFFICIENT CAD USe7

AU Autodesk University © 2012 Autodesk



Efficiency: Standardization

Titleblocks

]
HERP--1

FORD LAMD

|
|
L
|
|
|
|

LOCATION FPLANT

I
|
|
I
I
I
I
I
i
L
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Efficiency: Standardization

Standard File Naming Conventions

Plant Layout Filename ltems

s chaate  eep m——

| ShopName |1 | character S OAK-B21-7C-L001-09-C_D471-DM0-01-2D.DWG
Example: Ford Land Building Drawing Filename Oakuville

e S—
Department or B S i S ey S Body #1, 1% Floor B21
DWG Format (2D, 3D)
LH Line # L0O1 L001
Program Name or - Discipline Sheet Number (
Area Description

- Drawing Number (_, 000, (
Alternate/Level _ ‘
| Buiding Code (. E.C, L,
DWG Format

Figure 16: Plant Layout Filename i
E5066-363-M01-2D.DWG
Property Type
Building Code
Drawing Number
Discipline
Discipline Sheet Number
Drawing Format

Figure 4: Ford Land Building Drawing Filename Example

AU Autodesk UniverSity © 2012 Autodesk



Efficiency: Standardization

Standard Layers (multi-linqual)

 [German Description Spanish Description
| Schriftkopf Margenes v Letreros
. Berma 1S SLING [N ansimnas

- [Flacheninformaticnen LayerMame = |Layer Description

| Deckenkonstruktionen A-ANNOT-E '
|Podeste A-ANNGT-D

[Trep=— "=

__|Sam™TNGS Layer Name |Layer De A CLGGR Ceiling Gri

owe
—

- |A-AREA-SPCE Aren
- |A-CLNG-GRID Ceiling: g

|A-FLOR-RAIS — [Floor: rais
- [A-FLOR-STRS Floor: stair treads, escalators, ladders
- [A-FLOR-LEVL

Floor: levels, ramps, pits, depressions

. A-FURN Fumishings

AU Autodesk Unive rSity © 2012 Autodesk



What goes on layer
“Sicherheitsabsperrung, Zaune”

"IT'9 PYNAMIC LAYER CONTROL ” (ﬁ

“Security Fences, Fences” =~

AU Autodesk University © 2012 Autodesk



Efficiency: Automation

Scales

Plant Layouts Metric
Plant Layouts Metric (US)

Get Ford Layouts Facility Layouts

Reset Metric Support Paths Manufacturing Layouts

Equipment AQ Layouts Metric
Equipment Al Layouts Metric
Equipment DSLZE Layouts Metric (US)
Fquipment ESIZE Layouts Metric (US)

Land Layouts Metric

Land Layouts Metric (US)

Land Presentation Layouts Metric
Land Presentation Layouts Metric (US)
Land Real Estate Layouts Metric

Land Real Estate Layouts Metric (US)

)
)
)
)
)
)
)
)
)
)
M
)
)

Scales

VO Layouts Metric

Get Ford Layouts Facility Layouts

Manufacturing Layouts Tooling Layouts Metric

Reset Metric Support Paths _ _ .
Tooling Layouts Metric (US)
Tooling MINI Layouts Metric

Tooling MINI Layouts Metric (US)

Process Illustration Layouts Metric
Process lllustration Layouts Metric (US)
Controls Layouts Metric

Controls MINI Layouts Metric

B BEE BE EEEE

Collaborative Process Layouts Metric

AU Autodesk Unive I’Sity © 2012 Autodesk



Efficiency: Automation

Definitions and Samples

Visbiity State ARON
Not to Scale
1/64"=1'-0"
1/32°=1"-0"
1/16°=1"-0"
3/32"w1'-0"
1/8"=1"0°
1/8"=1"-0" Dual
3/16"=1"-0"
14 =1-0"
3/8"=1"0"
1/2"=1"0"

1 1/2°=1"-0"
3 '=1-0"
*w1'-0"

o~

I {/3" = 10"

16  Feet

"w200" Dual SI
"=250°

*=300"

"=400

"=S00°
"=1000

8338344338388 348

AU Autodesk Unive I’Sity © 2012 Autodesk



Efficiency: Automation

Standard Variables

FCS-Linear Arrows (Standard): Dimension Variable Setting Overrides

Wariahla Mame Value Description
Common Dimension Commands Imperial | Metric
Command Name Descripton | sions (cont

Creates associative dimension objects that
update automatically when geometric object is 3/32"

update 2 48
BYBLOCK BYBLOCK Dimension line spacing
DIMREASSOC Associates selected dimensions to geometric —— :
mhinrte BYBLOCK BYBLOCK No dim lines outside

DIMSPACE Common Text System Variable Settings BYBLOCK | Extension line 1 linetype

(24| Extension line2linetype

----------- = 5[ Texome

Common Dimension System Variable Settings

Text position vertical
System Variable Name | Value Description , .
O Tolerance precision

DIMASSOC Creates associative dimension : :
] ) Extension line color
objects that update automatically e
when geometric object is modified

AU Autodesk Unive I’Sity © 2012 Autodesk



Efficiency: Standardization/Automation

Standard Annotation

FCS-Dual Arrows
Imperial Metric
3 DA PUNCH
FOR DRAIN

]
FCS-Linear Arrows (in-line)

Imperial

0)g" DIA PUNCH _ @3DIAPUNCH
FOR DRAIN FOR DRAIN

Dimension Variable Setting Overrides

Value Description
mperial | Mewic

/e 1 : , _ Alt precision
. 9. 0.039370 Alt scale factor
FCS-Linear Arrows (in-line): Dimension Variable Setting Overrides | —
_ Alt tolerance precision
_ Alternate units
All Dimensions

AllDimensions
DIMTAD 0 |0 | Textposition vertical ——
n _ Text inside align
Diameter and Radial Dimensions
—— : n _ Text outside align
_ Text position vertical

F
DIMTOH on  Jon | Textoutsidealign
DIMTAD 0 |0 | Textposition vertical

AU Autodesk Unive I’Sity © 2012 Autodesk



Standards Enforcement

“Quality means doing it
right when no one is

looking”
Henry Ford

IN THE END, THE ONLY WAY OF KNOWING IF THE DRAFTERS WERE FOLLOWING THE — ———
OFFICE CAD STANDARPS WAS TO STAND OVER THEM (

AU Autodesk Unive I’Sity © 2012 Autodesk



Efficiency. Enforcement »

2008

Best In class selection: CADconform from Altiva Software

What did the Ford team require in a CAD checker?
* Available drafting tools that can be incorporated into the AutoCAD menus
« Security at multiple levels of the user interface
* Available tools to easily locate and correct non-conformances
* Areliable indication of conformance to standards that can be published and recorded
* A proven enterprise solution

A review of what Ford required in a CAD checker and what was available in the market place
resulted in the selection of CAD conform.
» Additional benefits:
* Licensing and integration of the U.S. National CAD Standards within CADconform
* Digital signature seal insuring a defined conformity level
* Multi-file reporting capabilities
 The ability to ramp up conformity. Having your files 100% compliant to your (ﬁ

standards is not a one day event! Think months, or longer...

AU Autodesk UniverSity © 2012 Autodesk



Organization

Open parking In a lot with no guidelines will eventually result in total chaos

AU Autodesk Unive I’Sity © 2012 Autodesk



Organization: Resources

CUI Resources Demonstration

AU Autodesk University © 2012 Autodesk



Organization: Resources

We All Work More Efficiently

Name nperial CADconform

— . e b 10t -
# Dim Tolerance.bak les )scription  Ford-Commot

P

Ford Layouts Plant Layouts

X Door Question to Ron2.dwg
N JEANNE JUNK.dwg

set Imperial Support Paths Mfg Layouts-Dsize

Mfg Layouts-Esize

F

2 Land1.dwg

2 Plant.dwg

2 Plot_Stamp.dwg

-2 Seth_Plant_Layout_Sheet Title.dwg

A tes
il \Vithout CAD
Standards

Land Layouts
Land Presentation Layo
Land Real Estate Layout

l

Tooling Layouts

Iy RTR [ L%

With CAD Standards

AU Autodesk Unive I’Sity © 2012 Autodesk



Organization:

AU Autodesk University

CROWDERADVANCE

CROWDERRETRACT
Default

Defpoints
DV2_Standard
FQZRXNHH7LPZ14 3
HO _FLIP
J2ZUULUSQNRISX 1
LOWER

M4 MUTTER_DING2d
M5X20 1

M6X16 1

Resources

We All Work More Efficiently

O

Descrintion

[

Without C
Standards

1:_) (Fit

_

Name
0

0-ANNO-NPLT
0-ANNO-SCRN
0-VPRT

0-XREF
0-XREF-BLDG
0-XREF-FURN
0-XREF-LIST
Defpoints
G-ANNO-DIMS
G-ANNO-EVAC
G-ANNO-IDEN-FCAD
G-ANNO-LOGO
G-ANNO-REVS
G-ANNO-TEXT
G-ANNO-TEXT-
G-ANNO-TTLB

Descrintion

AutoCAD Block Use Only (DO NOT U...

NON-PLOTTING General Annotation
SCREENED items

Viewports - WILL NOT PLOT

Xrefs:

Xrefs: Building (Ford Land)

Xrefs: Furniture (Ford Land)

Xrefs: Attached list

AutoCAD ONLY

Annotation: General Dimensions
Annotation: Evacuation Plan
Balloons and leaders for FactoryCAD
Annotation: Border Ford Logo
Annotation: Revision Obijects

[ ]

| -

- ™ o
L
L

[

[y

W i oy Fow o i F . !
R OB R OB R OB R

ey
BJ
L

[

Ih__:l .—|—|

L L
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Organization: Best Practices

Communication

= Define your objectives

» Then define what needs to be done to achieve your objectives

= Listen to your stake holders. Dialogue is a key enabler.
Standardization

= Document your process to achieve your objectives

* Then define how to employ the process
Communication

= Define the milestones that will achieve the objectives. Keep listening.
Implementation

= (Glve your users every resource to achieve the objectives
Communication

= Reward each milestone when it’s achieved. Keep listening.
Enforcement

= Provide ownership to your people and they will enforce the standards

AN
00[]\‘

“You don't build a reputation on what you're going to do”
Henry Ford
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Everyone STAND UP!!!!
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4 N

SIT DOWN if don’t own a
car

\
"SIT DOWN if your car is not t :

an American made product.

If you don’t know...
 SIT DOWNI!
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Thank you

to all who are standing.
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Questions?

AU Autodesk University © 2012 Autodesk



Thank You for Attending!

Don't forget to fill out your Survey....it matters!

Hope you ENJOYED this
Quick Trip through
Ford’s CAD Standards!

AU Autodesk University © 2012 Autodesk
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