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Motivation of this presentation. PRODRIVE

- At Prodrive full MBD implementation has slowed down because suppliers still request 2D drawings.
- For reviewing 3D PMI files:
- "full" 3D CAD software = overkill,
- free 3D viewers are limited in functionality.
- Generating dimensioned 2D drawings within CAD systems seems not straightforward yet.
- | experienced efficient (and user-friendly) reviewing parts and assemblies using an advanced 3D viewer.

- Although meanwhile many CAM and CAl applications can read and process PMI, many manufacturing companies struggle stepping into the fantastic world of MBD.

£ i
T

- Some OEM's merged on the digital highway,
- Most suppliers quickly exit to bumpy sandy paths......
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Goal of this presentation.

Show how an advanced 3D viewer can support manufacturing companies reading and processing 3D MBD files:
- without investing in multiple expensive CAD systems,

- without investing yet in advanced CAM and CAl software,

Stimulate your company start with MBD:

i STEP by STEP @ .
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Recap MBD PRODRIVE

Source Emixa, Wim Ottenhof

« MBD eliminates making "old fashioned" 2D drawings.
- The embedded product definitions (tolerances, surface treatments etc.) are called "Product and Manufacturing Information" (PMI).
« PMIis machine-readable, 2D drawings not!
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Characteristics CAD systems and 3D viewers. noRODRIVE

- CAD systems can create, edit and view 3D models.

- 3D viewers only can view 3D models (cheaper, easier and friendlier to use than CAD systems).

- OEM's usually use 1 CAD platform, suppliers serving multiple OEM's are expected to process many CAD formats.
- Free 3D viewers have limited functionality.

- Advanced 3D viewers offer increased functionality:

user friendly visualizing PMI (incl. "flipping" / "parallel to screen")
- reading many native (NX, Solidworks, Creo, etc.) and standard 3D formats (step, JT, QIF, 3D PDF, etc.)
- ultra short loading large assemblies and complex parts.

- efficient creating work-instructions

- using 3D mice ﬁ é

- 'drifting" towards CAD functionalities (a.o. "playing" with assemblies)
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Functionality advanced 3D viewers.

_/7 CONFIDENTIAL

Processes

- Engineering
* Review

* Change

* Sales

* Marketing

* Purchasing

+ Supplier collaboration
* Work preparation

* Production

* Quaility Assurance

* Technical
Documentation

* Service & Support

- PLM

* Product configurator
- ERP/MES

+ Costing

* Collaboration

* Parts catalog

* Techpubs

* Data integration

* Long term archive
* Quality system

* Human machine

interface

- MRO/SLM
« After sales
* Predicitve / preventive

maintenance
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Source: Kisters
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Examples of basic and advanced 3D viewers.

=S DRAWINGS 4 AUTODESK Viewer
SIEMENS
Creor View MCAD .
Creo HCL Glovius
View
Lite

€ »0CCTiD

VII=WS T ATICON

ZE KISTERS
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Mb x\2 =

"flipping PMI" tolerances and annotations remain human readable during rotating.
non flipping PMI",

ol

7
Designers must be aware how, where, and on which plane to define tolerances ' | \/5

VIEWS T ATICON

and annotations to assure human readability while 3D viewing! | /K KISTERS
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Measuring dimensions. nPRODRIVE
S Free A =y " 5 &
ol B H 99 9 @ 0% 40K
\ End ﬁ 3 points 4 | +—s| I+ |+ -
Mormal Point Edge Cumulated Pointto Radius Pointto Solids Line to Face Cumulated Projected
\':E”t” il edge  point [wire) - point~ to Solids  line~ area
Snap modes Circle mode  5ection  Coordinate Length Circle Distance Angle Surface area
All kinds of handy measurements available (incl. submenu's).
Ly
D=113.01 mm
D=235.80 mm
f
Dimensions can remain visible (and saved as a view) ;
D=359.90 mm @ / ‘
PZ /K KISTERS
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Views can be easily created and viewed (1) (as if you are looking on an old fashioned 2D drawing) T ensees

Views o x|

o H G XA w6 & & B R Es

(Sx)
OJmmnoe

Sx M&4LxB +05/12 05

Initial View

B 6 ‘%"xa +0.2U 2% @ 8 HIx16

M6x12 £05/18 £05

“Isometric”

"Left"

"Trimetric" "Section A-A"

@D LSHI3x20 #05

"General Tolerances"

"Critical dimensions"

Views can be easily created and viewed (as if you are looking on an old fashioned 2D drawing).

=

VIEWS TATICON

/L KISTERS
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1PRODRIVE

Views can be easily created and viewed (2) (incl. sections)

_/7

“Left"

"Trimetric"

"Critical dimensions"

"lIsometric"

“Section A-A"

S

"General Tolerances”

?53|+005 (2x @

CONFIDENTIAL

S
ad

VIEWS T ATICON

L KISTERS
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Human readable views can be exported to a.0. PDF format

"Front"

"Rightll

247 tivw

"in colour"

O Jvamn

*]l) |)'

IlBack"

"Bottom"

"Leftll

"Isometric"
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(Sx)

|Q|02|A|B|E

+0
D6 0

13 s

5x MLx8 +05M12 +05

2x @8 HIx16 + 0_5[

(30)

M6x12 £05/18 +05 |$

YOZIAIB}—

o009
S el

JML@UUi EJ

~

L& [ @o2]a]

(s @]

rea (020 AT () (s)

O .
. m

Q1 0r

O

S

e

@92 £0,1x90°

LxMLx8 +05M2 =05

@ L5H13x20 +05 —

2x

Wire Coll M&x13 +05/M16 +05

or e.g. in black & white (as if it was an old fashioned 2D drawing).

e

VIEWS TATICON

ZK KISTERS
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Default

L oading and viewing large assemblies within seconds.....

=~

B

R

Initial View

4

View 2

View 3

View 4

Layer | ™) Structure 38 selections | [ Profiles | ["J pmi

HEeE &
=/ Node properties
= General
Name
Type
Node ID
Custom ID
Geometry ID
File path
Contains geometry (BREP)
Material
Texture
Color overwrite
Color

MANIFOLD_SOLID_BREP =274788
BrepModel
1148

160
N/A

No

None v
None v
Node v
[ (210, 210, 255), (#D2D2FF)
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MANIFOLD_SOLID_BREP #311465

Please review!

MANIFOLD_SOLID_BREP #236832

v
Ve

VIEWS T ATICON
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including manipulating and reviewing (adding comments etc.)
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Many visualization parameters and PMI settings can be selected / changed

B E
= Visualization
Show grid
Grid on top
Show coordinate system
Show rotation cross
Use point size
Point diameter

Minimum frarme rate

= Background
Background mode
Top color
Bottom color

Background image

Tiled count
Skybox
Fixed skybox
Rotation angle
= Selection
Hide selection color
Color
On top
Transparency
Contour
Contour color
Thin contour
= Color
Highlights
PMI references
Wire color
Wire color type

Ghost transparency
= Render mode
Solid

Whirac

Object minimum pixel size

Flip PMIs/markups to camera

Fit background image

Wire color difference

Interpolated

|:| (255, 255, 255), (#FFFFFF)
|:| (255, 255, 255), (#FFFFFF)
Kisters.png

Stretched

3

Sky

O

0

(255, 0, 0), (#FFO000)
»

(255, 255, 255), (2FFFFFF)

Ole EIID

[ (255, 102, 0), (2FFE600)
Il (255, 0, 0), (2FF00OD)
Il ©. 0. 0), (2000000)
Wire color

50 % ]

95 %

[«

[< ]

[«
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= EH O B @
g -4 |l g PMI
La W % 6335-1402-7322
b |:||.| CalloutDimensionType
~d |:||.| Centerline
— W 4" Center Mark (210) 14
— M| 4 Center Mark (210) 14
— M| 4 Center Mark (211) 15
— W 4 Center Mark (211) 15
— W 4" Center Mark [90) 7
— M| 4 Center Mark (90) 7
~d |:||.| DatumFeatureSymbol
— || 4 Datum Feature Symbaol A (93) 11
— || 4 Datum Feature Symbaol A (93) 11
— M 47 Datum Feature Symbel B (87) 6
— M 4 Datum Feature Syrmbol B (87) 6
— || 4 Datumn Feature Symbol C (231) 8
— M 47 Datum Feature Symbel C (231) 8
~d |:||.| Dimension
— |M 4 Radial Dimension (63) 10
— |W 4" Radial Dimensicn (63) 10
— M| 4 Radial Dimensicn (34) 5
— M| 4 Radial Dimensicn (84) 5
B |:||.| FeatureControlFrame
- M| % FeatureThreadType
b W 5 ModelViewStyle

VE
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1 1 1 1 1 1
All kinds of sections can be easily made, visualized and customized
| 1
||| 5ection o x _:
= Section
Cut geometries ]
Cut PMI (/]
Cut selection [ ]
Show plane [l :
Show handles O ]
Filled (/]
Flip cut side O
Always visible ] 1
(Use geomety color [
Color [[] (255, 255, 0), (#FFFFOD)
Center handle
= Alignment axis
X
Y
%
= Movement
Move section increm...  1.00 mm
Move 0.00 mm o
Rotate section incre...  1.00°
Red rotation 0.00% =
Blue rotation 0.00° .
= Position
X 45.55mm
b £2.59 mm
z 24.62 mm
= MNormal
Mormal X -0.00
Mormal ¥ -0.00
Mormal Z 1.00
Set normal
=l Create geometry
Create multiple O
Step width 1.00 mm
=l Section wires
Merge wires on cr.. [
Tolerance 0.10 mm
Wire
=l Section surfaces
Surface
= Section solids
Original node beh.., Hide w
Mew geometry vis... Show all w
Created node pos...  In "Created Nodes" w
Cnnw attributes [

S

VIEWS T ATICON

L KISTERS
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Conclusions and recommendations. 1PRODRIVE

Free 3D viewers have many limitations.

Advanced 3D viewers:

- are very useful for manufacturing companies to merge on the digital MBD highway.

- enable efficient workflows (reviewing, making calculations, instructions etc.).

- can quickly generate "old fashioned" 2D drawing lookalikes".

Designers must be trained to "properly" assign PMI within the 3D model.
Try multiple advanced 3D viewers and experience which would fit your company best,

- The "MBE Experience Centre" initiative could support this.

- SIGN the Letter of Intent so "we" together can start this MBE Experience Centre!lll
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