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= Discussion/Questions 30min
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W&B Tool Requirements

= Why was the tool requested = Developed for the CSeries
= This tool has been developed based = Selected by the CSeries Program
on: out of 3 other similar tools, the W&B
= The Mass Properties Technical Tool has been developed by
Requirement Document Dassault System and deployed on
(PLMP/Core Eng) the CSeries by IT/IBM
= The CSeries Requirements (CSeries = |ntegrated in VPM Nav interface
MASS/PLMP/IBM) (CATIA V5 R19 required)
= |t basically answers to the need of = Based on the ENOVIA Database
{‘rg‘(’:'l?gvz iz(?\ltustlgrr:dt?nce??ﬁsugef Zﬂd = What are the challenges for using
Aircraft based on the Engineering it on Legacy Programs _
database. = The Product Structure have to reside
= |t allows to control Supplier/Partner In ENOVIA
data = VPM Nav and CATIA V5 R19
= It allows to generate Mass and installation
Inertia reports = Mass can be tracked at the node
= |t aIIOV\_/s the Mas_s Propz_erties group level in ENOVIA but Mass
to get involved with design earlier in computation and distribution requires
the development phase to have 3D models in CATIA V5
format
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W&B Tool Functionalities Overview (1/5)

Mass Accounting — Preliminary Analysis
= JCDP
= JDP
Mass Computation
= DDP
Mass Distribution Analysis
= DDP
Mass and Inertia Reports
= All phases
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W&B Tool Functionalities Overview (2/5)

= Weight & Balance Toolbar
= The commands used for W&B Analysis are available within the W&B Toolbar.
= The usage and details of the commands are presented in the related BMs.

1. WB Part
2. WB Product Weight & H.;,[am;ee e
3. WB Report J a_wisight
4. WB GrOUp rE :|| :|r|| = ] g : i
#
5. WB Filter (1) (3) {5)
6. WB Save
= A correspondence between these commands and the W&B process can be found
accordingly:

Perform Material and
Assembly Weight| Mass Type
Analysis Statistics

Assign Specify Specify Active
Density and | Density Mass Type and
Material Priority Mass Properties

Generate
Report

Specify Perform Detail
Deviations | Weight Analysis

WB Part
WB Group ‘éj

WB Product 9%

WEB Report jl




W&B Tool Functionalities Overview (3/5)

= \WWB Part is the command that
allows Weights user to:

Browse the Mass Properties
Update the Mass Properties
Specify the Mass Type Active
Define Mass Type

Assign Mass Properties

Specify WB Density, Material and

Priority
Define specific deviations

Perform Detail or Assembly
Weight Analysis

Weight & Balance - Part

=101 %]

Selection: ILONGITUDINF\L SPLICE/AFT BARREL ASSEMBLY|BARF | Calculation Status @ 48

Mass: 1.61338b
Loweer Deviation: |0,3z375h

Lpper Deviation: ID,323?‘8|I:|

—iCenter OF Gravity

CGx: | 382, 277950 CGy! |-0.77821in CGz! | 180.00945in

—Moment of Inertia

Lt |?235.?6488|bxin2 Lyt |482.49481|bxin2 Lzz: |??1I:I.3I:I?93|bxin2

—Product of Inertia

Loy |16.85443bxinz ~ Ix2 [-0.00329bxinz Iv2 |0.10873bxinz

[ ] Mass Cnly, Use MHA for ©G and T
— Filker
|User Filter

— Inertia Mode Reference Mode

’; Current Part ) Root Produck

& Center OF Gravity () Reference

Computel Edit I SAVE I

Close I

—

Weight & Balance
: —
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W&B Tool Functionalities Overview (4/5)

= WB Group: Mass Type Compute
Option

= Three mass types are available: Active, Most
Precise and Specified.

= Specified Mass Type: Can be chosen by the
user from the pick list: Computed, Measured
or Estimated.

= WB Group: Computation rules

= |f Active Mass Type is set, the corresponding
Active Mass type for each part is used.

= |f Most Precise is selected, the non null Mass
Type with the lowest deviation for each part is
considered in computation.

= |f Specified is set to Computed, Measured
or Estimated, all parts from the group are
analyzed based on the specified Mass Type.

Weight & Balance - Group B ] 5 |
Search Crikeria I Search Resulks Process Options |
— Compute Opkion @ Mass Type
() Active (21 Most Precise @ Specified |Computed =]
— Compute Opkion; Update Computed
[zasured - ' )
@ Check UpToDate ' Force Update {Lewel: 1M, All Levsl:)
—Inertia Mode ——————— —Reference Mode ————
@ Cenker OF Gravity '_' Reference ’; Foot Product (2 Custom mode

— Custom Reference Mode

Qrigin ¥ =|

—Inertia Reference Mode

=

£~

naxis A=

W oaxis 1 K=

Zaxisin=

-

Compute I

Close I

If a non computed Mass Type is selected
and this is Null for a Part, the Active Mass
Type will be used instead. If this is also Null,
a warning message is displayed to the user
(see Hints and Tips for more details).
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W&B Tool Functionalities Overview (5/5)

= Reporting principle
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W&B Tool on CSeries Program

The W&B Tool has been selected by the CSeries Program out of 3
other similar tools

The first drop of the deployment project was done in early JDP
and allowed:

= Mass Accounting — Preliminary analysis
= Mass Computation
= Mass and Inertia Reports
= Batch Computation
A second drop was delivered for beginning of DDP allowing:
= Mass Distribution Analysis
= Mass Types and Material Statistics Reports
= Data Import/Export with Partners and Suppliers
A major fix was released a few months ago allowing:
= Computation of Assemblies containing “Ghost Links”
» Reports generation when errors occurs (list of errors displayed to the user)
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W&B Tool on CSeries Program

5/ Data control enabled
Easier vabdation
Detail visibility ©| Back&Forth reduction between BA and 5/P

{pata/Analysis Qualiy ot e e o

Mass Properties Group gel invalved with design at earlier stage

DDP starts with better confidence on JDP Exit Data
MED Ready
MBD Ready
Internal -| Mass Properties Group get involved with design at earlier stage
| DOP starts with better confidence on IDP Exit Data (better “trusting” between BA Depts)
MBD Ready

—m- 5/P Data control enabled

) BackE&Forth reduction between BA and 5/P
With Suppliers/Partners

Easier Analyse and Conclusions
Mass Properties Group get invoheed with dedign at earlier stage

Mo need to upgrade methodo/BMs
MBD Ready { MBD reduce time by nature
| Even ready for Full MBD
Runs an VPMNav
Gain with Inertia Report (8hrs work reduced to Thr)
MBD Ready v No need to upgrade methodo/BMs
1 Even ready for Full MBD
M}[ Runs on VPMMNav (licence cheaper than LCA)
| DOP starts with better confidence on JOP Exit Data

Mo means o track whe and when did semebody changed the Weight of 3 Part

W 1 [wou can only track changes by comparing two reports extracted at two different dates
Hurman efrors....

m'l Support 5/F required from “Super User”
i W Training required (3 days)
l “Super User™ may have to train new 5/P resources on demand

“Super User” may have to train new 5/P resources on demand

()T e e o BOMBARDIER
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Dedicated Server for Weight Calculation is not necessary but highly recommended
(due to heavy usage of memory resources)
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Discussion/Questions
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