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What Is MAGMA ECONOMICS?

- Allows users to estimate automatically costs and environmental impact (CO,)
- Take advantage of existing data available in MAGMASOFT®
- Bridge the gap between technical and economical info

- Economic objectives can be considered in optimization - comparison of cost or
CO, estimations across different designs or project versions

...also costs & CO, are
evaluated!
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Machining costs

CO, emissions




Introduction of a new Perspective
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MAGMA ECONOMICS - Cost Sheet

What Is a Cost Sheet?

I MAGMA-Mercury-Economics-BLI43/v42 — HPDC - Cold Chamber, Aluminum — MAGMASOFT 6.1 BL17T7 = o

File Edit Tools Datobose Info Window Helr [ w

(ul] + HPDF Cold Chamber Basic Cost Sheet for O M [ scenario W Phs B X
FEH 5 aluminum
Calculates the roughly estimated manufacturing costs N
L@ & - Yellow marked lines are input fields | Manufacturing costs ...
Geometry 3 40.26 €/part
Cost allocation per part
@ ay
Vet o Name Basis
=E © v Alloy costs ft) 2348 €part
ol
b ut h OW d O I Definttion Alloy <osts perkg 25 kg
| o ~  Number of cavities f) 1 piece(s)
make this cost or il ©
@ ~  Shotweight J10) 145512 kg
. . . Optimizat
O, estimation i e o
2 1oll00 Mass of Casting All IDs @ 0382 iy
Simulation
MAG MASO FT®9 ~  Circular material fl) 51579 kg
. Vad Mass of Biscuit All IDs @ 1781 kg
Assessment
@_ Mass of Runner All IDs @ 22977 kg
Resur i e el

14

=1 More detalls & use cases
-« in this workshop...now

v Cycletime die casting machine per part TG 8036 s/pant
Preparation (Definition) @ 25 s
Filling (Definition) @ 28589 s
Solidification & Cooling until Eject (Definition) @) £

Manufacturing costs per part f) 4026  €fpart
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LIVE DEMO
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MAGMA ECONOMICS

Good to know for using Economics

-

-

The user needs to make sure that the units fit together

If using DoE: You have to add a cost sheet before you start the simulation. You
cannot add it afterwards.

If using DoE: The objective “cost” will not be updated, if you change the cost sheet
after the simulation. You have to rerun the simulation.

If using the version compare: You have to add a cost sheet before you start the
simulation and you have to add the sheet in every version.

It is not a comprehensive cost-/CO,-calculation program
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MAGMA ECONOMICS - STEEL CASTING

Load basic cost-sheet from database

g + 8 et o x 20
o I ¢
® v -
3 gh 1. T — e
L9 . o
B 2. mmpio-
2 .
o ¥ r
o
Magma provides a basic cost sheet for
sandmold castings — Adaptation to the
respective process is necessary
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MAGMA ECONOMICS - STEEL CASTING

Economic Perspective: Add values to sheet
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Cost sandmold casting

e esimatest otal conts of merascturing per par
il e o

N

v Totsl comts of cot

¥ Unitcest o cat sy
Mas o Canting 15
~ Uit cestof meting
~ el cont o moking
¥ Unit cont o moking
Massof Cop e A1l IDs
Mass o Orag Box At 05

Mzt o Sand Mk

=+ | Name Value Unit
s Il 00][

o | BX Add Value with Range or Expression @ Add Values from Another Sheet

| v X

W Add Project Values

Volume

Add Project Values

| Manufacturing

W Economics.

Add Valus 1o Sheat
Sty 8 kit For the i, St shives con bk 19

x § Add Dataset Values

Add Dataset Values

€02_HPDC_Cold_Chamber_B

C02_HPDC_Hot_ Chamber Basic

€02 Sand Mold_Casting Besic
Calculates 2 roughly estimated CO
€02 Semi Soid Basic

 Basic

st LPDC Basic

0000000000000

st Szndmold_Casting o

o a8

Database/Filename |
v MAGMA
v Shest

Select.

Name

€O Estimation of the Cast Material

CO: emission factor of raw materi| (90% steel

+ 10% pig

Select/ Unselect All

Select volume values from current project definition for single materials or for groups of materials to add to the sheet.

Name Value

v Volume of All Materials 0390999893 em*
o v Volume of Cast Alloy 1102821201 em®
o ~  Volume of Casting 851026053 em®
o ~  Volume of Casting All IDs 851026053 em®
=] Volume of Casting ID 1 861026053 cm?
=] ¥ Volume of Casting System 21794248 cm?
=] ¥ Volume of Feeder All IDs 21794248 cm?
=] Volume of Feeder ID 1 76249022 cm®
=] Volume of Feeder ID 2 82608360 cm®
=] Volume of Feeder ID 3 82845057 cm®
[m) v Volume of Filter 6569629 cm®
[m) ¥ Volume of Filter All IDs 6569629 cm®
=] Volume of Filter ID 1 6569620 cm®
a v Volume of Sand Mold 7179216875 cm®
n ¥ Volume of Cone Rox All D PIWRIEIS cm?
(7] Cancel

Mass of Cast Alloy

Mass of Casting All Ds
Nurnber of Casting Materials
CO; Estimation of Mefting

Power consumption of electrical fumace

(CO: emission facter of electricity
Coal consumption of cugola fumace

«

mission factor of coal

(CO; Estimation of Preparation, Filling, Solidification
Mass of Core All IDs

(¢

mission factor of siica sand

€O Estimation of Sand Micld and Core Production

@ 15603 kg
@ 12405 kg
@
g CO.eq/part

650 kit

48 gCO:eqih

=}
=
=
=
=
=
=
=
=
=
=
=
=
=
%]

CO; Estimation per Part

0 kg

5000 gCO:eqiy
fixt kg CO:eq/part
@ a0 kg

189 gCOxeqlkg
fi) 0505 kg CO:eq/part
5] 8106 kg CO:eq/part

Cancel
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MAGMA ECONOMICS - STEEL CASTING

Save Economics Sheet Dataset

e w B e
D. + Cul_undmnld_:uling‘ /X0 @0 @ | 0
@ (Z Caleulates the. couts of manufacturing per
@ D
B @
E @ i
L0 o -
B, C
2 ..
ik ® After customizing the
o i basic cost sheet, it is
£ . u _ _ , _ useful to save the dataset
- # s = o W@ in order to import it for
n )
SR BEEBEEY I - other calculations.
ﬁ‘J‘ (> o]
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MAGMA ECONOMICS - STEEL CASTING

Economics and Optimization

“
0 = O  DesignVarisbies X

(9 W Objectiv
Objective Definition Objective Definition

‘Add a predefined objective or define 2 new objective expression. reate or ecit an expression for an objective of an optimiation task.

Definition Type Expression . 1:40

O Predefined Dbjective

) User Defined Objective

Valuss 8115 B | [Function Library

o p—"

Definition of Economics

costs to consider it in
Assessment

v U5 Output Values

-9

[T Tota

[+ Total

Lo [E* Toto

Ad (X Total
aarurenene (5 Totat st cores

[T+ Total costs of filter(s)
e —
[+ Total costs of melding.

[T+ Total costs of sleevels)

Gance SF Cotngrocess

3 vestmert s Cating

Insert to Expression

* 4HD
< (BIE] on
% " NoT
7([8|f9 cA
+|[s]s =
1([2]fs HOME
0 3 END
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MAGMA ECONOMICS - STEEL CASTING

Economics and Optimization (Parallel Coordinates in Assessment)

; 2 Vi B -
2 5
@ S & &
" 0 & L
E W& &
2 Koo
2
2
LE.
o
Ad
v 2.00
es i)
84.62
7829
oo, Y 224301
00
d 075 74.66 3235.77 1.00
Ao A 7466 A 33577 Ao
2
(T DesigniD
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MAGMA ECONOMICS - STEEL CASTING

Economics and Optimization — Compare Dialog

@
b)

Auessment =0 Owignwites  Owniew X Pow
= A dorigns
. ] fank Deagn e Viod () Redce Porosty Total conts of manutacturng pe par (|
ok 1 Owign om ue )
Hank 2 Design 1 o2 104 s
[ Design} o7 na e
Hank4 Owignd Desgninfomation nw e

Eactude trom Assessment

Open Resul Parspecte for Selected Designs

Mark A

W i® 1B i0

Unmart

Mark A8 A

D o e

o

P —
2) * G
ohmzaton @ Compwe
| B2 S Compare Dialog
P Compare Dialog
o Compare your selection
&
Name Design2 Design 1 Design3 Design4

> [ DesignVariables

~ Bl Objectives

Total costs of manufacturing per part 3.243.0142 3,362.2363
Increase Yield 0.8797 0.8797 07528 07527
Reduce Porosity 84.6198 119371 746612

8 Output Values

@ Constraints

¥ v [ Economics

> @ Totalcosts of eastalloy /) 17053616 <

@ rowmavis
@ reocepomuty
DR ——

© @
> @ 7
v [ Oyt ey > @ Totel costs of sleevels) S 9.5804 ¢ 0 € 0 €
: © @
» @
© @

Total costs of molding f) 534631 ¢ € 5288672

Total costs of cores f) 2105306 <

Devgn 0

Total costs of chills 1) 525059 ¢

@ incrowse Vit Total costs of itter(s) i) 12 € 2 e 2 € €

@ reswepoouty

Total cost of feedemeck area cleaning /(x) 6820953 ¢ € €
@ st coms o mannducusing per it ’
v I Outputvoes > @ Total costs of chill area cleaning e 79.0088 © 89926 € 78305 €
no
. Number of Casting Materials @ 1
@ Totol costs of menufacturing perpart /() 3.285.7136 - 32784675 € 33862368 € 34049357 €
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Thank you for
your attention.

Paul Rahmer

MAGMA Giel3ereitechnologie GmbH

p.raehmer@magmasoft.de



