MA.-MA

Using free LLM Tools for Data, Information, Knowledge
simple savings calculation Digitalization and Industry 4.0
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Al tools (LLMs) & usage example



Al tools (LLMs)

Which tools are commonly used?

7 ChatGPT (Open Al)
7 Gemini (Google)

= Copilot (Microsoft)
= Grok (X / Twitter)

= Perplexity, Dall-E, deepseek, Claude, Canva, browseAl, Midjourney
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MAGMA ECONOMICS

What data do we need?

17.11.2025

Name Value
Material Costs f(x) 4662611 €
» Price-Liquid-Iron fix) 2588645 €
> Price-molding sand ) 471115 €
& » Price-Core sand ) 123909 €
% 4 ¥ Price-Chills ) 781552 €
» Price-Feeders per volume  f(x) 57949 €
> Price-Sleeves per piece 0 5796 €
¥ Price-Filters (x) 1179 €
Production Costs - labor f(x) 4608644 €
» Moulding fx) 2723741 €
» Core making iy 622231 €
» Cleaning fx) 1262673 €
» Annealing flx) 548128 €
Production Costs f) 9271255 €
Production Costs per kg flx) 15223 €/kg
K-UGM 2025

m Casting Properties

Casting Properties

Information about volumes, masses and cantact areas of materials in process.

Material
~ Cast Alloy
v Casting
# Casting
v Casting System
P Feeder
P Feeder
P Feeder
~  Filter
» Filter
~ Sand Mold
# Cope Box
# Drag Box
~  Core
@ Core
v Sleeve
# Sleeve
# Sleeve
¥ Sleeve
v Chill
@ Chill
@ Chill

"Mass at initial temperature

MatID  Volume (cm?)

D1

D3
D1
D2

D1
D1

D3
D1
ID2

D1
D2

“Mass at ambient temperature

98970.18
8575273
8575273
13217.45
457497
4067.72
457475
50848
508.48
691556.00
295733.44
39582256
85300.90
85300.90
5250.52
1739.46
177156
1739.49
18413.96
15303.55
311041

"Mass (kg)
677.92
58738
58738

90.54
31.34
27.86
31.34

1036.67
44332
59335
23441
2344

486
082
143
262
116.81
109.35
746

v

2Mass (kg) Cast Contact Area (mm?)

702.20
608.42
608.42
9378
3246
2886
3246

1036.67
44332
59335
23441
23441

486
0.82
143
262
116.81
10935
746

Export

44886.80
0.00

0.00
44886.80
2244340
0.00
2244340
22613.00
22613.00
1417942.29
84644570
571496.58
11447.85
11447.85
26457.09
8819.03
8819.03
8819.03
578653.34
520152.64
5850071

Close

Ex)Economics
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Al tools (LLMs) & How usage basics (prompting)

Still in discovery & development phase

So what is our experience?

7 ChatGPT (Open Al)

- great to use for everyday questions, research, brainstorming, creative work (marketing),
helping to phrase emails, make translations, etc.

7 Grok (X / Twitter)

= useful when it comes to cost calculations and using it to get technical data and input

2tzto] O

Ue LM
A
ChatGPT: 28H4Ql &, EAAETY, O E, O|H & %y, #9Y

Grok: H|& A&tO[Lt 7]= HIOIH % X2 &0 &
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A Thixo Example
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Thixo Example

A more detailed description: " Thixo MZO| R|= H|E X &

o =1

MAGMA ECONOMICS G|O|H SEE 2|3t LLM

What is the average manufacturing cost of a thixo molding part with AZ91D material
on a suitable Yizumi machine with a short weight of approximately 1.5kg and

production volume of 600,000 parts over 3 years? - with 80% vyield due to runners

s,. and gating and 30% reject rate due to casting defects?

2 A

What is the average manufacturing cost of a thixo
molding part with AZ91D material on a suitable
Yizumi machine with a short weight of approximately
1.5kg and production volume of 600,000 parts over 3
years? - with 80% yield due to runners and gating
and 30% reject rate due to casting defects?

17.11.2025 K-UGM 2025 G



../250523 HPDC Thixomolding Event/Thixo example backup.docx

MA.-MA

Data, Information, Knowledge
Digitalization and Industry 4.0

ER =

| K-UGM 2025



Introduction

Change in communication

/1\\1
’ =% Sensors are becoming
e E smaller, more powerful
E and cheaper
A R / Q
Human/human communication is ..8 (2) Computing power and
becoming increasingly digital E - [—?J data storage are
> becoming more powerful
= / and cheaper
: ] )5
©
e
L] . 1 |1
. P~
will=| | [ElR- A4
Global networks enable
location-independent
Human/machine communication is changing - communication

Machines communicate with each other

K-UGM 2025 G
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Why 4.0?

The four industrial revolutions

K-UGM 2025
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Terminology |

Digital shadow

= Digital recording of a real existing
object

24 EXMots M| Q| Ho|HE HEEe=
CIXE 220 7|15

11 K-UGM 2025

Digital twin JspSI=R=XC] ‘)\\

= Virtual replication through process
and simulation models of the real
existing or not yet existing object

S{A O A|A
MZ O[Ol E

€
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Terminology I =
Data B Information A2 Knowledgesl A4

7 Sequence of different = Data is put into context, = Linking and processing
symbols and signs processed or linked with information also with
-~ No meaning without each other experience
=» Information

JEE 8 FEst X e

context
OOl O XtM 2= 2|0|7t 8l
AN XY &

HIO|H S ==r0f S o4 of 8=

It's time to
refuel!

12 K-UGM 2025 G




Data collection

Consideration of the measurement technology is essential!
X-ray and CT evaluation of the same sample

Influence of sl
scan resolution.

Defect volume
s T

Schopen2022 [1]




Communication and transparency

Preparation and selection of data for different levels/customers

Ecnnnmlcs - =Y

Management

Research and development

Global provision of information

. g T Sh FI
tailored to individual needs! op Floor

14 K-UGM 2025 MAGMA
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%

MAGMASOFT"

autonomous engineering

Digitalization and Industry 4.0 @ MAGMASOFT®

| K-UGM 2025
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Data exchange in MAGMASOFT®

Geometry import and translation of the real quality requirements

I3 ) Nierenkontur
# 15, 1" W
Schnitt B-B = - =
=
i e
!
o X!
7 3]" F % i
=% =
| I
E| 7% ‘_‘J,A,zf
AR A7)
i
Il
' =4
~ Gran
RS P \51 :é
® - P 2 2 (2 4.71 -c.vsz-:l .
(@ 21,81 -0,5 ss) = 2/
@ 21
(CE: 1 /) 8 16 0,5 /8
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Support Call

Provision of needs-based information
DAL -> MAGMA BEQ| A E 9
-"Export Support Request”

How did that work
again with the
evaluation area?

low | Help B K™

Welcome

n O
late () Help Contents

Vari & Search

omet

omel Export Support Request...

Installation Checks...

omet

omet Support Area of MAGMA Website...
omet

el W About MAGMASOFT

17 K-UGM 2025 G




Design of Experiments

Identifying correlations and defining threshold values

—_
-0— Design Variables
—o-

| Design Variable | Lower Limit (%) |Upper Limit (%) [Step (%) | Dependency
= B = Porosity_w-vol_
Correlation ¢ 6':" cast [-]
= m 1000 Cih&‘:' & 052
m 087 s e
£ 7 :
u 070 ¥ Ea 081
e = 0625 FEo 45 075
= 0500 I¥s = m 0%
- ﬂ‘ 0375 - 009; =
: i 73 o8
3 0000 m 053
g 0.125 - 0.48
g 0.250 n 042
H m 0375 084 @ o037
| ] 0500 | | 031
m 0625 077 W 026
= 0750 22346 854.78 = 020
m 0875 B 01s
' 1000 202.67 751.50
. 19228 06
= 061
% 7149 656.00
i b : 058
: AN \ w
E‘ ooa . \ 53585
£ :
& / 437.15
i ' 1160.00
& N 34593 038
8
- ) 25.00 \ - 033
" . 030
¥ § § ! 2000 024
1509200075,00300035,0040 0045, 0050055 0000 13400 ne® KU 10 \ 021
\ 017
15.00 1140.00 015
Cast Alloy Class - Feeding Effectivity (%] Cast Alloy Class - Initial Temperature [*C) A 1500 A 114000 A off b 00 A 015

Benefits only through linking data

to information and knowledge!
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Interact (D

Sharing results with internal and external customers

(o5 Tooan p e

a0

K-UGM 2025
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Inverse optimization

MAGMASOFTO M2 CIX|E E 2
Determining simulation parameters - Inverse optimizationS &%t EIX|E E

— measurement (digital shadow) SE
— simulation (digital twin) \N\,E AT\ON
-t i OPT \N“Z ¢ o

i \ Material data or
< 4\ Simulation o
\\\\ boundary
S— conditions r/v
I S MA%MFI © 22y s e MIII %

cmp. temperature curves Heat transfer coeff. minimized deviation

K-UGM 2025 G
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Virtual die casting
machine

| K-UGM 2025




1. Simulation starts Production

Automated transfer of simulation parameters to the die casting cell

230531_SHW_Housing/v05 (read only) ~ HPDC - Cold Chamber, Aluminum ~ MAGMASOFT 6.0.1 CI_LATEST S601

E2BRB =0 Geomery Machine Properties % Overview Plots Result

S I\/IAGI\/IASOFT o

T

N H42 oAl
OIE{ T 0] & Tt

_E Export process parameters

Export p
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2. MAGMASOFT® meets Shopfloor

3D visualization of simulation results directly on the machine

ZH|oAM A 7t MAGMAIinteract

Magma
K 510
K510K0054321
Maschine 1

K-UGM 2025 G




3. Online quality forecast

Huge DoE (~200 designs) trains regression algorithm

set values = | setvalues
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4. Feed back data

Use real process data — without "typing"

W 230531_SHW_Housing/\05 (read only) ~ HPDC - Cold Chamber, Aluminum - MAGMASOFT 6.0.1 CI_LATEST_S601

fo Window Hel f “

Definitions X

Astenal Dcfindtions
[@ Hest Tuansfer Definitions
1) Machine Properties

v ) Casting Process (Cycle Control)

Geometry

roperties X Overview  Plots

Result

XHH| O|O| B ->MAGMASOFT 4|

v ol Cycle (Cycles1-5) X
M v == preparation
| EE = Die Preparation 1 > This PC > Data (D) > _data > Exchange > Frech > import (9] Searc r
sy Place Inserts Machine Pr
e Close wockicl  Organize = New folder - e
D - ooiing teror
;2' Filing et Exchange # *  Name
v = Soldfication & Cooling unti Eject Restliche_Dat # i
e g astliche Dat i @) K510K0054321_8234_10641.csv -
s Work o B K510K0054321_B234_10640.csv
assesiment Die Open export B K510K0054321_B234 1063 ysv
s tmported curve .
@ s 1 Erech B K510K0054321_B234_10638.csv o 5
emoval Time
Resut A
s import B K510K0054321_B234_10637.csv oz )
Ad Ly e : J B K510K0054321_B234_10636.csv .
Measurement import @
- v ; B K510K0054321_B234_10635.csv -
= This PC B K510K0054321_B234_10634.csv " ae
: ¥ 3D Objects B K510K0054321_8234_10633.csv Phmger Pasition (e - ';_
3 I Desktop B K510K0054321_B234_10632.csv n :
" s i & B K510K0054321_B234_10631.csv “
¢ Documents
» P B K510K0054321_B234_10630.csv
. ownloads .
g Rewch Dafiosiar B K510K0054321_B234_9058.csv
Simalation Settings . .4
» d Music B K510K0054321_B234_9057.csv T - -
g = Pictures B K510K0054321_B234_9056.csv .
® videos B K510K0054321_B234_9055.csv Imported curve
O <. Local Disk (C) B K510K0054321_B234_9054.csv
. Data (D) v B K510K0054321_B234_9053.csv
File name:
% = Concet



5. Import of statistical data
Importing the real process window into MAGMASOFT®

[, 3

o
4 E Z ’ 2 144 —0 Create design variables from statistic data
o
' e et >
. - - Pataeet: 1Q Tor ELECTRONI
40,00 0,280 308 o808 2705  asoas 189,50 875 150 iao0| o Create design variables C ONICS
4862 40,01 0.200 300] 98932 2795 45000] 200,15 075 155|  47005| 2 from statistical data File: P:\c.ophoven'gifa.csv
4663 40,00 0,280 3,15 988,05 2705 463 85 204,00 875 155 483,50 2 Import statistical data and apply Machine type:  Gauge
023-06-0 0 4664 40,01 0,280 3,06 960,34 2795 458,15 198,30 9,00 155 477,80 2 ”“'!’!"“m new or existing design Machine name: CQC - Cast Quality Control Messsystem
variable
40,01 0,280 302 sasor 2795 asses 195,00 9,00 150 arsso| 2 Tool: Tool SHW-Gehause-1234
023-06-0 0 4556 40,01 0,260 298] 93673 2705] 45330 193,45 9,00 150 47295 2 Part name: SHW-Gehause
4001 0,280 203 sa00s 2705 a4dn7s 185,50 5,00 160 so40| 2 o et e e Date: Thursday 2023-03-17 17:23:45
023-06-0 0 4888 40,01 0,280 280 o0793 2795 4128 187,40 9,00 155 T
4001 0,280 288  se920 2795 44558 185,70 925 150 ao520] 24 Measured data:
023-06-0 0 4870 40,01 0.280 206 so787 2795 44510 185.25 9.00 1.60 a6a7s| 2
40,01 0,280 204 o202 2795 4445 184,30 925 155 43p0| 2 @
4872 40,00 0,280 2,78 872,05 2795 430,85 180,00 0,25 1,55 450,50 2
40,01 0,280 271 85184 2795 43570 175,85 9,50 150 45535 2 0.5
4874 40,01 0,200 260  sasa2 2795  a3s20 174,35 9,50 150 45285 2
. ae7s) 40,01 0,260 266 83689 2795 432,60 172.80 950 1,50 45225 W 0.45
Grenzen fr T2 E
Min -
Min 1 =0 @ 04
Max 1= 0 =
Max 2 = 0 o
o 0.35
v_‘I
Z 03 TYsToEn

TR
0.2934 m/s
Sei

upper fimit

Set as lower limit

0.2
200 BOU 800

Map to design variable in project

Design variable: |[]] Filling - First Phase - Final Plunger Velocity

Project values

Upper limit: 05 ms  [05 m/s

Lower limit: 0.2 m/s 0.2 m/s

Step size: [o3 s [03 mfs

Number of steps: | 1 | 1 Save values in project version

Close
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Thank you for
your attention.

Jan Eilers
MAGMA Engineering Asia-Pacific Pte Ltd

j.eilers@magmasoft.com.sg

Web: magmasoft.com.sg
follow us on LinkedIn
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