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Data Bxcellence:
Erpowering Dgital Transfomation

simus systems specializes in

delivering
_ tailored for the

manufacturing industry.
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== Simus systems

2002 Owner-managed

Founded Located in Karlsruhe

250+ 400+

Customers Projects

Industries

Mechanical and plant engineering, special
machine construction, automotive, electronics
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Adding Sructure to your Data.

Our innovative solutions work at the
Interfaces between ERP, CAD and PLM
systems, adding intelligent functionality
to these systems.

In this way, we help companies become
more profitable, more sustainable, and
more future-proof.




= simus classmate

Analysis, classification and Geometric analysis and
preparation of master data classification of CAD models

= classmate FINDER

= classmate COSTPILOT

Flexible and dynamic
project cost controlling

Fast and precise search engine
for structured data

o

= classmate DRAW = classmate PLAN

Al-based analysis of technical Automated determination of s costing24

drawings manufacturing costs & emissions

Creation of routings Online calculation



Installation Gptions

v

= simus classmate

On-Premise / Local Installation

Advantages of our On-Premise

solution:
Q 1, ’ » Data sovereignty
- . « Complete access control
ol * < » Adherence to individual
/ \ compliance requirements

W « Offline access

v

S simus connect

SaaS/ Coud Installation

Advantages of our SaaS solution:
* No hardware costs
* No update effort

Faster implementation

No backup effort

High reliability

Available from anywhere

No database administration



= classmate DATA

Analysis, structuring and rule-based
revision of textual data sets

Goals:

+ Clean master data

» Find duplicates

« Standardization

« Data preparation for migration
 Classification

» Data enrichment

» Merge data

920601 SCREW,CYL.W/HEX.SOC- M8X35 1.4301 DINS M8X35 1.4301 DIN912 DIN 912
920602 SCREW,CYL.W/HEX.SOC- M8X30 3.70350912 M8X30 DIN 912 3.7035 GRADE 2 DIN 912
921731 CYLINDER SCREW M3X1 ITTECH
0921732 CYLINDER SCREW M4X8 ITTECH

ident

Thfead Screw length [mm] Rotational direction Self locking

[~] [~] [~]

I M8 35.00 mmRH No
D::I] 2 » cheese-head w. internal hex

020602 -~ - = . M8 30.00 mm RH No
D::ﬂ : - cheese-head w. internal hex

021731 M3 10.00 mmRH No

021732 M4 8.00 mmRH No

= Simus systems



= classmate CAD

Geometric analysis and
classification of 3D models,
integrated into the CAD system

« Geometric similarity search
« Customizable set of rules

* Flexible connection to databases and
ERP/PDM/PLM systems

Goals:

» Quickly find existing models
 Increase reuse rate

« Reduce engineering costs

Form elements

v Form element holes *[]

Total gty. of holes:

Qty. of holes: 2

Hole alignment:

Attachment of hole alignment:

linear alignment

rotational part step face

0

Qty. of bolt circles: -
Bolt circle diameter [mm]: -

Edge distance-1 [mm]:
Edge distance-2 [mm]:
Spacing-1 [mm]:

4,38 mm
5,37 mm
42,13 mm

Spacing-2 [mm]: -
Qty. spacing-1: 2
Qty. spacing-2: 1

Hole form:

Hole diameter [mm]:
Hole depth [mm]:

threaded through hole

4,20 mm
10,00 mm

Hole-basis fit: -

Thread information (cleaned):
Metric nominal thread dimension:
Tapped hole diameter [mm]:
Tapped hole depth [mm]:

M5

M5

5,00 mm
10,00 mm

1
single hole

SR T

C

threaded through hole

4,20 mm
10,00 mm

M5

M5

5,00 mm
10,00 mm

rotational part step face

linear alignment

rotational part step face

0

14,29 mm
5,20 mm

46,00 mm
1
2
" threaded blind hole

2,50 mm
9,00 mm

M3

M3 =guess=
3,00 mm
9,00 mm

= Simus systems



= classmate FINDER

Fast and precise "search engine" for

structured data

* Wide range of search options
» Optimal for large databases
» Graphically supported search

» Results from different sources (PDM,
ERP, CAD)

« Similar part search / sub-area search

« Local installation (FINDER)
« Browser based (easyFINDER)

N classmate finder

(7g)\3simus classmate _® -+ - C v Wi M NG| & |Layout: DEFAULT - Defouk
Finder | Einstellungen  Extras  Fenster  Datensatz  Bearbelten  Dubletten = Stilckliste ' CAD = Antragsprozess  Zolltarifnummern
it b i 9 9 s =y D -
Suchanfrage Skizzierer  Datencockpit Statistische Nachrichten Layoutdefinition Benutzereigenschaften  Benutzer  Sessionverwaltung  Einstellungen des
dffnen offnen... Gffnen v Auswertung dffnen Offnen verwaiten Ergebnisspeichers v
Main Administration

Klassenbaum D x *Cache: Flachteile 0 x4
asse suche PO «lpo
8 ApplicationServer - Cache [CACHE] <root>
J Arbeltsmappen B2 ® Bowertun
2] SIMUS - simus - r72¢3
& 4] K0ODO2 - Mechanische Elemente - o624 Key Prozessstatus  Vorschaubild
& 4) K00443 - Blektrische und elektronische Elemente n- . -
» #J K00779 - Fluldtechnlk - 2754 .
%) PART - Einzeltede (3D) - «»52 — -
+ &) RND_001 - Rundteile 15w EYRIMS W T Sk v
BIFLAT 001 - Rachtelle - 22 Auswohl Kennung Name 8ild

&) FLAT_002 - Hachtedle, rechteckig - <= 024716 B Produldiv ”
£) FLAT_003 - Flachtedle, rechteddg gerundet RECTANGLE Rechteck

#) FLAT_004 - Flachtelle, L-fdrmig - 2.
#) FLAT_00S - Flachteile, rechteckig, eine Selte «
#) FLAT_006 - Flachteile, rechtedkig, eine Ecke <
£) FLAT_007 - Flachteide, achteddg - «
&) FLAT_009 - Fachtelle, rechteckige Grundforn
#J FLAT_010 - Hachteile, sonstige Formen - 154 024718 B Produktiv
£) FLAT_011 - Flachtedle, trapezférmig -
&) FLAT_U01 - Flachtelie, 20
%) BLOK_001 - Kikze - 65
v &) BEND_001 - Blegeteile - 1¢
&) ABW_001 - Abwicklung filr Biegeteile - 21
¥ &) PROF_001 - Profiltelle - sss
v 4) BNDPRF_001 - Profilteile, gebogen - =
i &) ABWPRF_001 - Abwicklung far gebogene Profilt
£) SHELL_001 - Schalenteile - 5
#) CSHELL_001 - Zylinderschalentesie
#) CONE_001 - Konusschalentesle - .
£) SGMNT__001 - Bogen, Segment - 2 024722 8 Produktiv

Cache : simus » Einzelteile (3D) » Flachteile »

Durchbruchlinge [mm)] Durchbruchbreite [mm] Durchbr

G

ll;i

ROUNDED_RECT Rechteck gerundet ™

SLOTTED_HOLE Langloch

RECTANGULAR  rechtwinklig -

POLYGON Polygon -

OTHER Sonstiges
Vorschau © *

20 3D ABW B [0 Doc (1S w - 0K Schlieflen

024724 1D Produktiv e 36,00 mm 16,00 mm

1 analoch

5
5
¢
v

= Simus systems



= classmate PLAN

Preliminary costing, CO2 emissions
and routings automatically from the
CAD model

» Integrated in Solid Edge, SolidWorks, NX,
Creo Parametric, Inventor and CATIA

Goals:

« Design: Early knowledge of
manufacturing costs and emissions

« Work preparation: Accelerate work
planning

« Purchasing: Actively set target prices

« Contract manufacturing: Create quotes
quickly

TURMN2Z

13.03.2024 17:23:33

id BN 10275-EN 10068 3 K 10CNISLE-9 (1,430

5)C700

10
1,00
!\‘ \ 35,75
\ 48,04
GT.H
G2x27
FIC Creo
* Programming 12,50
w Roudgh shaping 18 92
Machining Machines thi [min] Time [min] Cost
Siwing v Rough shaping [“[] 18,92
Interim deburring Machining Machines thu [min] Time [min] Cost
Contric dritfng [EUR]
Rough facing Sawing Saw 1,23 1,36 0,68
Firish facing Interim deburring Interim deburring machine 0,15 0,17 0,08
Faugh stralght turning Centric drilling Mill-turning machine 0,46 1,07 1,78
Firich straight turming Rough facing Mill-turning machine 0,17 0,62 1,03
uial driling Finish facing Mill-turning machine 0,24 0,75 1,25
P"::“]'Jr Rough straight turning Mill-turning machine 0,62 1,85 3,08
r : Finish straight turning Mill-turning machine 0,37 1,35 2,25
Farm millica Axial drilling Mill-turning machine 0,34 1,15 1,92
Rough milling Thread axial drilling Mill-turning machine 0,46 1,31 2,18
Firish milling Rough contour milling Mill-turning machine 0,06 0,29 0,48
- - Finish contour milling Mill-turning machine 0,04 0,24 0,40
» Fine shaping Form milling Mill-turning machine 0,08 0,42 0,71
Rough milling Mill-turning machine 0,39 1,12 1,86
Finish milling Mill-turning machine 0,25 0,73 1,22

= Simus systems



S costing24
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CHOOSE MODEL ADJUST TECHNOLOGY DATA CALCULATION RESULT

Online tool - Determine
manufacturing costs in seconds
3D preview of the selected model The calculation for your part is ready!

The distribution of the manufacturing costs is highlighted in color in the 3D
preview.

Move the cursor to the colored faces to see detailed information. Change the lot
size and see how much the manufacturing costs vary.

Simple calculation solution with the
calculation engine of classmate PLAN

Model: @ IDO_12JISVYW5_18N_MAMITZDO
Material group: Steel (alloyed)

Turned, milled and sheet metal parts

Semi-finished product: @ RD 65 EN10088-3-X8CrNis18 1.4305

Simple configuration options

Lot size: @ 1 v

Cost-effective subscription model

Calculation variant: @ Variant 1 v

vaniaoes:
. .. urchase price: €125.72 (per unit)
* |deal for individual components

Purchase price )
QU'Ck CaICUIat|On Select new model () incl. programming:

* Intuitive handling 2 3.155 kg (per unit)

* Browser based

= Simus systems



= classmate DRAW

Al-based analysis of technical
drawings and mapping to the S3D
model

Success factors:

Assignment of drawing information to the
S3D model

Time savings due to automatic data
capture and transfer

Consistent, complete and correct data
throughout the entire digital process

Greater calculation accuracy thanks to a
better data basis

Similar part search based on 2D
drawings

= Simus systems



= classmate COSTPILOT

Progressive calculation of
development projects

» Reliable cost planning that grows with the
project

» Flexible structure
» Documentation of project progress
« Dynamic integration of sources

Goals:

* Quick overview of current costs at the
touch of a button

» Simple target / actual comparison
» Target costing applied

.- @ # 7 Layout Standard =

= Search text:

=CO %tk

Id:

Add feature:

Element

=-4% PSR - Project
=4 @ ASM - grouping table | LIRE

J--% 4.1 ASM - PROTECTIVE COVER|LI|RE

J--?i ' ASM - SWITCHBOARD+PNEU|MECH|1064x 560x253|VA

7% S\ ASM - GROUPING THRUST|ACCESSORIES|LI=RE
77 g ASM - FRAME|ACCESSORIES

E—]ﬁ ,' ASM - pneurratics

----- # &9 PRD - Set colar|A 4 - V2A

~# () PRD - Sealng ring|1/8

- & ASM - Pressure requlator|LR-1/8|DB-7-O-MINI
% @ PRD - Manometer|MA40-10-1/8-EN

?p “ PRD - Reducing nipple|G1/8AG-G1/41G

~#% () PRD- Seaing ring|1/4

% €@ PRD - Double threaded nipple| G1/8-G1/4
% s PRD - Throttle check valve|GR-1/8-B

- Q'g PRD - push-in fitting |NPQM-L-G18-Q6-P10
ﬂ ,ﬂ PRD - Mounting bracket|Pressure regulator|125985
EJ--% % PRD - Vahe|5/2|VUVG-L14-M52-AT-G18-1R8L
- “ PRD - screw plug|G1/8
E—Jﬁ # PRD - VENTIL|SWITCH-ON VALVE|MS6-3/8|L/R

- () PRO- Seaing ring|3/8

?i % PRD - Threaded bolt|SW22x32,0|VA
?i “ PRD - Switch-on valve|MS6-EM1-3/8-AG
?i ‘ PRD - Reducing nipple|G1/2AG-G3/8I1G

E!--?i A ASM - PRESSURE REGULATOR+MANOMETER|FESTO|LS

# 7 Tk ME

L R T B N T X R = & o = e e e

funy
=

1
1
1
1
1
1
1
6
2

L R B L R T Sy % S % R o B ' R (R )

MEK#1

HK#1

HK#n

1 piece 1.557,03 € 15.238,42 € 15.238,42 € |
1 piece 1.557,03 € 15.238,42 € 15.238,42 € |
24994 € 1.648,84 € 1.648,84€]
259,19 € 3.565,64 € 3.565,64 €|

1 piece
1 piece
1 piece
1 piece
1 piece
6 piece
2 piece
15 piece
2 piece
2 piece
2 piece
2 piece
2 piece
2 piece
6 piece
2 piece
2 piece
2 piece
1 piece
7 piece
1 piece
1 piece

1 piece

10,96 €
40,00 €
72,30 €
0,01€
4,34 €
0,01€
3,20€
0,84 €
0,12¢€
0,01€
0,12¢€

0,13 €
0,58 €
0,01 €
171€
0,02€
0,51 €

0,18 €

179,12 €
481,59 €
3.230,36 €
12,52 €
305,08 €
2,21 €
246,04 €
55,04 €
32,80 €
12,95 €
30,00 €

25,37 €
241,80 €
40,49 €
420,14 €
11,24 €
50,99 €

34,06 €

179,12 €|
481,59 € |
3.230,36 €|
75,12 €|
790,16 € |
11,05 € |
246,04 €|
55,94 € |
32,80 €|
12,95 € |
30,00 €|
|

|

50,74 € |
483,78 €|
80,98 €|
429,14 €|
56,20 £ |
50,99 £ |

|

54,06 £ |

TERre-OxE e | @
@ s

Id: PP-011850
Type 4 : ?iﬁssembry
Short Pressure regulator|LR-1/8]
description 4 @ DB-7-0-MINI
Article
v Properties
Production article:

Cost type - (J
Kopie # :
Cost type 4 : NO_ADDITIONS
> Material record
> Geometry
> Article - Costs and prices: classmate PLAN

> Administrative data



= simus classmate

Other possible uses of the software

=)
(=)
(=)

¥

Create and maintain
material master data
centrally:

Maintaining high data
guality in the long term

o
=2

Text standardization:

Standardized texts at
the touch of a button

Product group
assignment and
supplier selection:

Support for technical
purchasing

Customs tariff
numbers:

Support with the
selection of customs
tariff numbers

= Simus systems




= simus classmate

classmate modules for SAP®:
Flexible use for numerous
application scenarios

Administration support:

» Creating and maintaining classification
structures

« Data migration

User support:

« Maintaining objects

« Searching for data records
« Evaluating data records

= simus classmate

= Simus systems



= Simus systems

Y Geometric Qassification
g 4 Finding Models
nemeins with Ease




Automatic Classification of CAD Models

p
CAD models

= classmate CAD

—

Round parts

<= O

g,

| Moulded parts, |

bent

N

Flat parts

' Cylindrical

shells !

Bent parts

Geometry index

—~—b XX00112345425

Sk,  vY00912345426

G 2200912345444

M, BB00102345731

= Simus systems



Example of Round Model Classification

€

Preview

2D/3D preview ~——

3
3

Classtree O X

Search dass

= part

Erﬂ round parts

Elg?_? round parts, massive

; ﬁ round parts, massive, not stepped

ﬁ round parts, massive, ascend. one side

# J round parts, massive, ascend. both sides
ﬁ round parts, massive, stepped irregular

- J round parts, hollow

-4 § discs

4 J round parts, 2d

(- flat parts

- 1 blocks

}--M bending parts

-4 | flat pattern

}--ﬂ profile parts

}--ﬂ profile parts, bent
s | shell parts

&? cylindrical shell parts
s | arch, segment
s | dircular arc, 2D

0O x

&

CAD: *Classified data: round parts, massive, ascend. one sid... O X

& -

FF]

» round parts »

| [

und parts, massive

MName Valuation
key iIvoo10491

preview

o

material Edelstahl

total length [mm] 117,00 mm
total width [mm] 21,00 mm
total height [mm] 14,00 mm
rotational length [mm] 117,00 mm
outer diameter max, [mm] 20,95 mm
total quantity of hales 1]
quantity of hales 1

hole alignment

attachment of hole alignment

edge distance-1 [mm]
edge distance-2 [mm]
hale form

hole diameter [mm]
hole depth [mm]

o
ke \i . ]
' e Geometric

—_— BARAZ
features
[~]
0 rotational part girthed face
Bild 004
10,50 mm
11,00 mm
B
o through hole
8,00 mm
14,00 rrm

Element count: |22 rows with 2 columns

= Simus systems



simus classmate — Rule-Based Data Preparation

& Classification system

3D CAD model \
g - = simus classmate
ERP/PDM / A
a 1 p—
EXCEL 2 -—

Characteristics

Result

AR g

JOR 1o

¢ L=400 mm
* Dmax=80 mm
* m=12,5 kg

= Simus systems



Visions — Aims

Automatic classification of any 3D CAD model
No effort for the designer to

« Sort the part into the respective class
» Describe the characteristics of a part

Always 100% correct values, regardless of
 Daily condition
» State of knowledge
» Personal interpretation
» Modelling methodology

Easy and quick localization of existing CAD models

By reusing a single existing part companies
can save up to

several thousands of euros per part and year!

= Simus systems



= Simus systems

= classmate FINDER

The “Search Engin€”

Clear View of your Data




easyFINDER Search Cockpit

Sl 4 [fle @~ (4 @ [ Lajout Defaut £F - A EETF D00 B XISl A TG TG G BP0 L Lapuoenner- @ 0 0 0 B
¥ Search text: ident: | 024714
Process status: D Productiv
Material description: 5 ~ Demo =
: ) P ' C Material description [E: | Demoplatte-1
# Searchin: All classes Material [3: | 1060 Legierung
o 21 results (0.404 seconds)
o lIII # |ident ‘Process status|Preview ‘Drawing| Material descrip‘lion| Standard (purged)|MatEI
1024714 [:} Productiv = Demoplatte-1 1060 L
h L
m w Classification *[]
Class identifier: |FLAT_009 PLAN_BLECH PLAN_FRAES PLAN_BLECH_VAR2 PLAN_FRAES_VAR2 PLAN_COMPARE BF
' 2 (024716 0 Productiv ] Demoplatte-2 1060 L » Internal features
din 21 + Length x width x height
Total length [mm]: (250,00 mm
'] Total width [mm]: {120,00 mm
3024718 D Productiv = Demoplatte-2010 1060 L Total height [mm1: 25,00 mm
~ Characteristics
Flat part height [mm]: 25,00 mm
024720 Producti D latte-3-1 17T Flat part length [mm]: 250,00 mm
4 3
C] rotuctiv [+] emopiatte F th [mm]: |120,00 mm
Kopie von flat part width [mm]: |799,40 mm
Flat part brutto volume [mm3]: |706904,39 mm3
5024722 D Productiv = Demoplatte-3 1060 L Inner cutting length ij]: ZETD D
Total cutting length [mm]: (1431,48 mm
Form elements
|~ Form element holes =[]
& 024724 O Productiv = Demoplatte-4 1060 L Total gty. of holes: |6
Qty. of holes: |1 1 4
Hole alignment: : single hole \ single hole N grid alignment old
' eh) v O g
BARAY BARAY " " +
7024726 [:} Productiv | Demoplatte-g Materi; ' 1 I $ O
g - - BARAZ - BARAZ .,+., D @ @
5 | 024728 D Productiv = Demoplatte-g1 Materi: Attachment of hole alignment: . flat part flat side . flat part flat side . flat part flat side
g Bild 002 Bild 002 Bild 002
X R Qty. of bolt circles: |- -
5024730 Productiv Demoplatte-g2 Materi;
D = Bolt circle diameter [mm]: |- - -
- Edge distance-1 [mm]: 125,00 mm 28,05 mm 27,05 mm
= » Edge distance-2 [mm]: 60,00 mm 58,36 mm 22,98 mm
Snarina-1 [mml- |- - 105 01 mm

= Simus systems



easyFINDER — CAD Integration (Example of Similarity Search)

5 SOLIDWORKS ~ File Edit View Insert Tools Window # @ [)-[- & -& - - ~ 8 & - Demoplatte-g4.SLDPRT @ seacnsooworkster Q- @ @ _— & X
i [ BB A CRAGROESATAAR KA TEAISR I*"é“‘%‘
EEEIEL)
2 F E) H %5 £ % L} A %
Display Openin Display Openin Compute Calculate Annotateand ~Similar  Options Info
finder finder  easyfinder easyfinder calculate  documents
~
Features | Sketch | Morkup | Evaluste | MBD Dimensions | SOLIDWORKSAdd-ns | classmate | PHIPE D-© S - q » inder )
) D €3CA= * _
L] >
v = easyFINDER o 8BRo g
@ Demoplatte-g4 (Standar
Folder = Search text | search || x |
@ Sensoren i
» [D Beschriftung dent
* @ Solid Bodies(1) & Global features
b Material <not specifie '+ Length X width X height
[l Ebene vorne + Length x diameter
[ Ebene oben
e CAD system: | (any) v b
[l Ebene rechts -
L. Ursprung Add feature:
»
X @) Linear austragenT 1 esuts (0,563 seconcs) oruser rot Logout) Adminsiaton)
(#5/8-11 Gewindebohr,
EE Lineares Muster1 Select class Folders Feature catalogue Settings
@ Verrundung1 @ Searchin: All classes
* @ Linear austragen3
@ Fasel & C v # o @ (A Layout Default EF +
x 3(F [+ [ [ ¥ ~SEARCH@ROOT: 300320_v01_O
Joaanmes o semeieess— Reference part
Bezeichnung Vol + Masse [ [ [ [ [& {
Classes: *simus
“ *Flat paris
Material (CAD) Material <not specified>
Material Material <not specified>
UBH 150,00/ 80,00/ 28,00 mm
—
120221 . 024734: Demoplatte-g4
NOAASGwia-B-E-F-E- B2 X GO
RO ODD0DOE
Classes: «Flat pars, rectangular basic shape
«Milled parts
*Milled parts
=Compare calculation
«Multi-axis machining
Material (CAD) Material <nicht fesigelegt>
Material Material <nicht fesigelegt>
LBIH 150,00 /80,00 28,00 mm — I E eS u |ts
Fekokfk L[ 024728: Demoplatte-g1
NOAASH w & B- G- TG B-r X FRPY
RPODODOE
Classes: sFlat parts, rectangular basic shape
*Milled parts
sMMilled parts
—_— sCompare calculation v
[EET Model | Bewequnasstudie 1| *Multi-axis machining S
SOLIDWORKS Premium 2022 SP0.0 Editina Part MMGS - @

= Simus systems



classmate FINDER — Search Query via Feature Values

% classmate editor (demo) - finder.scc / v1.9
@ % simus classmate™ S - #& € - - €[5~ 31 -9 - == - | ] M [ | & & |Layout: [DEFAULT - Default B
Finder | Settings Extras  Windows | Dataset  Edit Duplicates "gom [ cap | material application  Tarif Codes

0] € ] i & @ 8 &£ B3 &

classmate Open search Open Open data Show Layout Edit Manage Manage  Settings of data
editor query view  sketcher...  cockpit v messages  definition user users  sessions  destination v
| Application Main Administration
Class tree O % *Cache: Flat parts 0 x  +
Search dass H-v ‘ B
Cache » Parts (3| » »
44 Cache <root> ¢
o [ Folders & - @ ® |Search for valuation KSG B S EBOO
o4 simus - 17240
4} Mechanical components - o525 ident Process status Preview _ Cutting length [mm] Cutting width [nm] Cutting contour length [mm] Cutting contour minR [mm]  Material description [3 Size standar
#7 Electric and electronic elements - 727 g - =]
47 Fluid technology - 2754 4219855 [ Productiv TF_PL_5_40%40_M8

2 Parts (3D) - 4394
#7 Round parts - 1722
2jFiat parts - 521}
2} Flat parts, rectangular - 72
#7 Flat parts, rectangular rounded - 37
47 Flat parts, L-shaped - 22
2} Flat parts, rectangular, one side beveled - 2
#7 Flat parts, rectangular, one edge beveled - 72
#7 Flat parts, octagonal -+
2} Flat parts, rectangular basic shape - 21¢
#7 Flat parts, other shape - 152 3
47 Flat parts, trapezoid shape - ¢
#}flat parts, 2D -0
#7 Blocks - 65
#7 Bending parts - 123
#7 Flat pattern, Bending parts - 224
#] Profile parts - 555 2
#] Profile parts, bent - 56
#7 Straight tube pattern of bent profile parts - 55
£ Shell parts - 5«
#] Cylindrical shell parts - 52
#7 Cone shell parts - 2
#7 Arch, segment - 2z
#] Excenter - 2

% List of values items: Cutting shape X

19854 () Productiv

Selected Identifier Name
1 0  RECTANGLE  rectangle

®

19853 [ Productiv

- U ROUNDED_RECT rectangle rounded

19801 [ Productiv

19800 [ Productiv

SLOTTED_HOLE slotted hole

Preview O x
2D 3D FLAT @ O Doc (LS @ - /&

4 L) RECTANGULAR right-angled

3719797 @ Productiv

MEFET] @ Productiv : U POLYGON polygon

19787 [ Productiv & O OTHER other 1

OK Close

E

19786 [ Productiv

A A WM A m——{R|V|V®

[Z  Element count: the first 500 rows with 30 columns (1 row(s) and 1 column(s) selected)

= Simus systems



classmate FINDER — Search Query via Feature Values

% classmate editor (demo) - finder.scc / v1.9 - @ =
N1 % simus classmate” ™| # €- > C|E5-d -] -=-|: M@ 8 | & 5 |Layout: [DEFAULT - Default <)
@ Finder \ Settings  Extras  Windows " Dataset  Edit Duplicates T8om T cap | material application  Tarif Codes [ )
o] - [ lw s 9 E £ & = -
cdassmate  Open search Open Open data Show Show Layout Edit Manage Manage  Settings of data
editor query view sketcher...  cockpit v statistics messages definition user users  sessions destination v
\ Application Main Administration
Class tree O x *Cache: Flat parts (filtered) 0 x  +

Search dlass

1 Cache <100 mus Parts (3D) Flat parts

Folders b | Search for valuation KOBIB|EFEBDO &
E-47 simus - 17240 <
# Mechanical components - 9625 ident Process status Preview »acing-1 [mm] Spacing-2 [mm] Qty. spacing-1 Qty. spacing-2 _ Cutting length [mm] Cutting width [mm] Cutting contour length | | Search feature Gicd@
#J Electric and electronic elements - 77 w - [ SLOTTED HOLE [v] (Select all)
#7 Fluid technology - 2754 1< 7 suueu nuie 8 & Key
B)Pﬂarés (3[d)) - :3;9 8 @ Preview
oun al - 1149 " -
B pa,; ] 020343 ) Productiv 10.54 mm 4.83 mm 26 |8 @ Classification
w—— O @ Internal features
#7 Flat parts, rectangular - #72
#7 Flat parts, rectangular rounded - 53 O & Process 5
#7 Flat parts, L-shaped - 22 O & Length x !jla.meter
#] Flat parts, rectangular, one side beveled - 2 ® ¢ Characteristics
#] Flat parts, rectangular, one edge beveled - 12 5020377 9 Productiv 50.80 mm 0.00 mm 2 3023 mm 483 mm 65 (< & e
#7 Flat parts, octagonal - (J & Form element holes
#7 Flat parts, rectangular basic shape - 224 slotted hole (J & Form element grooves
] Flat parts, other shape - 152 @ = Form element cuttings
#7 Flat parts, trapezoid shape - 7 14.88 mm 14.88 mm 43 1t Total qty. of cuttings
27 flat parts, 2D - ¢ " slotted hole = Qty. of cuttings
#7 Blocks - 65 " .
) 1 Tt Cutting alignment
27 Bending parts - 227 4
-] Flat pattern, Bending parts - 274 19.05 mm 4.83 mm 43 Fet Edge d!Sta“':E'l
&7 Profile parts - 555 Fest Edge distance-2

Flest Spacing-1

Flest Spacing-2
14.88 mm 14.88 mm 43 n Qty. spacing-1
w Qty. spacing-2
Fest Cuftting length

Foat Cutting width

Textll Cutting faces

Fest Cutting contour length
ot Cutting contour minR
Form element notches

Surface finish

Form and location tolerances
Fittings and dimension tolerance:
Purchase dassification

Global features

text gen.

text gen. (BASE)

Duplicates

#7 Profile parts, bent - 55

#7 Straight tube pattern of bent profile parts - 35

#7 Shell parts - 3¢

#7 Cylindrical shell parts - 70

£7 Cone shell parts - 2

#7 Arch, segment - 23

2 Excenter - 2 15024714 @ Productiv

125.00 mm 0.00 mm 2 36.00 mm 16.00 mm 90

Preview o x

2D 3D FLAT @ O Doc 1S @ - /%

17024716 0 Productiv 125.00 mm 0.00 mm 2 36.00 mm 16.00 mm 90.

ocoegoocoo

18 1024718 ) Productiv 125.00 mm 0.00 mm 2 36.00 mm 16.00 mm 920

= wm =

19024720 ) Productiv 125.00 mm 0.00 mm 2 36.00 mm 16.00 mm 90

| slotted hole

Element count: |65 rows with 30 columns (1 row(s) and 1 column(s) selected)
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classmate FINDER — Quick Search / Search Result

™ classmate editer (demo) - finder.scc / v1.8 - = *
Jmm % simus classmate’ T - & -2 - € - W 0 -] - - Z] W s | @ (5 |Layout: DEFAULT - Default .
“2%/| Finder  Elnstellungen  Extras  Fenster  Dafensatz  Bearbelten  Dubletten I smickiste  CAD | Antragsprozess  Zolitarifummem ()
% & 4 o ™ 2 2 c & = r
classmate  Suchanfrage Skizzierer Datencockpit Statistische Nachrichten  Layoutdefiniti Benutzerai haften  Benutzer  Sessionverwaltung  Einstellungen des
cditor dffnen dffnen... dffnen v Auswertung dffnen dffnen verwalten Ergebnisspeichers +
i Main A
Klassenbaum o0 = *Cache: Flachteile (gefiltert) 0 x  +
i #-~-B-B Einzelteile (3D) *» Flachteile »
o H.aupllwﬂonServer Cache [CACHE] <ront=
[l Arbeitsmappen
-.-b_J SIMUS - Simus - 12245 -
# 47 KO0D02 - Mechanlsche Elemente - saz5 Key Prozessstatus  Vorschaukild Klasse Lrot [mm] D@ max. [mm] [ min. [mm] Flachteilhéhe [mm] F [mm] Flar [mm] F cdsa
U A K00443 - Flektrische und elektronische Flemente - 777 on- =] = 25,00 - 30,00 mm 150,00 mm 80,00 mm + (Alle auswihlen)
% 43 KDO779 - Fluidtechnik - 2o = =@ & KEY - Key
L 43 PART - Llnzdmllc 'JD] s 024734_NEU B Produktiv FLAT 008 30,00 mm 150,00 mm 80,00 mm 482,251 @ © PREVIEW - Varschau
L g” 1 EN _,:p.;E}sl ® ¢ CLASSIFICATION - Klassifikation
&7 FLAT Eluz-rlachteule rechteckig - +72 PLAN_FRAES_VAR2 a H INTERN;InlEme l“'!erknmle_
1 FLAT_003 - Flachtelle, rechtecklg genundet - 55 PLAN_COMPARE [ % PROCESS - Prozessinformationes
&I FLAT 004 - Flachteile, | férmig - = 71D - LuDaviN
1 FLAT_005 - Flachteile, rechleckig, sine Seile sthrig - 2 B Produktiv FLAT_009 25,00 mm 150,00 mm 80,00 mm 490,83 | @ * SML - Klassenmerkmale

Formelemente

& BOHRLING - Formelement Bahru
i NUT - Formelement Nuten

* DURCHBRUCH - Farmelement D1
| u AP_CNT_ALL MW - Ges:
an APO_MOZ_MW - Anzahl |
= Ted APO_MO1_MW - Durchbr
- Foa APO_MUZ_1_MW - Rand
PLAN_COMPARL Fox APC_MO3_2_MW - Rand

2] | e APO_MO4_1_MW - Tellu
FLAT_009 28,00 mm 150,00 mm 80,00 mm 265001 | L mw Apo M04 2 MW - Telul

-#0 FLAT_006 - Flachteile, rechteckig, cine Ecke schrig - 22
&1 FLAT_007 - Flachteile, achteckiq - <
#] FLAT 009 - Flachteile, rechteckige Grundform - 225
2 FLAT_D - Flachteile, sonstige Formen - i6+
&1 FLAT_011 - Flachtelle, h'abezfdrrnlr.l @
|| &JFLAT_U01 - Flachteile, 20 - 3024728 0 Produktiv
| _.'I‘BLCK_OD:I Kliilee - o
| 43 BEND_UDL - Blegetelle 124
| &) ARW_001 - Ahwicklung Fir Biegeteile - 205
| & &1 PROF 001 - Profilteile - 5o
| w-dd BNDPRF_D01 - Prefilteile, gebogen - 56 A p—
| 443 ABWPRF_001 - Abwidklung fir gebogene Profiftelle - 7 024730

PLAN_FRALS

PLAN_FRAES_VARZ

PLAN_COMPARE

FM

FLAT_009 28,00 mm 150,00 mm 80,00 mm 490,831
PLAN_FRAES

PLAN_FRALS_VARZ

a0 @aa

10 Produktiv

| &) SHFLL_ 001 - Schalenteile - =4 PLAN FRAES APC_MOS_1_MW - Anal
%7 CSHELL_001 - Zylinderschalenteile - PLAN_FRAES_VAR2 | APC MOS 2 MW - Anzal
#7 CONE_001 - Kenusschalenteile 2 PLAN_COMPARE IREC AP T _MO1 MW - Durchbr]
&) SGMNT_001 - Bogen, Segment - 25 ™ |- Pk APT_MOZ_MW - Durchibr

|| &1 EXCENTR_ 001 - Exzenter - o 5 024732 B Produktiv
| w43 OTHR_0D1 - Sonstige Teile - 7627
| aedd SPE_001 - Spezlelle Telle - 22
' & SGMNT_UI01 - Bogen, Segment, 210 -
i 47 ASSEMELY - Bdugruppell(3D) )

FLAT_ 002 28,00 mm 150,00 mm 80,00 mm 473,661 |- B APT_MO3_MW - Durchbr
PLAN_FRAFS |- e APO_| Durchbruc
PLAN_FRAES WAR2 i Fax APT, MO:"_NW Durchibr
PLAN_COMPARE ! Fax APT_MOB_MW - Durchbr

U G G WM e

1
+ POF_GLOBAL - PO Kalkulation/
+ GLOBAL - Globale Merkmale
# THT_GEM - Textgenerlerung
& THT_GEN_GD - Textgenerierung
© DUPLICATES - Dublettenanalyse

2D 3D ABW @ 1 Doc CLS &) -5

w87 PLAMN - Kalkulauon.mrhort;vmbcmrtunq 5437 sl O ALSKITNKLNG - Formelement A
o A FK - Flnk—..|uqu|aqq|i|7|9r||ng 5, o 024734 0 Produktiv FLAT 009 28,00 mm 150,00 mm 80,00 mm 482,25:1|0 T OBFRFALAFCHENGUETE - Oberfl:
@ 4 ADMIN - Admin - FLAN_FRAES [0 # FORM_LAGE_TOLERANZEN - Fo
- lAppIicaLIonSeu\-er-e(Jass [LCLASS] PLAN_FRAFS_VAR? ] + PASSUNGEM_MASSTOLERANZE!
Vorschau O % PLAN_COMPARE | + EK - Einkaufklzssifizierung
FM [-]
a

ooo

Anzzhl Elemente; |6 Zellen mit 34 Spalten (1 markierte Zelle(n), 1 markierte Spafte(n))
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classmate FINDER — Text-Based Comparison

. . *Cache: Flat parts (filtered) O x
- Differences to the comparison s

. . . # Name Valuation Valuation Valuation

data record are h [9] hllg hted in ! 1 ident 024730 024732 024734

color
3 3 Preview
4 4 Class identifier FLAT_009 = FLAT_009 ~/FLAT_009 [=]
9 8 Kopie von flat part width 465.08 mm 473.66 mm 482.25 mm
° O Flat part brutto volume 294085.53 mm3 299495.90 mm3 303704.63 mm3
1111 Total cutting length 1028.76 mm 1037.34 mm 1045.92 mm
12 12 Material description Demoplatte-g2 Demoplatte-g3 Demoplatte-g4

= Simus systems



classmate FINDER — Geometric Comparison

Geometric comparison [ X i

View |
Y TmAlasaa  Poocw HHIIIIBSIEC mE [

Difference Model 1 ’

<
b

<

id: bracket

id: diff-model id: bracket_a

= Simus systems



classmate FINDER — Duplicate Identification

Cache : simus rts Round parts
Search for v tion R = |Di5p|ay type: Display geometrically identical groups v §
ident Process status  Preview Class identifier Total length [mm] Total width [mm] Total height [mm] Rotational length [mm] Outer diameter max. [mm] Inner diameter min. [mm] Qty. of s
Q- = =
231 pp-011218 ) Productiv RND_005 102.50 mm 22.00 mm 22.00 mm 102.50 mm 22.00 mm
PLAN_DREH

PLAN_DREH_VAR2

PLAN_COMPARE

DK

RND_005 102.50 mm 22.00 mm 22.00 mm 102.50 mm 22.00 mm
PLAN_DREH

PLAN_DREH_VAR2

PLAN_COMPARE

DK

RND_004 168.91 mm 24.51 mm 24.51 mm 168.91 mm 24.51 mm
PLAN_DREH

PLAN_DREH_VAR2

PLAN_COMPARE

DK

RND_004 168.91 mm 24.51 mm 24.51 mm 168.91 mm 24.51 mm
PLAN_DREH

PLAN_DREH_VAR2

PLAN_COMPARE

DK

RND_005 107.00 mm 20.00 mm 20.00 mm 107.00 mm 20.00 mm
PLAN_DREH

PLAN_DREH_VAR2

PLAN_COMPARE

DF

RND_005 107.00 mm 20.00 mm 20.00 mm 107.00 mm 20.00 mm
PLAN_DREH

PLAN_DREH_VAR2

PLAN_COMPARE

DF

RND_008 63.50 mm 19.05 mm 19.05 mm 63.50 mm 19.05 mm 7.87 mm
PLAN_DREH

PLAN_DREH_VAR2

PLAN_COMPARE

DF

RND_008 63.50 mm 19.05 mm 19.05 mm 63.50 mm 19.05 mm 7.87 mm
PLAN_DREH

PLAN_DREH_VAR2

PLAN_COMPARE

DF

RND_005 11.65 mm 6.34 mm 6.34 mm 11.65 mm 6.34 mm
PLAN_DREH

DF

332 pp-011164 [ Productiv

#7% Iv0010361 7 Productiv

#7% IV0010360 7 Productiv

335 016103 ) Productiv

336 016267 0 Productiv

@

3.

7 020463 [ Productiv

w
)
@

020385 " Productiv

339 TV_EMBE... I Productiv

PLELLLL NS




classmate FINDER — Integrated Viewer

% classmate edito (dm)ﬁd /19

« Setting a sectional plane T A ¢ aa B

Settings _ Extras _ Windows | Dataset Edlt Duplicates | BOM | cw mat erl gglmﬂoﬂ arif Codes
"B ’i & & 1% i) i é A A &

Usage in Direct parent Direct children Explosion Multilevel Head usage Direct parent in BOM Direct children in BOM Explosion of BOM Summarized Save BOM

° VieW the mOdeI tree / BO M BOM  in BomwM (W::‘ ler:m . of BOM ~ BOM  InBOM (without selection) w:»;n:t::: :e:;c::zl) (without nodes) ~ BOM [ ins3d.
structure

Preview & x

* Hide elements
» Measuring dimensions

= Simus systems



artial Matching (1)

Geometric features of
individual models can be
searched for in other models
(individual parts and
assemblies) using the partial
matching

Classtree [0 X

=4 ApplicationServer - Cache [CACHE] <root>
Configuration
& Users
User groups
L Authorization objects
Actions
i Rules
& Dependencies
i Features
Festure groups
-5 Layouts
-[=]| Folders
= f’l;ss system

=

K00002 - Mechanical compenents - 9625
] K00443 - Electric and electronic elements - 717
4} k00779 - Fluid technology - 2764
- PART -Parts (3D) - 4757
o ASSEMBLY - Assembly (3D) - s21
:_?_? PLAN - Calculation and work preparation - 5451
:_?_? EK - Purchase dassification - <517
&} ADMIN - Admin - 275
4 ApplicationServer - eClass [ECLASS]
4 ApplicationServer - Tech DB 1

Preview 0O X

20 30 FLAT [ [0 Doc AS @

Selected edges: 3

B v

Cache: simus (filtered) 0 X 4

ident Process status

i, ~ *voo106* =]

Preview

{

V0010678 (1) Fraductiv

Productiv

Set value of "Nachklassifzieren" to "x

ﬁ? Jump to class
(%] Similarity search
]

Open dataset in classmate easyfinder
W Filter selected datasets

. Hide selected datasets

63| Export process report

Show dataset changes
Show changes
Compare datasets textually

Compare versions geometrically (diff3d)

Send notification

Copy results to

Copy results to...

Copy results with new keys to
Copy results with new keys to...
Compare data destination with
Compare data destination with...

\ZI_] Generate XLSX from template

Show properties

Show properties in new tab

Class identifier Total length [mm]  Total width [mm]

OTHERASSEM
PLAN_ASM

200.00 mm 40.00 mm

40.00 mm|

PLAN_ASM

OTHERASSEM 200.00 mm 40.00 mm

[ACANL acna

‘ [%] Similarity search on characteristics
‘ U Similarity search on geometry
| o Similarity search on characteristics and geometry 12 M
(%] Text similarity search
% Partial matching on geometry
43 mm
4®  Recompute geometric similarity index
OTHERASSEM 2182.67 mm 1624.79 mm
PLAN_ASM
RMNDASSEMBLY 1507.00 mm 1420.00 mm
PLAN_ASM
RNDASSEMBLY 15607.00 mm 1420.00 mm
PLAN_FRAES
PLAN_ASM
CSHELL_001 1300.00 mm 1300.00 mm
SMPASSEMBLY
PLAN_BLECH
BR
<

Element count: |74 rows with 15 columns (1 row(s) and 15 column(s) selected)

Total height [mm]

30.00 mm

30.00 mm

34.98 mm

34.98 mm

477.00 mm

354.00 mm

354.00 mm

340.00 mm

Rotational length [mm]

354.00 mm

354.00 mm

RIE B EF @E@ODDO

Outer diameter max. [mm]

1420.00 mm

1420.00 mm

Inner diameter min. [mm]  Materi

~
Lever €

Lever C

Turnbu
Turnbu
Vortex
1238.00 mm Vartex
1288.00 mm Vortex

Vortex

= Simus systems



artial Matching (2)

Classtree [0 X
Search
B ; ApplicationServer - Cache [CACHE] <root>
£¥ Configuration
& Users
User groups
. Authorization objects
4 Actions
At Rules
.3 Dependencies
fiift Features
;?h Feature groups
2= Layouts

Folders
S8 = Class system

=47

K00002 - Mechanical components - 5528
ﬁ KD0443 - Electric and electronic elements - 727
&} KDD773 - Fluid technology - 275«
“~_ PART -Parts (3D) - 4757
&3 ASSEMELY - Assembly (30) - 821
ﬁ PLAN - Calculation and work preparation - 5481
# f EK - Purchase dassification - 517
7 ADMIN - Admin - 275
j ApplicationServer - eClass [ECLASS]
j ApplicationServer - Tech DB 1

Preview O %

Cache: simus (fitered) [ % Cache:simus O X 4

o

Rating [de]  Matched Parts

g
thnnr

2030 ALAT @ [ Doc LS @) -

Selected faces: 3

= Element count: 4 rows with 17 columns (1 row(s) and 17 column(s) selected)

ident Process status

Produs

V0010578 (1) Productiv

10010880 () Productiv

V0010008 () Productiv

. V0010883 | [ Productiv

Class identifier

PLAN_FRAES
PLAN, M

OTHERASSEM

PLAN_ASM

OTHERASSEM

PLAN_ASM

OTHR_004

PLAN_FRAES
PLAN_FRAES_VAR2
PLAN_COMPARE

M

OTHERASSEM

PLAN_ASM

Total length [mm]

200.00 mm

200.00 mm

70.00 mm

2182.67 mm

RsF@ g &FE&OD0O

Total width mm]  Total height [mm] ~ Rotational length [mm]  Outer diameter max. [mm]

40.00 mm 30.00 mm
40,00 mm 30,00 mm
40.00 mm 30.00 mm
1624.79 mm 477.00 mm

= Simus systems



classmate modelmonitor

Fsouoworks v A D - -B-3 - - I ] & - Demoplatte-3.5LDPRT B search commands QA-® ® - F X
n = S = ] L] % L] A %
Display Openin  Display Openin Compute Calculate Annotate  Similar  Options Info
finder finder  easyfinder easyfinder and  documents
calculate
~
Features | Sketch | Markup | Evaluate | MBD Dimensions | SOLIDWORKS Add-ins | classmate | PEHLADB B -v- O -T- » classmate easyfinder e
€ = C A = Viewdataset "024722" - classmate easyfinder *

S[E[R[e[®] >
7

& Demoplatte-3 (Standard<<Standard>_A

"8 easyFINDER ¢ 8-B-R0 )y

cCEEEADOANS =L &4 B-F- F-@ G- 2 XFD

Historie 3 ? ;
[ Sensoren PR LayotPAN-B DD 0O B
> [&) Beschriftung ident 024722
k e@ Sobd Bodie<(l)] Process status ) Productiv
855 1060 Legierung
Description (CAD) Demoplatte-3

[] Ebene vorne

[E] Ebene oben Latest geometric classification  08.02.2024 14:20:09

[1] Ebene rechts i

L, Ursprung Material (CAD) 1060 Legierung
» @) Linear austragen2 Reference lot size 10

[® Verrundung4 1,00

[ verrundungs . S .

@ Fase New calculation results i . D | f th b .I:

. : ISplay O e numoer o
» (@ Linear austragend ﬂ - 58,46
» (@ Linear austragens 250x120%25 . . I d | d

Dassault Systémes SolidWorks Sll I ll ar I I lo e S an

9 similar parts found 38.08 € manufacturing... = man UfaCtu |"| ng COStS |n the
| information window (toast)

« Complete presentation of
: , [ results can be accessed
EQrtmiing ELLUL,  osimilar parts found 3808 € manufacturing... Wlth One CII Ck In

> Programming

.........................

> Additions

ionfullcosts 0 iy, e asyF I N D E R

< >

¥,
W0 Model | Bewegungsstudiel |
RN BB ASYCRAGROATABAKL AT EA I B (44

> C
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= classmate PLAN




Architecture classmate PLAN

R 05

Geometric analysis of
the 3D CAD model

( )
+ Form elements
+ Characteristics .- c a s s m a e
+ Annotations
\ J ‘ Calculation - Technology databases
( 1@ A + Times (REFA) « Routing + Machines » Hourly rates
I@ « Cost drivers . Make or buy « Tools +  Energy demand
k > * Production costs « Product carbon footprint « Cuttingdata * etc.
Drawin g recogn ition L * Full costs (PCF) ) L * Materials )

¢ Annotations
¢ Material

« Drawing head

. J = classmate FINDER
Result display

+ Detailed analysis / Data record comparisons

Export /
Interfaces

[ SAP / MS Excel | Webservice /| CSV etc. ]

= Simus systems



Geometric Analysis

~
IS S
Name Valuation @ @‘7) é§ q"? >
Ke & 2 £ @ & N &
¥ N S \\0) S Ry Qg SN
Preview o T ° T Q Q ~N
Qty. ofholes  Hole alignment Hole form Hole diameter [mm]  Hole depth [mm] _
[ [=] [=]
2 manat PP 3 4,20 mm 10,00 mm M5
e R R s A
. lJ— TS AT i threaded through hole
Class RND_010 [+] e
PLAM_DREH 1] A B 4,20 mm 10,00 mm M5
PLAM_DREH_VARZ2 B”:‘" © single hole i threaded through hole
PLAMN_COMPARE b mamaz
REFERENZ -
Description (CAD) Flansch Example: form element drilling
Material {CAD]) Rd EN 10278-EN 10088-3-% 10CrNis 18-3 (1,4305) +C700 including dimensions
Material ID 0000s052
Material description Material number; 1,4305
description: X8CrMis 18
price per kilo: 4,33
density: 7.9 N
ty D @ <
Dimensions flattened [mm] N QQ‘ & @q, S
Dimensions [mm] G2u22 \S *Q{D §7 -9 Q:Q
Q %) o Q ~
Total |E”gth [I'I1I11] 62,00 mm Inner diameter min. [mm]  Inner shape Qty. ofinner shoulders  Inner shoulder diameter [mm]  Inner shoulder length [mim]
Total width [mm] 54, 70 mm [=]
Total height [mm] 22,00 mm 28,00mm [T 3 28,00 mm 2,50 mm
: Y 32,00 mm 10,50 mm
Rotational length [mm] 22,00 mm L [:[;‘ one-sided ascending 24,00 mm 9,00 mm
Quter diameter max. [mm] 62,00 mm - B
Inner diameter min, [mm] 28.00 mm

Example: form element internal shape

Main characteristics (excerpt) including dimensions

= Simus systems



Example of Technology Database (Excerpt)

HIR Name Bewertun . Object Milling tool diameter [... No. of te... Immersion depth ma...
Milling = e End mill

machine  Rref operation FRAES_CNC - (exce rpt) FO4XL 4 28

Hourly Rate [EUR/h] full costs 95 FOSXL 5 4 35

(exce rpt) Type CNC 5-axis 2 F80 80 8 100

Power max. whole machine [kW] 45 F63 63 8 100

Power to power level [kW] 22,5 F50 50 7 130

i F40 40 6 160

2; F32 32 5 38

2,25 F25 25 4 45

tr basic [min] 15 F20XL 20 4 98

tr basic to clamping [min] 2 F20L 20 4 57

4 38

tr/ clamping device [min] 4 F20 20
trftool flat [min] 1 ‘
processing time limit for additional factor on set... 10

30 . HTH Object Milling tool diameter [...  Cutting width [m... Cutting depth
=~ Disk milling
additional setup time based on factor on te until 0,5 SF1 100 1
processing time limit [min](<=) 0,35 CUtter (excerpt) SF1.6 125 16
0,2 . !
Additional factor on setup time from te via max.... 0,1 S5F2 160 2
SF2.5 160 2,5
factor allowances 0,11 SF3 200 3
traversing time /[ object [min] 0,033 SF32.5 50 3,5
0.044 SF4 50 4
Lmin (>=) for traversing time [mm] 0 SF4.5 63 45
500 . !
Lmax (<) for traversing time [mm] 500 S5 30 >
SF6 50 6
tool changing time [min] 0,15 SF8 50 8

= Simus systems



Calculation Process with classmate PLAN

= classmate PLAN

Calculation

Times (REFA) + Routing

Cost drivers » Make or buy

Production costs « Product carbon footprint
Full costs (PCF)

Calculation variation 1

Raw material selection and
calculation of material costs

Autom. determination of the
technology sequences

Autom. machine
and tool selection

Calculation of times acc. to REFA (setup /
idle / lead / bottom / allowance / cycle times)

Calculation of additional expenses,
e.g. external surface treatment

Calculation of production costs
Full costs

Autom. routing generation
and standard times

Product carbon footprint (PCF)

BOM calculation

RIROMOOO OO ORON S,

Calculation variations X

= Simus systems



Step 1: Raw Material and Material Costs — e.g. Turned / Milled Part

Y4

Material group Y4 Semi-finished parts )
Material group (Steel, Alu, ...) of the CAD file - —
properties is required at least to make the cutting Sving | RAEN 10276 EN 10085 XIOGANSTE0 050
values selectable. string
Calculation of material costs are based on prices
per kilogram.
Cutting volume is based on the bounding cube _ -
and bounding cylinder respectively, if necessary * Raw material costs from ERP
with surcharges. ) K. Raw material dimensions from ERP )
Y4 _. )
rorging Semi-finished
blank part
Differential Dh;ferential
volume volume
Finished Finished
part part
Raw material costs from ERP » Costs for semi-finished part from ERP
Exact calculation of the cutting volume » Exact calculation of the removal volume
Castings / Forgings, Blanks AN Rework / Semi-finished parts )

= Simus systems



Step 2 & 3: Technology Sequence, Machine and Tool Selection

@ Geometry objects

Status  Status as image

3D model + 1 |szEGEN-0
material 2 | ZHISCHENGRATEN-0
3 | PLANDREHEN-0
4 | PLANDREHEN-1

OUTER_SHOULDER-0

7 |RBSATZ ARUSSEN-2

& |VORBOHREN ZENTR-O

RABSATZ INMEN-0O
RBSATZ TNMNEN-Z2
TASCHE-0O
ZW_EBENE-O

Possible processing methods and machines

Status  Status as image

SAEGEN-0:sasgen@San
ZWISCHENGRATEN-0: zwiachengraten@IDE

1
2
3 | PLANDREHEN-0:plandrehen schrupp@TSC|TEC|TM| TME+plandr
4 | PLANDREHEN-1:plandrehen schrupp@ISC|TBC|TM|TMB+plandr

@ Selected technology sequence

Status  Status as image

= LW

SLEGEN-0:sasgen@Shn
IWISCHENGERATEN-0: zwischengraten@IDE
PLANDREHEN-0:plandrehen schrupp@TM
PLANDEREHEN-0:plandrehen schlicht@TM

OUTER_SHOULDER-0: external straight turning@TSC | TBC | TM | TMB

/

Technology database

Ohject  Basic processing techniques  Mame

General turning (all)
™ Bores with driven tools {all)

Eccentric turning (all)
Rolling
General milling (all)
Circular milling (all)
Disk milling

TBC_HQ |General turning (all)
Axial and radial bores (all)

@

Mill-turning machine

CMNC Turning Machine

®

500

1000

\

Lmax {<=) [mm]  Wmax {<=) [mm]

500

950

OUTER_SHOULDER-0: external
straight turning@TM

7 |ABSATZ RUSSEN-2:langdrehen schrupp@TSC|TBC|TM|TME+lan

& |VORBOHREN_ZENTR-0:bohrungdrehen_zentr@TSC|TIBC|TM|TMBE# 8 |RBSATZ_AUSSEN-0:langdrehen_schlicht@TM

9 |ABSATZ_INNEN-0:langdrehen schrupp@TSC|TBEC|TM|TMBE+1lang 9 |ABSATZ_RUSSEN-1:langdrehen schruppfTM
10 |RBSATZ INNENW-1:langdrehen schrupp@TSC|TBEC|TM|TMB+lang 10 |RBSETZ RUSSEN-1l:langdrehen schlicht@TM
11 |ABSATZ_INNEN-2:langdrehen schruppfTSC|TEC|TM|TME+lang 11 |ABSATZ_RUSSEN-2:langdrehen_schrupplTM

12 |TASCHE-0O: schruppfrassen@M3sS |M3M | M3B | M55 | MSM| M5B | THM| TM 12 |ABSATZ RUSSEN-Z:

4 N\

@ Information of the 3D model
Dimensions [mm] 20x24
Outer diameter max. [mm] 20,00 mm
Material description

L Rotational length [mm] 24.00 mm )

N
Automatic selection
process according to
customer specifications

J

langdrehen schlicht@TM

= Simus systems



Step 4: Main Time Determination — e.g. External Straight Turning (Roughing)

"
o
Technology " ? =] =]

LS
d a't ab ase c_:U g) 00012275 Outer slow WA @ 2 0.5 0.2 @ 150000 240000 240000 0.15 0.08 @ 0.05
> < ||00012291 Quter medium WA 3 0.5 0.2 170000 240000 240000 0.25 0.08 0.05

o 'c
g 5 00001772 Outer fast VA 4 0.4 0.1 175000 240000 280000 0.45 0.2 0.1
8 E 00003210 Outer slow Ti 2 0.5 0.2 75000 120000 120000 0.075 0.04 0.025

©
o | 00009214 Outer medium Ti 3 0.5 0.2 100000 120000 120000 0.125 0.04 0.025
K Q0003206 Outer fast Ti 4 0.4 0.1 87500 120000 145000 0,225 0.1 0.05

Dm = 49,5mm

- ©)

\_

Number of feeds:

Ar2 / feed roughing @
-> next integer

- 5 feeds

Rpm = Cutting speed roughing / (Dm*PI) = 1093 U/min
Cutting time roughing =5 * L3/ (rpm * feed rate roughing) @
=5*9mm /(1093 U/min * 0.25 mm/U) = 0.164min

AN
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Step 4: Process Time Calculation acc. to REFA

Tges
Total time

. >(+)< .
Basic setup time + Tr . Ta i
tool-dependent adds | Setup time Execution time

n v\
1 V\)(/‘ 1
T
¢ Lot
Cycle time
Lf+\‘
| = Pl 1

Tg Tv
Basic time Allowance time| % share of Tg

e
[ 4 1

Th J [ Tnb J tverf (Travel/positioning time)

o . . tw (Tool change time)
Operatlon time { Lead tlme Idle tlme tsp (C|amp|ng and rec]amping t|me)

Calculation Previer
variation 1

Saw 5.000 1291 0,000 1291 0.142 1.433 80.08 15.41
Interim deburring 0.000 0.150 0,000 0.150 0.017 0.167
Mill-turning machine 44,080 3.632 6.352 9,984 1.098 11.083
Cylindrical grinding machine 30,000 1.852 0,000 1.852 0,204 2,058
Deburring (manual) 1.000 0.600 0.000 0,800 0.068 0.668

1 . L
Calculation variations X

= Simus systems



Step 4: Detailed Direct Costs

Q
~
§ S
> N
Face-19 @ >
ace N (O O
TASCHE-[0]:schruppfraesen@TM

1x: depth: 0.1, AREA: 113.23
operation time: 0.092 min

portion of cost: 0.44 EUR SAEGEN-[0]:saegen@SAW 1x: diameter: 65.0 1.291 0.717
facturing cost: lot size 1: 135.03 EUR, lot size 5000: 24.83 EUR | 7y 75CHENGRATEN-[0] :zwischengraten@IDE 13: deburring after sawing 0.150 0.083
. Ejﬁ?ﬁh‘”l”d‘""‘“'“““am PLANDREHEN-[0]:plandrehen_schrupp@TM T diameter: 62.0, DISTANCE: 17.0 +(5.0+0.62+5.0] 0.091 0.525
Cost driver Tx: depth: 0.1AREA: 113.23 PLANDREHEN-[0]:plandrehen_schlicht@TM D: diameter: 62,0, DISTANCE: 17.0 +[5.0+0.62+5.0] 0.125 0.635
operation time: 0.059 min PLAMDREHEN-[1]:plandrehen_schrupp@TM 1x: diameter: 62,0, DISTANCE: 17.0 +[5.040.62+45.0] 0.091 0.525
portion of cost: 0.29 EUR. PLAMDREHEM-[1]:plandrehen_schlicht@tm 1x: diameter: 62.0, DISTANCE: 17.0 +[5.0+0.62+5.0] 0.125 0.635
manufacturing cost: lot size 1: 135.03 EUR, lot size 5000: 24.83 EUR|  ARSATZ_AUSSEN-[0]:langdrehen_schrupp@TM 1x: diameter: 38.0, length: 5.0, raw material diameter: 65.0, 0.123 0.778
fith?
ABSATZ _AUSSEN-[0]:langdrehen_schlicht@T™ 1x: diameter: 38.0, length: 5.0, raw material diameter: 65.0, 0.037 0,260
fith7
ABSATZ _AUSSEN-[1]:langdrehen_schrupp@TM 1x: diameter: 62.0, length: 10.0, raw material diameter: 65.0 0.055 0.321
ABSATZ _AUSSEN-[1]:langdrehen_schlicht@T™ 1x: diameter: 62.0, length: 10.0, raw material diameter: 65.0 0.113 0.512
ABSATZ _AUSSEN-[2]:langdrehen_schrupp@&TM 1x: diameter: 47.0, length: 11.0, raw material diameter: 0.162 0.759
65.0, fith7
ABSATZ _AUSSEN-[2]:langdrehen_schlicht@T™ 1x: diameter: 47.0, length: 11.0, raw material diameter: 0.095 0.537
85.0, fith?
VORBOHREN_ZENTR-[0]:bohrungdrehen_zentr@T™ 1x: diameter: 27.0,length: 26.0,raw material inner diameter: 0.485 1.830
0.0
ABSATZ _INMEN-[0]:lanadrehen_schrupp@Tm 1x: diameter: 28.0,length: 4.5,raw material inner diameter: 0.013 0,263
0.0,predilled inner diameter: 27.0,dimensional tolerance
0.1/-0.1
. ABSATZ _INMEN-[0]:langdrehen_schlicht@T™ 1x: diameter: 28.0,length: 4.5,raw material inner diameter: 0.019 0.285
G eO m et Il C 0.0,predilled inner diameter: 27.0,dimensional tolerance
0.1/-0.1
refe r e n C e ABSATZ _INMEN-[1]:langdrehen_schrupp@TM 1x: diameter: 32.0 length: 10.5,raw material inner diameter: 0.063 0.347
0.0,predilled inner diameter: 27.0,fit He
ABSATZ _INMEN-[1]:langdrehen_schlicht@T™ 1x: diameter: 32.0,length: 10.5,raw material inner diameter: 0.051 0,306
0.0,predilled inner diameter: 27.0, fit HG
ABSATZ _INMNEN-[2]:langdrehen_schrupp@TM 1x: diameter: 44,0 length: 11.0,raw material inner diameter: 0.159 0.666
0.0,predilled inner diameter: 27.0
ABSATZ _INMEN-[2]:langdrehen_schlicht@T™ 1x: diameter: 44.0,length: 11.0,raw material inner diameter: 0.073 0.380
0.0.zrsdiled ioner Giameter; 22,0
TASCHE-[0]:schruppfraesen@T™ 1x: depth: 0.1,AREA: 113.23 0.092 0.444]
TASCHE-[0]:schlichtfraesen@TMm 1x: depth: 0.1,AREA: 113.23 0.059 0.291]
-[U]:schruppiraesen 1x: depth: 5.86,AREA: 214,51 {induding subpockets 115,15 0. 147 u.el/

Face-15)
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Step 5: Calculation of Additional Expenses / Influence

» Area-based or global influence

* Influencing factors can be
individualized

= Simus systems



Step 5: Calculation of Additional Expenses / Influence

Key TURNZ
Description (CAD) Flansch

Latest geometric classification 08.02.2024 16:52:57
on

Material (CAD
aterial (CAD) Rd EN 10278-EN 10088-3-X10CINiS18-9 (1.4305)+C700

* Global influence

Reference lot size 10

* Influencing factors can be ~ Global focors (1]

Factor setup times Factor cutting parameters Factor Factor hourly rate

customized and expanded e

v Reference lot size
Suggestion reference lot size Reference lot size manual
10 |

» Technology selection

~ Machine selection

Machine selection manual Machine deselection
manual

» Selection material

» Raw part selection

» Raw material definition
» Selection raw material
» Machining

> Baugruppe [de]

= Simus systems



Step 6: Result of Production Costs Determination

Preview Machines Setup time total [min] Total production tim... Set-up cost f. machine cost [... Cost per unit f. machine cost ... Lot  Manufacturing cost...
[~]

Saw a0.03 15.41 2.50 0.72 1 135.03
Interim deburring .00 0.08 2 73.92
Mill-turning mac. .. 73.47 18.47 g 45,85
Cylindrical grindi... 30.00 2.06 10 35.83
Deburring (man... 0,50 0,33 25 29.22
S0 27.01
100 25,91
SO0 25.03
1000 24,92
2000 24.86
5000 29,83

= Simus systems



Step 6: Machine-Related Costs / Production Costs

Calculation variation 1

Direct comparison of i
different calculation
variations

Preview Lot Manufacturing cost... Manufacturi...

Calculation variations X

1 135.03 101.34

2 79,92 62.26

3 46.85 38.51

10 32.83 30.60
25 30.60 .22
a0 25.85 27.01
100 2. 26 23.91
200 23.47 25.03
1000 22.84 24.92
2000 22,76 24.86
5000 22,72 24.83

= Simus systems



Step 6: Detailed Analysis / Cost Driver

Cost driver

Change
history

Face-19

TASCHE-|O]:schruppfraesen@TM

tools: F10

Tx: depth: 0.1, AREA: 113.23

operation time: 0.092 min

portion of cost: 0.44 EUR

manufacturing cost: lot size 1: 135.03 EUR, lot size 5000: 24.83 EUR

TASCHE-[0]:schlichtfraesen@TM

tools: F10

Tx: depth: 0.1, AREA: 113.23

operation time: 0.059 min

portion of cost: 0.29 EUR

manufacturing cost: lot size 1: 135.03 EUR, lot size 5000: 24.83 EUR

voster (e 15 arycuamomes o ieracton s I avnro_eracion i 58 vastomes 7o tacten e
o nesa
rovan
even D
Cass
Sshcaton doe
Latest gromet' amssAcaton on 00.02.2004 11 3% 37
[ mnEepse
- sse
- B, 00,0777 et Face-34 ol fac drocion 1,639, 8., 0777 st
canin (103) eanin (109)
Foce-3 whered face drecton 1.429, 0.0,0.77 not Face-36: spharcal face drection 19.629, 0.0, 0.777 ot Face-36< sphercal fece drection 15,439, 0.0, 07777 nat
s (109) » (100) s (.09
Mode- 1 Mooe- 1 n Dmeraen-31: w
-(N 1.0, 0.05(4.777, .0, 10, ca‘w”rm
aum«au - o, - 00, -1, ADEAR ward conter dmeren 964" for 277 featiss)
23,82.03, muun 3,02 °a frirae Comerr 32 < et s o o et s (15
Oomergor- 51 ook 0 o> rebrs -t ook (0"
S et e e W5 b 7 )
$208 o dmn 0 o ) AP et o dmn W ) o mar v for e Mot
Dmenon-32; «denref> refers tn nom-ewmtent festure *(1)° Dmenmon- 12 <dmref > refers 1o non-cxmtent featre “(1)° TUANZ =[1.0, -1.0, 0.05(0.777, 0.0,
AL 00, 277 comaded - 0,10,
AL ward ot Granton 55" 77 ahre)  RACRSS war o dmanan 655" 7 fesnare) G000, 60, -LOH(1.6,09, 0.0
Aoy

Descrenon (£40
Maters (CAD
satera
Maters descoson

iemt e s mms

034208 135008 A KRSl
30340208 1755 34298 e recogruretlaces: 0
ey

3249208 17 i
BI40308 173537083 - <ampty > sesdAlDat, ooty >
P

B 100683 1 100185 189 (1. 4005) o700

Preview Machining objects Info Non-nfiuen... Share of cost f. _ Tools
SAEGEN-[0]:saegen@SAW 1x: diameter: 65.0 1.291 0.717 1.433 Sawing CSM on Saw
ZWISCHENGRATEN- @IDE 1x: deburring after sawing 0.150 0.083 0.167 Interim deburring on Interim deburring
PLANDREHEN-[0]:plandrehen_schrupp@T™ 1x: diameter: 62.0, DISTANCE: 17.0 +[5.040.62+5 0.091 0.525 0.315 Facing (roughing) TTFM on Mill turning machine
PLANDREHEN-[0]:plandrehen_schlicht@TM 1x: diameter: 62.0, DISTANCE: 17.0 +[5.0+0.62+5. 0.125 0.635 0.381 Fadng (finishing) TTFM on Mill turning machine
PLANDREHEN-[1]:plandrehen_schrupp@TM 1x: diameter: 62.0, DISTANCE: 17.0 +[5.04+0.62+5. 0.091 0.525 0.315 Fading (roughing) TTFM on Mill turning machine
PLANDREHEN-[1]:plandrehen_schlicht@T™ 1x: diameter: 62.0, DISTANCE: 17.0 +[5.0+0.62+5. 0.125 0.635 0.381 Facing (finishing) TTFM on Mill turning machine
ABSATZ_AUSSEN-[0]:langdrehen_schrupp@T™M 1x: diameter: 38.0, length: 5.0, raw material diameter: 65.0, 0.193 0.778 0.467 Longitudinal turning (=xternal; roughing) TTOM on Mill turning
fith? machine -
ABSATZ_AUSSEN-[0]:langdrehen_schiicht@TM 1x: diameter: 38.0, length: 5.0, raw material diameter: 65.0, 0.037 0.260 0.156 Longitudinal turning (external; finishing) TTOM on Mil turning D et al I e d
fith? iachine
ABSATZ_AUSSEN-[1]:langdrehen_schrupp@T™M 1x: diameter: 62.0, length: 10.0, raw material diameter: 65.0 0.055 0.321 0.193 Longitudinal turning (=xternal; roughing) TTOM on Mill turning
ine
ABSATZ_AUSSEN-[1]:langdrehen_schiicht@TM 1x: diameter: 62.0, length: 10.0, raw material diameter: 65.0 0,113 0.512 0‘507Lungimdina\ turning (external; finishing) TTOM on Mill turning an al yS I S
ABSATZ_AIUSSEN-[2]:langdrehen_schrupp@TM 1x: diameter: 47.0, length: 11.0, raw material diameter: 0.162 0.759 0.435 Lunglmdlna\ turning (external; roughing) TTOM on Mill turning
65.0, fith7 machine
ABSATZ_AUSSEN-[2]langdrehen_schlicht@mv 1: diameter: 47.0, length: 11.0, raw material dimeter: 0.095 0.537 0.322 Lnngumdma\ turning (external; finishing) TTOM an Mill turning
65.0, fith? machine
VORBOHREN_ZENTR-{0]:bohrungdrehen_zentr@TM 1x: diameter: 27.0,length: 26.0,raw material inner diameter: 0.485 1.830 1.098 Turning drill hole DXXLF 27.0 on Mill-turning machine
0.0
BOHR-[0, 1,2]:bohrungdrehen_axial @TM 3x: diameter: 4.2, total depth:depth: 10.0+safety distance: 0.259. 1.292 0.775 Driling DSF 4.2 on Mil-turning machine
2.0+Z: 2.94=14.94,THREAD: 5.0x0.8,AXIAL BORE HOLE Countersink drill 45.0 on Mill-turning machine
BOHR-[0,1,2]:gewindedrehen_axial @TM 3x mamam 4.2,total depthedepth: 10.0+safety distance: 0.323 1.402 0.841 Thread driling STSF 5.0x0.8 on Mill-turning machine
— S.0:0.8,AXIAL EOREHOLE —
BOHR-[3,4]:bohrungdrehen_axial @M LK d\ameb&r 2.5,total depthidepth: 9.0+safety distance: 0.092 0.647 0.388 Driling DSF 2.5 on Mill-turning machine

2.0+7: 0.0=11.0, THREAD: 3.0x0.5.AXIAL BORE HOLE

Countersink drill 45.0 on Mill-turning machine

PO T

BOHR-[0, 1, 2]:bohrungdrehen_axial @M

BOHR-[0, 1, 2]:gewindedrehen_axial @M

Info

3u: diameter: 4.2, total depth:depth: 10.0+safety distance:
2.0+Z: 2.94=14.94,THREAD: 5.0x0.8,AXIAL BORE HOLE
3u: diameter: 4.2, total depth:depth: 10.0+safety distance:
2.0+4Z: 2.94=14.94.THREAD: 5.0x0.8,AXIAL BORE HOLE

Tools

Criling DSF 4.2 on Mill-turning machine
Countersink drill 45.0 on Mil-turning machine
Thread drilling STSF 5.0x0.8 on Mill-turning machine

\_

Mon-nfluen...

Share of cost f...

0.259

0.323

T 19

R Geometric

reference
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Step 7: Routing Generation

Calculation gn
. . S
variation 1 o e & > > > ~
S X ¢ & $ $ $ RS
S oD g < T D@ D @
g & & 8 Fs Fe FS
§§ § & &8 FL L FL S
SN . . . o
o< O (%) OT O O O
. o ot o o, s s sonvedvesmmmnter)
010 PPO1 SAW Sawing raw-material on length: 26.0mm 5,000 1.430 0,140 TURN2: Sawing raw-material on length: 26.0mm T
1x: diameter: 65.0
0020 PPOL IDE Interim deburring 0.000 0.170 0.020 TURM2: Interim deburring E R P E
Xport
1x: deburring after sawing p
0030 PPOL ™ Programming machine: Mill-turning machine 75,000 0,000 0,000 TURNZ: Programming machine: TM .
0040 PPOL  TM 1. dlp. Turning (CNC) 24.080 11.080 7.450 TURN2: 1. dlp. Turning (CNC) i T a—— E@E:!,
Machining h\:liﬂ"l driven tools . & s BOE CHE
2. dp. Turning (CMC) 1x: diameter: 62.0, DISTAMNCE: 17.0 +[5.0+0.62+5.0] = .
1x: diameter: 38.0, length: 5.0, raw material diameter: 65.0, fith? | Mermalareitsplan Anzeigen: Vorgangslien
1x: diameter: 62,0, length: 10.0, raw material diameter: 65.0 (1] v BB v |2 vameront | 2 o |
1x: diameter: 27.0,length: 26.0,raw material inner diameter: 0.0 . ) .
1x: diameter: 28.0,length: 4.5,raw material inner diameter: 0.0,prediled :”:' ;‘ e a
inner diameter: 27.0,dimensional tolerance 0. 1/-0.1
}‘.“ljl'I."'I; I\-‘\I'Jril'i_i"i“ﬂ.ll Vo [Riistzeit |E\ |Leistu MaschinenzetlEl |Leistu Pevsuna\
W PN M e mec Zecnrg ST 3 MIN P24208 0,000 1 [
0050 PPO1 DEBM Deburring 1.000 0.670 0.070 TURM2: Deburring THH TIHH Prspbietit S b ] ST 8 Wi P2436R 0,000 0 [
L THH OFT N CHE D sch Caic oy eT @ MIN P2438R 0,000 7,440
1x: number of remaining edges: & TN Pepssrst Dl g7 2500 N P24ER 8,000 i
" P - ) L o Friamm mich Jackarg g7 8 MM P2446R 0,000 3,820
0080 PPO1 RG Circular grinding 30,000 2.080 0,200 TURMZ: Circular grinding VN T NN e e e = P :
1x: AREA: 0.1 dm2,fit HE
1
1
1

Calculation variations X
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Step 8: Product Carbon Footprint (PCF)

Detailed determination

of emissions

Selection of the
underlying electricity

mix possible

CCAETROEAL X B - FRGrw L &A@ @E Fr @ 2D 0D 00 E

Material (CAD)

Reference lot size 10
PLAN quota 1,00
Total emission [ka] 2,53 kg
Dimensions [mm] 6222

Dimensions flattened [mm]
~ Raw material emission [

Material group Raw material

Steel (@loyed) 00001904, Round, RD &5, Steel (alloyed) , 1.4305, 78.31 €/m

Raw part mass [ka]  Chips mass [kg] Mass [ka]
0,682 kg 0,507 kg 0,175 kg

» Setup + machining emission

~ Setup emission [0

Machines max. power [kw] Power setup[kiw]
Saw 10,00 0,50
Interim deburring 5,00 0,25
Mill-turning machine 43,00 2,15
Cylindrical grinding machine 3,00 0,40
Deburring (manual) 3,00 0,15

~ Machining emission [
Machines Power level

Saw Standard processing

Interim deburring

Mill-turning machine

Standard processing

Standard processing

Power [kW]

Rd EN 10278-EM 10088-3-X10CrMiS18-3 (1.4305)+C700

Material

XBCrhi5 18
Emission reduction from chips [ka]
0,39 kg

Electricity consumption [kWh] Setup emission [q]

0,04 20,21
0,00 0,00
1,58 766,07
0,20 97,00
0,00 1,21

Electricity consumption [kwh]
0,129
0,008

0,033

0,91 kg

Emission from raw material/material [ka]

1,30 kg

Emission reduction from recyding [kg]

0,00 kg

Setup emission per unit [gfunit]
2,02

0,00

76,61

9,70

0,12

Emission per unit [g]
62,62
3,64

16,23

1,37 ka

0,09 ka

1,28 ka
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Step 9: Result of a BOM Calculation

&
& @ N
9 Y S
S Qg Fe & &
v Jox S & 3 >
Q ” G 9 N;
AN $ O IS
S 9 S
ST < O 9 Y o)) o)) &
Q& O NI S QO o &>
NI &$ $ O g N N L o
RS () @ SIS > Q Q S S
& & g & O > $ $ Q@ > &
T @ Q Q Q¢ KL <) S S < o ¢
Preview Article ID Price [EJR] ERP price  CLM price {p... ©CLM calc. batch sz.  Unit Price Used [EUR] Unit price used*number Info _
1x 5 _Z506 SEASCOOTER FINAL 6465.02 10 16.5 16.5 Sum, Price incomplete 6465.02
1x C UPPER COME MESH 655.14 655.14 10 655.14 655, 14 Price from CLM, Quota: 0.99, Calculati...
1x 5 Z506 BATTERY & GEARBOX FIMAL 1470.59 10 10.74 10.74 Sum, Price incomplete
1x 5 BATTERY COVEFR._FIMAL 114253 10 1.35 1.35Sum
x C BATTERY COVER._FINAL@PART_O 4.15 4.15 10 4.15 4,15 Price from CLM, Quota: 1.0, Calculatio. ..
k x C BATTERY COVER._FINAL@PART_1 1137.03 1137.03 10 1137.03 1137.03 Price from CLM, Quota: 1.0, Calculatio. .. /
4 N [ )
Calculation on the basis of single parts Calculation lot size configurable
Standard / Purchased parts: Mounting lump sums can be considered
Pricing from ERP system as standard
Modifications of an assembly as for example
Drawing parts: subsequently added bore holes can be considered
Post calculation value from ERP if available, otherwise:
reliminary costing result from simus classmate
P y g PAN y,
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Currently Supported Processing Methods (1/3)

Milling operations

* Roughing, finishing, fine finishing, hard
machining

» Face milling, peripheral milling

* Form milling, deburr milling, circular
milling, disk milling

» Taking the clamping situation into account

* Planning levels, slopes, chamfers,
radiuses

» Circumferential groove, T-Slots

* Outer and inner contours

* Pockets, grooves

» Bore holes, threads

* Milling engravings

Turning operations

* Roughing, finishing, fine finishing,
burnishing, hard machining

* Internal and external straight turning, face
turning, eccentric turning

» Turned recesses, grooves, plane grooves

» Cutting-off

» Screw threads

 Driven tools

» Bar loaders S

» Double spindle machining

Vs

Internal broaching
+ Hexagon socket
+ Square socket

Gear cutting
» Gear hobbing
» Gear shaping
» Gear broaching

Grooves
* broaching

Drilling

+ Through holes, blind holes

» Countersunk holes,
stepped holes

* Threads

+ Deep hole drilling

Vs

Finishing works

» Consideration of surface finish,
dimensional tolerances / fits, shape and

position tolerances

 Fine finishing on cutting machines

* Reaming

* Roller burnishing

+ Flat grinding

+ Cylindrical grinding
+ Coordinate grinding
+ Flat polishing

+ Cylindrical polishing

S

/Rz &
HT

26

mbA
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Currently Supported Processing Methods (2/3)

e A - N
Sheet metal forming Forming Sawing
» Punching, nibbling, embossing, thread- * Bending / Edge folding (sheet metal, bars, * Panel saw

forming pipes) + Band saw
* Laser cutting « Stamping-bending
* Flame cutting + Straightening
* Plasma cutting » Cylinder production: .
+ Water jet cutting deep-drawing presses Angle grinding,
~ « Cylinder production: cut-off grinding

flanging machines + Cutting

4 h ~ * Chamfers
Welding
* Manual welding e N
* Robot welding Pipe lasering
 Spot welding, + Rectangular pipes, square pipes, Primary shaping processes

stud welding
* Machining / Chipping
in the assembly context

round pipes * Injection moulding
* Friction drilling * 3D print MJF
\- Profile loader * (Sand casting)
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Currently Supported Processing Methods (3/3)

-

Heat treatments
» Hardening
* Annealing
* Tempering

& Quenching and tempering

Surface treatments
« Powder coating

» Varnishing

» Galvanizing

+ Black-oxide

* etc.

Erode
+ Die sinking
* Wire eroding

e N

Assembly calculation

* Lump sum for assembly

» Depending on the amount of parts, the
volume, the weight, the type of the parts

-

* Machining / Chipping \)\ :
in the assembly context ‘ \/

* Pressing
» Staking
.

J

Programming

» Determination of
programming costs

» Optionally as part of
the processing costs

Other operations
» Deburring

» Laser signature

» Checking

» Cleaning

« Transport
\-

= Simus systems



Schematic Approach and Operation Duration

(" )

classmate PLAN rules

Material Routing / Time

/ & information / evaluation \

CAD model ﬁ* Machines and .
Lo : Preliminary Transfer to
machine groups .
— Analysis of &= | framework conditions/ | — calculation depends > ERP
CAD geometry information operation on lot size (by request)

catalogue \

\ Tool Product carbon /

’ information footprint (PCF)

g J

@ Duration approx. 10-30 seconds
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Software Presentation




N-Supported Drawing Recognition
Capture Drawing
Information with Al and
Assign it to the 3D Model




Initial Situation

Output data: Drawing and 3D model

Information from technical drawings
should be used:

« Tolerances / fits @47 n7( 8 025)
 Thread information  M5(3x)
« Surface quality VA

» Shape and position tolerances

 Information from the drawing header
e.g. material

* efc.

m

1S0

128

a=Res

TTTTTTTTTT

Geor.

Flansch
Blatt

(256312-Hi61

~C109-x-6 "
\ :
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Annotations Found
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Examples of Highlighted Annotations

Dimension line data is found and
processed

—> Area allocation possible

BLT N7( 8 075)

¢

©Jo.05[a

CONCENTRIC[0.05]A

RZ 6

Rz 6
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Drawing Head — Analysis

Data can be read out
LxBxH: D62x22 mm
n LXBXH: 362X22 mm

Goal:

» Checks with dictionary to detect spelling
mistakes or unknown materials

Werkstoff: Rd EN 10278-EN 10088-3-X10CrNiS18-9 (1.4305)+C700

Oberfl

WerkStofi. Rd EN 10278-EN 10088-3-X10CrMi518-9 (1.4305)+C700
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Calculation of Manufacturing Costs after Drawing Recognition

ident: TURN2-2
Type % : TURN2-2
Latest geometric classification on: 06.05.2025 15:17:04
Reference lot size: 1

ident: TURN2-2
Type 4 : TURN2-2
Latest geometric classification on: gg.05.2025 15:21:56

Reference lot size: 4

PLAN quota:
Manufacturing cost [EUR]: 131,24
‘ Purchase price [EUR]: 182,60
Purchase price ind. progr. [EUR]: 362,63

Dimensions [mm]: 62x22

PLAN quota: 1. 00

Manufacturing cost [EUR]: 95,28
Purchase price [EUR]: 132,57
Purchase price ind. progr. [EUR]: 204 60

Dimensions [mm]: 62x22

More precise cost calculation due to automatic extraction of shape / position tolerances and other PMIs
from the drawing

In this example: Increase in costs by 37% (taking into account the annotations and the resulting
change in production processes)
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== simus systems

Merchandise Category Assignment / Supplier Screening
Suppart for Technical
Purchasing




Benefits for the Entire Conpany

» Texts, tariff classification
» Fast quotation preparation

» Supplier selection, texts
» Transparent costs / Prices

Purchasing

S

* Production costs / Emissions
* Workflows )
* Project cost controlling

[T & Organization

Product Planning
& Manufacturing

* Master data optimization
* Process automation

Search & find
Reuse of parts
Costs / Emissions

* Routings
» Costs / Emissions



== Simus systems

Thank you for your attention

| look forward to your questions

simus systems GmbH
Siemensallee 84 et Y
D - 76187 Karlsruhe = simus systen |
Germany

ﬁﬂs
WWW.Simus-systems.com Hjhﬁ'ﬂﬂ
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