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SCHERDEL



THE SCHERDEL GROUP 'HAMUEL

PROGRESS BASED ON TRADITION Members of the SCHERDELGroup

SCHERDEL is a fast-growing independent family business with more than 125 years of tradition (1890 — 2015) in the
production of technical springs.

SCHERDEL  stands for innovative solutions based on wire, tube and strip forming.

SCHERDEL  offers early and extensive research and development services and is a supplier for OEMs und system
manufacturers.

SCHERDEL  offers a comprehensive portfolio of forming techniques, joining and assembly technology, via mechanical
engineering and tool making, up to surface technology.

SCHERDEL is represented internationally with production sites in eleven countries on three continents.

SCHERDEL  has about 6,000 employees in 42 producer plants.

© Group of companies Reichenbacher-Hamuel 26.09.2023 4



SCHERDEL HAMUEL

REICHENBACHER
AT A G LA N C E Members of the SCHERDELGroup

GERMANY: (1)
Berlin, — 800/0 L= . : e, @prox.g,s /0 of sales

Chemniz, s
Coburg, passenger cars and utility | aines ‘ =

vehicles worldwide e TR S
hEAg?iré%%ré,rg L ._-‘@fo more than 1 25 years
L 9T SCHERDEL history
@, PR,

Marktredwitz, Q .......................
Plauen, g B
Rdslau,

Seifhennersdorf,

ﬂt o
Treuen, ® .

SN Yo g approx85.000 5

tonnes of steel processed
per-year

Europe:

France: I‘Arbresie, Beauvais
Portugal: S.J. da Madeira
Russia: Kaluga

Slovakia: Myjava

Czech Republik: Bor

approx.

5.5 billion

springs and stampings per year

672 Mio. €

America: 2
(consolidated | +10.4 %)

Brasil: Sorocaba
Mexico: Silao
USA: Muskegon approx.

128 ) 32°)42 & 16,000 *

|Jr? dﬁ:%gggfye‘ countries locations production plants employees worldwide
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SCHERDEL HAMUEL

G LO BAL P R ES E N C E Members of the SCHERDELGroup

M HAMUEL Maschinenbau GmbH & Co. KG, Meeder
M Reichenbacher Hamuel GmbH, Dorfles-Esbach
M HAMUFL Maschinenbau GmbH & Co. KG, Plauen

@ Production site
@ Sales/ Service center
© Both

© Group of companies Reichenbacher-Hamuel 26.09.2023 6



SCHERDEL

MARKETS / INDUSTRIES

HAMUEL

Members of the SCHERDELGroup

Automotive
industry

Competence
Drive motor

Competence
Body, brakes, chassis

Competence
Car interior E-mobility

Electronic
industry

© Group of companies Reichenbacher-Hamuel

Leisure
industry
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Medical
engineering

Mechanical
engineering
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THE GROUP OF COMPANIES

REICHENBACHER-HAMUEL



THE GROUP OF COMPANIES HAMUEL

R E I C H E N BAC H E R = HAM U E L Members of the SCHERDELGroup
1 2 3

HAMUEL Maschinenbau HAMUEL Maschinenbau Reichenbacher Hamuel
GmbH & Co. KG Plauen GmbH & Co. KG GmbH

Industriestral3e 6 Hans-Sachs-Stral3e 28 Rosenauer Stral3e 32
D-96484 Meeder D-08525 Plauen D-96487 Dorfles-Esbach

© Group of companies Reichenbacher-Hamuel 26.09.2023 10
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HAMUEL MASCHINENBAU
MEEDER



HAMUEL

Members of the SCHERDELGroup

MILLING MACHINES



HAMUEL MASCHINENBAU MEEDER HAMUEL

THE APPROPRIATE MACHINE FOR EACH APPLICATION Members of the SCHERDEL Group

HSTM 150 S2 HSTM 150 HD HSTM Serie XL, HD

HSTM 1000 HD Hybrid HSTM 150 HD Hybrid HSTM 1500 XL Blisk

© Group of companies Reichenbacher-Hamuel 26.09.2023 14



HAMUEL

HAMUEL MASCHINENBAU MEEDER N ENBACTHER
[REICHENBACHER|
5-AXES HSC-TURN-MILLING MACHINES — BLADE MACHINING Members of the SCHERDELGroup

At present, HSTM-machines are
in use in:
« China

« Germany

 India

 Croatia
«  Mexico
* Austria
« Poland
* Russia

. Switzerland
. UK
. the U.S.A.

© Group of companies Reichenbacher-Hamuel 26.09.2023 15




HAMUEL

HAMUEL MASCHINENBAU MEEDER
5-AXES HSC-TURN-MILLING MACHINES — BLISK-MACHINING Members of the SCHERDELGroup

Advantages in machining with a

HAMUEL machine;

v -

*  Flexibility

* High accuracies

 Cost savings

« Blisk and blade in a single machine

* Blisk-blades accessible for the tool

from both sides
* Innovative chip concept

« Space-saving by smaller footprint

© Group of companies Reichenbacher-Hamuel 26.09.2023 16



MILLING APPLICATION EXAMPLES 'HAMUEL

HAMUEL MASCHINENBAU GMBH & CO. KG — ADVANCE BY EXPERIENCE Unternehmen der SCHERDELGruppe

Airfoil length : 780 mm
Airfoil with : 375 mm

Material : Aluminium
Workpiece : Fan Blade for A320 Aero Engine
Machine : HSTM1500

Airfoil length : 450 mm
Airfoil with : 340 mm

Material : Titanium
Workpiece : Turbine Blade Aero Engine
Machine : HSTM 700HD

© HAMUEL Maschinenbau GmbH & Co. KG 26.09.2023 17



MILLING APPLICATION EXAMPLES 'HAMUEL

HAMUEL MASCHINENBAU GMBH & CO. KG — ADVANCE BY EXPERIENCE Unternehmen der SCHERDELGruppe

Airfoil length : 200 mm
Airfoil with : 60 mm
Material : Titanium

Workpiece : Turbine Blade Aero Engine
Machine : HSTM150HD

Airfoil length : 80 mm
Airfoil with : 25 mm

Material : Titanium / Inconel
Workpiece : Turbine Blade Aero Engine
Machine : HSTM 150HD with Turning Option

© HAMUEL Maschinenbau GmbH & Co. KG 26.09.2023 18




MILLING APPLICATION EXAMPLES 'HAMUEL

HAMUEL MASCHINENBAU GMBH & CO. KG — ADVANCE BY EXPERIENCE Unternehmen der SCHERDELGruppe

Airfoil length : 200 mm
Airfoil with : 30 mm

Material : Gamma Titanium Aluminide
Ti-48Al-2Nb-2C

Workpiece : Turbine Blade Gas Turbine
Machine : HSTM150S2

Airfoil length : 150 mm
Airfoil with : 45 mm
Material : Titanium

Workpiece : Turbine Blade Aero Engine

Aplication: Adaptive Milling Snubber Transition
Machine : HSTM150S2

© HAMUEL Maschinenbau GmbH & Co. KG 26.09.2023 19



MILLING APPLICATION EXAMPLES 'HAMUEL
HAMUEL MASCHINENBAU GMBH & CO. KG — ADVANCE BY EXPERIENCE Unternehmen der SCHERDELGruppe

Airfoil length : 930 mm
Airfoil with : 320 mm

Workpiece : Turbine Blade for
Steam Turbine

Machine : HSTM1000

© HAMUEL Maschinenbau GmbH & Co. KG 26.09.2023 20



MILLING APPLICATION EXAMPLES 'HAMUEL
HAMUEL MASCHINENBAU GMBH & CO. KG — ADVANCE BY EXPERIENCE Unternehmen der SCHERDELGruppe
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FURTHER PARTS 'HAMUEL

HAMUEL MASCHINENBAU GMBH & CO. KG — ADVANCE BY EXPERIENCE Unternehmen der SCHERDELGruppe

-y -,

© HAMUEL Maschinenbau GmbH & Co. KG 26.09.2023 22



HAMUEL

Members of the SCHERDELGroup

AUTOMATION



HAMUEL MASCHINENBAU MEEDER
MACHINE AUTOMATION HSTM 150HD

HAMUEL

Members of the SCHERDELGroup

Constant availability of tools and work-pieces

g‘-i—

"
.

© Group of companies Reichenbacher-Hamuel
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Utmost process reliability

Tool / work-plece magazine

The magazine & a dac with 8 standard Gapacity of 20 tools and 20 work-pleces. The
CpeeRior can load and vricad them while machining & in progress. Harg, the salety-
intericck of the access openng wil be released upon a demand from the operator
while 8t ths same time the accass from the mackine side ta the magazine will be
BOCkad — and vice WS

Tool changer with double gripper

Tre pateniod changar & oguipped with a spong-Joaded doudie orpper with tha pur
pose of 15king the tocls and the work-peces from the magazine to the milng spindle
and Dack agan during primary peocessing time

A-axis (Rotary axis for work-piece)

Dimact drive Borgus motor) fnse Irom Backiash equpped with Cirect messunng system
Standard H5K 63 intertace for camping devices and the sorea-in 4ing with indexing
bat for the correct pestioning of the devices

B-axis (Pivot axis for tool)

The 100! axis 8 5 squinped with a direct deive [lorgue motor froe 4om backiash and
with & direct measuring syslem

CNC-control system Siemens 840 D solution line

CNC-pystem wih PLC integrated 10 control all susomalic sequences,

Design for tha simultanecus multi-axes control of the aws X, Y, Z A, B and of the
courter-sprdie (C-axs|

HSTM 150HD

24



HAMUEL MASCHINENBAU MEEDER
MACHINE AUTOMATION HSTM 300-1500

HAMUEL

Members of the SCHERDELGroup

Customized Workpiece Loading System with Chain Magazine

© Group of companies Reichenbacher-Hamuel 26.09.2023
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HAMUEL MASCHINENBAU MEEDER 'HAMUEL

MACHINE AUTOMATION HSTM 150 S2 Members of the SCHERDELGroup

Front Workpiece Loading System with Magazine Disk

© Group of companies Reichenbacher-Hamuel 26.09.2023 26



HAMUEL MASCHINENBAU MEEDER
MACHINE AUTOMATION VIA 6-AXIS ROBOT

'HAMUEL

Members of the SCHERDELGroup

Customized Workpiece Loading System by a 6 Axis Robot

© Group of companies Reichenbacher-Hamuel 26.09.2023
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HAMUEL MASCHINENBAU MEEDER 'HAMUEL

FLEXIBLE MACHINE SYSTEM (FMS) Members of the SCHERDELGroup

Fully Automated - FMS

© Group of companies Reichenbacher-Hamuel 26.09.2023 28



'HA MUEL
REICHENBACHER
Members of the SCHERDELGroup

ADDITIVE MANUFACTURING



HAMUEL MASCHINENBAU MEEDER HAMUEL

ADDITIVE MANUFACTURING Members of the SCHERDEL Group

Additiv Manufacturing
Industrial 3D printers

Hybrid Manufacturing

Metalls Metall, Plastics and Ceramics
Plastics Metalls
Hybrid machine in collaboration Hybrid machine L-PBF machine L-PBF machine
with the company CNC + Laser Metal Deposition Customer specific projects JAll-in-One-Solution®
Weber Additive (LMD)

CNC + Additive Direct Extrusion

ok

¥

*coming soon

200x200x500 mm
300x300x500 mm

© Group of companies Reichenbacher-Hamuel 26.09.2023 400x400x500 mm 5,

800x800x500 mm



HAMUEL MASCHINENBAU MEEDER 'HAMUEL

HYBRID MACHINES — LASER CLADDING Members of the SCHERDELGroup

A new access to efficient manufacturing

HAMUEL has combined his high precise machine tools HSTM with:
« adaptive machining: the additive manufacturing technology
Laser Powder Cladding (LMD)

for deposition of new material at the damaged area

« 3D measuring and scanning in addition with a software for automated
adaptive machining ensures to achieve even the highest requirements

for repaired turbine components

HSTM 1000 HD Hybrid

© Group of companies Reichenbacher-Hamuel 26.09.2023 31



HAMUEL MASCHINENBAU MEEDER
HYBRID MACHINES — LASER CLADDING

'HAMUEL

Members of the SCHERDELGroup

The combination of various
manufacturing processes in
a single machine:

* 5-axes HSC-turn-milling

3D laser cladding

« 3D scanning

* Deburring and polishing

* Laser marking

 Complete machining in a single

clamping operation

© Group of companies Reichenbacher-Hamuel
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Sustainability

through additional ,
life cycles '-
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HAMUEL MASCHINENBAU MEEDER
HYBRID MACHINES — LASER CLADDING

HAMUEL

Members of the SCHERDELGroup

Cladding Heads:

Different deposition rates

Different nozzle configuration

Multiple heads usable

Customized Cladding Heads

© Group of companies Reichenbacher-Hamuel

26.09.2023
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HAMUEL MASCHINENBAU MEEDER 'HAMUEL

[REICHENBACHER]
HYBRID MACHINES — LASER CLADDING ety

Melt Pool Measuring

This feature is divided into
* Melt pool Size (MPS)
« Heat map

MPS can be in the following states
« OFF

« Monitoring

* Adjustment

Realtime display to melt pool measurement

Heat Map can be in the following states
« OFF

» Monitoring

* Adjustment

© Group of companies Reichenbacher-Hamuel 26.09.2023 34



HAMUEL MASCHINENBAU MEEDER 'HAMUEL

[REICHENBACHER|
HYBRID MACHINES — LASER CLADDING ety

Examples:

© Group of companies Reichenbacher-Hamuel 26.09.2023 35



HAMUEL MASCHINENBAU MEEDER HAMUEL

HYBRID MACHINES — PLASTICS Members of the SCHERDELGroup

mm lII Printing mm
X 735 1635
y 708 1008

650 650

700 1600
Y 750 1050
z 650 650

B rointing « milin

X 435 1335
y 458 758
z 400* 400*

19.10.2021

© Group of companies Reichenbacher-Hamuel 26.09.2023 36



HAMUEL MASCHINENBAU MEEDER
HYBRID MACHINES — AMS SERIES

HAMUEL

REICHENBACHER

Members of the SCHERDELGroup

Specifications

Build volume (XYZ)
Laser power type

Laser wavelength

Layer thickness
Scanning speed

Focus diameter

Space requirements
Dimensions (W x D x H)
Accessories/peripheries
Material

Material loading
Handling

Inert gas supply
Powder supply
Filtering system

E-Connection/power input

© Group of companies Reichenbacher-Hamuel 26.09.2023

800x800x500 mm

4 x 1 kW / Fiber laser
1030-1090 nm

up to 120 pm

up to 30 m/s

70-500 pm variable

2840x6100x3411 mm

Fe-based alloys
semi-automated

automated

N2-generator external
Powder management module

Filter management module

400 Volt 3NPE, 63 A, 50/60 Hz, 7-10 kW

37



HAMUEL

Members of the SCHERDELGroup

BUMVAEFRHBETAVERFAHREN — AMS 800

© Group of companies Reichenbacher-Hamuel 26.09.2023 38



HAMUEL
REICHENBACHER
ers of the SCHERDELGroup

Memb

HAMUEL MASCHINENBAU GMBH & CO. KG

CAD/CAM SOFTWARE



SINGLE BLADE CAM SOFTWARE
HAMUEL MASCHINENBAU GMBH & CO. KG — ADVANCE BY EXPERIENCE

'HAMUEL

Unternehmen der SCHERDELGruppe

Overview CAM functions

4-AXis 4 and 5-Axis
roughing from finishing of
blank to profile the transition
5-AXis 5-Axis flank and
finishing of point milling of
the profile the platform

Profile milling operations for roughing and finishing

© HAMUEL Maschinenbau GmbH & Co. KG 26.09.2023
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SINGLE BLADE CAM SOFTWARE HAMUEL

HAMUEL MASCHINENBAU GMBH & CO. KG — ADVANCE BY EXPERIENCE Unternehmen der SCHERDELGruppe

Overview CAM functions

Roughing from Roughing and
blank to profile finishing of slot
and cut out
geometries
Finishing of Milling of
the rhombic bellmouth
surfaces geometries

Root milling operations for roughing and finishing

© HAMUEL Maschinenbau GmbH & Co. KG 26.09.2023 41



'HA MUEL
REICHENBACHER
Members of the SCHERDELGroup

ASSEMBLY OF BASIC
MACHINE UNITS



HAMUEL MASCHINENBAU MEEDER
ASSEMBLY OF BASIC MACHINE UNITS

HAMUEL

Members of the SCHERDELGroup

Advantages:

«  Cost-cutting in procurement

* Reduction in manufacturing and
assembly depth

«  Optimization of logistics processes

«  Completion by MineralCast frames
from company Sutter

Welded structures, prototypes, cabin
construction, commissioning, etc.

«  Everything from one source!

© Group of companies Reichenbacher-Hamuel

26.09.2023
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HAMUEL

Members of the SCHERDELGroup

OUR CUSTOMERS



HAMUEL

TURBO MACHINERY Members of the SCHERDELGroup

MORE THAN 260 HSTM MACHINES WORLDWIDE

b E—— ©) P E A= YLK B

AERO ENGINE CORPORATION OF CHINA

Elblag / PL
Karlovac / HR

Birr / CH GOINE El;E <> DRT Aerospace, LLC

. A subsidiary of DRT Holdings, Inc.
Bejing / CHN

4L ER HR
FREPED ;

X=X TURBOCAM

"" INTERNATIONAL

O EthosEnergy

(KO P
C'@I:nlpnnm WIR{IMET Y ] N T @ oK

AVIC Shenyang Liming Aero-Engine

=
EORIAREINAT A om
' PIETRO TBM AVIC Xian Aero.Engine, Xian,
ROSA

HPE I Hell?:ﬂ:iggcgf)ﬂ?eng AVIC Chengdu Aircraft Industry Group

© Group of companies Reichenbacher-Hamuel 26.09.2023 45



OUR CUSTOMERS 'HAMUEL

AUTOMOTIVE AND AIRCRAFT CONSTRUCTION Members of the SCHERDELGroup
ANGELL-DEMMEL @ % Constellium Avem 5A|Nr«-Fgcr;rB1A|N

.
DAIMLER EADS  (PAIFINGER) SCHUTZ

DASELL T, P\NG Sortimo

JAGUAR e MEUMAN
||.“ | ROLLS
BOM;AT!DIEII DEthIeffs mAYBACH ' STDH|4‘
N Ein Freund der Familie ‘> 1
W (MDD ot

S'BRTEC "  mi-propeller SAG

Motion Group

© Group of companies Reichenbacher-Hamuel 26.09.2023 46



OUR CUSTOMERS
MACHINING OF PLASTICS AND COMPOSITES

HAMUEL
REICHENBACHER
Members of the SCHERDELGroup

GAUGLER & LUTZ OHG 1Y Carl Ludorf

DIE KERNKOMPETENZ

-
Aaxis

A AIREX

o
VK Filtration Systems @
: meta-technik

~.
I
{ ”

C

HOCHSCHULE COBURG

university of dC'D‘ii’fJ stiences

: y 4
Murtfeldt
l Kunststotfe

SANITAREINRICHTUNGEN
FiR HGCHSTE ANSPRICHE

ORBILAN

Kunststoffwerk GmbH

o N I
= Systemldsungen in Metall und Kunststoff

26.09.2023
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PA\yO  VAUEN.
kJ Pfeifen +Filter

voestalpine

EINEN SCHAITT VORAUS.

‘. RIEGER

ELL e L LT LTI E T

ROCHLING mﬂfap.l:ﬁsﬁ

Leripa Papartech
SIEMENS — oa iauen

z UBER
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http://www.bechstein.de/default.aspx

OUR CUSTOMERS
MANUFACTURERS OF WINDOWS, DOORS, STAIRCASES AND FURNITURE

HAMUEL

REICHENBACHER

Members of the SCHERDELGroup

® /I; A/Q\‘ .
ALNO himeli= EWICO

.dieWeltderKiche @ = F o istermonel

B%si"‘“m ‘HUKIA'  REYT7L erioces

HOLZBAU WEISE Ummantelungstechnik

HHHHHHHHHHH

w T TRE"ESC"I midt
die tiir zum raum Treppenbau ‘_ 20y

T a KENNGOTT
| Qunzteler ,;
sontheim TREPPEN

K kO[la m ®HermanMiller schiiller,,

KUCHEN

@auknecht

TREPPEN Fir die EWIGKEIT

[d scnén-FENSTER

FENSTER

© Group of companies Reichenbacher-Hamuel 26.09.2023

SEGMULLER

& swnmoravia

---------------

VIOS'HONDEL ﬁ

TRAPPEN

BUHNENBAU
WERTHEIM
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'HA MUEL
REICHENBACHER
Members of the SCHERDELGroup

THANK YOU VERY MUCH FOR
YOUR ATTENTION!
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