ELECTRO-CHEMICAL MACHINING (ECM)
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ECM -The Process

THE PECM PROCESS

Precision electro-chemical machining
Pulsed direct voltage and an oscillating cathode
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ELECTRO-CHEMICAL
3" MACHINING BASED ON
: o THE PRINCIPLE OF
v | . Ye @ ELECTROLYSIS

The tool is connected as the cathode to a
direct voltage source with the workpiece
acting as the anode. A charge exchange takes
L place between the cathode and anode in an
= _ T - aqueous electrolyte solution which targets
_ = = j specific areas of the workpiece. This can be
il | il - I Py used to create contours, ring ducts, grooves

i ' | or bell hollows tool with no contact, but very

high precision.

! The material removed is then extracted from
e Wi _ T . the electrolyte solution in the form of metal
hydroxide. With this process, machining can
be performed regardless of the structural
condition of the metal — both soft and hard
material can be machined.

The components are not subjected to
either thermal or mechanical stresses.
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PECM Machine - PTS

PECM TECHNOLOGY FOR MACHINING
COMPLEX 2D AND 3D GEOMETRIES

The EMAG PTS has a machine base made of MINERALIT®, a polymer
concrete that is eight times more vibration resistant than gray cast iron.
By minimizing vibration, the machines tool life is significantly improved.

PECM technology is ideal for the precision machining of difficult to cut
materials — jobs that require high accuracy and surface finishes are perfect
for this completely new method for machining.
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Subject to change. The layout may change based on technical requirements.

All systems are built to current CE standards.

EMAG ECM - PTS:

+ Flexible generator technology

»

»

»

»

»

»

»

DC / Pulse / PECM technology

Pulse options suitable for flexible use

Single cathode control

Single cathode monitoring

Automatic cathode cleaning during the process
Fast short circuit shutdown to minimize tool costs
Top-quality surface finish

Process control using LDT monitoring
MINERALIT® polymer machine base

Clamping surface: 31 x 22 x 20 in (W x D x H)
Machining area size 42 x 28 in (W x D)

Space requirement 42 x 28 in (W x D x H)
Oscillator with play-free precision drive

Z-axis with max. 25 kN axial load

Hydraulic zero point clamping system

SIEMENS SINUMERIK 840D sl machine control unit

Electrolyte management system tailored to the
machining task

Optional: XY working table

Optional: C-axis as a rotary table

TECHNICAL DATA

Machining area iy 1,070121%%
Clamping surface mm 800 %92)(2?(12?
Generator capacity A(DC) 2,500 — 5,000
Generator capacity A (pulse) 6,000— 12,000

Enclosed machining area with lifting door



ECM Machine - Cl

Cl - COMFORT INTEGRATED

The Comfort Integrated (Cl) model is the perfect entry level system into the
ECM process.

» Manual or semi-automatic version available as starter system
» Fast upgrade to fully automatic
» Smart software and hardware interfaces

The ECM machining area, control cabinet with control system and
electrolyte management system are all mounted on one machine frame
(single frame). This means that the Cl has a small footprint, is compact
and can be transported with a forklift.

The Cl is ideal for the following:

» ECM machining

» ECM drilling

» ECM broaching

» ECM deburring
on a wide range of components.
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Subject to change. The layout may change based on technical requirements.
All systems are built to current CE standards.

EMAG ECM - Cl:

+

»

»

»

»

»

Flexible generator technology

DC / Pulse / ECM technology

Pulse options provide flexibility

Single cathode control
Single cathode monitoring

Automatic cathode cleaning during the
process

Fast short-circuit shutdown to minimize

tool costs
Top-quality surface finishes '

SIEMENS touchscreen control panel
Conductivity monitoring

Temperature control

pH value control with acid metering system
Machining area 45 x 37 in (W x D)

Quill stroke with safety interlock

Compact design with integrated electrolyte
filtration system ‘

SIEMENS S7-300 machine control unit -

All parameters are monitored by a control
unit

Manual or semi-automatic versions
available

Fast upgrade to full automation

Add technology for process and
productivity improvement

DUQO option available with two machining
EICER

TECHNICAL DATA

Machining area mm 1,15[]1{(2?(%%
Clamping surface MM 1,300X§992X25)3(02(1]
Generator capacity A (DC) 400—2,500
Generator capacity A (pulse) 400 - 1,600




ECM Machine - MPM

MPM - MULTI-PROCESS MODULE

The EMAG Multi-Process Modular (MPM) is a single machine that can
perform a variety of tasks simultaneously.

The ECM stations, cleaning system and two portals are all mounted on one
single machine frame — giving the MPM a small, compact footprint that
makes it easy to move with only a forklift.

Fully automatic, integrated process:

1. Supply

Preliminary cleaning (optional)

2.

3. ECM machining
/. Final cleaning
5

Removal

Designed for large-scale production, the MPM is ideal for the following:

» ECM machining
» ECM drilling
» ECM broaching

» ECM deburring
on a wide range of components.
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EMAG ECM - MPM

Test station optional

Cycle times optimized for large-scale
production

SIEMENS SINUMERIK 840 D sl machine
control unit

ECM, automation and cleaning included

Complete process and system components
provided by a single source

Retooling and maintenance of individual
ECM stations possible while the system is
operating

Fast recommissioning without dismantling
due to the compact system layout

Hardware interfaces (power, water, waste
water) are minimized during installation

Electrolyte management system
customized to fit the machining task

TECHNICAL DATA
96 in Yo
S S . _ achining area per  mm 800 x 600
- ‘ Ojee] ] [] ] station inch 3224
- G S I & r
11 ) N | T ' | Number of ECM 4—6
: g . » stations B
L Generator capacity A (DC) 400-2,500
CEHEE |
. © @‘ = ] Generator capacity A (pulse) 400 - 6,000
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Subject to change. The layout may change based on technical requirements.
All systems are built to current CE standards.



PECM Machine - PO 100 SF

PO 100 SF - SINGLE FOIL

The PO 100 SF is perfect for the efficient and precise production of turbine
blades.

The machine’s base is made out of MINERALIT®, a polymer concrete that
is eight times more vibration resistant than gray cast iron. By minimizing
vibration, the machines tool life is significantly improved.

Using two opposite axes, individual turbine blades can be machined with
high accuracy, meeting necessary surface requirements
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EMAG ECM - PO 100 SF

+ Flexible generator technology

» DC / Pulse / PECM technology

» Pulse options provide flexibility

» Automatic cathode cleaning during the process

» Fast short-circuit shutdown to minimize tool costs

» Process control using LDT monitoring
Top-quality surface finish
MINERALIT® polymer concrete machine base
Clamping surface: 15 x 18 x 14 in (W x D x H)
Machining area size: 30 x 24 in (W x D)

Space requirement: 110 x 91 x 102 in (W x D x H)

Two oscillators with play-free precision drive

X1- and X2-axes, each with max. 25 kN axial force
Y-axis available

Hydraulic zero point clamping system

SIEMENS SINUMERIK 840D sl machine control unit

Customized electrolyte management system

I TECHNICAL DATA
S Machining area A Pl
s o JF g Clamping surface [N 370)(?'?91"8339
17 ’ Generator capacity A (DC) 2x2,500-5,000
| i [ P
Generator capacity A (pulse) 2 x6,000- 12,000

Subject to change. The layout may change based on technical requirements.
All systems are built to current CE standards.



PECM Machine - PO 900 BF

PO 900 BF - BLISK

The PO 900 BF is the perfect solution for the complete manufacturing of blisks
for airplane engine and turbine production.

The base of the machine is made out of MINERALIT®, a polymer concrete that
is eight times more vibration resistant than grey cast iron. By minimizing the
vibration the machine experiences, the tool life on the machine is dramatically
improved.

Multiple axes are used during production, which means that blisks with 3D
shapes that have high accuracy and surface requirements can be produced
using this completely new approach.
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EMAG ECM - PO 900 BF
Flexible generator technology
DC / Pulse / PECM technology
Pulse options provide flexibility
Automatic cathode cleaning during the process
Fast short-circuit shutdown to minimize tool costs

Process control using LDT monitoring

Top-quality surface finish

MINERALIT® polymer concrete machine base
Clamping surface: 15 x 18 x 14 in (W x D x H)
Machining area size: 30 x 24 in (W x D)

Space requirement: 110 x 91 x 102 in (W x D x H)
Two oscillators with play-free precision drive

X1- and X2-axes, each with max. 25 kN axial force
Y-axis available

Hydraulic zero point clamping system

SIEMENS SINUMERIK 840D sl machine control unit

Customized electrolyte management system

TECHNICAL DATA

Component diameter up to m 903%
Workpiece weight up to }<b% 36%(13
Generator capacity A (DC) 2x ZEO[?OB
Generator capacity A(pulse) 2 6120806

Subject to change. The layout may change based on technical requirements.
All systems are built to current CE standards.



EMS

EMS - ELECTROLYTE MANAGEMENT SYSTEM

This allows the filtrate quality and volume to be customized specifically to your requirements.
Systems with a filtration capacity of between 40 and 600 I/min (10-158 gal) are available, standard.
Monitoring conductivity, temperature, pressure, flow rate and pH value allow for high reproducibility
of machining results.

Depending on the discharge volume, sludge can either be removed manually or automatically and will
be designed to fit your production process perfectly. With the modular concept of the EMAG ECM
machines, you are able to supply multiple ECM machines with electrolyte using a single EMS.
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EMAG ECM - EMS:

Electrolyte NaNO, or NaCl

Flow rates of up to 158 gpm

Electrolyte pressure of up to 20 bar
Temperature control

Flow rate or pressure control

pH value control using acid/alkaline addition
Conductivity monitoring

Particle size: < 0.5 pm

Display and setting of all electrolyte
parameters on a SIEMENS touchscreen
panel
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Subject to change. The layout may change based on technical requirements.
All systems are built to current CE standards.



ECM Machine - CS

CS - COMFORT STANDARD

The Comfort Standard (CS) machine is the perfect system to start automating
the ECM process.

Modular machine concept
Manual or semi-automatic version available
Quick and easy upgrade to full automation

Smart software and hardware interfaces

The single CS machine provides all the necessary components to incorporate
a modular automation concept. The system is designed so that as production
increases, additional processes can be added one at a time (for example
pre-washing, ECM station 1, ECM station 2, final treatment and automation),
reducing initial investment costs.

The CS is ideal for the following:
ECM machining
ECM drilling
ECM broaching

ECM deburring
on a wide range of components.
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Subject to change. The layout may change based on technical requirements.

All systems are built to current CE standards.

EMAG ECM - CS

Modular machine concept

Smart software and hardware interfaces
Manual or semi-automatic version available
Quick, easy upgrade to full automation
The latest filtration technology

SIEMENS S7-300 machine control unit

All parameters are monitored by a control unit

Quill stroke with safety interlock

Options available for improving processes and
productivity

Customized electrolyte management system
CS-DUQ version with two machining areas available

CL or CL-DUO, large versions are also available

TECHNICAL DATA
Machining area m 11 5055%2%
Clamping surface mm 1,300 x 85(1]%2%03%
Generator capacity A (DC) 400 — 2,500
Generator capacity A (pulse) 400 — 6,000
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(P)ECM Machine - PI

Pl - PREMIUM INTEGRATED

The Premium Integrated (Pl) model is the perfect entry system for automating
the (P)ECM process.

Manual or semi-automatic version as starter system

Fast upgrade to fully automatic

Smart software and hardware interfaces

The (P)ECM machining area, control cabinet with control system and electrolyte
management system are all mounted on one machine frame (single frame).
This means that the Pl has a small footprint, is compact and can be

transported with a forklift truck!

The Pl is ideal for the following:
(P)ECM machining
(P)ECM countersinking

(P)ECM broaching &.
on a wide range of components.
The Pl modules have a base made of MINERALIT®, a polymer concrete which

is eight times more resistant to vibration than gray cast iron. The machine and
the tools suffer from less vibration as a result of this outstanding feature.

y Oscillation module



ECM - PI
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Subject to change. The layout may change based on technical requirements. [ o .
All systems are built to current CE standards. I %




(P)ECM Machine - PS

PS - PREMIUM STANDARD

The Premium Standard (PS) model is the perfect entry system for automating
the (P)ECM process.

Modular machine concept

Manual or semi-automatic version as starter system

Fast upgrade to full automation

Smart software and hardware interfaces

The PS single machine provides the basis for a modular automation concept.
This reduces investment costs because customers only have to invest in linking
several processes (for example, pre-washing, (P)ECM station 1, (P)ECM station
2, final treatment, and automation) once production increases.

The PS is ideal for the following:
(P)ECM machining
(P)ECM countersinking ¢.
(P)ECM broaching

on a wide range of components.

The PS modules have a base made of MINERALIT®, a polymer concrete which
is eight times more resistant to vibration than gray cast iron. The machine and
the tools suffer from less vibration as a result of this outstanding feature.

Oscillation module
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IEMENS S7-1500 machine control unit
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Subject to change. The layout may change based on technical requirements.
All systems are built to current CE standards.



Turning

Milling

Grinding

Gear Hobbing

AT HOME, AROUND THE WORLD!

EMAG Salach GmbH

Salach

Austrasse 24

73084 Salach

Germany

Phone: +49 7162 17-0

Fax: +49 7162 17-4027
E-mail: info@salach.emag.com

Frankfurt
Martin-Behaim-Strasse 12
63263 Neu-Isenburg

Germany

Phone: +49 6102 88245-0

Fax: +49 6102 88245-412
E-mail: info@frankfurt.emag.com

Market Companies

EUROPE

EMAG MILANO S.r.l.

Via dei Mille 31

20098 San Giuliano Milanese (M)
Italy

Phone: +39 02 905942-1

Fax: +39 02 905942-24
E-mail: info.milano@emag.com

EMAG MILANO S.r.l.
Succursale en France

5 Avenue de I'Europe

18150 La Guerche sur IAubois
France

Phone: +33 02 48 7711-00
Fax: +33 02 48 7711-29
E-Mail: info.france@emag.com

EMAG MILANO S.r.l.

Sucursal en Espana

Pasaje Arrahona, n° 18

Poligono Industrial Santiga

08210 Barbera del Valles (Barcelona)
Spain

Phone: +34 93 7195080

Fax: +34 93 7297107

E-mail: info.spain@emag.com

Leipzig

Pittlerstrasse 26

04159 Leipzig

Germany

Phone: +49 341 4666-0

Fax: +49 341 4666-2114
E-mail: info@leipzig.emag.com

Munich

Zamdorferstrasse 100

81677 Minchen

Germany

Phone: +49 89 99886-250

Fax: +49 89 99886-160

E-mail: info@muenchen.emag.com

EMAG UK Ltd.

Chestnut House
Kingswood Business Park
Holyhead Road

Albrighton

Wolverhampton WV7 3AU
Great Britain

Phone: +44 1902 37609-0
Fax: +44 1902 37609-1
E-mail: info@uk.emag.com

EMAG 000

ul. Akademika Chelomeya 3/2
117630 Moscow

Russia

Phone: +7 495 287 0960
Fax: +7 495 287 0962
E-mail: info@russia.emag.com

Austria

Glaneckerweg 1

5400 Hallein

Austria

Phone: +43 6245 76023-0
Fax: +43 6245 76023-20
E-mail: info@austria.emag.com

Denmark

Horsvangen 31

7120 Vejle @

Denmark

Phone: +45 75 854854

Fax: +45 75 816276

E-mail: info@daenemark.emag.com

AMERICA

EMAG L.L.C. USA

38800 Grand River Avenue
Farmington Hills, MI 48335
USA

Phone: +1 248 477-7440
Fax: +1248 477-7784
E-mail: info@usa.emag.com

EMAG MEXICO

Maguinaria EMAG Mexico S de RL de CV
Av. Hercules 301 Nave 1

Poligono Empresarial Santa Rosa

76220 Santa Rosa Jauregui, Querétaro
Mexico

Phone: +52 442 291 1552

E-mail: info@mexico.emag.com

EMAG DO BRASIL

Edificio Neo Corporate Offices, CJ 1503
Rua Enxovia, 472

04711-030 Séo Paulo SP

Brazil

Phone: +55 11 38370145

Fax: +55 11 38370145

E-mail: info@brasil.emag.com

Power Skiving
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Heat Shrink Assembly

Sweden

Glasgatan 19B

73130 Koping

Sweden

Phone: +46 221 40305

E-mail: info@sweden.emag.com

Hungary

Gerenda 10

1163 Budapest

Hungary

Phone: +36 30 9362-416
E-mail: Ibujaki@emag.com

ASIA

EMAG (China) Machinery Co., Ltd.
Sino-German Advanced Manufacturing
Technology International Innovation park
Building 2, No. 101, Chen Men Jing Road
215400 Taicang

Jiangsu, China

Phone: +86 512 5357-4098

Fax: +86 512 5357-5399

E-mail: info@emag-china.com

EMAG (Chongging) Machinery Co., Ltd.

No. 10" Lailong Road
Yongchuan District

402160 Chongging

China

Phone: +86 23 49783399
Fax: +86 23 49783388
E-mail: info@emag-china.com

TAKAMAZ EMAG Ltd.

1-8 Asahigaoka Hakusan-City
Ishikawa Japan, 924-0004
Japan

Phone: +81 76 274-1409

Fax: +81 76 274-8530
E-mail: info@takamaz.emag.com

ECM / PECM

Czech Republic

Lolkova 766

103 00 Praha 10 — Kolovraty
Czech Republic

Phone: +420 731 476070
E-mail: mdelis@emag.com

Poland

ul. Krzycka 71A /6

53-020 Wroctaw

Poland

Phone: +48 728 389 989
E-mail: info@poland.emag.com

EMAG INDIA Pvt. Ltd.
Technology Centre

No. 17/G/46-3, Industrial Suburb,
2" Stage, Yeshwantpur,
Bengaluru — 560 022

India

Phone: +91 80 50050163
E-mail: info@india.emag.com

EMAG KOREA Ltd.

Rm204, Biz center, SKn Technopark,
124 Sagimakgol-ro, Sangdaewon-dong,
Jungwon-gu, Seongnam City,
Gyeonggi-do, 462-721

South Korea

Phone: +82 31 776-4415

Fax: +82 31 776-4419

E-mail: info@korea.emag.com

Laser Welding

Turkey

Sanayi Cad. No.: 44

Nish istanbul Sitesi D Blok
D: 155 Yenibosna — Istanbul
Turkey

Phone: +90 532 694 54 44
E-mail: ckoc@emag.com
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Induction Hardening
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www.emag.com




