
Machining /  Drilling /  Deburring

PECM / ECM technology
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P EC  M  /  EC  M

EMAG ECM GmbH

Complete solutions, development and 
consulting.

One contact for all your questions about 
electro-chemical machining.
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Electro-chemical machining
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The Process
Electro-chemical machining is based on the principle of electrolysis.

The tool, i.e. the cathode, is connected to a direct voltage source with the work-
piece acting as the anode. A charge exchange takes place between the cathode 
and the anode in an aqueous electrolyte solution which targets specific areas of the 
workpiece. This can be used to create contours, ring ducts, grooves or bell hollows 
with no contact but very high precision. The removed material is precipitated from 
the electrolyte solution in the form of metal hydroxide. The machining can be 
carried out regardless of the structural condition of the metal and both soft and 
hard materials, including exotic metals, can be machined.

The components are subjected to neither thermal nor mechanical stresses.

++ Modular machine concept

++ Reliable supplier with high-level 
expertise in the development and 
manufacture of machine tools

++ More than 15 years of experience 
in ECM mechanical engineering

++ Supplier of (P)ECM turnkey solu-
tions

»» BDC: Bottom dead center
»» Z0: Start of the die-sinking process
»» Z1: End of the die-sinking process

The PECM process

»» Precise electro-chemical machining
»» Pulsed direct voltage and an 
oscillating cathode

pEC   M  /  EC  M
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Functional principle

The ECM process

»» Non-pulsed direct voltage

The pulsed ECM process

»» Pulsed direct voltage



6

ve
rs

at
ile Electro-Chemical Machining – Maximum 

Precision and Economy
Electro-chemical Machining (ECM) 
is the generic term used to describe 
various process variants.

The ECM process manufactures 
workpieces through the electrolytic 
dissolution of metal. The process is 
used in the aerospace, automotive, 
medical, micro-system and energy 
industries. Almost all metals, even 
exotic materials such as nickel-based 
and titanium alloys or tempered mate-
rials can be easily machined using this 
process. 
 
  
 
 
 
 

The drawbacks of conventional metal-
working, such as tool wear, mechani-
cal stress, micro-cracking from heat 
input, oxidation coatings or subse-
quent deburring work do not occur 
with this non-contact machining pro-
cess.  ECM features material removal 
without any inherent stresses, soft 
transitions and smooth finishes.

P EC  M  /  EC  M

Gearbox

»» Machining
»» Drilling
»» Deburring

Turbo charger

»» Balancing
»» Machining
»» Deburring

Valve train

»» Drilling
»» Machining
»» Deburring

»» Machining
»» Deburring

Injection system
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The Advantages of Electro-Chemical Machining

Single blade

»» Nickel-based alloys
»» Titanium-based alloys
»» γ-titanium aluminides

Blisk

»» Nickel-based alloys
»» Titanium-based alloys

Diffuser

»» Nickel-based alloys »» Nickel-based alloys

Disk

1 Minimal tool wear (cathode), an ideal precondi-
tion for batch production

2 Peak-to-valley heights of up to Rz 0.2 / Ra 0.05 
(depending on material)

3 Illustration accuracy < 20 µm

4 No thermal and mechanical effects, therefore, no 
changes in the material properties

5 Very high repeat accuracy

6 Highly efficient manufacturing process, no 
secondary operations such as deburring or 
polishing required

7 Rough-machining, finish-machining and 
polishing in a single operation

8 Machining materials which are difficult to cut
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PECM PTS System
The economical solution for machining demanding 2-D and 3-D geometries.

»» Machine base made of MineraliT® polymer concrete
»» Clamping surface: 800 x 550 x 515 mm (W x D x H)
»» Machining area size 1,070 x 700 mm (W x D)
»» Space requirement 2,100 x 3,200 x 2,900 mm (W x D x H)
»» Oscillator with zero backlash
»» Z-axis with max. 25 kN axial load
»» Hydraulic zero point clamping system
»» SIEMENS SINUMERIK 840D sl machine control unit
»» Scalable generator technology with up to 12,000 A 
pulsed power

»» Pulse duration from 50 µs to DC (direct current)
»» Electrolyte management system tailored to the 
machining task

»» Optional: XY table
»» Optional: C-axis in the form of rotary table

P EC  M  /  EC  M
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PECM PT System
In addition to the PTS series, EMAG offers the PT series with the following 
advantages:

»» Machine base made of MineraliT® polymer concrete
»» Clamping surface: 800 x 450 x 660 mm (W x D x H)
»» Machining area size 1,250 x 800 mm (W x D)
»» Space requirement 1,500 x 2,200 x 3,500 mm (W x D x H)
»» Oscillator with zero backlash
»» Z-axis with max. 50 kN axial load
»» Hydraulic zero point clamping system
»» SIEMENS SINUMERIK 840D sl machine control unit
»» Scalable generator technology with up to 20,000 A pulsed power
»» Pulse duration from 50 µs to DC (direct current)
»» Electrolyte management system tailored to the machining task

PT 4000-3
Based on the PT system, the PT 4000-3 is fitted 
with an additional XY table.

»» X-, Y- and Z-axes
»» Clamping surface: 700 x 600 x 800 mm (W x D x H)
»» Machining area size 1,900 x 2,000 mm (W x D)
»» Optional: C-axis in the form of rotary table
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PECM PO 100 SF System
The economical solution for the complex machining of turbine blades.

»» Machine base made of Mineralit® polymer concrete
»» Clamping surface: 370 x 450 x 360 mm (W x D x H)
»» Machining area size 750 x 600 mm (W x D)
»» Space requirement 2,800 x 2,300 x 2,600 mm (W x D x H)
»» Oscillators with zero backlash
»» X1- and X2-axes each with max. 25 kN axial force
»» Y-axis
»» Hydraulic zero point clamping system
»» SIEMENS SINUMERIK 840D sl machine control unit
»» Scalable generator technology with up to 24,000 A pulsed power
»» Pulse duration from 50 µs to DC (direct current)
»» Electrolyte management system tailored to the machining taskdy
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PECM PO 900 BF System
The uncompromising alternative to traditional machining of blade-integrated disks (blisks).

»» Machine base made of Mineralit® polymer concrete
»» Component diameter of up to 900 mm
»» Workpiece weight of up to 300 kg
»» Space requirement 4,400 x 6,600 x 4,500 mm (W x D x H)
»» Oscillators with zero backlash
»» X1- and X2-axes each with max. 50 kN axial force 
»» Compound slide with adapter for blisk with Z-, Y-, B- and C-axes
»» Hydraulic zero point clamping system
»» SIEMENS SINUMERIK 840D sl machine control unit
»» Scalable generator technology with up to 30,000 A pulsed power
»» Pulse duration from 50 µs to DC (direct current)
»» Electrolyte management system tailored to the machining task
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ECM CS / CI System
The Comfort Standard and Comfort Integrated models are the per-
fect entry systems for automating the ECM process.

»» Modular machine concept
»» Intelligent software and hardware interfaces
»» Manual or semi-automatic version starter systems
»» Fast upgrade to full automation

P EC  M  /  EC  M
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CS / CI basic equipment:

1 Siemens touch-screen panel

2 Scalable generator technology

3 Conductance monitor

4 Temperature control

5 pH value control with acid metering 
system

6 Machining area 1,150 x 950 mm

7 Quill stroke with safety interlock

8 Two-handed control button 
operation

9 Fast short-circuit shut-down



P EC  M  /  EC  M

14

++ Electrolyte NaNO3 or NaCl

++ Flow rates of up to 600 l/min

++ Electrolyte pressures of up to 20 bar

++ Temperature control

++ Flow rate and pressure monitor

++ pH value control by means of 
metered acid / alkaline addition

++ Particle size < 0.5 µm

++ Visualization and setting of all 
electrolyte parameters on a 
SIEMENS touchscreen panel

Electrolyte Management 
System (EMS)
For filtration, systems with chamber filter presses or with 
microfiltration are available. The filtrate quality and volume 
can thus be tailored precisely to your requirements. 
Standard systems from 40 to 600 l/min filtration capacity 
are available with a high reproducibility of the machining 
result assured by monitoring conductivity, temperature, 
pressure, flow rate and pH value. The sludge can be 
discharged either manually or automatically, depending on 
cutting volume, and can be designed to operate without 
interrupting production on request.

Microfiltration
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ELECTROLYTE MANAGEMENT

PECM / ECM  
process module

ECM DEVICE ECM DEVICE ECM DEVICE

PECM / ECM  
process module

PECM / ECM  
process module

CHAMBER FILTER PRESS

CHAMBER FILTER PRESS

Chamber filter press

Standard filtration
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EMAG Salach GmbH

Salach
Austrasse 24
73084 Salach
Germany
Phone: +49 7162 17-0
Fax:  +49 7162 17-820
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

Leipzig
Pittlerstrasse 26
04159 Leipzig
Germany
Phone: +49 341 4666-0
Fax:  +49 341 4666-114
E-mail: info@leipzig.emag.com

Munich
Zamdorferstrasse 100
81677 München
Germany
Phone: +49 89 99886-250
Fax:  +49 89 99886-160
E-mail: info@muenchen.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 Ø
Denmark
Phone: +45 75 854854
Fax:  +45 75 816276
E-mail: info@daenemark.emag.com

Sweden
Glasgatan 19B
73130 Köping
Sweden
Phone: +46 221 40305
E-mail: info@sweden.emag.com

Market Companies

NODIER EMAG INDUSTRIE
2, Parc des Fontenelles
78870 Bailly
France
Phone: +33 130 8047-70
Fax:  +33 130 8047-69
E-mail: info@nodier.emag.com

EMAG MAQUINAS HERRAMIENTA S.L.
Pasaje Arrahona, n° 18
Polígono Industrial Santiga
08210 Barberà del Vallès (Barcelona)
Spain 
Phone: +34 93 7195080
Fax:  +34 93 7297107
E-mail: info@emh.emag.com

ZETA EMAG Srl
Viale Longarone 41/A
20080 Zibido S.Giacomo (MI)
Italy
Phone: +39 02 905942-1
Fax:  +39 02 905942-21
E-mail: zetaemag@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 OOO
ul. Akademika Chelomeya 3/2
117630 Moscow
Russia
Phone: +7 495 287 0960
Fax:  +7 495 287 0962
E-mail: info@russia.emag.com

EMAG L.L.C. USA
38800 Grand River Avenue
Farmington Hills, MI 48335 
USA
Phone: +1 248 477-7440
Fax:  +1 248 477-7784
E-mail: info@usa.emag.com

EMAG MEXICO
Colina de la Umbria 10
53140 Boulevares 
Naucalpan Edo. de México
Mexico
Phone: +52 55 5374266-5
Fax:  +52 55 5374266-4
E-mail: info@mexico.emag.com

EMAG DO BRASIL Ltda.
Rua Schilling, 413
Vila Leopoldina
05302-001 São Paulo
SP, Brazil
Phone: +55 11 38370145
Fax:  +55 11 38370145
E-mail: info@brasil.emag.com

EMAG INDIA Pvt. Ltd.
Technology Centre
No. 17/G/46-3, Industrial Suburb,
2nd Stage, Yeshwantpur,
Bengaluru – 560 022.
India
Phone: +91 80 42544400
Fax:  +91 80 42544440
E-mail: info@india.emag.com

EMAG GROUP Thailand Office
19 Moo 1, Pong, Banglamung
Chonburi 20150
Thailand
Phone: +66 87 1468800
E-mail: ukaiser@emag.com

EMAG Machine Tools (Taicang) Co., Ltd.
Building 3, Cang Neng 
Europe & American Technology Park
No. 8 Lou Jiang Rd. (N.)
215400 Taicang 
Jiangsu, China
Phone: +86 512 5357-4098  
Fax:     +86 512 5357-5399
E-mail: info@emag-china.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 

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

Contact us. Now.

Hungary
Gerenda 10
1163 Budapest
Hungary
Phone:  +36 30 9362-416
E-mail: lbujaki@emag.com

Poland
ul. Prusa 9F / 1
50-319 Wrocław 
Poland
Phone: +48 728 389 989
Fax: +48 601 371 353
E-mail: arak@emag.com

Czech Republic
Lolkova 766
103 00 Praha 10 – Kolovraty
Czech Republic
Phone: +420 731 476070
E-mail: mdelis@emag.com
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At home all over the world.


