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L A S E R - W E L D I N G  S Y S T E M
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H I G H L Y  P R O D U C T I V E ,  C O M P A C T ,  E C O N O M I C A L

The transmission industry can no longer 
imagine being without the high-tech 
machining process of  laser-welding.  The 
integrat ion of  gearwheel  and synchro 
through laser-welding forms the basis for  a 
more compact,  more eff ic ient  t ransmission 
system. Modern laser  beam sources 
and optimised workholding ensure that  
welding distort ion is  kept to a minimum -  a 
precondit ion for  low engine noise and easy 
gear changes.

The EMAG LaserCel l  press-f i ts  synchro and 
gearwheel  and welds the two components 
together with a laser  beam.

Expansion modules al low for  the EMAG 
LaserCel l  to be adapted to your part icular  
requirements.

A magnetic  preheating device ensures that  
even mater ials  dif f icult  to weld can be 
welded with exceptional  process capabi l i ty.

Idle t imes have been reduced to a minimum 
in the EMAG LaserCel l .  This increases 
output to i ts  maximum and guarantees the 
best  possible ut i l isat ion of  the laser  beam 
source.

Efforts expanded on the sett ing up of  the 
machine have been reduced through the 
extensive appl icat ion of  NC features.  The 
reduct ion in mechanical  components saves 
money and t ime.

A N E W M A C H I N I N G S Y S T E M
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In view of  increasing cost  pressures TCO 
(Total  Cost  of  Ownership)  has become an 
important aspect  in the valuat ion of  capital  
goods.

In this ,  the compact design of  the EMAG 
LaserCel l  also sets new standards,  as al l  
system components are f i rmly mounted on 
a self-support ing base frame.

T H O U G H T - O U T  I N  D E T A I L

The EMAG 
LaserCel l  al l - in-one 

laser-welding system

◆  Minimum footpr int

◆  Adjustment of  the laser-welding
 system is  not  dependent on foundation 
 elements

◆  Requires minimum instal lat ion effort

◆  The system is  easy to relocate and 
 to adapt to changed product ion 
 requirements

◆  The system features an integral  
 water-to-water  heat exchanger for  
 the laser

◆  Ease of  access to al l  system 
 components l ightens service and 
 maintenance work
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T H E  S O L U T I O N  F O R  T H E  M A N U F A C T U R E  
O F  G E A R W H E E L S

◆  Ex tens ive  in tegrat ion  o f  workhand l ing  and  laser-weld ing  reduces  the  number  
 o f  mach in ing  operat ions  in  the  p roduct ion  p rocess .

◆  A  CNC mat ing  p ress  jo ins  synchro  and  gearwheel .  The  EMAG LaserCe l l  
 has  no  need  fo r  hydrau l i cs .

◆  The  jo in ing  p rocess  i s  moni to red  by  an  in tegrated  fo rce/s t roke  moni to r.

◆  Magnet ic  p reheat ing  o f  demanding  components  
 (wi thout  adverse  e f fec t  on  the  cyc le  t ime) .

◆  Opt imised  workho ld ing  techno logy  reduces  d is to r t ion  o f  the  synchro .

◆  The  use  o f  s ta te -of - the-ar t  CO 2 lasers  wi th  h ighest  beam qua l i t y  resu l ts  
 in  per fec t  weld ing  seams.

◆  A l l  qua l i t y -def in ing  parameters  a re  NC-cont ro l led  and  can  be  reproduced  
 a t  any  t ime.

◆  To  safeguard  your  p roduct ion  ac tua l  va lues  a re  moni to red .

◆  Can  be  in tegrated  in to  any  automat ion  sys tem.

◆  The  space-sav ing ,  compact  des ign  reduces  the  ins ta l la t ion  e f fo r t  and   
 inc reases  re l iab i l i t y.

◆  H igh  p roduct iv i ty  th rough  shor t  id le  t imes  and  fas t ,  sa fe  set -ups .

EMAG laser-weld ing  
mach ines  meet  the  
s t r ingent  demands  
fo r  p roduct iv i ty,  
qua l i t y  and  ava i lab i l i t y.

A D VA N TA G E S  F O R  T H E  U S E R :
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F L E X I B L E  A U T O M A T I O N :   E M A G  E L C  1 6 0

The gearwheels  a re  loaded  v ia  conveyor  
be l t .  The  laser-weld ing  un i t  can  be  loa-
ded  e i ther  manual ly  o r  automat ica l l y.  A l l  
cu r rent  automat ion  concepts  can  be  adap-
ted ,  e .g .  conveyor  be l ts  fo r  cont inuous  
operat ion  o r  automat ion  ce l l s  fo r  the  loa-
d ing  o f  components  f rom baskets .

As  the  synchros  a re  taken  f rom the  con-
veyor  a  v is ion  sensor  checks  the i r  po in ted  
sect ion  aga ins t  a  background  re fe rence  
d isp lay.  Wrong ly  pos i t ioned  par ts  a re  
t ransfer red  out .

The  mat ing  p ress  i s  NC-cont ro l led ,  wi th  
the  mat ing  fo rce  va lue  be ing  impor ted  
f rom the  NC program.  The  requ i red  fo rce  
i s  eva luated  dur ing  the  mat ing  p rocess .  

Workp ieces  that  have  not  been  jo ined  
p roper ly  a re  t ransfer red  out .  Th is  i s  
impor tant ,  to  avo id  compromis ing  compo-
nent  qua l i t y.

Ease of  access makes set-ups fast  and safe.

Optimised workholding technology ensures distort ion 
is  kept to a minimum.
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A L S O  S U I TA B L E  F O R  D I F F I C U LT  M AT E R I A L S

The in tegra l  p reheat ing  s ta t ion  i s  used  
when the  mater ia l  o r  the  cond i t ion  o f  a  
workp iece  d ic ta tes  that  i t  shou ld  be  p re -
heated .

A  spec ia l  feature  o f  the  ELC  160  i s  a  
two-s tage  p reheat ing  s ta t ion .  In  cont ras t  
to  the  s ing le -s tage  des ign ,  th is  ensures  
that  the  warm-up  t ime fo r  workp ieces  o f  
a  la rger  d iameter  does  not  inc rease  the  
overa l l  cyc le  t ime of  the  laser-weld ing  
sys tem.

Unl ike  p reheat ing  in  an  oven ,  the  “one-
p iece- f low” is  not  in te r rupted  and  com-
ponent  f low in  genera l  not  unnecessar i l y  
compromised .

Compared  to  induct ive  p reheat ing ,  the  
EMAG method  d is t ingu ishes  i t se l f  by  
homogenous ly  p reheat ing  the  whole  work -
p iece .  Coo l ing  t ime is  inc reased ,  p rocess  
management  i s  made less  d i f f i cu l t  and  
the  workp iece  i s  not  l iab le  to  suf fe r  
undes i rab le  thermal  g rad ients .

Laser-weld ing :  p rocess-capab le  and  accurate

The  workp iece  i s  be ing  p reheated .
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The ELC 160 can be equipped with  CO2 
lasers  of  a  maximum rat ing  of  6  kW.  
These lasers  represent  cut t ing  edge 
technology  in  laser-weld ing  and are  
set t ing  new standards  in  beam qual i ty,  
weld ing  resul t ,  s impl ic i ty  of  const ruct ion ,  
ease of  maintenance and – last  but  by  
no  means least  –  lower  operat ing  and 
serv ice  costs .

Beam guide and opt ics  are  s tat ionary.  
Th is  guarantees  maximum thermal  and 
opt ica l  s tab i l i ty  and ease of  access  to  
a l l  component  par ts .  Requi rements  are  
def ined by  the  range of  components  to  
be  processed.

The  CO 2 laser      

◆  A  resonator  o f  s imple ,  robust  des ign

◆  Best  beam qua l i t y  poss ib le

◆  Ex t remely  low laser  gas  consumpt ion

◆  Ex tended  l i fe  expectancy  fo r  opt ics

◆  H igh  e f f i c iency  leve ls ,  resu l t ing  in  
 low operat ing  costs

◆  Compact  des ign

◆  No  need  fo r  a  gas  c i rcu la t ion  
 sys tem

◆  No  need  fo r  an  ex te rna l  
 laser  gas  supp ly

The laser  des ign :  uncompl icated ,  e f f i c ient  and  robust

T H E  P O W E R  P L A N T  I N  A L L  E L C S

water  coo l ing
HF  exc i ta t ion

water  coo l ing

decoup le r

beam 
generat ion

laser  beam HF e lec t rodes

laser  gas  
d ischarge

rear  
mi r ro r
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The weld ing  seam can  be  nar row 
and  deep ,  us ing  l i t t le  heat ,  but  
a lso  wider,  i f  requ i red .

The  weld ing  s ta t ion  i s  o f  a  twin-
sp ind le  des ign ,  i .e .  i t  features  
two ro ta t iona l  axes .  The  workp iece  
i s  cent red  in  the  bore  o f  the  gear  
and  c lamped ax ia l l y  aga ins t  a  
so-ca l led  weld ing  res t .

The  t ip  o f  the  synchro  and  the  runn ing  
gears  a re  p ro tec ted  aga ins t  weld  spat te r,  
and  d is to r t ion  i s  reduced  to  a  min imum.

Beam gu ide  and  weld ing  opt ic  a re  wel l -
p roven ,  robust  components  that  a re  easy  
and  safe  to  hand le .

The  exce l lent  focus ing  capab i l i t y  
(K  >  0 .9 )  makes  i t  poss ib le  to  f ine- tune  
the  weld ing  seam geomet ry  to  su i t  
par t i cu la r  workp iece  requ i rements .

Power  d is t r ibut ion  o f  the  laser :  
c lose  to  the  phys ica l  opt imum.



W O R K P I E C E  D I M E N S I O N S

 Max. O/D
 Max. height

M A T I N G  S T A T I O N   
 Max. press force
 Drive
 Position feedback
 Force monitoring

B E A M  G U I D E

 Aperture
 Reflector
 Focusing mirror
 Focal length of mirror
 Crossjet system

L A S E R

 Power output (rating)
 Power range

H E A T  E X C H A N G E R

 Effective power of cooler  
 Temperature of water
 (to be supplied by user)
 Refrigerant

D R I V E  A N D  C O N T R O L  T E C H N O L O G Y

 Drives 
 Operating system  (HMI)
 Servomotors

P O W E R  S U P P L Y

C O M P R E S S E D  A I R  S U P P L Y

 Scavenging air processor

O P T I O N

 Electro-magnetic preheating unit 
 Power rating

T E C H N I C A L  D A T A

160 mm
60 mm

motorised mating press
30kN
servomotor
by encoder (resolution 1 µm)
by motor power evaluation, alternatively by external force monitor

50 mm (3" deflecting reflector)
OFHC-Cu, indirectly water-cooled
parabolic mirror, Mo-lined, indirectly water-cooled
alternatively f = 200 / 250 / 300 mm
integrated

2,0 / 2,5 / 3,0 / 3,5 / 4,0 / 4,5 / 5,0 / 6,0 / 8,0 kW
10 ..  100% of rated power

integrated into ELC, water-to-water connection
to match laser requirements, max 80kW for DC050
max 15o C

R407c (free of CFCs)

SIEMENS SINUMERIK 840D
SIMODRIVE 611 D
OP012 / PCU50 / machine control panel MSTT
SIEMENS 1FK7xxx

3*400V 50 Hz, PE

system pressure 6bar / 0,6 MPa
integrated

System EMAG
110 kW

WEIGHT AND MEASUREMENTS: 
 Length mm   5520
 Width mm   2300
 Height mm   2500
 Weight kg     9.000

 5520 2300

25
00

Subject to change without prior notice



EMAG Salach Maschinenfabrik GmbH
Austrasse 24
D-73084 Salach
Tel.: +49(0)7162/17-0 
Fax:  +49(0)7162/17-270
E-mail: info@salach.emag.com

EMAG Maschinenfabrik GmbH
Vertrieb + Service
Niederlassung Köln
Robert-Perthel-Strasse 79
D-50739 Köln
Tel.: +49(0)221/126 152-0
Fax: +49(0)221/126 152-19
E-mail: info@koeln.emag.com

EMAG Maschinenfabrik GmbH
Vertrieb + Service
Niederlassung Frankfurt
Orber Strasse 8
D-60386 Frankfurt/Main
Tel.: +49(0)69/40802-0
Fax: +49(0)69/40802-412
E-mail: info@frankfurt.emag.com

EMAG Leipzig Maschinenfabrik GmbH
Pittlerstrasse 26
D-04159 Leipzig
Tel.: +49(0)341/46 66-0
Fax:  +49(0)341/46 66-114
E-mail: info@leipzig.emag.com

EMAG-Werkzeugmaschinen Vertrieb GmbH
Herringhauser Strasse 39
D-32051 Herford
Tel.: +49(0)52 21/93 33-0
Fax:  +49(0)52 21/93 33-25
E-mail: info@herford.emag.com

NODIER EMAG INDUSTRIE S.A.
Service commercial:
38, rue André Lebourblanc - B.P. 26
F-78592 Noisy le Roi cedex
Tel.: +33(0)1/30.80.47.70
Fax:  +33(0)1/30.80.47.69
E-mail: info@nodier.emag.com

EMAG MAQUINAS HERRAMIENTA S.L.
Pasaje Arrahona, 18 Planta Baja
Poligono Industrial Santiga
E-08210 Barberà del Vallès (Barcelona) 
Tel.: +34(0)93 719 50-80
Fax: +34(0)93 729 71-07
E-mail: info@emh.emag.com

ZETA EMAG SpA
Viale Longarone 41/b
I-20080 Zibido S.Giacomo (MI)
Tel.:  +39 02-905942-1
Fax:  +39 02-905942-21
E-mail: info@zeta.emag.com

EMAG (UK) Ltd.
Chestnut House, Kingswood Business Park
Holyhead Road
Albrighton
GB-Wolverhampton WV7 3AU
Tel.: +44(0)1902/376090
Fax:  +44(0)1902/376091
E-mail: info@uk.emag.com

EMAG Salach Maschinenfabrik GmbH
Vertrieb und Service
Niederlassung Österreich
Dorfstrasse 343
A-5423 St. Koloman
Tel: +43(0)6241/640
Fax: +43(0)6241/26204
E-mail: info@austria.emag.com

EMAG Salach Maschinenfabrik GmbH
Vejle Kontor
Horsvangen 31
DK-7120 Vejle Ø
Tel.: +45 75 854 854
Fax: +45 75 81 62 76
E-mail: info@daenemark.emag.com

KP-EMAG
ul.Butlerova 17
RU-117342 Moskau
Tel.: +007/095/3302574
Fax: +007/095/3302574
E-mail: info@kp.emag.com

EMAG L.L.C.
38800 Grand River Avenue
Farmington Hills, MI 48335, USA
Tel.: +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 Mèxico
Tel.: +52 55 5 3742665
Fax: +52 55 5 3742664
E-mail: info@mexico.emag.com

EMAG DO BRASIL Ltda.
Rua Felix Guilhem, 1072
05069000  
Tel.: +55(0)11 3906 9238
Fax: +55(0)11 3906 9238
E-mail: info@brasil.emag.com

EMAG SOUTH AFRICA
P.O. Box 2900
Kempton Park 1620
Tel.: +27(0)11/3935070
Fax:  +27(0)11/3935064
E-mail: info@southafrica.emag.com

EMAG CHINA
Room 2309, Charity Plaza
No 88 Cao Xi Road (N) Xuhui District
Shanghai 200030, P.R. China
Tel.:     +86(0)21 64 28 07 42   
Fax: +86(0)21 64 28 05 01
E-mail: info@china.emag.com

EMAG INDIA
#12, 12th Main Street, 17th Cross
Malleswaram
Bangalore - 560 055, India
Tel.:   +91(0)80 2344 7498
Fax:  +91(0)80 2344 7498
E-mail: info@india.emag.com

EMAG KOREA Ltd.
Rm806, Lotte IT Castle 1st B/D
550-1, Kasan-dong
Kumchun-gu
KOR-153-803 Seoul/Korea
Tel.: +82-2-2026-7660
Fax: +82-2-2026-7670
E-mail: info@korea.emag.com

TAKAMAZ EMAG Ltd.
1-8 Asahigaoka 
Hakusan Ishikawa 
924-8558 Japan
Tel.: +81(0)76-274-1409
Fax: +81(0)76-274-8530
E-mail: info@takamaz.emag.com

 

EMAG Holding GmbH
Austrasse 24
D-73084 Salach
Tel.: +49(0)7162/17-0 
Fax:  +49(0)7162/17-170
E-mail: info@emag.com

www.emag.com
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T H E  EMAG G R O U P  –  W O R L D - W I D E  PA R T N E R  
I N  F O R WA R D  L O O K I N G  P R O D U C T I O N  T E C H N I Q U E S




