EMAG LASERTEC -
ELC 600 LASER WELDING SYSTEM

Production Solution for Large Differentials
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TRUCK DIFFERENTIAL PROJECT - ELC 600

Below is the perfect production

process for the creation of the truck Load differential housing

differential, which consists of three (pre-assembled)

individual components before the
start of production: housing, differential
cover and ring gear. These components
weigh up to 130 kilograms (287 Ibs)
and have a diameter of up to 600
millimeters (24 in).

Unloading

Load ring gear

Press on bearings

PROCESS

Pre-assembly Parts handling

of the differentials with conveyor unit /
(by the customer) robot

Slide unit with chuck

Loading/Unloading

area

Torque testing system

Preheat

Laser cleaning Induction
of cover / housing and preheating of
ring gear ring gear

Extractor system

e

Laser welding lens
including EMAG
EC Seam weld
detection device




Laser cleaning

Joining HIGHLIGHTS

+ Maximum workpiece weight of
130 kg (287 Ibs)

Maximum workpiece diameter of
600 mm (24 in)

Two welds on one workpiece

ELC 600 laser welding Welds from 90° radial to 45° axial

Joining and holding forces of to
100 kN during the welding process

Integrated torque testing of the
differential
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EMAG EC Seam included

PROJECT DATA

+ Approx. footprint:
16 mx 9 m (52 x 30 ft)

+ Cycle time:
108 seconds

+ Autonomous Production:
around 10 minutes (6 workpieces)

Ultrasonic testing

Check joint with ELC 600 laser EMAG Press on Remove
integral vision welding machine ultrasonic bearings the finished
system to ensure with integral torque testing parts
completeness testing system

Car differential

‘ .
Truck differential (for comparison)



LIGHTWEIGHT CONSTRUCTION FOR COMMERCIAI
COMPLETE PRODUCTION SOLUTION FOR TRUCK L

When the word “lightweight” is used in mass production, it is typically referring to cars,
and very rarely includes commercial vehicles.

These days, it is standard practice to replace the old, bolted connection between the differential housing and ring gear with a
laser welded connection. While there are a number of benefits supporting this production change, the primary ones are overall
part weight reduction and minimization of manufacturing costs.

EMAG LaserTec is the leading supplier of this process, and has a number of references located around the world, as well as
the largest application expertise anywhere on the planet.

Linking the stations using industrial robots allows for a variety of system configurations, customizable to your production
requirements including workpiece range, part processes and output.

UNIQUE SELLING POINT

Commercial vehicle manufacturers are beginning to discover and
take advantage of the enormous potential provided by this technology.
EMAG system solutions are world class manufacturing systems
that incorporate experience from more than 50 differential welding
systems.

The development and creation of holistic production systems
focused on laser welding is a genuine USP for EMAG LaserTec
in the market.

The parts have a maximum weight of
approximately 130 kilograms (287 Ibs) and a
maximum diameter of 600 millimeters (24 in).



- VEHICLES -
)JIFFERENTIALS

QUALITY ASSURANCE INCLUDED

The integrated ultrasonic crack testing system evaluates
every single part, and assesses the quality of the welds,
then archives the workpiece-related data.

EMAG uses its own EC Sonic testing software to examine
the data. This software was developed specially for series
testing rotation-symmetric workpieces, and implements
test regulations based on a standard range.

CLEANING, PRESSING,
WELDING, AND TESTING ON
ONE LINE

After being supplied parts from two separate
loading stations, the two housing parts and the

ring gear pass through two EMAG laser cleaning
machines — a new system developed in house,
modeled after our standard machines. The process
is extremely fast, and removes all residue such as
cutting fluid and preservatives using a focused laser
beam, precisely on where the weld will be made
later in the process.

The housing parts and the ring gear are cleaned on
the newly developed EMAG laser cleaning machine
before being welded.
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ELC 600

The ELC 600 is the perfect platform for the welding of the TECHNICAL DATA
large, heavy parts found in commercial vehicle powertrains.

Parts are moved into the position needed for laser welding by - -
machine slides with an integrated chuck. Welding is then » Workpiece diameter, max. 24in
performed very quickly thanks to the precise axes and high 3 (XCW), optional +2 XB
precision beam control systems. (lens) + 1 torque test W

Working range

» NC axis

» Device max. 3
600 mm

» Max. workpiece height 2in
Process modules
» Weld counter bearing 1x radial 1
» Weld counter bearing 1x axial 3

100 kN

23 Ibs

SIEMENS
SINUMERIK 840D sl

Seam |

» Welding clamping force, max.
Seam |l

Screen » CNC controller

Other (optional)

)

» Sensors adapted to the components, e.g., true-running
measurement, workpiece orientation

» Welding with additional wire
» Welding with protective gas

» Induction preheating

» EMAG EC Data production data
memory

Laser with

. . i 65 Nm
additional wire » Torque testing system 18 f-Ib

Laser technology (solid-state laser)

» Solid-state laser, max. %w
» Welding lens FREGIIEL e
or others
PRECITEC LWM,
Stop rin EMAG EC Seam weld
pring O SEEUs detection device

or oth

(Illustration of workpiece during the welding process. The workpiece is Machine dimensions

rotating around its own axis, the welding beam is fixed.) approx. 2,300 x 4,700

» Width x depth x height 2,500 mm

approx. 90 x 185 x 98 in

approx. 11 m?

» Footprint approx. 118 ft

» Weight approx. 11t

approx. 24,250 b




EMAG LASER SYSTEMS APPLICATION

LABORATORY

Our in-house laser systems application laboratory can provide you
with:

Feasibility studies
Treatment tests
Welding process developments and component optimization

Prototype and mini-series production

Efficient laser welding systems, laser beam hardening machines,
laser cleaning machines, a very well-equipped metallographic
laboratory, ultrasonic and microhardness testing stations, a measuring
room and, last but not least, highly qualified and experienced staff
are always at our disposal at our application laboratory. By using
ELC laser welding systems and standard clamping and processing
equipment during the prototype phase, you can ensure that you
receive accurate and reliable information about the quality of welds,
possible tolerances and cycle times.

SERVICES INCLUDE:

1. Component and process development

2. Prototyping

3. Small batch series production

LABORATORY
EQUIPMENT

+ Laser welding (CO,, disc and fiber
lasers)

Laser hardening
Laser cleaning
Ultrasound crack inspection

Cross-section inspection through
polished sections

Video microscope
Microhardness tester
Surface test

Thermal camera

Measurement room

AiojesoqgeT uonedljddy 99]48se DYINT | 009 913



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 (Mi)
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 I'Aubois
France

Phone: +33 02 48 7711-00
Fax: +33 02 48 7111-29
E-Mail: info.france@emag.com

EMAG MILANO S.r.l.
Sucursal en Espaia
Pasaje Arrahona, n° 18
Poligono Industrial Santiga

08210 Barbera del Vallgs (Barcelona)

Spain

Phone: +34 93 7195080
Fax: +34 93 7297107
E-mail: info.spain@emag.com

EMAG UK Ltd.

Newport Road (Newport House)
ST16 1DA Stafford

United Kingdom

Phone: +44 1902 37609-0
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: +1 248 477-7784
E-mail: info@usa.emag.com

EMAG MEXICO

Maquinaria 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 Sao Paulo SP

Brazil

Phone: +55 11 38370145
Fax: +55 11 38370145
E-mail: info@brasil.emag.com

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

Czech Republic

Lolkova 766

103 00 Praha 10 — Kolovraty
Czech Republic

Phone: +420 731 476070
E-mail: mdelis@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)
Intelligent Technical Co., Ltd
No.506, No.117 Yunhan Avenue
Beibei District

400711 Chongging

China

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

EMAG INDIA Pvt. Ltd.
Technology Centre

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

India

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

Poland

ul. Krzycka 71A /6

53-020 Wroctaw

Poland

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

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

Subject to technical changes.

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
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