MANUFACTURING LINE FOR ROTOR SHAFTS
FOR ELECTRIC MOTORS




TURNKEY SOLUTION FOR MACHINING
AUTOMOTIVE ROTOR SHAFTS

The rising quantities of electric motors pose a challenge to production planners. In many applications, they must establish new
solutions with which components such as the electric motor drive shaft can be manufactured more quickly and more efficiently —
using holistic manufacturing systems. In the following, we would like to show you what a solution like this may look like.

The MIND line was created through collaboration between EMAG Systems and a leading automotive supplier. This early
inclusion of EMAG Systems during the development ensured the use of excellent mechanical engineering and resulted in a
lean, safe production process.

As a result, we now have an impressive process to produce rotor shafts — with twelve main and various auxiliary processes.
The various machines and stations are automated and interlinked using robots, gantry systems and EMAG's own TrackMotion
system.

Internal gearing

VTC 200

4-axis pre-turning of the internal
and external contours.



MIND-L 1000
Induction hardening

2 xVTC 200 MA

4-axis internal machining
of the rotor shaft in a
single clamping cycle.

2 xVTC 200
Drilling operations, for example,
for coolant discharge.

Blowing, measuring, and VTC 200 Joining machine
destacking the rotor shafts 4-axis turning of collar and seats Joining the attachment point for the
in basket stacks for the rotor shaft. sheet package and other components.



OP 10/20: 2x VTC 200

4-AXIS PRE-TURNING OF THE INTERNAL

AND EXTERNAL CONTOURS

After the operator has fed in the raw parts on
buffer belts, pre-turning starts on two VTC 200
machines from EMAG - the perfect solution for
4-axis shaft machining with reduced machining
times (OP 10/20). The blow-off and measuring
processes follow. Next, the measuring machine
gives feedback to the turning machines, which
can then make any corrections automatically.
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BENEFITS:

+ Reduced machining times due to four-axis machining

+ Shorter idle times with simultaneous loading and
unloading of components

+ Lower investment costs thanks to integrated automation

+ Now also with standard preparation (“tunnel”) for
integration of the TrackMotion automation system
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Workpiece diameter, max.

Chuck diameter

Swing diameter

Gripper diameter, max.

Workpiece length, max.

X-axis travel

Z-axis travel

Main spindle
Power rating at 40%/100% duty cycle
Torque, 40%/100% duty cycle

Speed, max.

38/29 kW
250/200 Nm
4,500 rpm




OP 30/40: INTERNAL GEARING/MIND-L 1000
HARDENING THE BEARING SEATS

Initially in OP 30, the internal gearing is produced on ;
the only outsourced machine in the manufacturing line.

EMAG Systems ensures that it is perfectly integrated.
The user also only needs to contact EMAG for matters
relating to service. The subsequent hardening of the
bearing seats in OP 40 takes place on a MIND-L 1000 =
from EMAG eldec. The HPTS (High Precision Tool System)

enables the machine to be set up quickly with a new: .
inductor in just a few minutes without negative
repercussions on the hardening or the overall
equipment effectiveness.

BENEFITS:

+ Modular, compact design allows creation of individual hardening
solutions Workpiece diameter, max. 160/200 mm

Waorkpiece length, max. 800 mm

+ Simultaneous hardening, tempering and other functions using Workpiece weight, max. 10kg

vertical index disk concept
Generators 10/1,000 kW
+ Energy sources from 10 to 1,000 kW B

+ Available with low, medium, high and dual-frequency generators
(DFG or SDF®)

+ Simple integration in EMAG line systems

+ Extensive process data and machine
condition monitoring using eQC (link)

+ Generous accessibility . \} -
for set-up work = S

+ Rigid design and precise :
positioning ensure reproducible

and permanently stable results



OP50:2 xVTC 200 MA
4-AXIS INTERNAL MACHINING OF THE ROTOR
SHAFT IN A SINGLE CLAMPING CYCLE

The subsequent operations on two VTC 200 MA machines (OP 50, internal turning) and
two VTC 200 machines (OP 60, borehole machining) from EMAG are also interesting.
Both processes take place in parallel on two machines to increase output volume. The
rotor shaft is then blown off again, measured, and the approved parts are marked with
a DMC.

VT SERIES:

Turning machines for demanding shaft production

The vertical, 4-axis pick-up turning machine from the VT Series allows machining of shafts measuring up to 630 mm

in length and up to 200 mm in diameter. This system particularly comes into its own for high volumes because its
automation solution delivers very short chip-to-chip times and low component costs. Workpiece grippers transport the
raw parts into the machine and remove them again after they have been machined. The loading and unloading processes
take place in parallel.

The machine can be configured as a center drive machine (OP 50) or with a main spindle and tailstock (OP 60), between
which the component is clamped so that it can be machined from two sides. Two tool turrets, each with eleven tool
positions, can hold turning tools or driven tool and are available for this purpose.



OP 60: 2 xVTC 200
DRILLING OPERATIONS, FOR EXAMPLE,
FOR COOLANT DISCHARGE

BENEFITS:

+ Reduced machining times due to four-axis machining

+ Shorter idle times with simultaneous loading and unloading
of components

+ Two tool turrets, each with 11 tool positions
+ Excellent chip flow due to vertical machining
+ Also available as a center drive machine

Workpiece diameter, max.
Chuck diameter

Swing diameter

Gripper diameter, max.
Workpiece length, max.
X-axis travel

Z-axis travel

Main spindle

Power rating at 40%/100% duty cycle
Torque, 40%/100% duty cycle

Speed, max.

38/29 kW
250/200 Nm
4,500 rpm




OP 70: JOINING MACHINE
JOINING THE ATTACHMENT POINT FOR THE
SHEET PACKAGE AND OTHER COMPONENTS

A sleeve and a cover are pressed onto the rotor shaft in
OP 70.These are used later as the attachment point for the
sheet package and other components.




OP 80:VTC 200

4-AXIS TURNING OF COLLAR AND SEATS
FOR THE ROTOR SHAFT

The final turning (OP 80), once again on a

VTC 200, perfects the collar and seats for the
rotor shaft. Blowing, measuring and destacking
the rotor shafts are the final operations on the
line.
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SCROLL-FREE TURNING TECHNOLOGY
HIGH SPEED MACHINING FOR ELECTROMOBILITY

EMAG uses innovative scroll-free turning technology for the final ma-

chining of sheet metal packages.

Scroll-free turning rotor shaft sheet metal packages delivers a whole series
of benefits compared to the classic turning process. Firstly, scroll-free turn-
ing enables significantly higher feed rates per revolution, reducing cycle
times. The use of the entire blade not only reduces machining time, but it
also increases the service life of the tools as well as significantly improves
surface finish quality. VT Series machine turrets have been completely re-
vised so that its mechanical design and control of the indexing axis to sat-
isfy the requirements of scroll-free turning. Programming for the process
has also been significantly simplified, which makes it possible to control

the machine and the process safely.

SCROLL-FREE TURNING: FAST, PRECISE, RELIABLE.

The principle of scroll-free turning differs from conventional
turning due to the fact that the blade engagement point
slides along the blade. The angle of the blade and the
superimposing movements of the tool and workpiece
cause the blade engagement point to move continuously.

In contrast to the single-point stress of ISO turning work,
this spreads the wear over the entire length of the blade.
Nevertheless, completely different stresses occur than with
conventional turning. Not only is the appropriate expertise
required to master this technology, a reliable, stable

machine concept is also vital. If this is provided, as in the
case of the VT Series from EMAG, the user will benefit
from a finishing process around 5 to 6 times faster than
conventional turning. Special surface properties can be
delivered by this turning process, such as zero scrolls or a
defined tp material ratio, which are normally only possible
by grinding. It may also be replaced by a single scroll-free
turning cut for soft machining, depending on the oversize or
raw part properties of the roughing and finishing process.



5 — 6 times faster finishing process

Scroll-free surfaces possible

Integrated automation

#

Reduced cycle times thanks to higher
feed rates

Lower tool costs due to longer
service lives
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Available with

Fanuc 31i or
SIEMENS 840D
Solution Line

EMAG ONLINE

You can read more about scroll-free turning here:
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°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 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

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

Sweden

Glasgatan 19B

73130 Koping

Sweden

Phone: +46 221 40305
E-mail: info@sweden.emag.com

AMERICA

EMAG L.L.C. USA

38800 Grand River Avenue
Farmington Hills, M| 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 Séo Paulo SP

Brazil

Phone: +55 11 38370145
Fax: +55 11 38370145
E-mail: info@brasil.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 (Chonggqing)

Intelligent Technology Co., Ltd.
24-7 Fangzheng Avenue

Beibei District

400700 Chongging, China
Phone: +86 23 6824 8000
Fax: +86 23 6821 4455
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,
2" Stage, Yeshwantpur,
Bengaluru — 560 022

India

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

Poland

Miodowa 14

00-246 Warszawa

Poland

Phone: +48 728 389 989
E-mail: arak@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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