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Universal winding testers

Backpack suitable for the MTC2-
5KV light with measurement case

MTC2-5KV light in a measurement
case suitable as hand luggage
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Our testers of the MTC2 line are, for example, used for testing
3-phase stators, single-phase stators, transformers, armatures or

Highligh
motors. MTC2 devices can also control armature-contacting units

digital surge.test with patented evalua.tion . made by SCHLEICH — unique in the world. This allows a fully-
* surge test with 100nF/200nF (depending on the device) 5tomatic armature test and saves hours of work!

and up to 1500A surge current

Resistance test Surge test Insulation-resistance telst

« partial-discharge analysis for detecting special For evaluating the errors, the individual tests are compared to each
insulation faults other or, alternatively, to a reference curve.

* resistance test in 4-wire con guration with temperature
compensation In addition to manual tests, it is, of course, possible to run

« insulation-resistance test with automatic PI test automatic test processes. Test processes and test results are

« optimized for maintenance stored in the integrated Accesslatabase.

 four winding connections (3 winding leads + star point)
plus frame connection

e automatic testing with go / no go comparison

e integrated armature-testing wizard and automatic

0 —/ Name-plate data

In addition to the test results, the name-plate data of the motors
is stored, as well. With the name-plate data, the test results can
be searched for in the database and printed out. In addition, it is
possible to compare the test results of old tests automatically to

W

Overview of the results

armature adapter new test results easily. The tester, therefore, allows an evaluation -
+ compact and lightweight MTC2-light — suitable to be tak@fthe condition of the stator / motor and indicates a possible l oo l
as luggage on air travel deterioration of the insulation. =" =
» remote control of an AC high-voltage tester and reading SDEIN
in of the test results The software allows an operation of the testers in WINDOWS =
« integrated PC with Windows X&r Windows 7 networks. The Ethernet interface belongs to the standard delivery g ine = & 7 === | .
« easy operation via touch screen or mouse and keyboardextent of the tester. Storage in a databaseProtocol print-out  Storage as pdf
e remote control and remote calibration
+ database for a great amount of test programs and Manual armature test probe Armature adapter that moves  Refer to:
test results around the collector automatically Bonding machines 56
« storing of test results with the motor name plate data Windowe® software 62
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With our bonding machines it is possible to bond coils made with
enameled wire directly after they have been wound and to check
them for faults. They are made for bonding and hardening single-
phase stators, three-phase stators, armatures and coils of all kinds

The bonding process is done by a controlled electrical heating up
of the coils, which is monitored by a PC. Depending on the current
density, there are various heating-up times. It is therefore possible
to realize bonding processes from a few seconds to several
minutes. After the heat-up phase, it is possible to keep the
temperature at a constant level for a certain period of time. The
result is an extremely even temperature distribution, enabling a
very good homogenous bonding in all parts of the winding.
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Our bonding machines can not only be used for single work
stations, they can also be integrated into fully-automatic
production lines. Pallet control or data exchange with a PLC is
easily possible. The design of the machines allows up to eight
bonding processes to be performed independently, graphically
displayed on the screen.
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iahliah STl | L Ry We are a systems supplier. In addition to electric bonding
Highlights ] ; . _ : : :
— I — i machines, we can, therefore, also deliver the complete mechanig
like individual bonding stations, rotary tables or complete
production lines. The combination of all components, perfectly
coordinated, results in a successful production outcome.

DC bonding machines
AC bonding machines for internally connected
three-phase windings

up to 600A (higher on request)

up to 1000VDC (higher on request)

three bonding strategies: constant voltage, constant
current, constant temperature

bonding of several coils in series or parallel connection
online temperature monitoring

dynamic over-current relay

standard and speed bonding with current densities

up to 170A/min

combination with various additional tests

integration into test systems - the bonding process is
performed as an additional test step

e monitoring of the temperature protection during the
bonding process

Winding-head tools and expansion mandrels are, of course,
also part of our delivery extent.

Forming tool, open Forming tool, closed

Our bonding machines are expandable with the testers from our
MTC3 line. A solution like this will give you detailed information
about the quality of your product before and after the bonding
process.

For further information, please refer to the chapter
“Test Methods”!

Forming tool with contacting device

Forming tools and contacting Forming tool in bonding station 0
Refer to: (db)
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Windowg software

Test software for WindoWgsesters
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For editing test steps, it is not necessary to open a separate
test-program editor. For editing individual test steps, it is suf cientm= =

to click on the test step in order to be able to change parameters =~
and adapt the tests. An integrated user-pro le management makes ~~
sure that only authorised personnel can edit the data. == I

) Data =
{ Rt Ak o Lo L i S Test programs and test results can be stored in Ac¢edssabase =
format either locally on the tester or on a central server on the
network.
Database
e A standard feature of our Windotwbased testing devices is the  Informative statistics can only be generated from a large basis of
:’:TWM —— T — operation of any number of testers in a network. The individual test results. For the design of our Wind®&wssed testing devices,
testers store their results on a central database. Always using theve have, therefore, put great emphasis on a comfortable storage
c 2 Our test software is operated under Wind®wEhe easy-to- same test programs for your products, you are thus able to assum@ the test results over a long period of time. Freely con gurable
Highlights ; - . ) . :
operate user interface facilitates controlling the test process, the quality of your products worldwide and access the test resultsearch Iters allow every user to nd the relevant data in the
R . generating test programs, printing protocols, evaluating no matter in which part of the world the branches of your compardatabase quickly and easily. After that, you can either have an
* Intuitive operation ) statistics and collecting data for the result documentation. are located. individual evaluation or a summary of the results over a certain
* clearly structured test sequence/logic GUI Every Window&based tester we make offers the full functionality period of time followed by a statistical evaluation. Trend
» testing without special knowledge of our software. Through an easy connection to ERP systems, PPS systems or Cia@icators and Gaussian distributions give detailed information
* integrated information for users and operators systems, our Windosbased testers can perfectly be integrated about the quality status of the production. Our testers can store
* input of test parameters without extra editor into your factory planning and your production control. your data on a daily, weekly or monthly basis. In addition, they
e clearly structured input of test parameters allow to evaluate your data related to orders or lots.
e based on Windows XRr Windows 7
« ideal for network operation T — = - The integrated export funcuqn allows the user to ext.ract data
« high data security and long-term data storage 1©% « s @A . : - =g from the database easny.. This data} can be entered into other
« connection to CAQ systems and/or ERP = = m————=tas = ' databases or processed in Fx%eThls enables you to create
. . y : your own, separate evaluation.
D o e SR, £ ' D T
C BRSOl CUrEo S enE ”‘,-{ ‘ - % Yo sehleich com The database can be based on Access SQL. In case of large
i Bl i 3 3 amounts of data or the application in a network, we recommend
= === i - using Microsoft SQL.
Labels and test protocols
The test process Labels and test protocols are normally needed directly after the
The test process is indicated clearly structured. The status line at test. Comfortable print programs enable an optimum con guration.
the bottom of the window instantly shows information about tested With the programs cablaBielBarOn@, BarTendet, Codesoft
go / no go statements and allows to evaluate the quality of the or Easylabél, labels can be designed beforehand. With the
product already during the test process. test software it is possible to add pre-de ned, test-related
information automatically. The labels can be printed via one or
In order to enable fast and fault-free testing, we have added more thermal-transfer printers.
pictures to all test steps with operator activities. Owing to the
integrated operating instructions, the tester conforms to 1IS09001. At a later point, it is possible to generate further print-outs or test

protocols out of the database — either at the testers or within a  pafer to:
network at a workstation. If desired, the print-outs or test protocolal_Ps

Windows® software

) 36

can be adapted to the customer’s layout. MTC2 48
MTC3 stator testers 50
Window$’ networks 64
Window¢® data exchange 66
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Windows$ networks

N etWOI’kS W|th W| n d OV\% teSte I’S Tester Server @ Every tester automatically stores local copies of the current

test-program database of the server.

d @ Therefore, the tester can continue to operate in case of a
L3 L] . .
_ -‘i possible network failure. The test results are stored locally.
Test results

__,Test plans

Yy

Backup ® After the network connection has been re-established, the tester

- I transmits the test results automatically to the server, so that the
.nominal databas result database server database |S up_to_date
Tester Server
*l;
)=

Tester Server

automatic test results upload
>

H |gh||ghts Networking + IT . . Globaliand complex netvyork strgctures ' Factory 1
SCHLEICH’s WindoWtesters are instantly ready to be used in Our Window8-based testing devices can be operated in the mos Database Server  ERP System
networks. Test programs and test results can either be stored complex network topologies. You can install any desired number — I D i
* central Stf’rage o_f.test Ll il locally on the tester or on a central server, granting high data of testers at different locations all over the world. All testers will F___l a ' -
* decentralized editing of test programs security and optimum data exchange between different systems. access a central server database for test programs and test . s ' “r
* central storage of test results Windows testers made by SCHLEICH can ideally be integrated results. Our extensive experience with the global networking of f
 decentralized evaluation of test results into the infrastructure of your server and are the ideal platform for testing devices provides you with the certainty that you can always : I
» working in global networks collecting, managing and analyzing your data. offer the same product quality, no matter which production site the D .
« storage in Access Microsoft SQt, Oraclé, etc. product comes from. B |
« automatic local storage in case of a network failure For your database, we are using common and well-proven TesterLx “- = 2
- automatic data synchronization after a network failure technologies from Microsdfand other manufacturers. It goes without saying that all work related to test programs, Worksiaten 1.1 orktation
. fast statistical calculations on the server . . ' .prir.1ti.ng, labels and statistics can 'also be pe.rformed at the. ; -~
« ideal remote-maintenance features Our testers can easily communicate with ERE systems, individual testers. I.n F)rder not to interfere with the production : scm,m,.,é
PPS systems and CAQ systems. For all requirements, we offer process, however, it is recommended to use separate WWW Z Toamviows N '
customer-oriented standard solutions. workstations. The workstations operate with the same software § ~ By 3 ‘__1
as the testers, which guarantees an extremely comfortable ; N “_
operation. Remote System
Firewall protection
Label data can also be stored centrally on a server. After testing, Tester2 " Database Server  Workstation
Cley s S Mierosote ) the tester loads the label data matching the respective test
_a0OfficeAccess Z SQLServer ORACLE program and transfers the data to a thermal-transfer printer. You &
can design the labels as desired. -
. 0
If necessary, we can access your network temporarily for remote| 4
maintenance. We can establish a connection to a certain tester B
and view the screen from our location. If you allow access, we Tester 2.x ;
can also control the mouse and the keyboard of your tester. It gogs Factory 2 "CT')
without saying that any such work will only be carried out with =
your agreement. In .addmon, it will always require a separate Refer to- @
release from your side.
GLP3 36 =
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HV pistols and warning lamps

HV test pistols | safety equipment | test probes Warning lamps and result lamps

Warning lamps serve to indicate, whether the test object is
connected to voltage or not.

Resistance test probe Result lamps indicate the overall test result of the test process.
With the probes for the resistance test, the resistance to be Customer-speci ¢ special displays, which can be controlled by the
measured is detected in 4-wire con guration. tester, also belong to our extent of delivery.

Resistance test probe in 4-wire Test probes for the armature test
con guration

Warning or result lamp

PE test probes Safety

PE test probes serve for contacting the PE connections manuallyror safety reasons, the high-voltage test without protection cover
Test probes with integrated start function and colored LED can and without safety test pistols requires a two-hand start. For

be used not only for starting the PE test, but also for starting the operating test stations, it is necessary to observe the respective
complete test process, for con rming test steps for visual standards.

examination and for con rming other messages.

High Voltage

For a secure manual high-voltage test, safety test pistols are
required. There are various designs depending on the level of th
test voltage. For convenient handling, we offer test pistols with
integrated start function. The high-voltage test does not start
before activating the switch.

f.'

Large PE test probe with integrated Test probe with switch-over for Two-hand start
start function limit values and test methods

High-voltage test probe up to 1500V High-voltage connection lead - - 8

safety-current limited I HA& I E

<
N\ l [ } @)

4 X . §=

=

Small PE test probe Safety chain with warning sign Barrier posts with warning lamps (40

e and emergency stop

/ ""?\_‘\._ ;

. N +

| g Refer to: 0

- . Mains-connection adapters 70 B

\*ﬂ? J/ Contacting devices for leads 72 -

Special contacting devices 74 9
Test pistol up to 8KV AC/10KV DC High-voltage test pistol without Test pistol up to 12KV AC/15KV DC Adapter between test object and Test covers 76 o
start functionD), with start test pistol Test probe with start function Rolling tables 78 >

function(2), with start via

Test methods 94 T

mechanical pressure switq(3)
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Rolling tables

Rolling table with sloped table Rolling table with sloped table Rolling table with sloped table board,
board and integrated HV test board and drawer element drawer element and cable holders

H |gh||ghts Rolling tables are ideally suited for transporting a tester or a
combination of a tester and a test cover from one test object to
the next. The large and stable rubber castors guarantee a good

* solid design / made of aluminum pro les maneuverability. The optional handle at the front of the table is

* steplessly adjustable table boards used for pushing and steering.
* horizontal or sloped table boards
* sloped table board with horizontal front part, The rolling tables can be equipped with fully-extendable
e.g. for a keyboard drawers, where you can store, for example, adapters, tools or

 drawers with full extension, steplessly adjustable in heigbocumentation.
* holders for test probes, steplessly adjustable in height
* holders for test leads, steplessly adjustable in height
* integrated LED warning lamps in the side bars —
protected design
« the rolling tables are delivered completely mounted
and ready-to-use

Rolling table with integrated test cover, handle, LED warning lamps in the Rolling table with integrated test cover,
side bars and holders for cables, test pistols and test probes drawer element and cable holders "
Q
Refer to: o)
HV pistols and warning lamps 68 }E
Mains-connection adapters 70 o
Rolling table with horizontal tabl Rolling table with horizontal tabl Coptactizg cevices Tor eads ’ c
olling table with horizontal table olling table with horizontal table : N . =
board and handle board, handle and LED warning ‘T Cb’ sl conliy eses 7 =
lamps integrated in the side bars ) Test covers 76 o
—— Test methods 94 Y
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Calibration | black boxes | calibration resistors

Calibration

For every company, the monitoring of the test equipment is very
important. The regular calibration of your test equipment is an
important pre-condition for assuring the quality of your products.
Therefore, we calibrate the test equipment of our customers
according to standards.

We offer three types of calibration:
e “In-House Calibration“ means, we calibrate at the premises
of the customer.
e “At-SCHLEICH Calibration“ means, we calibrate in our factory.
* “Remote Calibration“ means, we support the calibration in
your factory via remote maintenance.

Calibrations are performed within the shortest possible time. If
necessary, we can provide testing devices on loan for the duration
of time we need for the calibration. If required, we can also
calibrate devices from other manufacturers — this can save you
costs.

If the calibration shows deviating measured values, the test
equipment is adjusted. The adjustment is part of our service and
is included in the delivery extent of a calibration. A calibration
certi cate documents the measured values before and after the
adjustment.

Our calibrations are based on international standards. Of course,
our 1S09001-certi ed Calibration Center also works with additional
standards, like DIN EN ISO 10012 “Requirements for measurement
processes and measuring equipment”.

Black boxes

Black boxes are used for the daily check of your testing device.
They are connected to the testing device and it is checked, = |
whether the measured values match the values of the black box. a

If the values do not match, the tester is disabled. The tester will
only be enabled after a black-box test with a “GO”-result. We only: :

deliver testing devices with digital evaluation. Therefore, this test 5&
is not performed with a “GO / NO GO black box”. We are using only.

one black box and evaluate the measured values within narrow . |

tolerance limits. Black box for PE Black box for PE/IR/HV

Every black box consists of one connection for the tester and one
or more resistances and/or inductivities. They can be designed
either for one test method or for a combination of several test
methods.

. b
- e
IR

l
|

Black box HV for test-pistols

Every black box is delivered with the resistance values indicated
and with a calibration certi cate. This enables the operator to
adjust the tests correctly.

Calibration resistors
In addition to measuring instruments, precise calibration resistors
are necessary for the calibration of testers. The calibration
resistors enable the respective test currents for individual test
methods and test voltages.

-

The high-precision resistors withstand high temperatures and havé
a long service life. In order to dissipate the heat resulting from
high test currents or long-time measurements, all our calibration
resistors are delivered in special heatsink enclosures. In additionCalibration resistor in
the resistors have a low-capacity and low-inductivity design. 4-wire con guration

Calibration resistor,
high-voltage proof

All resistors for high test currents and low test voltages are
designed in 4-wire con guration.

Every resistor is delivered with a calibration certi cate indicating
the resistance value, which can be used for calculations.

High-current resistor in
4-wire con guration

Refer to:

HV pistols and warning lamps
Test methods
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winding Machines

Highlights

for repairing electric motors

for series production

for large electric motors

customer-speci ¢ special winders

single-spindle winders and dual-spindle winders
yer winders

Our winding machines are used for producing and repairing motors
from size 56 to size 450. Our product range also comprises
machines for manufacturing wind-power generators.

Since our winding machines are PC-controlled, even users without
special knowledge are able to work with the machines safely. The
integrated motor database allows to store all winding data like
dimensions of the coil, number of turns, diameter of wire, r.p.m.,
etc. Motors that are stored can be searched and loaded very fast.
The machine automatically adapts to the new winding electrically
and mechanically.

A great number of standard and special formers is available for
many different winding tasks and coil forms.

At the beginning of the winding process, the formers are installed
in the machine. This is followed by an automatic, electric motor-
driven adjustment of the distance between the formers.

The winding process, that is performed automatically, produces
optimum non-crossing coils, which can be inserted into the motor
very fast.

MEsies

Large winding machine WM 5000

WM 2000

Two-spindle winding machine WM 3003

WM 3000

=
I= www.schleich.com

WM 2000

Layering arms in WM 2000

Data of the standard machines

from 50mm to 2000mm

wire diameter from 1 x 0.07mm to 100 x 1.5mm

wire control from 4x to 48x as standard, extendable

RPM stepless from 10 to 1000 RPM

torque up to 4500Nm

supply voltage 230V or 400V 50Hz or according to customer’s speci cation

coil diameter

special machines on request

Refer to:

GLP1-e HV 22
GLP2-e | ce up to 100kV 30
MotorAnalyzer 46
MTC2 48
MTCS3 stator testers 50
Bonding machines 56

85

Winding Machines
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