- — = ENES Magnesy
Pawel i Tomasz Zientek Sp. k.
ﬁ 65 www.maghet-magnete.eu
Address: ul. Wélczyniska 133, Budynek 6, 01-919 Warszawa shop@magnet-magnete.eu

telephone: +48 22 7520852 fax: +48 22 7520851
= = NIP: 118-205-43-37 , KRS: 0000373568 Q

*’o
R
ELECTROPE@VIANENT MAGNETIC TABLE OF
&  TSSE SERIES

S

<
Y

Q/ Manufacturer:

ENES Magnesy Pawet i Tomasz Zientek Sp. k.



This operating manual refers to electro-permankeat@nically controlled

magnetic tables of typ@SSE-3026, TSSE-3031, TSSE-3043, TSSE-30590

o7
&
Please read the manual carefully before Q?)
using the tables. “@
The manual should be stored at the workstation QQ’
&
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1. General information

1.1. Principle of operation Q)Q

d

Electro-permanent electronically controlled magnédbles (hereinafter referred to a’sg’Z)TSSE)
operate on the basis of Alnico magnets. Thankbdo tinique properties they cap&@e excited
by low-voltage electric impulse. The device can dmmtrolled directly via §$ included
controller (with adjustable clamping force) or InetPLC or logic relay. Wo{gng surface the
magnetic fields (dimensions 50x50mm) are arrangid the poles inter&ngeably (in the
form of a chessboard), which provides an effectind strong workpi holding with cross
magnetic field lines. Magnets on the device aratedand demagné%ed using direct current
impulse generated in the controller. TSSE tables mpplie&ith alternating current
with a voltage of 380V + 10% and frequency of 43485 Q)

To obtain the full holding force, clamped eleé%)nhomld connect at least
4 poles (i.e. min. 110x110 mm). Q)Q_)

TSSE tables require power supply only during\,'ﬁegmnazation and demagnetization,
and while machining the clamped element tt@’pow&d «an be unplugged, which is
beneficial for the safety and energy efficienc peration.

1.2. Application of TSSE tables. ’

Electro-permanent TSSE tables\gre characterized abyery high clamping force
and are used for clamping ferrora)@hetic elemerdgs|@w-carbon steel, low-alloy steel, cast
iron, etc.) during milling, drilIina;kgrinding, pfang on CNC as well as conventional shaping
machines and as an assocééd equipment for impeatioulding machines with clamping
forms. The working surfé@ is rigid and is not sgbjto deformation, which makes the
machining accuracy ve®Y high. They can be used fatlclamping flat elements, and after
the application of tho&corresponding pole pieces dhe elements with round and irregular
shapes.If all theéperation and maintenance camditiare maintained the device will be
operable for m&ay years.

TSSE tablé@nable the machining of the five satesne clamping, by using epoxy resins
they are g?;npletely sealed and resistant to waigtal kinds of coolants.

Maxir&%n’ operating temperature of "TSSE" table0%3

N
Please read the manual carefully before

&
Q/% using the magnetic table.

The manual should be stored at the workstation.
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1.3. General safety regulations

There is always the risk of injury which may consexly lead to death. Respectin@he

following principles will help to avoid accidents: ,8)

The handle should not be used without prior canefatiing of the instructior&g

The device should not be disconnected from therotbed! during mag ation or
demagnetization of the table (occurrence of an tmtecarc é)%ay cause
personal injury or death). ‘Z)Q?

The device must be connected to a proper earthicgp(ding e scheme).

Do not use the handle if the controller or magnetide is dan@&
After each disassembly and repair, the de\@ sholle inspected
for proper power supply and earthing. Q?

Repair and possible device modificationqz’?%ay be riedhr out only

by the manufacturer. Modifications carried ou@edently will void the warranty

and cause a risk of electric shock and/or mi'@ncti
)

S
o

2. Specifications and construction of @magneti@ble

Detachable pole pieceq

Magnetic
pole

Epoxy resin

Table mounting

holes

Rotating
eccentric
limiters




Table scheme:

Q
4)
N
R
& .
T Dimensions [ mm] Heggét | Numberof |  Maximum
ype A B C D L S Q@T magnetic fields clamping force o
the table [kg]
N~
TSSE-3026| 300 260 | 230 350 340éb' 12 4200
TSSE-3031| 310 300 | 230 350 3 16 5600
280 70
TSSE-3043| 430 300 | 350 470400 24 8400
TSSE-3059| 590 300 | 510 @ 400 32 11200
.",)‘

Magnetic checker electronicai@’controlled tabld 8SE series has magnetic fields being the
pole pieces with the dime ns of 50 x 50 mm aitea from each other with 10 mm layer of
epoxy resin. The hand@ody is entirely maddowfcarbon steel. Maximum clamping
force is 350 kgf / 1 netic field and is obtairfiedthe elements with a minimum thickness
of 20 mm. The bQ@/ with the thickness of 70 mmuees clamping rigidity thus providing
accurate machié)?hg of the workpiece.
The equipmesgs of the table includes additionalraldical pole pieces allowing clamping the
elements girregular shapes, whereas adjustabieels are placed on the sides of the body
for betg(?clamping. The construction of the limstallows smooth height adjustment of the
Iimite@:p to a workpiece thickness in the ranfjé to 20 mm above the surface of the table.
g into account machining of unusual workpiedess possible to perform additional
(Qole pieces according to the drawing. The tablen&le in IP 43 protection class. Table
Q/%allows switching on and off the magnetic field byeans of electric current impulse.

Magnetization and demagnetization is very fasthinitL.-2 seconds).
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Electro-permanent magnetic table is the electgaahtrolled device with a short operating
time due to high current values. Therefore, a timerval, of not less than 10 seconds, is0

recommended between the magnetization and demagtieti operation Q’

. Control-supply cable

Controller
Connector

Magnetic core
NdFeB magnet

(\\/]/6\&

AINiCo magnet
Coil

Insulation
Limiter F



3. Construction and operation of the controller

>

Standard equipment includes the controller to @britrmagnetic table. It is possible t@(ﬁake
the controller to control two or more tables. Thantcoller is suitable for dry r IP 20

protection class). One must make sure that the@tetis always dry and has @fgn installed
in the areas not exposed to water. The controll@dlosvs to set the degree o@'iamping force
within the range of 1-8. In addition, each con&pokhas a remote control \9@) a wire 3 meters

long to control the table in a comfortable positidntable controller ié&j‘*\specially designed

driver that can not be replaced by a direct powepky. OQ
S
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1. Display
2. Control lights:

- Magnetize (green) — irading that the table is magnetized; <z,Q

d

- Alarm (red) — activates simultaneously during iegnetization and Q’}'Q)
demagnetizationindicating an error;

$
S
o
N

- Demagnetize (yellow) — indicating that the taisledemagnetized

x
3. Control buttons: QQ)
- Function — launching the menu of controllerdtons; ‘b%
- Increase — increasing the clamping force or adtenchi e function
menu,
K
button for selecting functions ?,,Q

- Decrease — decreasing the clamping force o@mching the function
Q'
menu, Q
button for selecting functio S
- Magnetize — magnetization button; '@
- Unlock — unlocking button ; Qé}

- Demagnetize — demagnetizati utton.

3.1 The scheme and descripti of the controllepskets

'S
.\Q,
A,
& Remote
N control
< O 0 O
0\~
&
PLC
sz’ O 7 O O O
S \
)
N 5
(DQ) Table connection socket Power supphy
\& (%), &) current contacts (), (@) Phase contacts
(1) earthing @  Locked oontact
() Earthing



* Remote control P1 socketthe socket for connecting the remote control.

Descriptions of the contacts: 1. VCC, 2. 485#&b-, 4. GND, 5. PE. S
+ PLC P2 socket -socket for connecting the PLC. Below the contrblesne with,tggg’
description of PLC contacts QQ)
&
Interface | Internal Circuit Signal Description \',
N
@ _{ COM Input Magnetization: sim(@¥reous contact
m = of the contacts: 1$‘and if
g— magnetization j itive contact 7, &
» ~ Dremagnetization % will be forme if the operation is
m signal E‘J wrong the r will be 5,8,
i ) wr
. ¥, @ Magnetization = Demagf@ization: simultansous
m signal E contas{ ) the contacts: 1,24 and if
5 demagetization is positive contact &,
b @ Unlock signal be formed, and if the operation
QQ).'.'n:lng the result will be contact 5,8;
@ @ K1 \-\_ Alarm signal pb%
ired diode) - s\
I Passive switch output is the
Kz . Demagnetization Qi’g Feedback output.
* Q@ — (yellow dinde) Q..: Contact rating: 28/125W AC
K3 —‘é}) =4 or ZAJ30V DC
S, Magnetization g
* @ @ (green diode) $ E
N =
@
= | COM D@ e

- earthing cont@&:
)

&
L

3.2. Preparing the works% .

&y
Set the table on a g%l smooth surface and fastén the screws so that the table was
stationary. &Q

Place the con @\Fer in a suitable dry place in dperating position and tighten the screws.
If needed,séontroller might be installed in doatrol cabinets and controlled through the
PLC SOCES or the remote control. Wiring of theidevand the controller have been tested at
the fa@y, so before use its is just enough gbtén the connectors of the table and the
co (ﬁr. Connections must be performed carefogause of the possibility of damaging
aking) the contacts, the plugs may not be mlshasing force. To connect the connector,
éﬁfst put the connector against the socket and gamtly until the connector locks itself at the

((/ correct position.



If the connection requires new wires connecting dbetroller with the magnetic table, soft
copper wires should be used with a cross-sectiéhSomm?2 associating appropriate con@ts.
(see scheme of the controller and magnetic tableexdions). 2-phase fuse 63A must @Z’
installed between the power source and the coatrd\fter connecting all the wires @ Input
power (two-phase AC 380 V + 10% 45-65Hz) must henected. cz?-’

$
4

Warning: §

Before using the table, carefully check if the powepply was connectéé;grrectly.

Note: after magnetization of the table, power cord maylibeonn@d until the
demagnetization. However, then the table socket @cgrotected with a plug so
that the water does not get inside. )

S
{9

4. Table control “@
After the power is turned on, the display will s@?ﬁhing and no indicator lights will be lit.
To set the level of magnetization (clampin@oebe must use the arrows, setting the level
from 1 to 8 on the display. The displag@®d numbemfrO to 8 is the magnetization or
demagnetization control value. 1 is thﬁidmum neigation level, and 8 is the maximum
value of magnetization. The controb#'can be ussg for the operation of magnetization or
demagnetization in working mo&@%’r in the mode ledrgying the control channel. Having
turned on the power supply, t \%ontroller willibenediately in standby mode.

Having connected the plu,@the PLC socket théetahn be controlled by the PLCs and

does not require the co t/r&(channel change aftenecting as well as disconnecting the PLC

plug. In order to facil'r&e the assembly of theghll the contacts are indicated with the

numbers correspg g to the numbers on the sclzn®).
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4.1. Working mode

To check working mode, press® and hold for 1 satstandby mode, the 4 - digit dis‘:gmy
will show the operating status of the channels 4 foom the right to left side of the q@ﬁlay.
Below there is a description of the channel status: QQ)
» No backlight: indicates that the correspondingiedis off and is not op, le.
» Continuous backlight: indicates normal working moaethis channel. éﬁ
» Fast flashing (< 0.6 s): indicates that the maga&tn and dema@Retization of the
table is not possible due to excessive currenttsncuit caused @’the damage to the
wire insulation or partial short-circuit in the wdimg inside the Afgnetic table.
» Slow flashing (> 0.8 s): indicates that the magrainn aé)@@demagnetization of the
table is not possible due to too low current flogvilrm%bgh the circuit (check that
cable connection was properly made or whether\'@dtrfeial circuit is not partially

open. §
&
Example: <§
if the display shows the messa¢ "' ‘Z?? ( two valtioes on top of the numbers)
with a steady light it indicates that the de é&mﬁ)n in channels 2 or 1 is working properly
and that other channels do not operate. €Ging o will return to standby mode.

To view the size of the current imp ISe in the ne@ation or demagnetization channels
press®t and hold for 3 sec. in dby mode. A auessvill be displayed which may be
d="E read as follows: magqg_ctﬁ table working on charehagnetizing current 48A. If
other channels are active th ay be displayepregsingA or V. Pressing® om®  will

return to standby mode. A N

AY
&
4.2 Magnetization ag?demagnetization.
A

Proper operatioidNand maintenance of the table thétpanel controller is possible if:
- the controll in standby or operating modd displays the status of the action.
- the contr(ﬁer after starting the magnetizatiod alocking the input signal is cut off.

S
& o
The o@r of the operations is as follows:
{4

C»  magnetizing force, and then pren; and hold forr dves. If the operation is

magnetization: in standby mode - preasor ¥ to set the desired level of the

Q/% successful the green control light will light updicating the magnetization of the

11



table. If the operation fails, the Alarm red cohtight will light up and the green one

&

Q*
X
demagnetization: in standby mode- simultaneoustggpar hold 2 and wf’ fi over

will be flashing.

1 s. If the operation is successful the yellow panight will light up indio@gg the

demagnetization of the table. If the operationsfaihe Alirm red contgoaMightht will

light up and the yellow one will be flashing. QQ’
&
Note: During the magnetization and demagnetization thieviing s ol flashes oron the
display: #8288 at this point be careful and do not totle tabLQg amped element 2nt with
any magnetic or metal object. Q
')
Q)0
&
4.3 Controller settings Q’?
{9
» Switching the channels. ,&

In standby mode simultaneously press Qqﬁhd fac3tie following messagege will
oo appear on the display: t ré®s - thplay will show: Utu! and

set the desired channel number wWi{i the butbore'¥ aid confirm with €.. The

following message will appear Okﬁ displi~on oading the channel numbener: ,1”

and the status of the channell_on” — turned orf the disgay shows or - ,of” ' — the

channel is turned off. US@ﬁ% buttoasand ¥ to changethe channel numberers and

the status to "on" or "of'“h‘i order to confirm thperation gess &

Channel no. 1 — con@la the main controller

Channel no. 2 — fréb'channel

Channel no. 3 ntrol via the wired remote cdntro

Wired remot ntrol settings

In standb.)érode simultaneously pré@s  shd  foc3watil the following megssage

appea@n the displal55 | then confirm w@h | aetdvith the buttons A amd ¥

the @%eﬂﬂﬂj and then pre€  and with the buttansr ¥ the code Lan3 or iLorA

%@be set on the display. If the cclocH appeaith@®msplay it indicates thahat the

@ntrol is performed via the remote control, whereamnand Lon5 blocks the 1@ main

@ controller. For the controller to remember and en@w sttling one must presredS

&
&

and hold for about 3 s., return to standby moderegsings’. The default contrntroller
settings are restored when the power supply isodrsected or by switching the

controller to operate on channel no. 1

12



For the safety reasons and exclusion of the actatleragnetization and demagnetization run
control via the remote control is performed asoiwk: S
Magnetization using the remote control is perforrogdetting the magnetizing force V\Qg’the
arrows and at the same time pressing the buttoagnktizea and Unloce® an%@é'olding
for about 2 seconds. Q)Q)
Magnetization is performed by simultaneous pressing holding the button,"éBQemagnetize
0 and Unlockel® for about 2 sec. The default settiangsrestored when th <Z’ower supply of
the controller is off. Due to safeguards of thevice and safety of the¥users, during the
magnetization and demagnetization it is possibleatoy out only the \@ale duty cycle of the

table, meaning that after the magnetization or@dhmagnetizatig@ay be performed. Each

operation lasts about 1 sec. 0"-’

Thickness of gq,\scraped layer:
P=(A xA)/(G x V)

Machining@(gacity:
% Qmax = A XA [mm3/min]

&
$— width of the scraped layer [mm]
'V — feedrate [mm/min]
A — coefficient of the workpiece surface [mm/min]
Q‘;’) A = L1 x L2 — workpiece surface [mm2]

<

Coefficient selection tabla [ mm/min]
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Surface type Material Iilagnlesrﬁ,m ilai[%esrﬁ'm
Clamping the Low-carbon steel 12.6 7.0 Q,Q
workpiece on the Alloy steel 9.6 5.0 Q"
machined surface Cast iron 6.0 3.0 Q&}
Clamping the Low-carbon steel 4.2 2.3 ‘D%
workpiece on the raw | Alloy steel 2.8 1.7 S
surface Cast iron 2.0 1.0 QY
S
S
&S
X/
Clamping force depending on the material thickn@
>
— 350 N
3 °2)
S 300 Q)‘
@
& 250 -0?
©
E / &
~ 200 K
) N
= / <
8 150 Q
: S
@ 100 >
H i <
£ 50 A
N S
0 T T T 1
0 5 % 15 20 25
\h’k'r'kpiece thickness [mm]
)
X
&
The following table show: 'tge minimum thicknessha&f workpiece, depending on the type of
material: /z\/
&)
Q
0& Minimum
& Material thickness
N H[mm]
éz’ Low-carbon stee 8
ol Alloy steel 10
Qé Cast iron 15
<

S)

Tl@ggta presented in the above tables is approxiamal is defined together with the

(gﬂowing conditions:
%
&

L1/L2<2 H/LZ1
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» The workpiece must be properly clamped on the tabilehe thickness of the
machined workpiece is smaller than the minimumkiéss the data in the table @St
')

be reduced proportionally. Q"
> In order to protect the table while drilling one shiift up the workpiece usin@ftable
pole pieces. cz?’

» To increase the machining accuracy it is recommerideuse the 'il\'ging" pole
pieces in order to reduce the workpiece deformadimhreduce the <Z'ﬁining speed.
» While machining small items, the workpiece mustidiked usirg@ccentric limiters
mounted on the body of the table. @
» Damaged or worn surface of the table can be regmtéb@%ding. Up to 5 mm the
i)

table thickness may be ground. S
')

Q)0
&
S
&
4
| _ & . _
Operation of the magnetic table and the contr t be conducted strictly according to the

operating manual: éb'

6. Safety precautions and unacceptable us

- Each controller is only suitabl§§)ne type of thble, and therefore it is forbidden
to connect the controller to thessables other thase specified in the manual.

- To obtain the full clampinggﬁ';e the object mustdlamped on minimum 4 poles.

- If the base of the wor ﬁﬁce is irregular the clamgpforce can be increased by
tightening additional E\, pieces in the right gla.c

- Installation of the jevice and modification of thable and controller cable
connections in tWorkplace may be carried ouy &yl an authorized person (e.g.
an electrician). A,

- Magnetic cir o'>|s closed by the workpiece sowwekpiece must be placed on the
table beforgstarting the magnetization.

- do not u{éhe table for purposes other than teseribed in the manual.

- When gnetizing keep all the magnetic elements feys or other tools) away
fro§ table so that they are not pulled to tinéese.

- If machining force is too large circular limdeon either side of the table must be
éd

(§?The table is designed to operate only in a horalgmasition,
> To increase the machining accuracy is recommerwadd the "floating” pole pieces

o) in order to reduce the workpiece deformation.
% - the device can only be operated by authorized persained in the operation of the
& device
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- The time between the magnetization and demagnietizaf the table should not be
less than 10 seconds.

- during operation avoid strikes, breakages, anddd#struction of the surface o@e

pole pieces, \'Q,
- the magnetic table can be used at the temperatetes 80°C and do not@'ﬁp the
elements heated above this temperature, >

- do not start the magnetization is the workpieasoisplaced on the table,&

- do not allow people with cardiac pacemakers, pgkeerators a ther medical
apparatuses to work with the device without comsglthe doctor. ‘Z:Q’

- after each disassembly and repair, the device dhoilinspe for proper power
supply and earthing.

- repair and possible device modifications may b rout only at the
manufacturer's service. Modifications carried ooteigendently will void the
warranty and cause a risk of electric shock anuiVaifu@on.

- Do not use the device if the controller, magnahﬂ@’r other piece of equipment is
damaged or without insulation. &

S
>

X
$
@

S

Having completed the work, disconnect ’tableepowpply, clean the working surface of
chips, grease and other contaminant d

7. Maintenance and service

moigaiseeWD-40 liquids to facilitate cleaning).
Such maintenance will allow \!tdng-term trouble-freeperation of the table.
If the table is mounted on anoth@p%evice, theetanlbstrate should always be clean and the
surface smooth so that the\' ble is immobilizedis Twill help to avoid problems and

improve the machining acq@:y.

A

Damaged or worn t o'>surface can be regenerategtibging. Up to 5 mm of the table
thickness may be&@%ﬁi

Our liability unde this warranty is limited to raip or possible replacement of any faulty
component. @ to the type and way of using the&ingrsurface the warranty does not cover
restoratio ,Qneaning the working surface grindifid)is warranty does not apply to product
defects amages, which arose as a result obepror inadequate maintenance, repairs or

S

una rized modifications made outsEldES Magnesy Pawet i Tomasz Zientek Sp. k.

S
&
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After unpacking the product, check for completen&se package should include:
1. Magnetic table.

) A | | >
. A set of pole pieces and clamping screws. \'Q,

3. Table controller together with the table conimectable. QQ)

4. Connector for PLC terminal. Q,Q)

4. Power cable. @

5. Portable control panel with 3 m cable

7.1. Inspections and audits
R

During operation and upon its completion, pay aiben to e@trical wires connecting
different parts of the table, whether they are dehaged and@%ether the wire insulation is
intact. During operation place the wires in suchiay so the%&?e not squeezed or pinched by
other objects. In case of cable or insulation sta opgRxtion and rectify the fault (only a
person with appropriate licences may do that). M@circumstances run the table if any
cable is damaged. This may cause electric sho@"/em death. The table has a number of
electronic safeguards that prevent running th@bthe event of detecting malfunctions in

the electrical system or the inability to closeiﬁegnetic circuit by the clamped workpiece.

In case of any questions please CO§[ ENES Mggries +48 22 7331465, e-mail:

-

shop@magnet-magnete.eu .
R
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