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Do not use the machine for:

Models:

Tegramin-20
Instruction Manual

Intended use

For professional semi-automatic or manual materialographic
preparation (grinding or polishing) of materials for further
materialographic inspection and only to be operated by
skilled/trained personnel. The machine is only designed to be used
with Struers consumables specially designed for this purpose and
this type of machine.

Preparation (grinding or polishing) of materials other than solid
materials suitable for materialographic studies. In particular, the
machine must not be used for any type of explosive and/or
flammable material, or materials which are not stable during
machining, heating or pressure.

The machine is for use in a professional working environment (e.g. a
materialography laboratory).

Tegramin-20

Tegramin-20 with cover

Tegramin-20 with three dosing pumps
Tegramin-20 with cover and three dosing pumps

NOTE:

READ the instruction manual carefully before use.

Keep a copy of the manual in an easy-to-access place for future
reference.
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Always state Serial No and Voltage/frequency if you have technical
questions or when ordering spare parts. You will find the Serial No.
and Voltage on the type plate of the machine itself. We may also
need the Date and Article No of the manual. This information is found
on the front cover.

The following restrictions should be observed, as violation of the
restrictions may cause cancellation of Struers legal obligations:
Instruction Manuals: Struers Instruction Manual may only be used
in connection with Struers equipment covered by the Instruction
Manual.

Struers assumes no responsibility for errors in the manual
text/illustrations. The information in this manual is subject to changes
without notice. The manual may mention accessories or parts not
included in the present version of the equipment.

Original instructions. The contents of this manual are the property
of Struers. Reproduction of any part of this manual without the
written permission of Struers is not allowed.

All rights reserved. © Struers 2018.

Struers

Pederstrupvej 84

DK-2750 Ballerup
Denmark

Telephone +45 44 600 800
Fax +45 44 600 801
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Tegramin-20
Safety Precaution Sheet

Read carefully hefore use

10.

11.

12.

13.

Ignoring this information and mishandling of the equipment can
lead to severe bodily injuries and material damage.

The machine must be installed in compliance with local safety
regulations. All functions on the machine and any connected
equipment must be in working order.

The operator(s) must read the Safety and User’s Guide sections
of this manual and the relevant sections of the manuals for any
connected equipment and accessories.

The operator(s) must read the Instructions for Use and, where
applicable, Safety Data Sheets for the applied consumables.

This machine is to be operated and maintained by skilled/trained
personnel only.

The machine must always be used with the Splash guard.

The machine must be placed on a safe and stable table with an
adequate working height and which is able to carry the machine
and supplementary accessories and consumables.

Operators should ensure that the actual voltage corresponds to
the voltage on the rear of the machine. The machine must be
earthed. Follow the local regulations. Always turn the power off
and remove the plug or the cable before opening the machine or
installing additional components.

Connect only to cold water tap. Make sure that the water
connections are leak-proof and that the water outlet is working.

Struers recommend that the mains water supply is shut off or
disconnected if the machine is to be left unattended.

Consumables: only use consumables specifically developed for
use with this type of materialographic machine.

Alcohol based consumables: follow the current safety rules for
handling, mixing, filling, emptying and disposal of the alcohol-
based liquids.

Keep clear of the rotating disc and the specimen mover during
operation. While grinding or polishing manually, be careful not to
touch the grinding disc. Do not attempt to collect a specimen
from the tray while the disc is running. (Models without cover).

Wear suitable gloves to protect fingers from abrasives and warm
specimens.

Do not touch the mover head, specimen mover plate when
moving them downwards.
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14.

15.

16.

17.

18.

When working at machines with rotating parts care must be
taken that clothes and/or hair cannot be caught by the rotating
parts. Appropriate safety clothing must be used.

If you observe malfunctions or hear unusual noises - stop the
machine and call technical service.

The machine must be disconnected from the mains prior to any
service.

Wait 5 minutes until residual potential on the capacitors is
discharged.

Do not cycle mains power more than once every three minutes.
Damage to the drive will result.

In case of fire, alert bystanders, the fire brigade and cut power.
Use a powder fire extinguisher. Do not use water.

The equipment should only be used for its intended use and as detailed in the
Instruction Manual.

The equipment is designed for use with consumables supplied by Struers. If
subjected to misuse, improper installation, alteration, neglect, accident or improper
repair, Struers will accept no responsibility for damage(s) to the user or the
equipment.

Dismantling of any part of the equipment, during maintenance, service or repair,
should always be performed by a qualified technician (electromechanical, electronic,
mechanical, pneumatic, etc.).
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Icons and typography

Struers uses the below icons and typographical conventions.

A list of the Safety Messages used in this manual can be found in the
chapter on Cautionary Statements in the Reference Guide section of
the Instruction Manual.

Always consult the Instruction Manual for information on the potential
hazards marked by the icons fixed to the machine.

ELECTRICAL HAZARD

indicates an electrical hazard which, if not avoided, will result in
death or serious injury.

DANGER

indicates a hazard with a high level of risk which, if not
avoided, will result in death or serious injury.

WARNING

indicates a hazard with a medium level of risk which, if not
avoided, could result in death or serious injury.

CAUTION

indicates a hazard with a low level of risk which, if not
avoided, could result in minor or moderate injury.

CRUSHING HAZARD

indicates a crushing hazard which, if not avoided, could result
in minor, moderate or serious injury.

EMERGENCY STOP

NOTE:
indicates a risk of damage to property, or the need to proceed with
special care.

HINT:
indicates additional information and tips.
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The 'colour inside' logo on the cover page of this Instruction Manual
indicates that it contains colours which are considered to be useful
for the correct understanding of its contents.

Users should therefore print this document using a colour printer.

Bold type indicates button labels or menu options in
software programs

Italic type indicates product names, items in software
programs or figure titles

B Bullets indicates a necessary work step
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User’s Guide
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1. Getting Started

Tegramin-20 is a semi-automatic or manual machine for
materialographic preparation (grinding/polishing) for 200 mm
diameter preparation disc.

The operator selects the preparation method, the grinding/polishing
surface and the cooling fluid/abrasive suspension to be automatically
applied.

Semi-automatic preparation starts by placing the specimens in in
the specimen mover plate.

Manual preparation may be selected for special applications. The
specimens are hand-held during the preparation.

For the semi-automatic process, pressurized feet from the mover
head keep the specimens in place.

The operator starts the machine manually by pressing the start
button.

The machine stops automatically, and the operator cleans the
specimens before next preparation step or inspection.

The machine must always be used with the splash guard in place.

We recommend connecting the machine to an exhaust system to
remove fumes from the working area.

For models with cover (if Allow operation with cover open is
selected), the machine stops if the cover is opened.

If the emergency stop is activated, the power to all moving parts is
cut.

Tegramin-20 models:
o Without cover
o With cover
e  Tegramin-20 with three dosing pumps
e  Tegramin-20 with cover and three dosing pumps

11



Checking the Contents

Unpacking Tegramin (ﬁ\
&

12

Tegramin-20
Instruction Manual

In the packing box you should find the following parts:

1 Tegramin-20
Models without cover: Dummy plug mounted (see page 16)
Models with cover: Cover is mounted
Models with pumps: Dosing modules are installed

1 Splash guard

2 Mains cables

1 Water inlet hose 19 mm / 34" dia. (2 m)

1 Filter gasket

1 Reduction ring with gasket %" to 72 "

1 Water outlet hose 40 mm / 1'%" dia. (1.5 m)
2 Hose clamps

1 Connection piece for compressed air (1/8" to 6 mm dia. tube)
1 Allen key with cross handle 4x150 mm

1 Instruction Manual Set

NOTE:

Always lift Tegramin from underneath the machine.

A crane and 2 lifting straps’ are required to lift Tegramin off the

shipment pallet.

B Before lifting Tegramin into position:

B Remove the screws around the base of the packing crate and lift
the entire upper part of the crate.

B Remove the metal brackets securing Tegramin to the pallet (a 4
mm Allen key is required to remove the 8 screws that secure the
metal brackets).

B Place the two lifting straps under Tegramin.

Position straps here.

B Position the straps under Tegramin, so that they are on the outer
side of the feet.

B Use straps which are long enough so that they do not place
stress on the cover (use straps of approx. 3-3%2 m in length).

B A lifting bar is recommended so that the two straps are kept
apart below the lifting point.

1 Straps must be approved of at least twice the weight of the machine.
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Tegramin with cover: Tegré'il;'-l);ithout cover:
Ensure that the lifting straps
are held away from the top cover

B Lift Tegramin onto the table.
B Lift the front of Tegramin and carefully move into place using the
rollers.

HINT:

Store the packing crate, bolts and brackets for use whenever
Tegramin is transported/re-located.

Failure to use the original packaging and fittings could cause

severe damage to the machine and will void the warranty.

B The machine must be placed on a safe and stable table with an
adequate working height and which is able to carry at the
machine and supplementary accessories and consumables.
Check that the Tegramin is resting securely with all 4 rubber feet
on the table.

B The machine must be close to the power supply, water mains
and water outlet facilities.

B  The machine must be operated in a well-ventilated room or
connected to an exhaust system.

B Remove the screw holding the transport lock on the cone shaft.

B Press the black release button and remove the transport lock.

13
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Getting Acquainted with Please familiarise yourself with the location and names of all the
Tegramin Tegramin components:
MAIN SWITCH

The main switch is located on the rear of the machine.

The EMERGENCY STORP is located on the front of the machine.
Emergency Stop to stop all movement and the pumps. If
connected to tap water, the valve closes.

— Push the red button to Activate.

— Turn the red button clockwise to Release.

WARNING
Do not use the Emergency stop for operational stop of the machine

during normal operation.

BEFORE releasing (disengaging) the Emergency stop, investigate
the reason for activating the Emergency stop and take any
necessary corrective action.

() HINT:
- The following illustrations are of Tegramin versions without a

cover. Installation of Tegramin versions with or without a cover will
be identical.

o

Adjustment screw for the specimen mover plate height
Dosing nozzles

Button for release of specimen holder/ mover plate
Bowl and Bowl Liner

Front panel control(s)

moomw>»

14



Rear of Tegramin
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Air outlet for shift valve
Compressed air inlet

Release outlet valve from water/oil filter for
compressed air

Fuses

Main switch

Mains connection

Water inlet (mains water %4")

OP module, flushing water

Water outlet pipe

Water valve, for wet grinding

Water inlet (from Cooling Unit)
Throttle valve, flushing water for OP

15



Covers

Socket for Cover Connection

16
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Holders for dosing tubes
(3 rows on the rear of Tegramin)

Socket for cover connection

Connection for shift valve

Recirculation Cooling Unit
connection
Not used

USB connection,
for service purposes

A standard Cover is available as an optional accessory.

Without cover

With cover

Dummy plug must be in place for Tegramin
to operate, unless Tegramin is equipped
with a cover or safety cover.

Cover is connected to the socket
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Supplying Water Water for wet grinding is supplied from the water mains or a
Recirculation Cooling Unit (instructions on the next page).

Connection to Water . |NOTE:
Mains 0 The cold water supply must have a head pressure in the range 1 —
R

9 |10 bar (14.5 — 145 psi).

B |HINT:

) With new water pipe installations, leave the water to run for a few
¥ | minutes to flush any debris from the pipe, before connecting to
Tegramin.

B Mount the 90° end of the inlet hose onto the water inlet on the
rear of Tegramin (see Getting Acquainted with Tegramin):
— Insert the filter gasket in the coupling nut with the flat side
against the pressure hose.
— Tighten the coupling nut completely.
B Mount the straight end of the inlet hose on the water mains tap
for cold water:
— If required, mount the reduction piece with gasket on the
water mains tap and tighten the coupling nut completely.

Connection to Water Outlet B Mount the outlet hose onto the water outlet pipe. (Lubricate with
grease or soap to facilitate insertion.) Use a hose clamp for
fastening.

B Lead the other end of the drain hose to the water outlet. Arrange
the hose so that it slopes downward towards the drain
throughout its length. Shorten the hose, if necessary.

& |HINT:
Make sure that the drain hose slopes downward towards the drain
¥ |throughout its length and avoid sharp bends in the drain hose.

E
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Adjusting the Water Flow The flow of water can be adjusted using the manual water valve.
Water flow for flushing after OP can be adjusted using the throttle

valve.

Throttle valve, flushing water for OP

Manual Water valve

18



Connecting a Recirculation
Cooling Unit

Connecting the Water Inlet

Connecting the Water Outlet
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To ensure optimal cooling, Tegramin can be fitted with a Struers
Recirculation Cooling Unit.

NOTE:

When connecting Tegramin to both mains water AND the
recirculation cooling unit you also must install the shift valve for the
drain.

Failure to do this may result in emptying or overflowing the
recirculation cooling unit.

NOTE:

Before connecting the cooling unit to the Tegramin, follow the
instructions in the Struers Cooling Units Instruction Manual to
prepare it for use.

ELECTRICAL HAZARD

o Switch the power off when installing electrical equipment.

e The machine must be earthed (grounded).

e Check that the mains voltage corresponds to the voltage stated
on the type plate on the side of the machine. Incorrect voltage

may result in damage to the electrical circuit.

B Take the hose delivered with the pump
and remove the quick coupling from
one end.

B Slide the hose clamp onto the hose
and connect to the rear of the
Tegramin. Tighten the hose clamp.

B Connect the quick coupling on the
other side of the inlet hose directly to
the cooling unit's pump outlet (A).

B Mount the water outlet hose onto the
water outlet pipe. Use a hose clamp to
secure the hose.

B Lead the other end into the mounting
hole in the bracket on top of the static
filter unit (B).

Arrange the hose so that it slopes
downward towards the drain
throughout its length. Shorten the hose,
if necessary.

19



Connecting the Communication
Cable

Installing the Shift Valve
(Accessory)
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B Connect the communication cable to the Cooli Control Box and
then connect to the socket at the rear of the Tegramin.

B With the outlet hose mounted onto Tegramin's water outlet pipe,
mount the other end of the hose onto the pipe labelled From
Tegramin on the shift valve.

B Mount a 1.5 m piece of hose onto the pipe marked Cooli and
lead the other end to the recirculation cooling unit. Use a hose
clamp for fastening.

B Mount the second 1.5 m piece of hose onto the pipe marked
Drain and lead the other end to the drain. Use a hose clamp for
fastening.

B Connect the blue compressed air hose to the air outlet on
Tegramin and fit the other end to the shift valve, marked Connect
to Tegramin.

B Connect the plug to the socket at the back of the Tegramin
marked Shift valve.

NOTE:

Make sure that the hoses slope downward throughout their length,
from Tegramin to the shift valve and from shift valve to Cooli (or
drain).

Avoid sharp bends in the hoses. Shorten the hoses, if necessary.




Compressed Air Connections

Connection piece

Emptying the Water / Qil Filter

Connection to an
External Exhaust
System

Tegramin with Cover
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To connect compressed air:

B Mount the connection piece on the compressed air hose and
secure it with the hose clamp supplied.

B Connect the air inlet hose to the quick coupling and fit the other
end into the compressed air inlet on Tegramin.

NOTE:
The air pressure must be between 6-10 bar (87-145 psi).
Flow: 3.5-4.0 I/min.

NOTE:

Tegramin requires a continuous flow of compressed air through the
regulator valve — a faint hissing sound does not mean that there is
an air leak.

Tegramin is fitted with a water / oil filter that removes excessive
amounts of these substances from the compressed air supply. As a
result of this, it is necessary to empty the filter periodically:

B Locate the release outlet valve at the back of the machine.
B Hold a cloth under the filter to retain any water released and
press the release valve.

Release Outlet Valve

WARNING

An exhaust system should be connected when using alcohol-
based suspensions or lubricants.

B Connect a 50 mm dia. pipe to the outlet at the rear of the
machine, on the cover/safety cover bracket and connect to the
exhaust system.

NOTE:
Recommended capacity for exhaust system: 50 m3/h / 1,750 ft¥/h
at 0 mm water gauge.

21




Supplying Power

Single-phase Supply

2-phase Supply

N

Connection to the Machine
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ELECTRICAL HAZARD

e Switch the power off when installing electrical equipment.

e The machine must be earthed (grounded).

e Check that the mains voltage corresponds to the voltage stated
on the type plate on the side of the machine.
Incorrect voltage may result in damage to the electrical circuit.

The Tegramin is shipped with 2 types of Mains cables:

The 2-pin (European Schuko) plug is for use on single-phase
connections.

If the plug supplied on this cable is not approved in your country,
then the plug must be replaced with an approved plug. The leads
must be connected as follows:

Yellow/green:  earth
Brown: line (live)
Blue: neutral

The 3-pin (North American NEMA) plug is for use on 2-phase power
connections.

If the plug supplied on this cable is not approved in your country,
then the plug must be replaced with an approved plug. The leads
must be connected as follows:

Green: earth (ground)
Black: line (live)
White: line (live)

B Connect the power cable to the Tegramin.
(IEC 320 connector).
B Connect to the mains power supply.

WARNING

Always turn the power off, remove the plug or the cable and wait 5
minutes before opening the machine or installing additional
components.
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B Remove the cover plates.

B Slide the dosing module(s) into the correct position at the back of
Tegramin.

B Secure the module(s) with the attached screws.

B Connect the short piece of tube with the 90° angle and the clear
tube to the connectors at the back of the Tegramin.

B | ead the long tubes from the pumps to the bottles of
lubricant/abrasive and connect them to the nipple on top of the
bottles.

The tubes can be pressed into place in the dosing tube holders
on the rear of Tegramin.

When working with alcohol-based products, the tubes must be
replaced by the Silicone tubing supplied with the DP Dosing Module.
See the section on Changing Tubes for details.

HINT:
The picture above shows the dosing modules and tubes mounted in a

Tegramin-30.

23



OP dosing

OP flush water
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Mount the Preparation I
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Noise

Handling noise (during operation)
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When mounting the module with an OP pump:

B Push the connector disc inwards and remove the blue cap from
the OP flush water connector.

B |ead the tube from the OP pump (Pump No. 7 in the picture),
press the connector disc inwards and insert the tube into the
connector.

HINT:

The tubes from the 2 DP-dosing modules are numbered 1/3 or 2/4.
Depending on the position the dosing modules are placed in
please remove the numbers that do not match, on both ends of the
tube.

NOTE:

Ensure that the cone of the preparation disc and the counterpart on
the Tegramin are clean.

Make sure that bowl liner is clean and positioned correctly.

Place the preparation disc carefully on the Tegramin.

B Place the cone disc carefully on the driving pin and rotate it
slowly until it is safely engaged.

Different materials have different noise characteristics. Find the
sound pressure level value under Technical Data.

Decreasing the force with which the specimen is pressed against the
preparation surface, may lower the noise.

Processing time may increase.

CAUTION

Prolonged exposure to loud noises may cause permanent damage
to the hearing,

Use hearing protection if exposure to noise exceeds levels set by
local regulations.




Vibration

Handling vibration (during

operation)
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Find the total vibration exposure to hand and arm under Technical
Data.

Manual preparation may cause vibrations in hand and arm. Take
action to lower the vibration by decreasing the pressure or use a
vibration-reducing glove.

CAUTION

Risk of hand to arm vibration during manual preparation.
Prolonged exposure to vibration may cause discomfort, joint
damage or even neurological damage.

25



Front Panel
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2. Basic Operation

SII'IIBIS Tegramin-20
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Front Panel Controls

Function Key Function

Key
Controls for various purposes.
See the bottom line of the
EE$CTION F1 _F4 individual screens.
Starts rotation of the disc. Manual override - push button to
ar apply water (applies water when
glg?ATION D WATER G"—_‘_ no process is running).
Push button again to stop
applying water (water will
automatically switch off after 5

min.) 2
Only active when dosing units Only active when dosing units
é, are installed. é, are installed.
LUBRICANT Manual override — push buttonto ~ ABRASIVE @ Manual override — push button to
apply lubricant from the doser : apply diamond suspension from
bottle. the doser bottle.

Lowers & raises the specimen Rotates the Specimen Mover
mover head when preparing Yo Plate.

single specimens or when ROTATE >

adjusting positions of specimen k.
mover plate.

Starts the preparation process. Stops the preparation process.
START <D STOP @

Returns to the Main Menu or AT A  Used for entering and changing
aborts functions/changes. steps and parameters.
ESC E Turn/Push .
SC Knob Combined cursor and enter key.
Enables selected parameter

values to be activated for editing.
Saves the edited parameter
values.

Toggles when only 2 options
available.

RAISE

LOWER/ A
\ 4

2 If connected to recirculation unit, recirculation water will be applied.
27
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The display on the front panel provides different levels of status
information. For example, when the machine is switched on using the
Mains switch located at the rear, on the right-hand side of the
machine, the display informs you about the physical configuration of
the Tegramin and the version of software that is installed:

Struers

Tegramin—2¢ Version 116

Total operating time:

Time since last service:

Time until next service:
Consumahble table version 7
Database expansion installed

When operating the Tegramin, this display is the user-interface to
Tegramin’s software.



Manoeuvring in the Menu
Structure

Acoustic Signals
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The display is primarily divided into 2 areas. The position of these
areas and the information they contain are explained in the
illustration below, which uses the Options menu as an example:

Options A
Option item Settings
Display brightness:
Operation mode: Configuration
Auto continue mode: off B
Keyboard sound: on
Language: English
Grinding water source: Recirculation
Level measuring in bottles: es

Default walue
-

A Heading: this is a navigational aid, telling you where you are in
the software’s hierarchy.

B Information fields: these will be either numerical values or text
fields, providing information associated with the process shown
in the heading. The inverted text shows the cursor position.

To select items in the menu:

Turn knob to select a menu, method group or a parameter.

Push knob to open or activate the selection.

Esc Press Esc to return to the Main menu.

When pressing a key, a short beep indicates that the command has
been accepted, whereas a long beep indicates that the key cannot

be activated at the moment.

Thie ‘short’ sound can be switched on or off in Configuration under

Options.
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Software Settings When switching Tegramin on for the first time, the Select language
screen will appear (to change the language after this, refer to
“Changing the Language)”.

Select language
Deutsch
Frangais
Espafial
B2EE
R

»

Turn knob to select the language you prefer.

Push knob to accept the language.

You will now be prompted to set the time.

fidjust Time

&: 00:00
Save & Exit

] 2
" Esc | Cancel

»

Turn knob to select and to adjust the settings.

Push knob to accept the settings.

You will now be prompted to set the date.

Adjust Date

| I - 06 - 18

Save & Exit

. Esc | Cancel

»

U )

3

Turn knob to select and to adjust the settings.

Push knob to accept the settings.

»

»

When Time and Date have been set, turn knob to select
Save and Exit.

Push knob to Save and Exit (Save the settings and return
to the Main menu).

The Main menu now appears in the language you have
chosen.
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During normal operation, immediately after start up, where the splash
screen is displayed, the software goes to the screen that was used
before the machine was switched off. Thus you can continue exactly
where you left last time the machine was used.

To go to the Main menu, use the Esc key. The Main Menu is the
highest level in the menu structure. From this menu, you can enter all
the other menus.

Main menu

iﬂ Preparation methods

ﬁ Manual preparation

'\ Maintenance

'i"H' Configuration
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Changing the L —
anging fhe fanguage . Turn the knob to select Configuration.

. Push knob to activate the Configuration Menu.

‘ Turn the knob to select Options

Configuration

B“j Bottle configuration

User surface configuration

@& User suspension configuration

= User lubricant configuration

l
. Push knob to activate the Options Menu.
l

Turn knob to select Language.

«—

Options

Settings

Dption item
Display brightness: 100% ||
Operation mode: Configuration

#uto continue mode: off
Keyboard sound: On
Language:
Grinding water source: Recirculation
Level measuring in bottles: Yes

Default walue

!

Push knob to activate the Select language
. pop-up menu.

‘ Turn knob to select the language you prefer.

|
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Select language
]
Display B poutsen
Operation Francai
rancals
#uto conti i
Espaiiol
Keyboard =5
of
Language:
Grinding
Level measuring in bottles:

i’
. Push knob to accept the language.

The Configuration menu now appears in the language you
have chosen.

Check if there are any other settings that need changing in
the Options menu. If not, Push ESC to return to the
Configuration menu.

Otherwise use the Turn/Push knob to select and change
the required parameters.
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Editing Numeric Values +==. Turn knob to select the value to be changed, e.g. Display
. brightness:

Options

Option item Settings
Display brightness: 100 7 |
Operation mode: Configuration
#uto continue node: off
Keyboard sound: On
Language: English
Grinding water source: Recirculation
Level measuring in bottles: Yes

Default walue
w

. Push knob to edit the value.

! A scroll box appears around the value.

Dption item
Display brightness:
Operation mode:

#uto continue mode:

Keyboard sound: On
Language: English
Grinding water source: Recirculation

Level measuring in bottles: Yes

I Note:
If there are only two options, the popup box is not
displayed. Pressing the knob (Enter) will toggle between
the 2 options.

+==. Turn knob to increase or decrease the numeric value (or to
. toggle between the two options).

Push knob to accept the new value. (Pressing Esc, aborts
. the changes, preserving the original value.)
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Editing Alphanumeric Values .. Turn knob to select the text value to be changed, e.g.

Keyboard sound:
Options
Dption item Settings
Display brightness: 100% ||
Operation mode; Configuration
#uto continue mode: off
Keyboard sound:
Language: English
Grinding water source: Recirculation
Level measuring in bottles: Yes
Default walue
-w

. Push knob to toggle between the 2 options.

Note:
If there are more than two options, a popup box is
displayed. Turn knob to select the correct option.

Press Esc to accept the option and return to the previous
. menu
Or turn knob to select and edit other options in the menu.



Operation Mode

Changing Operation Mode
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In Operation mode 3 different user levels can be set.

Production: Methods can be selected and viewed but
no editing is possible.

Development: Methods can be selected, viewed and
edited

Configuration: | Methods can be selected, viewed and
edited and bottles can be configured.

To change the operation mode, go to the Configuration menu and
then the Options menu. Select Operation mode to get access to the
Operation mode menu.

Push knob to select Pass code.

Enter pass code

——fh
0000

——

Use the F1and F2 keys and the knob to enter the current

pass code (The default pass code is ‘2750'.):

— Use the F1and F2 keys to select digits (F1 moves to the
left, F2 moves to the right).

— Turn knob to change the digits and press knob to enter
the pass code.

Operation mode

+ Operation mode: Configuration
| Pass code: EEEE
Wew pass code: =

t

Push knob to select Configuration.
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New Pass Code

@ ©

Select operation mode

Production
Oevelopment

Configuration

!
‘ Select the desired operation mode and push knob to

confirm.

A New pass code can also be selected from the Operation mode
menu.

HINT:
When a pass code is set the operator has 5 attempts to enter the

correct pass code after which the Tegramin will be locked.
Re-start Tegramin using the Main Switch then enter the correct

Pass Code.

NOTE:
Remember to make a note of the new Pass code as settings can

no longer be changed without the Pass code.
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Bottle Configuration Before a preparation can be started, the bottles with suspensions
and lubricants have to be configured.

‘ Turn the knob to select Configuration.
. Push knob to activate the Configuration Menu.

. Turn the knob to select Bottle configuration

Configuration

Bottle configuration
User surface configuration

& User suspension configuration

-;:_f.f-'& User lubricant configuration

’3 Options

Depending on the number of pump modules and pumps
installed, from 1 to 7 configuration possibilities are
displayed.

If a pump for OP-Suspension is installed this is always
shown in position 7.

Turn knob to select the first bottle.

None (if no dosing bottle is connected).
If a bottle with diamond suspension is connected to pump
1, select Suspension.

. Push knob to toggle between Suspension, Lubricant or

l
Bottle configuration
Ho. Susp./Lub. Type Remaining
L S uspension DOP-Suspension, P 15 pm 200-250ml
2 None Disabled
3 None Disabled
4 MNone Disabled
5 MNone Disabled
6 None Disabled
7 MNone Disabled
l
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. Turn knob to select Type.

. Push knob to display the Select suspension type menu.

|

Select suspension type

1 o DP-Susp,, P
2 Nor DP-Susp., W
3 Nor DP-Susp., &
4 Mo DiaPro/DiaDuo
5
3
7

User defined

Select the correct type and grain size of the suspension

you are using.

Push knob to save the selection.

Turn knob to select Remaining.

Push knob and a pop-up will appear.

Bottle configuration

No. Susp./Lub Plea:.se_ estimate

1 Suspension TeMaining volume

2 MNone 150-200nL

4 Mone 21) Ol

4 Mone 250-300n

5 None 300-350ml

& o 350-400n
400-450n

7 Mone
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s

Esc

Turn knob to select the approximate volume that is in the
bottle and push the knob to save this value.

(This function requires that the parameter: Level
measuring in bottles in the Options menu under
Configuration is set to Yes.)

The amount of every suspension or lubricant used in the
following preparations is automatically deducted from the
remaining volume in each of the bottles and a message is
displayed when the remaining volume gets too low.

Repeat the procedure for all of the following pumps /
bottles until all bottles are configured correctly.

Bottle configuration

Ho. Susp./Lub. Type Remaining
1 Suspension DiaPro All/Lar, 400-450ml
2 Suspension DiaPro Largo 350-400ml
3 Suspension DiaPro Plus 450-500m
4 Suspension DiaPro Nap-B 250-300ml
5 Suspension DP-Suspension, P 4§ pm 350-400ml
6 Lubricant OP-Lubricant, Blug 350-400ml
7 Suspension 0P-3 850 -900m|

Press Esc until the Main menu appears.
Tegramin is now ready to set up a preparation process.



Preparation Process Setup
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Selecting a Preparation Mode
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HINT:

For information on selection of the correct preparation parameters
and consumables, visit the section on How to select a preparation
method on the Struers Knowledge website.

Two different preparation modes can be selected

Main menu

iﬂ Preparation methods

-_-ﬁ Manual preparation

'\ Maintenance

'H"f Configuration

e Specimens are prepared as single specimens
e Specimens can be prepared manually

Select the appropriate preparation mode by turning the knob and
activate the selection by pushing the knob.

The first screen displays the Method groups. On a new machine only
the Struers Metalog Guide Methods and New Group are shown.

m—

Struers Metalog Guide

New group

Methods can be organized into user defined groups, making it easier
to find the preparation method required. Up to 10 groups can be
made.

Each group can contain up to 20 different preparation methods.
Each method can have up to 10 steps.
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Selecting a Preparation Method
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‘ Turn knob to select Preparation methods.

. Push knob to open the group view.

Methad groups

alog Guide

l
‘ Turn knob to select a Method group.

. Push knob to open the method view.

!

Method groups
= A Struers Metalog Guide

Method &: Mgal: CuZn
Method B: Cu; Ti
Method C: Mild steel
Method 0: Cast iron
Method E: 100 Cr &
Method F: WG/Co
Method G: Ceramic
Method X: A1SI

B BB DEREEER

|

‘ Turn knob to select a Method.

. Push knob to open the step view.

- Struers Metalog Guide
| & Method & Mgal; Cuzn

Surface Suspension Lub. Timedpm

1 SiC-Pap. #320 Water 1:30 min
2 Largo DiaP. All/Lar. 4:30 min
3 Mol Diaf’, Mol F30 min
4 Chem 0P-U 1:30 min
5 MNew step

Copy step Delete step  Save functions
- w h 4



Creating a Preparation Method
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All parameters can be changed to optimise the preparation method.

Use the knob to select a New method.

Method groups

A Struers Metalog Guide

New group

Method groups

ey method

Push knob to open the step and display the parameter
view.

= ney qroup
New method

Suspension . Timelpm

1 Mew step

Save functions
h

= pey qroup
I Mew method
| Step Mo. 1 {New)

EJ4on ] 3:00min

Rotation speed & Direction

00rpm 3150 rpm Co-rotation

Save functions
-

43



Tegramin-20
Instruction Manual

Default settings for a typical preparation process are already
selected. e.g.:

Step No. 1 is designed to be a plane grinding step.

Step No. 2 is designed to be a fine grinding step.

Step No. 3 is designed to be a polishing step.

Change the settings to optimise the preparation method.
Use the knob to select the parameter to be edited e.g
Force.

= pey qroup
I Mew method
| Step Mo. 1 {New)

Surface & Dosing

MD-Piano 220 [ water On

B 405 O] a:00min

Rotation speed & Direction

00rpm 3150 rpm Co-rotation

Save f:gn::tinnfi
l
Use the knob to edit the parameter/ value and push the
knob to confirm the new value. (Pressing Esc, aborts the
changes, preserving the original value.)
= pey qroup
l' I New method *
|5 Step No. 1
Surface & Dosing
MD-Piano 220 [ water On

7 3:00min

Rotation speed & Direction

00rpm 3150 rpm Co-rotation

New step  Save functions
-

b

An asterisks * next to the method name indicates that a
change has been made.

After the step has been modified,

F3 Press F3 New step and step 2 is displayed — Step No. 2.
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= New group
|- New method #

|5 Step No. 2 (New)

Surface & Dosing

MD-Allegro

[P% DiaPro All/Lar, 245

EJ40n [ 430 min

Rotation speed & Direction

150 rpm =3 150 rpm {5 co-rotation

Previous step Save functions
= e

w

" |NOTE
( ) F3 New step is only available after at least one modification of the
¥ |current preparation step.

When all necessary preparation steps have been created and
modified correctly, the method should be saved.
F4 Press F4 Save and a pop-up is displayed.

= New group
|- New method #
S Step Mo, 2 (Mew)

Surface & Dosing

MD-Allegro

[P% DiaPro Al/Lar, 245

Ed40n (] 430 min

Rotation speed & Direction Save functions

150 rpm =3 150 rpm

Previous step
-

Save method as

Select Save method to save the method, with the current name and
current method group.

OR select Save method as and specify a New Method group and a
New method name.

An entire preparation method can be created step by step. However,
an easier way would be to modify an existing preparation method.
All existing preparation methods, including Metalog Guide methods
can be used for modification.

Modifying an Existing Preparation Select the preparation method to be modified, go through the

Method different preparation steps and make the necessary adjustments.
Then press F4 Save and select Save method as to save the method
under a different name and, if wanted, in a different group.

45



46

Tegramin-20
Instruction Manual

L-MMgmm

Rotation

1501

Text editor

Current text:

Edited text: Me thod 01
HBCDEFGHIJKLMNOP
abcdefghijkimnop
0123456789 +-%/7., i;
AAAAACPPEEEETIIY WO
daa3agdPEéeEiiiTy Wo

ARSTUYWKYZEGA &S _
gqrstuvwxyzasipB\
=0)<>014}
doods0olivvzen
bedishbbiupyzes

Rename method, or accept suggested name.
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To avoid accidental changes or deletion of a preparation method, a
method can be locked.

In the Method view screen, select the method to be locked,
e.g Method 01.
Press F1 Change status

Method groups

Method 01 QUESTION 23

New method
Lock method?
o+ &
Esc ' Mo o Yes

Change status Celete Renae
- w -

. Push knob to lock the method.

|

Method groups

Method 01
Mew method

The lock symbol in front of the method name has now changed
status and shows the locked method. This method can still be
modified, but when saving any changes it is only possible to select
Save method as.

Surface & Dosing
@|Ho-allegro [P oP-Suspension, P 9 pn 0/0
|55 DP-Lubricant, Blue 241

Edson [ 3:00min

Rotation speed & Direction Save functions

[£]150 rpm =3 150 rpm

Save method as
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Setting Dosing Levels
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To unlock a method repeat the procedure above.

When suspensions and/or lubricants are used in a preparation step,
first the type of suspension or lubricant is selected and afterwards
the dosing level.

Following "Level:", two values can be set, e.g. 1/5

The first value [1] is the pre-dosing level, the amount of suspension
or lubricant applied onto the surface before the actual step is started.
This is used to provide a lubricated surface to avoid any damage that
could occur if the specimens would be running on a dry surface.
Depending on the frequency of use and the type of surface different
values should be set. For frequently used surfaces a lower value can
be used than for surfaces used only once in a while.

The second value [9] is the dosing level maintained throughout the
preparation. This is set according to the type of surface: soft, napped
polishing cloths require more lubricant than hard, flat cloths or fine
grinding discs. Fine grinding discs require a lower dosing level of
abrasive than polishing cloths.

Settings for Change
Option increment
Pre-dosing Dosing
Dosing Level 0-10 0-20 1

Group 1

= Mew method #

Surface & Dosing
MO-tlleqro % oP-suspension, P 2 - [MEY 5
|25 DP-Lubricant, Blue 28

Edson 300 min

Reotation speed & Direction

150 rpm [ 150 rpm = Co-ratation

hew step Save functions
w w




Process k

Starting the Preparation g%
]
i

Tegramin without Cover

AN

Tegramin with Cover

Stopping the Process

Spin Function

Inserting Specimen Mover
Plates
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NOTE:
The operator must be familiar with the precautions listed in the
Safety Precaution Sheet before operating Tegramin.

Once the desired method has been selected,
B Press Start < to start the preparation.

WARNING

¢ Do not attempt to collect a specimen from the tray while the
disc is running.

e While the disc is rotating, ensure your hands are kept well
clear of its periphery and out of the bowl.

Once the desired method has been selected,
B Close the cover.
B Press Start < to start the preparation.

The process stops automatically when the set preparation time has

expired

B To stop the process before the set preparation time has expired,
press Q.

The built-in Spin function can be used to remove water from a MD-
grinding disc or a SiC-paper before removing it, or to dry a
preparation disc or an MD-Chem polishing cloth.

B Press and hold the Disc key 2 to start the Spin function.
B Release the Disc key to stop the Spin function.

The Tegramin can be operated with specimen mover plates for
single specimens.

B Press the Raise/Lower ¢ button to ensure that the mover head is
fully raised.

B |oosen the Allen screw on the mover head using a 4 mm Allen
key.

B Insert the specimen mover plate and rotate it until the two pins
are aligned and then push the mover plate upwards.

B Fasten the screw and ensure that the specimen mover plate is
securely fixed.

B Remove your hand from the mover plate.
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Lowering the Specimen Mover
Head

A\

Adjusting the Horizontal
Position of the Specimen
Mover Plate

Placing the Specimens in a
Mover Plate

@
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B Press the Raise/Lower ¢ button to lower the specimen mover
head into position ready for preparation.
The space between the preparation disc and the specimen mover
plate should be about 2 mm.
For adjusting the distance please see the chapter: Adjusting the
Specimen Mover Plate Height.

WARNING
Keep hands clear of specimen mover plate when lowering it.

To adjust the horizontal position of the specimen mover plate over

the preparation disc:

B Loosen the screw on the mover head using a 4 mm Allen key.

B Move the mover head to the left or the right to adjust the
horizontal position.

B Fasten the screw and ensure that the specimen mover head is
securely fixed.

The specimen mover plate should be positioned to allow the
specimen to run 3 — 4 mm over the edge of the preparation disc.

B Place the specimens in the holes to the front.

B Rotate the mover plate 120 ° by pressing the Rotate O key on
the control panel.

B Repeat until all specimens are placed / holes are used.

NOTE:

The height of the specimen should be between 8 — 35 mm and not
exceed 0.7 x specimen diameter.

Example: A specimen with a diameter of 30 mm should not be
higher than 30 x 0.7 = 21 mm.




Recommendations for
Grinding Single Specimens
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Do not use plane grinding with coarse abrasives when preparing
single specimens. It is normally not necessary, and the use of coarse
abrasives can result in un-plane specimens.

If, for whatever reason, it is necessary to grind using coarse
abrasive, the planeness may be improved using the following
recommendations:

Use the smallest grain size possible (bear in mind that this will
increase the overall preparation time).

Use a mounting resin with a wear resistance similar to the
specimens wear resistance.

Use 150 rpm for both grinding disc and specimen mover.
(When using lower speeds decrease the speed on both the disc
and the specimen mover).

Use co-rotation.

(both the disc and the Specimen mover head rotate in the same
direction).

Use low force.

Position specimen mover head of Tegramin so that the
specimens do not pass over the centre of the preparation disc.
Lower the specimen mover plate as much as possible, without
contacting the preparation surface
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Manual Preparation WARNING
Z j s ¢ While grinding manually, be careful not to touch the grinding

> surface.

e Wear gloves to protect fingers from abrasives and warm
specimens.

o Wear safety googles if required in the consumables SDS.

¢ Do not attempt to collect a specimen from the tray while the
disc is running.

e While the disc is rotating, ensure hands are kept well clear of
its periphery and out of the bowl.

B From the Main menu, select Manual preparation.
Manual preparation

Surface & Dosing

MD-Dac [P DiaPro Dac 8

Time
@] 1:30 00 |
Rotation speed

[£] 150 rpm

B Set the individual preparation parameters and consumables
used.

B Press Start <.
The disc will start turning at the pre-set speed and dosing will
commence.

Running

Manual preparation

Surface & Dosing

MD-Dac [P DiaPro Dac 8

Time
1:19 min
Rotation speed

[£] 150 rpm

The disc and dosing will stop automatically when the pre-set time

expires.

B To stop both the disc and the dosing before the time has expired,
press Stop Q.
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Daily Service

Weekly Service

Tegramin with Cover
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3. Maintenance

B Clean all accessible surfaces with a soft, damp cloth.
B Clean the bowl with water.

NOTE:
Do not use a dry cloth as the surfaces are not scratch resistant.
Grease and oil can be removed with ethanol or isopropanol.

NOTE:

Never use acetone, benzol or similar solvents.

B Clean painted surfaces and the control panel with a soft damp
cloth and common household detergents.

For heavy duty cleaning, use Struers Cleaner (Cat. No.
49900027).

Remove the preparation disc and the bowl liner.

Remove all dirt from the drain tube.

Clean (or discard) the bowl liner and insert the clean (or new).
Put the preparation disc back in place.

Clean the pressure feet applying the force on the specimens

(Select the Maintenance menu and Cleaning of specimen mover

head).

B Press the release outlet valve to drain the water/oil filter (please

see section on Emptying the Water / Oil Filter).

NOTE:
Make sure, that the cleaning water is not drained into the
recirculation unit (if any).

m Clean the cover with a soft damp cloth and a common household

anti-static window cleaning agent.
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Cleaning of Tubes
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Clean the tubes weekly or every time bottles are changed or
replaced, thus avoiding lubricant/suspension left in tubes interfering
with the preparation procedures.

To clean the tubes:

B Go to the Maintenance menu and select Cleaning of tubes then
follow the on screen instructions.

Cleaning of tubes

Ho. Susp./Lub. name Status Select
1 DiaPro All/Lar, Clean  No
2 DiaPro Largo Clean  No
3 DiaPro Dac Lsed ‘fes
4 DiaPro Dur Clean
5 DP-Suspension, ' 3 pm Used
6 DP-Lubricant, Blue Used
7 0P-S Clean

Start cleaning Select "Used"
= A

w

B Press F4 to select all the tubes that have been used.
To select or unselect a single tube move the cursor to the
respective tube and press Enter.

B  When 1 or more tubes have been selected, press F1 to start the
cleaning process.

B Follow the instructions on the screen to complete the operation.



Cleaning of Specimen Mover
Head

Calibration of Pump Capacity
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Tegramin is equipped with a function that allows you to clean the feet
applying the force onto the specimens.

B To activate these functions:
Go to the Maintenance menu and select Cleaning of specimen
mover head.

Cleaning of specimen mover head

The purpose of this screen is to make it possible to clean certire—
mechanical parts of the specimen mover head.

Lower feet

-

B Press F1 to activate the function.
— Press F1 to lower the feet - the pistons can now be cleaned or
lubricated.

NOTE:

Never try to force any of the movements.

If the components do not move as they should contact Struers
Service.

The amount of liquid delivered onto the preparation surface can
change over time. To be able to keep a constant dosing level, every
pump can be calibrated individually.

For highest precision we recommend calibrating the pump capacity
every 3 months as well as each time the tubes are changed.

To calibrate the pumps:
B Go to the Maintenance menu, select Calibration and adjustments
and then select: Calibration of pump capacity.

Calibration of pump capacity

Calibration item Calibration value

3.0 mls min
[ Dosing punp 3: 53.0 ml/min
{5 Dosing punp 4: 53,0 ml/min
[ Dosing punp 5 52,0 ml/min
[ Dosing punp & 53,0 ml/min
{5 Dosing punp 7: 92,0 ml/nin

605
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B Select the pump to be calibrated by moving the cursor to the
respective position.

B Exchange the bottle with suspension or lubricant with a container
with water and press F1 to start the pump.

B When the water coming out of the nozzle is clean (clear) stop the
pump by pressing F1 again.

B Take an empty measuring cylinder and place it underneath the
dosing nozzle. (For highest accuracy weigh the measuring
cylinder).

B Press F1 again to start the calibration process. The pump will run
for precisely 60 seconds.

B After the pump stops, measure the volume of water in the
container (or weigh the measuring cylinder again).

B Enter the amount of water measured and confirm the new value
by selecting Save & Exit.

Calibration of pump capacity

Calibralit Fnter the reading from the
8 Dosing measuring glass

|55 Dosing

I8 Dosing 52.5|%
(58 Dosing Ve % EXI
[55 Dosing

[ Dosing

[ Dosing o=
Pump tiime: 0s

.0 ml min
.0 mld min
0wl min

Based on the new calibration value, Tegramin will now recalculate
the dosing levels to ensure the best possible accuracy.

B Repeat the process for the other bottles.



Adjustment of Tube Cleaning
Time

Time from empty to filled tube
Pumps 1-6

Pump 7

Cleaning time

Time from T-pipe, to nozzle
(Pump 7 only)
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Tegramin is also equipped with a function to specify the length of
time needed to clean the whole length of the tube. These values are
also used when refilling the tube with suspension or lubricant after a
tube cleaning. Therefore, the cleaning times can be adjusted e.g. if
the tubes have been shortened after installing the dosing units.

To adjust the tube cleaning time:
B Go to the Maintenance menu, select Calibration and adjustments
and then select: Adjustment of tube cleaning time.

fidjustment of tube cleaning time

Settings

Setup item
Pump 1-6, time from empty to filled fube: 208
Pump 1~&, cleaning fime: 3008
Pump 7, time from empty to filled tube: 17.0s
Pump 7, cleaning tine: 3005
Pump 7, tine from T-pipe to nozzle: 908

Default walue
-

Increase the time if: Diamond suspensions or lubricants do not
reach the dosing nozzles after a cleaning
process before a preparation step starts.

Decrease the time if: Diamond suspension or lubricant is dosed
before the pre-dosing is started

Increase the time if: OP suspension does not reach the dosing
nozzles after a cleaning process before a
preparation step starts.

Decrease the time if: ~ too much OP suspension is dosed before
the pre-dosing is started

Cleaning time can be set for all tubes. The cleaning time specifies
the length of time the pump will run during a cleaning cycle. This
value can be changed depending on personal preferences.

The time from the T-pipe, where the water for flushing is added, to
the nozzle can also be set.
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When working with alcohol-based products, the tubes mounted in the
pumps supplied with Tegramin will harden over time. Therefore, a
piece of silicone tubing is supplied with the Tegramin dosing modules
as Silicone has a better resistance against alcohol.

To exchange the tube with a Silicone tube:

B Separate the doser tubes at the white coupling (the coupling
should stay on the tube connected to Tegramin).

B Disconnect the other end of the tube from the Tegramin @.

@

B Press the two tabs at the base of the pump @ and remove the
pump from the shaft.
B Press the two tabs on the pump ® and remove the bottom cover.
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B Remove the 3 rollers.

B Remove the tube and transfer the white clips and the connector
to the new silicone tube Note that the two clips must be the same
distance apart as on the original tube.

B Fit the new tube into the housing and press firmly into place.
Press the 3 rollers in the pump housing.

Re-mount the bottom cover.

Press the pump back onto the shaft, then re-connect the tubes
Check that the tubes are connected correctly so that liquid is
pumped to the dosing nozzles.
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Adjusting the Specimen Mover Tegramin is equipped with a mechanism to adjust the distance
Plate Height between the specimen mover plate and the preparation disc.
For easy access to the adjusting screw, position the mover head to
the right (adjusting screw backwards).

Screw for adjusting height of
specimen mover plate

Screw for adjusting position

| of specimen mover head

Tegramin-20 from above

To adjust the distance

B Go to the Maintenance menu, select Calibration and adjustments
and then select: Adj. of specimen mover plate height and follow
the on screen instructions.

Calibration and adjustments

"5’ Calibration of pump capacity

°Jq'|1~ fidjustment of tube cleaning time

E fdj. of specimen mover plate height

fidj. of specimen mover plate height

1. Mount a disc, a MO grinding surface, and a specimen mover plate.

2. Insert a 4 mm &llen key in the hole at the back of the top
COVER,

3. Press F2 to lower the specimen mover plate.

4, Turn the Allen key until the gap between the grinding surface and
the specinen mover plate is approx. 2 om,

5. Remove the Allen key and press Esc to leave the menu.

B Turn Allen key Clockwise to increase the gap.
B Turn Allen key Counter - Clockwise to decrease the gap.
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It can become necessary to reset certain functions to the factory
settings using the Reset functions menu.

For example, when exchanging dosing modules which have a
different pump configuration (e.g. mounting a dosing module with
1 DP pump in place of a 2 DP dosing module).

To reset methods or configuration:
B Go to the Maintenance menu and select: Reset functions.

Reset functions

. Reset methods

?‘ Reset configuration

B  When selecting Reset methods there are 2 selections possible:
Reset methods in one group, and
Reset methods in all groups.

NOTE:
When the preparation methods are reset in one group or in all
groups they are deleted and cannot be re-established.

B Select Reset configuration to set all configuration parameters
back to their default settings.
B Switch Tegramin off, then on again and reconfigure the settings.

HINT:
It is advisable to make a note of your own customised settings
under Options or Bottle configuration before carrying out a Reset

configuration.
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m Press Start .
The machine starts operating.

B Activate the Emergency-stop.
If operation does not stop, press Stop & and contact Struers
Service.

The cover’s open and close function is supported by two springs.
B Inspect that springs are intact and free of corrosion.
B Close the cover and verify that the downward movement is
dampened.
If the cover is not dampened, contact Struers Service.

WARNING

Do NOT use the machine with defective Safety Devices.
Contact Struers Service.

Please see Spare Parts and Diagrams in the Reference Guide
section of the Instruction Manual.

WARNING

Safety critical components are to be replaced after a maximum
lifetime of 20 years.
Contact Struers Service for information.
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4. Cautionary Statements

WARNING

Do not use the Emergency stop for operational stop of the machine
during normal operation.

BEFORE releasing (disengaging) the Emergency stop, investigate
the reason for activating the Emergency stop and take any
necessary corrective action.

ELECTRICAL HAZARD

o Switch the power off when installing electrical equipment.

e The machine must be earthed (grounded).

e Check that the mains voltage corresponds to the voltage stated
on the type plate on the side of the machine. Incorrect voltage
may result in damage to the electrical circuit.

WARNING

An exhaust system should be connected when using alcohol-

based suspensions or lubricants.

WARNING

Always turn the power off, remove the plug or the cable and wait 5
minutes before opening the machine or installing additional
components.

CAUTION

Prolonged exposure to loud noises may cause permanent damage
to the hearing,

Use hearing protection if exposure to noise exceeds levels set by
local regulations.

CAUTION

Risk of hand to arm vibration during manual preparation.
Prolonged exposure to vibration may cause discomfort, joint
damage or even neurological damage.

WARNING

¢ Do not attempt to collect a specimen from the tray while the
disc is running.
e While the disc is rotating, ensure your hands are kept well

clear of its periphery and out of the bowl.
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Keep hands clear of specimen mover plate when lowering it.

A
N T ——

While grinding manually, be careful not to touch the grinding
surface.

Wear gloves to protect fingers from abrasives and warm
specimens.

Wear safety googles if required in the consumables SDS.

Do not attempt to collect a specimen from the tray while the
disc is running.

While the disc is rotating, ensure hands are kept well clear of
its periphery and out of the bowl.

Do NOT use the machine with defective Safety Devices.
Contact Struers Service.

> P

Safety critical components are to be replaced after a maximum
lifetime of 20 years.
Contact Struers Service for information.
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9.

Transport and Storage

NOTE:

Store the packing crate, bolts and brackets for use whenever
Tegramin is transported/re-located.

Failure to use the original packaging and fittings could cause
severe damage to the tester and will void the warranty.

Follow these steps:

Clean the machine.

Disconnect suspensions / lubricants and make sure that the
tubes are empty.

Remove the preparation disc.

Place the specimen mover head transportation bracket and
secure it with the screw.

Disconnect power, water and compressed air.

Remember to place a piece of cloth in bowl to collect remaining
water (if any).

Position the straps on the outer side of the feet.

Arrange the straps and the lifting bar as described in Unpacking
Tegramin.

Move the machine to its new location.

If the machine is bound for long-time storage or shipping, follow
these additional steps:

Lift and place the machine on the shipment pallet.
Secure the machine to the pallet using the transportation
brackets.

Build the transport crate onto the pallet.
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6. Disposal

Equipment marked with a WEEE symbol = contain electrical and
electronic components and must not be disposed of as general
waste.

Please contact your local authorities for information on the correct
method of disposal in accordance with national legislation.
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1. Struers Knowledge

Mechanical preparation is the most common method of preparing
materialographic specimens for microscopic examination. The
specific requirement of the prepared surface is determined by the
particular type of analysis or examination. Specimens can be
prepared to the perfect finish, the true structure, or the preparation
can be stopped when the surface is acceptable for a specific
examination.

HINT:
For further information, see the section on Grinding and Polishing
on the Struers website.



http://www.struers.com/en-GB/Knowledge/Grinding-and-polishing

Accessories

Consumables

Attaching a Cover
(optional/accessory)

///ﬁ\\
®
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2. Accessories and Gonsumables

Please refer to the Tegramin brochure for details of the range
available.

Please refer to the Struers Consumables Catalogue.

Struers recommended using a cover when working with alcohol-
based consumables.
A Cover kit is available as an accessory.

HINT:
Struers offers a comprehensive range of consumables for grinding
and polishing.

The use of Struers consumables is recommended.

Other products may contain aggressive solvents, which dissolve e.qg.
rubber seals. The warranty may not cover damaged machine parts
(e.g. seals and tubes), where the damage can be directly related to
the use of non-Struers consumables.
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3. Trouble-shooting

Error Messages Error messages are divided into two classes:
Messages
Errors
Messages Messages are intended to inform the operator of the machine’s

progress and advise about minor operational errors.

Errors In some cases, operation cannot continue before an authorised
technician has rectified the error.
Turn off the machine at the Main Switch immediately. Do not attempt
to operate unit before a technician has rectified problem.
The following table gives further information on some of the Error
messages that may appear.

Message No. | Explanation Action Required
(%] ERROR +0 | #0 | Unspecified error. Press Enter to acknowledge the
message.
Restart the machine. If the error persists,
Errar with illegal error number, contact Struers Service.

Please note the circumstances in which
lead to the error.

("

(%] ERROR #1

#1 This message is shown when the | Message will disappear when the
emergency stop is activated. emergency stop button is de-activated.

Emergency stop activated,

#13 | The name you want to use for a | Please use a different name for the
group of methods exists already. | 9roup.

(%] ERROR #13

Group name is already in use,
Please select another name,

o-

(%] ERROR #14

#14 | The name you want to use for a | Please use a different name for the
method exists already. method.

Method name is already in use,
Please select another name,

("
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Message

No.

Explanation

Action Required

(%] ERROR

#15

"Mew method" is a reseryved name.
Please select another name,

("

(%] ERROR

#19

Flease raige the specimen holder
head before you press START,

("

Q ERROR 423

The method is used for process,
Some functions are not allowed,

O

#15

The name you want to use is
reserved by the Tegramin.

Please use a different name.

#19

The specimen holder head must
be in the top position to continue.

Press Enter to acknowledge the
message, then press ¢ to move the
specimen holder head to the top
position.

(] ERROR

#24

Suspension and lubricant are not
compatitle,

an

ERROR

(x)

#20

Surface and suspension are not
compatitle,

an

ERROR

(X

#35

Consumable name is already in
ze, Please select another name,

O

#23 | The method is in use and some | Press Enter to acknowledge the
parameters cannot be changed message. Wait until the process is
and some functions are finished.
unavailable.

#24 | As user defined consumables are | Press Enter to acknowledge the
not divided into product groups, it | message and choose a lubricant which
is possible to combine a user is compatible with the selected
defined suspension with an suspension or change the lubricant type
incompatible user defined for the user-defined lubricant. This is
lubricant. done in the "User lubricant configuration”

screen.

#25 | \When creating a method, it is not | Press Enter to acknowledge the
possible to combine a user message and choose a different
defined suspension with an suspension (or surface).
incompatible surface.

#35 Press Enter to acknowledge the

The name you want to use for a
consumable exists already.

message. Please use a different name
for the consumable.
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(X

Emergency stop activated, but
24y OC control power is
constantly disconnected!
Please call service technician,

Iy

activated, but the 24V control
power is constantly
disconnected.

Message No. | Explanation Action Required
() ERROR w0 | #38 Change the operation mode to”
Development” or “Configuration”
Editing restricted by
operation mode,
o
) ERROP #40) #40 | The "Level measuring in bottles” | To activate "Level measuring in bottles”:
function has been set to No in Go to the Options screen and select
o ) the Options screen. Yes.
BT @ A0 I G Then return to the Bottle configuration
Options”, screen and set the actual remaining
level of liquid for all the configured
O Ok bottles.
() ERROPR w3 #43 | Function not available in the Press Enter to acknowledge the
current menu. message.
e i (ot ol 3 Select a method and select a step
ﬂf_"”a D= nOt dloued Trom containing the consumable to be dosed.
i MEn,
o
) ERROP +47 | |#47 |No tubes have been selected for |Press Enter to acknowledge the
cleaning yet. message. Please select the tube(s) you
Tubels) not gelected for cleaning, wanj to clean, then select cleaning
please use the turn-push-button again.
to select tubeds),
o
() ERROR «55 | | #56 | The emergency switch has been | Please contact Struers Service.
Emergency stop activated, bt activated, but the 24V control
20 O control pover s n’ut power is not disconnected.
disconnected!
Please call service technician,
ERROR 457 § | #57 | The emergency switch has been | Please contact Struers Service.
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Message No. | Explanation Action Required
(%] ERROR :50 0 |#59 | There is a failure in the Press Enter to acknowledge the
compressed air supply. message. Check and re-establish the
compressed air supply.
Wo air or air pressure too Low!
o
(%] ERROR +:0 @ |#60 | There is a failure in the pressure | Check the compressed air supply and
regulator. restart the machine. If the error persists,
contact Struers Service.
Fressure regulating error!
o
(] ERROR +c1 |#61 | The pressure system is not Press Enter to acknowledge the
calibrated correctly. message. Restart the machine. If the
error persists, contact Struers Service.
Pressure system not calibrated!
o
(%] ERROR «c4 J |#64 | After pressing stop or when the | Press Enter to acknowledge the
preparation time expired, the message. Use the emergency stop to
preparation disc did not stop. stop the disc. Restart the machine. If the
Disc: motor not stopped! error persists, contact Struers Service.
o
(%] ERROR s+t ] |#68 | The specimen holder motor is Press Enter to acknowledge the
driven by the preparation disc. message.
BLOC motor regulator output is Position the specimen holder more to
. . the left (to reduce the friction force) or
AL AL ARy LS WA reduce the force and/or the disc motor
speed.
Q 0 Press START again. If it does not help,
contact Struers Service.
#69 | The end stops of the specimen

Q ERROR #E3

Left or right end stop of
specimen mover head not adjusted!

O

mover head are not adjusted
correctly.

Press Enter to acknowledge the
message. Call Struers Service.

73




Tegramin-20
Instruction Manual

(X

Frequency inverter error!
An undervoltage state is deftected.

O

An error in the frequency inverter
is detected.

Message No. | Explanation Action Required
(%] ERROR +70 |#70 | There is no electrical connection | Press Enter to acknowledge the
to the pump mentioned. message. Switch of the machine.
The following dosing pump mator Remove the pump module in question
has a bad electrical connection; and slide back in position again. Restart
the machine. If the error persists, contact
Pump motor 1 Struers Service.
o
() ERROR #71 | The power supply for the Press Enter to acknowledge the
specimen mover motor is too message. Restart the machine. If the
Specinen mover motor pover high or too low (24 V DC +/- error persists, contact Struers Service.
10%).
supply out of range or missingt %)
o
(] ERROR «72 1 |#72 |24V DC supply voltage out of Press Enter to acknowledge the
10% range. Power supply must | message. Restart the machine. If the
247 DE supply out of range o be adjusted or exchanged. error persists, contact Struers Service.
mmizzing!
o
Q ERROR «72 0 |#73 |12V DC supply voltage out of Press Enter to acknowledge the
10% range. The PCB might be message. Restart the machine. If the
124 O supply out of range or damaged. error persists, contact Struers Service.
migsing!
o
Q ERROR «74 ] |#74 |5V DC supply voltage out of Press Enter to acknowledge the
10% range. The PCB might be message. Restart the machine. If the
5 D supply out of rangs or damaged. error persists, contact Struers Service.
migsing!
o
ERROR a0 |#80

Press Enter to acknowledge the
message. Check the mains supply.
Restart the machine. If the error persists,
contact Struers Service.
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(x)

The cover iz not closed
completely or cover sensor
defective,

an

activated or defective.

Message No. | Explanation Action Required
(%} ERROR «21] |#81 | The mains supply is too high, or | Press Enter to acknowledge the
the frequency inverter is message. Check the mains supply.
Frequency’ iverter errar! defective. Restart the machine. If the error persists,
' tact St Service.
A0 overyoltage state is detected, contact struers service
o
() ERROR #82 | The disc motor is overloaded, but | Press Enter to acknowledge the
not yet overheated. message. Reduce the force and
Frequency invarter error! continue the preparation process.
The disc motor is overloaded,
o
() ERROR #83 | The safety signal in the Press Enter to acknowledge the
frequency inverter (controlled by | message. Restart the machine. If the
Frequency inverter error! the Tegramin PCB) has not been | error persists, contact Struers Service.
The safety signal is not activated.
activated,
o
() ERROR #84 An error in the frequency inverter | Press Enter to acknowledge the
is detected. (The codes shown | message. Restart the machine. If the
Frequency inverter error! are refer to the frequency inverter | error persists, contact Struers Service.
Alarm code; 199 manual.) Make a note of the error codes to assist
Fault codes 200 in finding the fault.
o
ERROP #87 | The sensor for the cover is not Press Enter to acknowledge the

message.
Open and close the cover, check for
possible obstacles. Restart the machine.
If the error persists, contact Struers
Service.

Check that the cover is completely
closed, and press START.

If this does not help, call Struers Service.
For models without a Safety cover,
Tegramin can be operated whilst waiting
for Service.

Go to Options screen and set "Allow
operation with cover open” to “Yes”.
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37

(x)

Start denied, an emergency stop
malfunction is detected, Please
call service technician,

(- 1)

stop.

Message No. | Explanation Action Required
%) ERROP w00 | #89 | Electrical output error e.g. “X- Press Enter to acknowledge the
motor”. message.
é bad electrical connection for Restart the machine. In certain .
the following output is detected: circumstances (dependent on which
module has failed) it may still be
Q H-mator possible to operate the machine.
0k
If the error persists, contact Struers
Service.
Make a note of the specific output
mentioned to assist in finding the fault.
#30) ress Enter to acknowledge the
ERROR #90 Press Enter to acknowledge th
message. Restart the machine. If the
No communication to frequency error persists, contact Struers Service.
inverter!
o
(%] ERROR «32 § |#92 | Air pressure too low to carry out | Check compressed air connection and
“Adjustment of specimen mover | press Enter to carry out to the
plate height”. adjustment.
Wo air or air pressure too Low! Or
Press ESC to abort the adjustment.
Esc | Cancel Q Ok
(%] ERROR #93 #93 | Compressed air pressure is too | Press Enter to acknowledge the
low or there is a failure in the message.
Force system error or air pressure regulation system. Check compressed air connection
pressure oo Low! (pressure should be between 6 and 10
' Bar)
o ok If the error persists, contact Struers
Service.
.m. ERROR #94 #94 | Electrical input error e.g. “BP 1. Press Enter to acknow|edge the
message.
e L The machine can be used to perform
the following input is detected: manual preparations but will be unable
EP 1 to perform automatic preparations.
o . Contact Struers Service.
ERROR #97 | Malfunction of the Emergency Press Enter to acknowledge the

message. Restart the machine. If the
error persists, contact Struers Service.

Do not attempt to operate the machine
with a defective Emergency stop.
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Physical Observations/Problems

Explanation

Action required

Noise when the machine starts or
the machine will not pull.

The belt is not tight enough.

Call Struers Service. The belt must
be tightened.

Functions are not carried out.

Machine not operating

Fuse at the rear of Tegramin blown.

Replace the fuse.

Water not draining away.

Drain hose squeezed.

Straighten the hose.

Drain hose clogged.

Clean the hose.

Drain hose does not slope
downward.

Adjust the hose to slope evenly
downwards.

Cooling water stops.

Wrong software setting.

Check software setting.

Water tap on mains closed.

Open for water.

Built-in water tap closed.

Open for water.

Built-in water tap blocked.

Clean water tap.

Filter at the water inlet blocked. Clean filter.
Insufficient water flow of water Built-in water tap blocked. Clean water tap.
Filter at the water inlet blocked. Clean filter.

Water valve needs to be adjusted.

See Adjusting the Water Flow.

Cooling water drips after stop.

Defect in the solenoid valve.

Call Struers Service. The solenoid
valve must be replaced.

Continuous, irregular wear on a
grinding/polishing surface.

Worn coupling on specimen mover
plate or the specimen mover head
of the Tegramin.

Please contact Struers Service to
replace the coupling.

The preparation disc runs unevenly
or stops.

Force too high.

Reduce the force.

The preparation disc stops.

Frequency inverter has stopped the
equipment.

Switch the equipment off.
Wait for a few minutes then Re-
start.

If error remains, contact Struers
Service.

Specimens are wider than the
radius of the preparation disc.

Use smaller specimens.

Uneven specimens.

Specimens are passing over the
centre of the disc.

Reposition the horizontal position of
the Specimen Mover Plate. See
Adjusting the Horizontal Position of
the Specimen Mover Plate.
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4. Service Information

Tegramin offers extensive information about the conditions of all
different components.

To reach this function:
B Go to the Maintenance menu and select: Service information.

Service information

Dutput

Adjustment & Calibration
Functional tests
Statistics

Device information

Yoltage & Temperature monitor

Software version: 1,14

Various topics can be selected for information on the condition of the
different components.

Service information can also be used in cooperation with Struers
Service for remote diagnostics of the equipment.

Service information is read-only information, machine settings cannot
be changed or modified.
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Struers recommends that a regular service check be carried out
yearly or after every 1500 hours of use.

Struers offers a range of comprehensive maintenance plans to suit
the requirements of our customers. This range of services is called
ServiceGuard.

The maintenance plans include equipment inspection, replacement
of wear parts, adjustments/calibration for optimal operation, and a
final functional test.

Information on total operation time and servicing of the machine is
displayed on the screen at start-up:

Struers

Tegramin—20 Version 1.16

SERVICE INFO:

Total operating time:

Time since last service:

Time until next service:
Consumable table version 7
Database expansion installed

A pop-up message will appear after 1,000 hours operation time to
remind the user that a service check should be scheduled.

After the 1,500 hours operation time has been exceeded the pop-up
message will change to alert the user that the recommended service
interval has been exceeded.

B Contact Struers Service to service the machine.
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5. Spare Parts and Diagrams

Safety Related | Manufacturer / Manufacturer
Part Manufacturer Description | Cat. no.
Safety relay Pilz PNOZ XV1P
2 ch w. 3s delay 3/24VDC 2n/o
1n/ot
Emergency Stop | Schlegel ES @22 type RV
button Latching Mushroom Head
Emergency Stop | Schilegel 1 NC type MTO
contact Modular Contact,
momentary
Water valve Invensys Solenoid valve
V Series Water Valves triple 24VDC
Gn.311
Frequency Omron VZABOP7BAA
inverter Frequency inverter 1x200V
750W
Contactor relay | Danfoss Contactor CI5-5- 037H350302

01 24VDC

Struers’ Cat. No. are listed in the Spare Parts list.

WARNING

Safety critical components are to be replaced after a maximum
lifetime of 20 years.
Contact Struers Service for information.

NOTE:

Replacement of Safety critical components can only be performed
by a Struers engineer or a qualified technician (electromechanical,
electronic, mechanical, pneumatic, etc.).

Safety critical components may only be replaced by components
with at least the same safety level.

Contact Struers Service for information.
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For further information, or to check the availability of other
replacement parts, please contact your local Struers Service
department. Contact information is available on Struers webpage.

Spare Part El. Cat no:
Ref.

Safety relay - 2KS10007
Emergency Stop button - 2SA10400
Emergency Stop contact - 2SB10071

Water valve Y9 |2YM12311
Frequency inverter A3 | 2PU12075
Contactor relay K1 | 2KM04502

Block Diagram, Tegramin...........cccccoeiiiiiiiiiiiiiieeee 16013051
Circuit Diagram Tegramin ...........cccccceeeieeeieieiiiieee e, 16013101
Air Diagram Tegramin-20 ..........ccccccoooiiiriinnereeeeeeee e 16011000
Water Diagram Tegramin-20...........cccccooiiiiiiiiiniiiiieeeeeeeeenn 16011001

See the following pages.

81



HLd/HL1d _

2102 ‘50 4oquiaoaq ‘Aepsony.

100us] 2ledg|
v 1G0€L09} o [
Ao! ON9Ma 9p0p 39VD|  ezig| 9OIAJOG 10} NV 4o} 11000 10} 109|9s UleIp IX8 19709 [euondo (Ajuo 1an00 yse|ds)
MBIAIBAQ (€10 - 10}08UU0D) ‘GX 10J08UU0D “HX 10J08UU0D) ‘EX 10} J0}OBUUOD ‘ZX 10} 10}0BUUOD ‘LY Josuag Jnwen ‘Lg -wds
weibe|q xo0lg ‘ulweiba) 000€-00€
08005 7 S5 ST els wdi 009-0 . MOS :08/SZ-WL
eunieq 2s1a LiS MOLE :02-WL
dniayieg 052240 0SPEL0gL Woy parlag u do: Hed
va erdhusieped 0212102 Hid Aoy fousb. Lm_._ww oBAOVZ ~€
Aluo og/gz-uiweiba ) (51X) (91X) (91x) (91X) (¥X) (r1X)
: asn zezsy (ureyo z-Apz)  (UreYo Z-Ape) (ureyo L-Ap2) uoisiatedns JoA0D
‘9JON ] ndu
* NVO + AYZ vels AVT+ nduj
(uondo) (1)
(dwnd-gdo + sdund z) | EF LX (ureyo z-Ave)
£# Inpow-Buisoq 1oy 10}08UU0D mm._ﬂ\_/hnm.hm —_— nojul
e eleqg
(21X)
MOSZ ‘0€-INL
(uondo) M 0S. :SZ-INL
(sdundg) | () (W zAve) (1zx) (zzx) (un pauiquioo) M 0S¥ :0Z-WL
Z# Inpow-BuIsog 1o} J0}peULOD X OPAYZ-/+ 1s01 / Bngea > Iolem Jo
: sindjno xz 10J 10}0BUU0D 10} 10}08UU0D SaAle/ plous|os sindul
— 1P HUIS “ ols
—_— ndino
g/ \ﬁ (rX) usny SdO AP OLS . douenul
(uondo) (ureyo z-Avz) 6A fousnbaiy
(sdwndz) |+ x) OPAPZ-/+ JOAUP YUIS )
L# Inpow-Buisoq Jo} 10}08UU0D) sjndino xz o0 %) [ ysny |moq ‘Buijood osiq * v
a|npoy
Kiowsy sienng 6A B>l
10} 10}08UU0D
Janu ul
B (ureyo 1-Apz) HPAUS “ BuipuLB Je1em Buiood
LH (sx)  Indino 9pALZ g/ (¥X)
B6A
IdS Xg
e " N - " JanUp YIS
un%..mm g 28 s ] s (rX) 10j10BIU0D ‘LY
Ej s %
mm = m s .md 5 m LB 10EII0D |
Ge 58 83 = g g 59 2 %) s)qQ). ‘uorsiasadns aBeyjoA X
@ L8200 5% 5 » 28 o8 2¢ 2av sHqol ‘uorsy Y0A X9
WE& W m. h.ﬁ_w g wm WE:M w WE:@ % m W m ﬁ % uonoelep Co,m._wh\wmmm !
o a o o5 N %
5¢ Z2E53 52 £ e &8 £8 £2 Jojeoipu| 1eaq UesH 1989y
Y000 awi [eay
90/£1ALS 19j01u0D Aejdsig AReoy frojes
J1e 1oy BOIZE [BLISS 'WYHAN 7 Juesu Aejop z
SaAleA plous|os . 9LXH9GC NYHS indurmg Jamod |'99s L'0
(ueyd |-Apz) Wel %09 ‘Usel WL ‘Ers0SeA ‘Ndo
AVZ+
, + + + 4 + 4 + (ex) sindino xg LSM
8A LA m;* SA YA m>¥. [2N A
eAvZ (¥X)
'salNq gl
(11X) induy Bojeue xg
AT (hX)
ﬁu (wesberqg ynauIo 99s s|iejap 104)
— X (uoneinbyuod 1anoo Ajajes ul umoys)
S Lm_mEMw_%muwﬂﬁﬁmmﬂ A ‘saINq Z) (pououms doyg AousBiawz) = uonesnblyuod Jan0) uo spuadag
I 5 i du B d dul ¢-,
ainssalg Iy [EAOWY Y00IS (1) indu bojeuy (uoisiniadns m) ndur e-AvZ
youms abury
edg, +dg b, (2%) X mw mw flenb euoz yopm
‘LSH
X
(11X) Bt ks 1l
Indui Gojeuy ( doig Aousb.
payoums dojg Aouabiawg) (zx) doig
._uwmmm%ﬁowﬁﬁu (uoisinzedns yum) indui Z-ApZ Kousblewg
0BqPa3) pue JoJoN ) IS
i Lige p— V1 "OPAVZ-0 -/+ (ulwelba] Jo s|opowW || JOj UOWWOD) (2x) €S @ 1-1S mw
* weg, ) * pieog JIN2uID pajuld ‘b
Jojowesn ‘e
* (payoumsun)
ndut L-AvZ
(81X) Indur [eybip xg o
oeqpaes) peads it VS'2 / OPAYE
SI0SUag ||eH X Ao (1X) Alddnsiemod
. ~ (-dwe z| xew)
JaAow uswioads ﬂﬁmrom.uw_ww weslzLl Wes) zg 8:69 (92%) 48AUp Jojow-0ang v
10} Josues uofsod Uowioeds . 1885 anup jojow | (98X ndurbip L+g (urp /m09) 90.€1a1S
90UBI3J31 puE I0JON g ‘._Mm oseyd-¢ ndui AvZ ‘NG sujew yx9 WMd AZL uosd3
JoowEeb-00T8 ‘2N (92x) (Sz+vZX) (01x) [(359] (z1x) (6X) (g2x) .
deng
lojsisay axelg By ejep
1y wbipoeq %9 -+
O s baoase ZH 09/05 *A0¥Z-002
‘Aejdsiq 400D 141 u Addng uiepy
uoyng ysnd/uing.
‘Lyg ped yono] ‘18s SvY LYOL :0€/5Z-N.L
3 s AVE'Q:0C WL youms
VOLPPAYC :52/02-W.L z 4 mmeX\T
VSL/OPAYC [0E-NL T X
Alddng 1emod  E— |
Spowyoumsg 101BU0D “L ) cld 1
oY Jeud ‘Lz LSO




b & ; vy HE 7 e 3107 " gisenugay fiepsan,
Y LoLELO9L e o 12 A0 UBlpads 10,
1} = auely
) o e_a_ Sl o émﬂm ] WD 18] 1016 WSl IPAKT et wonod
sel8]U| Jes pUB Jojojy ¥si] "ebeljop, Addns - {7 abed aag) [N |/ = DE-WL 3d .0|ﬁm_.nmob\7._m r3dX
wesBeId N0 ‘UweEs | z S 2a- B8 e ' i
SR Jmapy ——{ = WOl apabz N PS—hEe
1ano ) = / (5T
T T 20+ — 2y + STI-NL o (pLEwiy)
Erir a|dwes ena TP
dnsyeg 19:7510 TO0LEI09L W0y parEg apoLyIIMS Ll
% S AN Ll Lk LA Addng samog
o
- PIBME + FTOME X
T [ m”m_x QIS 7Y r._m%m:hme S
(831AI8S pUE 158 J0)) 485N | 47 e @ |
ﬁ.m T L
laaap) @sn 04
T el RS
| - u| o [ac10d S IopEuag
abed aas
¥0 S8AEA u_umme J8)EM 3]
w Aoy Ryddns Jamo g
- gz xg
i
aew d g eEl Ll
(Ao 158 J0)) , 8 I e e [ee[hd ;cmwﬂ.ﬂ E."t.%%c
zezsH X [ 204 i
i
FRT] EFIN Bl w E;ﬁﬂ.
aARA PIOLBIOS - e
G Gwwsroxg [
541055872 JHEY Kol &
R[] gt} { ) ajelua) d g e el nmwmxm
ay
s nn ex
uonENI2a Y s
TAFE BT ci-na £5na
g g Gwwsyn) les-na
uopdo yaums urig AP I =
suoieInfiyuo Jayo I
(lzuondo) ~ 10y m:ﬁsEv m:E_
uopoanpas | ARWA AT | ¢ T TR, ol R 10 Bpis B! 85
6 UlIp Joy rad I e o= _l7X
nur [Buaxg . — X (jguonda)
o (elwig; 0 xg) FRRLEAIE 18A07 UD
ewsydg  ajew dg L wee / ETXPVOL —7 6 yams by am%%
z ————=> roowoL
18407 wne
alewal = (uonednfiuoo Janoo fjajes Ul um
lM 5 [BWS) g £L =] LFLE NG / uoeinfiyuod j8 A0 Lo Spua
x| s ZoFL ndu
G %) S, ——>  voexoL
g |_l 5
s | = LSl —
= (uBap Aejal daes | dese
10y Buipng) nclu)
aje|d Buiunopy siopauung 1eay GO1% ' -
UIBYI Z-AYE. wonng ysnd
dano fiajesg N u doig >uwmm_w_Em_
KUJEL O 8/qed 18y} saj0d-0| > LXK [ kX L8
11 dg ped yanaop Lrna forna
—o 198
ﬁ bex Gz = D) o] = ﬁ_ T
. L =
ST - a1 [ W T eex e Az D] e . 1 peieE
aion | 031+ [ {0 o [ WSz oPART | | e
EALTE ¥ 141 4ojpa - rsfmh i} < apowgms L s
S10p OFEX0ZE Al N ang kelE
g a|qea 18y} sajod-Op fzx ZEXAX Addng iamog v
== N e wign " SALRE 50d
Jano) yseyds TEE gy LI w
= 13y ey Alaeg ol
G
UWSZ' O XG % m M
9 | ! ERNG
auEl Haa s
wonog awely s =t = awedy ael4 el 4 awel THO908 THOG-0%
—_— Luopo, wiopo; o0 Li07)0; oo
T b PEEBD i e 8 e ADVZ 007 ADVEOOZ
m\Sm_uwl 0 3 T m&x = = T T YIJlmas ngcnwwwﬁ_.khu_ﬂ% WA_ 7.14 14 Z
e s w P R b 1Y o + +
d'H - MOSL 0SS WL Bupunapy ePEP?Y LD g2 H2 73d%  13dx aNpOW AIT Jamog
d H&% AADLE 0T-WL wwiod uoluny S /_\ - /_\
- ZZy-sd WO anbiop aes (i) (phowts)  (riomind LvOLXT QE/SENL
3 Id EIAND CAAND 1= IAND IWE9xZ 0Z-WL
13R0D ON i SMals
ZHOSIADET XE 3d = o e Gununojy <L d 3 2
= .
ssp oo | L I Rl e, DG e 2 1
suopdo Janod 10y 1010} A = 1
= & n DN e 1 g ¢ O (== e N
B
TR JaNaAU] katanbaiq oy EERTER B0 | oy spIBpUETS [830] 0]

Buipioaae vonaayoid
TNAI UOYS [ELIEHT




3

" z HLd/HLd 7

8107 aniengay siepsang

A|quiassyy 1840 UsULIaacs

=) e
v TOLELOBL 7 e, | @
oy ON i) spoa3gwg] s
sindino pue sindul sy - AR
¢
weJBe|g ynaarD ‘ujwelbs ) AR —
e Emmv“h_wﬂ. _‘I az-na
dnsieg 0g/750 F00IE109) Wo4 parliag
vm.ﬂaﬂ%ﬂn SO ILI0C H1d Naay
od:g -~
Sds D
B Ele=gial
mmm AL n b
bk Wi TH ®u [E] _E_ (]
Fiupo, il o i
mmwamﬂ.u_mzmw\y\wm P SMIWGE [
ajelg Ja407) '1BuIgeD do | BLM SH
Guiwsr0xg)
Usny-540 )
lojaEs DBA < s
0gng
N
BUio0a a5ip PUE gy EIE]
LS NI [M0G 10) J81EAA \gn8
Jun (giG7-UeiBa |
fulpuuf REE
10} JBIEM R
WU 34 BA 13180, (Jamod palagiaid)
FE-ksy | sbed woig
= WS 5E
FRAN /A a e—
JUBLIBACL SJBAB.] 30 wa MW m na
10} J010J JEaT) 1o10W S| T T o [
+
i Hi
cW
g WG HE ~ -
Japawonuaiad 7 .A T T
y3eq paad W Lz ne
SWINIL ¢ W T = 0
wyoy | f ! r=—_r SUEZ D XE
<dd o A
G
Jajawonualod
uonoL Jeaur ) 0
LYo g B < -
Jatawonualod ETy .A 7 e
|EADLLEH ¥2015 W i = o
WST 0 RE
- OLMA
[Z] =] M
E]
Sex
JUn [g/GT-Uelfa )
punoIE
TL3dx fBuoipUN
i 8
|ddns AG ol A L B
+5108UBS ||EH KE T .Am L]
ng A o HD
O -A 3 ELY
T G = =
Jooy Jean | ajdes MST 145
60MA
~ (WG ) XE)
T <5 6Z-N9
saul| aseyd kg = A I3 [EC]
e = ) lena
e

-8z
[AEl#8

LL-FX
Gx

OL-FX
X

GFX
EFX

TaxX
(=

PAIRE
=R B %
RN %

Q=L
Ll
oL

Jan IS
TN

JaniQ HUIS
CAFTH

Jang g
T

paads iea m
3P J0j0u
|Bunaanpg

anNg
nduy
MG

ang
ndu|
MG

ang
EllEH
ZlEH
LHIEH

MG+

>

damup Jojou
Jaunnaapig

d8#p J0jo
|auopaaapg

A8ap Jojoul
|auoiaaipg

A8ip Jojou
Jauniaaipg

1gap Jojou
Jauniaaipig

12AIp Jojou
|auniaaipig

A8AP Jojou
Jauniaaipig

ang
ndu

AL+

ang
neu|

AL+

J3Alg HUS
LA

134110 AUS
LA

194110 AUIS
LAFZH

194110 AUS
LAFTH

J3AIQ HUS
LAFZH

J3AIg qUS
LAFE+

ABALIQ AUS
LArE+

184 AUS
LAFE+

FloiX
Fara s

ElL-X

LLdX
FLx
Ol-£x
E-dX

64X
[are s
LN
b2

LY
THX
ELLX

FohlX
ERSS
FLLX

9lEX
8EX

SLEX
LEX

ELEX
SEX

ZIER
FEX

82d [aquog Y

LWUEZ ) X9
— - - a0y
A Aﬁ wd g
] A AD
EIEETE a\P WmE dg
~ ) Y o ¢ _u>
o Am_ ER g aF j
HO A g NE T o © N
T I ] &l
HIn Ld Mm Hit L m_ = i~ m A’
tWWSZ' 0 X8 WWSZ0 X8 ﬂ _.Vﬁ .Vamx Hi)
I €M
ajeway dg —Ems 45 .wuwszn (feuondo)
Hm. o V OZ
- - - Fal| (o4
] {1 ETS ) ¥ duing
g <y 5] el |ad®
2 <0 [ =
o) T it = T T Qm N
LHUWSZ 0 XE LN
22 454 _m.vx
ajewsay dg aew dg  wuszoxk (feuondo)
= - il 8 o oo
i <5 ETS T 6T duing
] A z 15 s ot
] A 5 (=] T—o o
FL = A1 [ T ot T L ON
WISz X8 80K LWWSE D X LI e duind
1M | 1ZM
alely aseglasog (jeunndo) sanpojy 1asog
LWSZ 0%3 _
LOn = MGG
T mY T ] i) d zdg (apis Wwanog)
e B o E Sl n J8TWISUEL] aInssald
3] T~ T 7 CE]

AUD OE/SE-UILIEIEE |
= L] T e d T (apis do)
P g C 2L n Japiuisuel) ainssald
EL] = CEl 1 HE

53
LWWSZT' O X8
10'j} g xgL
I aBAIE
e S a ED) i @IN 8A WAN3EA
L] o~ (2] e GE]
~ uoneatae doig
BT DS B T ] LA Honog 0e/sT-iMl
o) AN ] Tl [ dn peaH ‘nz- WL
EY (i BE] EL] HA07 4513
¥l (43
HE; mN ] T T @IN SA Jads alfiuig
» Auo gg/gz-uielba) Ao Qg/SE-uLeIia |
NE T EL] i EL]
L O mN S 5 ] @IN A HMop:peadal neag
] = W ] BT} @IN sugwpads
L 2
] ~ ] T i PA alfiulg
5
K > a B ki @IN €A 158l nap anssald
5] S (2] 5 GE]
AU DE/gz-UILIBIRE] AUC OEfGE-ULIEIDE |
-~
EN il EC] ¥ EL]
T NN - 5 = @IN [28 J38p ainssald
L} bt z L @IW LA .
T = 5 : e J1au) aunssalg
WWSZ' 0 X8
S0M e

Klquwassy jupn aewnaug




[3s1)

" : Rl HAHY 7 Ao 8107 aniengay siepsang
LoLELOSL e = pasoja i8A0d Alajes -
ON G popggwgl e palgAlne-un dois Aouafisia -
SUNA palelay Alajes - paJamod-un -
_ B SUORIPUDD aSal Japun
weibelq 3nd41) ‘uiwelbs UMOUS aue SJIEIU0D ||y
T a7 o F
HEUNBY
dnsieg 0g/750 F00IE109) Wo4 parliag
g_ﬂneﬁ%& SO LI0Z HLd Whed
0L
t pieog [o4ueD ‘€Y
ABALIP JoloW == o m w
p Jow0w 3078 _FS 5 g 53 @
-3z ofs £Z2% Zm 28 )
2E8 £285 gES o8 s 5.
g aTH+BLY Lwnx Tex  F5x S5 == o=
268 =38 8&E gE g8 5
Jsro s(dues Jamod pale|os| néing inding TAPT  EAFT ndina AN EAPT TAPT TAPE LAPT L-AFT OND
10} Joo-007g FZX  GTX LR X [N =15 Salx Fzx £TX TR LT ol A
I
1 1] & % & %]
hejay Alaes £y
1S e L-ls
A # duwind Sulpo
A o o N e jo lels
els
WGl JIPART - o - -
oL 53 k3
0L {OPAFT + 2 R 5
STIOCTML a a
R usnipe
A0 088 ')
S s 1) T M~ _H_
34 S ynaas 2o " 15581
() s L-DS60SNT ‘805 TN
[l =) I o Splepuels Aees
L-0S60SMT 80510 — :
SPIEPUELS ABJES 2l 2 ung%vm
fddng R
1804 = VN
A4 A0 {indinoandun
A oenie uonejos)
ArTE 1
5 |—u Addnsiamod
g SPOLLLIIMG
IH
m oy
OH P
LA
3d+ KE Id P 3d
Hsip Buysiod i —f @DN
10 1010 Dy
Bl ) 11
Jalal|
fauenbal4
%4 (8UIYIBLL JO 8IS 1881 UD J01380U0T | ) Ul
finjd Awiinp) sdeais Ag prainuisgne
88 SUONIAULOT YIUMS 7X7 au) Koo
‘pasniou si uondo Sl LaLss
alop
(|euodo)
1807 Majes uo Wogng ysnd
afiuH Alajes doig Aousbiawg

1S




08 009 ¥ Sv+

ixey

H 0z-ulweiba] Joj weibeiq Jiv 000LL09L | &wh.c
Aoy :uopduosaqg al Rt
:1eal) 90eNS eV g %
-89/ OSI/SQ :@oueIs|0] Jewioy ‘oleog S m_.@
pp-ww-AAAK - pp-ww-AAAA
Nyl uddy ajep uddy Ul ‘meiq uoduosap UoISIASY | diep "Bal) | uoisiney
1r 60-¥0-0102 1r 12-01-6002 v
ALP §¢-¥0-2102 dor 0€/G2l oY Aldde Ajuo sebueyd  |Zz-z1-9102 H
Jlanow uswioads
Zjo T1198Us
ww 00S
NOS-01 ‘suojsid W 005
1 0z-uiweuba | —_—
a|dwes a|buig Po|qWSsSe Delinald 95001097 umoqa
\um_oemmmm piojiueW uorenbay GG00T09T m@ m@
X3
/\b Ol
SAJEA Yo8yd
A yum Bulgnod
(ON) 8A "\
x
! |
i
: (ON) GA | |,
. (ON) vA —F _
W 008 | ¢
| ]
" (ON) LA
|
! |
|
I |
! Tdd( d _ TdA
r——-=-=-=-=- hl
| . |
P
T - _ L
4 . _
|
|
i J
_U_ Oqu CA ) _/_ ON) .;u B B reqz'oxregg

(quawdinba euonippe)
SARAUIYS

—_— —

]

T

-
S




¥08 000 vy Sp+  xed

g 0z-ulweiba] Joj weibelp J9jeM LOOLLO9L | ki
uabeyuadop/drusieg 05/z-¥a
Aoy :uonduosaqg al v8 [ondnasiopod
wenesmns] gy T2 siongs %
-89/¢ OSI/sA :@duelisjoL Jewso4 :9]e0g Jeusiel m@
pp-ww-AAAK - pp-ww-AAAA
Ny uddy ajep uddy Ul ‘meiq uoduosap UoISIASY | diep "Bal) | uoisiney
nr 60-70-0L02 ar 60-70-01L0C
dor 0€-90-2102 d00 RyijeasrT se padejd eABA NO8YD  (0€-90-2102
¢ 310 T1934Ys

y
@

»

BAJBA Y08Y90

um Buydnod

|
J

anpow SdO

1o[ul Ja}eM ysal

0z-utwelbo |

/_\ /Al

N

(B

SA|BA }8]Ul Jojem ysal

)V

BAjBA J8)eMm 8|gnoQ

Stge




FCC Notice
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Tegramin-20
Instruction Manual

6. Legal and Regulatory

This equipment has been tested and found to comply with the limits
for a Class A digital device, pursuant to Part 15 of the FCC Rules.
These limits are designed to provide reasonable protection against
harmful interference when the equipment is operated in a
commercial environment. This equipment generates, uses, and can
radiate radio frequency energy and, if not installed and used in
accordance with the Instruction Manual, may cause harmful
interference to radio communications. Operation of this equipment in
a residential area is likely to cause harmful interference in which
case the user will be required to correct the interference at his own
expense.

Pursuant to Part 15.21 of the FCC Rules, any changes or
modifications to this product not expressly approved by Struers A/S
could cause harmful radio interference and void the user’s authority
to operate the equipment.



Tegramin-20

Instruction Manual

7. Technical Data

Subject Specifications
Disc Diameter 200 mm /8"
Speed 40-600 rpm, variable
Rotational direction Counter-clockwise
Disc motor 370 W /0.5 HP
Torque at disc
Cont. at <300 rpm 11.8 Nm/ 8.7 ft-Ibf
Cont. at 600 rpm 5.9 Nm / 4.4 ft-Ibf
Max. > 18 Nm / 13.3 ft-Ibf
Head Speed 50-150 rpm, variable
Rotational direction Clockwise, counter-clockwise
Head motor 120 W
Torque 7.5 Nm /5.6 ft-Ibf
Software and Controls Touch pad and Turn/Push knob
electronics Memory FLASH-ROM / RAM / NV-RAM
LC display TFT-colour 320x240 dots with LED back light

EU Directives

Please refer to the Declaration of Conformity

Stop Mechanisms,

Designed to comply with:

Emergency stop

EN60204-1, Stop Category 0
EN13849-1, PL=c, Category 1

Cover

Software control only.
Not safety rated

Noise level®

A-weighted sound

emission pressure level

at workstations

Lwa = 64 dB(A) measured value
Uncertainty K =4 dB

Measurements made in accordance with EN ISO 11202

Vibration Level

During preparation

Total vibration exposure to upper parts of the body

does not exceed 2.5 m/s?

Operating
environment

Surrounding
temperature

5-40°C / 41-104°F

Humidity

0-90% RH non condensing

3 Noise level: The figures quoted are emission levels and are not
necessarily safe working levels. While there is a correlation between the
emission and exposure levels, this cannot be used reliably to determine
whether or not further precautions are required. Factors that influence the
actual level of exposure of the workforce include characteristics of the work
room, the other sources of noise, etc., i.e. the number of machines and
other adjacent processes. Also, the permissible exposure level can vary
from country to country.
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Tegramin-20

Instruction Manual

Subject Specifications
Supply Voltage / frequency 200-240 V / 50-60 Hz
Power inlet 1-phase (N+L1+PE) or 2-phase (L1+L2+PE)
The electrical installation must comply with “Installation
Category II”.
Power, nominal load 680 W
Power, idle 9w
Current, nom. 34A
Current, max. 6.3 A
Pressure for tap water | 1-10 bar / 14.5-145 psi
Water inlet 3/4" dia.
Water outlet 30 mm /1 %" dia.
Air inlet 6 mm/ V4" dia.
Air pressure 6-10 bar / 87-145 psi
Air quality Recommended quality: ISO 8573-1, class 5.6.4.
“Exhaust” Dimension 50 mm / 2" dia.
(with Cover only) Recommended capacity for exhaust system: 50 m3/h /
1750 ft3/h at 0Omm water gauge.
Dimensions and Width 60 cm / 23.6"
weight Depth 65 cm / 25.6"
(without Cover) -
Height 48 cm/18.9"
Weight 52.5 kg /116 Ibs
Dimensions and Width 60 cm / 23.6"
weight Depth 65 cm / 25.6"
(with Cover) -
Height
(cover closed/ 50cm /19.7"
cover open) 85cm/33.5"

Weight

58 kg / 128 Ibs
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// Struers

Ensuring Certainty

Declaration of Conformity

EU/UE/EL/EC/EE/ES/EU/AB

Manufacturer / Mpoussoauten / Vyrobce / Producent / Hersteller / Karaokeuaotrg / Fabricante / Tootja /
Valmistaja / Fabricant / Proizvodac / Gyarto / Fabbricante / Gamintojas / Razotajs / Fabrikant / Producent /
Fabricante / Producatorul / Vyrobca / Proizvajalec / Tillverkare / HR5E7C / A Z=AF / Produsent/
WarotosuTens / imalatgi / #il]i 7

Struers ApS
Pederstrupvej 84
DK-2750 Ballerup, Denmark

Jﬂ&
}H:

[Jlexnapals 3a CbOTBETCTBME Vaatimustenmukaisuusvakuutus Verklaring van overeenstemming WEEE
P

=]
Deklaracja zgodnosci A AN

Prohlaseni o shodé Déclaration de conformité %
Overensstemmelseserkleering Izjava o sukladnosti Declaragéo de conformidade Samsvarserklaering
Konformitétserklarung Megfelel6ségi nyilatkozat Declaratie de conformitate 3asiBNeHe 0 COOTBETCTBIN
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Name / Vlme/Na’zev/Navn/Name/'Ovopa/Nombre/Nimetus/Nimi/Nom/Naziv/Nev/Nome/Pavadinimas/Nosaukums/ Tegramin-20/-25/-30

Naam / Nazwa / Nome / Denumirea / Nazov / Ime / Namn / 44 ij / #| 354 | Haumerosanme / Adi / %4 Fk

Model / Mogen / Model / Model / Modell / MovtéAo / Modelo / Mudel / Malli / Modéle / Model / Modell / Modello / Modelis / Modelis / N/A
Model / Model / Modelo / Modelul / Model / Model / Modell / € 7 v / 222! / Modell / Mogens / Model / 74 5

Function / ®ynkums / Funkce / Funktion / Funktion / Aeitoupyia / Funcién / Funktsioon / Toiminto / Fonction / Funkcija / Funkcid / Grinding and polishing machines with Doser

Funzione / Funkcija / Funkcija / Functie / Funkcja / Fungdo / Functia / Funkcia / Funkcija / Funktion / &€ / 715" / Funksjon /
Haatauerne / Fonksiyon / Zhifié

06016127, 06016227, 06016327, 06016427 / 06026127,

Type | Tun/ Typ / Type / Typ / Tmog / Tipo / Ttdp / Tyyppi / Type / Tip / Tipus / Tipo / Tipas / Tips / Type / Typ / Tipo / Tipul / Typ /
yp! yp/ Type/ Typ G/ Tip p/ Tyyppi/ Type / Tip [ Tip po/ Tip ps / Type /" Typ / Tipo / Tipul / Typ 06026227 / 06036127, 06036227

Tip/ Typ / #5 / +3 /| Type / Tun / Tir / 267

Serial no. / CepueH Homep / Vyrobni Eislo / Serienummer / Seriennummer / Zeipiakdg apiBpdg / N.° de serie / Seerianumber /
Sarjanro / No de série / Serijski broj / Sorozatszam / N. seriale / Serijos Nr. / Sérijas Nr. / Serienr. / Numer seryjny /

N.° de série / Nr. serie / Viyrobné ¢. / Serijska &t. / Serienummer / > V) 7 )L &5 | A A HH 5 / Serienr. / CepuitHbiit Homep /
Serino. / J¥31 5

C€

Module H, according to global approach

AnAdvoupe 611 10 gv Adyw hu  Kijelentjiik, hogy jelen pt Declaramos que o produto ko g o) Al

en We declare that the product el g A =
mentioned is in conformity TPOidV eival GUNPWVO e TIG termék megfelel a kovetkezo mencionado esta em conformi- U AR B 7] Fel Ag
with the following directives aK6AoUBE 0BNyiEg kal TTpGTUTICL: iranyelveknek és szabvanyoknak: dade com as seguintes normas ghS AAd gt
and standards: es Declaramos que el producto it Dichiariamo che il prodotto citato e diretivas: no V| erklarer at produktene som er

bg [eknapupame, ye NOCOYEHUST mencionado cumple con las & conforme ai seguenti standard ro  Declaram cé produsul mentionat nevnt er i samsvar med felgende
NpOAYKT € B CbOTBETCTBIE siguientes directivas y normativas: e direttive: este in conformitate cu urmatoa- direktiver og standarder:
CbC CMeaHNTE AUPEKTUBM 1 et Kinnitame, et nimetatud toode It Pareiskiame, kad nurodytas rele directive si standarde: ru  Hacrosiwmm 3asBnsiem, 4to
CTaHAapTL: vastab jargmistele direktiividele gaminys atitinka $ias direktyvas sk Vyhlasujeme, Ze uvedeny yKasaHHas npofyKLms oTBeYaeT

cs Timto prohlaSujeme, Ze uvedeny ja standarditele: ir standartus: vyrobok je v stlade s tymito TPeBGOBaHMSM NEPEUNCTIEHHBIX
vyrobek je v souladu s nasledu- fl Vakuutamme, ettd mainuttu tuote Iv. Més apstiprinam, ka minétais smernicami a normami: [fanee AVPeKTVB 1 CTaHOapToB:
jicimi smérnicemi a normami: on seuraavien direktiivien ja produkts atbilst $adam sl Potrjujemo, da je omenjeni tr  Belirtilen tirliniin agagidaki

da Vierkleerer herved, at det standardien mukainen: direktivam un standartiem: izdelek v skladu z naslednjimi direktiflere ve standartlara uygun
naevnte produkt er i overens- fr Nous déclarons que le produit nl Wij verklaren dat het vermelde direktivami in standardi: oldugunu beyan ederiz:
stemmelse med folgende mentionné est conforme aux product in overeenstemming is sv  Viintygar att den angivna zh FRATVRRIE S B L A
direktiver og standarder: directives et normes suivantes : met de volgende richtlijnen en produkten dverensstammer med B LU R A FIbR A :

de Wir erkldren, dass das genannte hr  Izjavljujemo da je spomenuti normen: foljande direktiv och standarder:
Produkt den folgenden Richtlinien proizvod sukladan sliede¢im pl  O$wiadczamy, ze wymieniony ja et C OfgE A

und Normen entspricht:

direktivama i standardima:

produkt jest zgodny z nastepuja-
cymi dyrektywami i normami:

LLIF D48 & UE
WET2EaESL &
R

Machinery
Directive EN ISO 12100:2010, EN ISO 13849-1:2015, EN ISO 13849-2:2012, EN ISO 13850:2015,
2006/42/EC EN 60204-1:2006/A1:2009/corr.:2010.

EMC Directive
2014/30/EU

EN 61000-3-2:2014, EN 61000-3-3:2013.

EN 61000-6-2:2005/AC:2005, EN 61000-6-3:2007/A1:2011/A1-AC:2012,

RoHS Directive
2011/65/EU

EN 50581:2012.

Additional standards

NFPA79:2018, FCC 47 CFR Part 15:2018.
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