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reserve ourselves the right to modify
our products without notice. Besides,
we ask you to note that this Instruc-
tion Manual concerns apparatus and
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DESCRIPTION

Technical data

Electric supply

Compressed-air
supply

Outputs

Abramatic is a microprocessor-controlled automatic
machine for grinding and polishing of specimens clamped
in specimen holder discs.

Grinding and polishing take place on a horizontally
rotating disc against which the loaded specimen holder is
pressed rotating eccentrically relative to the main disc.
Pressure, disc speed, direction of rotation of specimen
holder, dispensing of cooling, lubricating, diamond
suspension and time are controlled by a microprocessor.
This microprocessor has six standard programs and will
accommodate ten additional programs (user's programs)
which the user can modify according to his requirements.
Each program contains all the process steps needed for
grinding and polishing of any particular material.

The standard programs are based on the use of Struers
High Quality consumables.

Voltage/frequency version
Max Power supply

3 x 220 V/50 or 60 Hz
6.8 A

3 x 380 V/50 Hz
4.0 A

3x415V/50 Hz
39A

3 x 440 V/60 Hz
4.0 A

3 x 480 V/60 Hz
4.0 A

3 x 500 V/50 Hz
3.0A

Supply of compressed air: 6 bar (60 N/cm?2)

Maximum consumption of compressed air: approx. 20
I/min

Adjustment of pressure control valve for lubricant
bottles: 2 bar (max.)

Compressed air filter for lubricant and suspension:
1/4 ym

Main motor effect: 550 W (0.75 HP) at 150 rpm (number
of revolutions of the disc) and 1100 W (1.5 HP) at 300
rpm.

Gear motor effect: 150 W (0.2 HP)
Pressure control motor effect: 9.5 - 60 W

Number of revolutions of specimen holder:
150 rpm (reversible)

Vertical work pressure: 50 - 700 N

Pre-selective preparation time: 5s - 600 s in steps of 5 s.



Physical data of the
machine

Standard

Recirculating
cooling unit

Standard

Width: 580 mm. Max width incl. operating console:
800 mm

Depth: 850 mm

Height: 1420 mm. Max. height incl. operating console:
1600 mm

Weight: 238 kg (gross weight: 278 kg)

Max. height of table to right-hand side of machine:
0.83m

Max. protrusion of specimens in specimen holder discs:
20 mm

IEC 204 (VDE 0113)

3 x 220 V/60 Hz
3 x 380 V/50 Hz

Motor effect: 140 W
Pump capacity: 57 I/min

Dimensions:
Width: 400 mm
Depth: 500 mm
Height: 410 mm

Weight: Approx. 7.2 kg
IP 44
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CONTENTS OF THE
PACKAGE
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Abramatic operating console

keys for operating console

Abramatic basic unit

top cover to be mounted after removal of transport
fitting

fitting for console

column for console

drain tube 1 1/4" x 1.5 m

inlet tube 1/2" x 1.5 m

hose clips, 17 mm

reinforced supply tube for compressed air
1/4" x 3000 mm

hose clips, 12 mm

bottle tray, located in bottle chamber

1-litre Pyrex bottles for lubricant (labelled)
extra bottle, not labelled

200 m! Pyrex bottles for suspension (labelled)
extra bottle, not labelled

DP-disc of aluminium (DEDAL)

non-return valve for mounting on recirculating pump
lid of ABS

instructions for use

summary instruction manuals

sets of process cards (programs 1-6)

10 process cards, blank

1
1

extra lubricant jet
key for replacement of lubricant jet (1.5 mm)
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3.1

3.2

3.4

INSTALLATION

Placing

Connection of
operating console

Power connection

Connection of
recirculating
cooling unit

Abramatic can be placed directly on a plane and level
floor and should be supported in all four corners. Adjust
the left rear leg of the machine so that it stands firmly.
Securing by bolts in the floor is not recommended, as this
may cause damage to the machine shoe. The environment
should be as clean as possible to avoid contamination of
polishing cloths, etc. If possible, do not install Abramatic
in the same room as cut-off and grinding machines.

After removal of the transport fitting secure the top
cover with the screws in the plastic bag attached to one
of the compressed air tubes. At the same time, fit the
column of the operating console in the front right-hand
corner. The up/down unit is during transport held by a
wooden block, remove through the opening under the
Abramatic front plate.

Mount the operating console on the column of the top
cover, then lead the cable without sharp bends to the
multiwire socket at the rear of the basic unit and secure
the connection with the two screws. The operating
console may alternatively be installed on a table beside
the machine. If a table is placed up against the right-hand
side of the machine, its height must not exceed 83 cm in
order to allow opening of the door of the bottle chamber.

Check the unit plate at the junction box at the side of the
machine for the correct main voltage.

Connect the cable which leads out from the junction box
to the mains as follows:

Yellow/green lead to earth

Brown lead to phase

Black lead to phase

Black lead to phase

Blue lead to neutral (important to connect if machine is
marked 3N, e.g. 3N x 380 V/50 Hz).

Check that the turntable rotates counter-clockwise after
connection. If this is not the case, reverse direction by
changing over two phase leads.

Place recirculating cooling unit on the floor at the most
convenient side of the machine. Fit the drain hose to the
branch under the drain tray on the left side of the ma-
chine. Adapt the length of the drain hose to provide a
gradual slope and press it into the branch mounted on the
lid of the recirculating cooling unit.

Fit the inlet hose on to the pipe branch (fig. 6.1) on the
back of the machine, and connect it to the recirculating
cooling unit by mounting it on the outlet branch of the
pump or on the non-return valve mounted in this position
according to drawing 260-M-655. Tighten with hose
clamp.



3.5

3.6

Connection of
compressed air supply

Installation of
lubricant and
suspension bottles

Pass the cable of the recirculation unit through the free
cable inlet and connect it to the junction box as shown in
fig. 8. If the rotational direction of the pump is not
correct, change over two leads.

Fill tank with water (approx. 30 ltr.) and add "Additive for
Cooling Fluid" in the concentration stated on the label.

Connect special hose for the compressed air to the branch
at the back of the machine (fig. 6.3). Use hose clamps.
The compressed air supply may be in the form of a
stationary compressed air unit, a small compressor with
reservoir, or a compressed air bottle to be refilled at
intervals. The feed pressure should be approx. 6 bar
(approx. 6 kp/cm). A capacity of approx. 20 I/min at
atmospheric pressure is sufficient.

Place the 5 bottles, numbered from -5, in the bottle
chamber in the correspondingly marked positions with
caps screwed down. Check that the lubricant bottles are
intact, as a positive pressure of 2 bar will be applied to
them.

If the standard programmes (1 - 6) are to be used the
bottles must be filled as follows:

Bottle 1: blue lubricant
Bottle 2: red lubricant
Bottle 3: 6 pm suspension
Bottle 4: 3 ym suspension
Bottle 5: 1 pm suspension
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CONTROLS

Main switch
(fig. 7.1)

Emergency stop

Start buttons

Operating console
(fig. 2)

"Stand-by/on"
(fig. 2.1)

"Lubricant"
(fig. 2.2)

"Abrasive" (fig. 2.3)

"Water" (fig. 2.4)

"Disc" (fig. 2.5)

"Program" (fig. 2.6)

Example !

Ten users' programs

Switches on and off the power supply of the machine. The
switch is only used at installation and repair. Always put
the key operated stand-by/on switch (fig. 2.1) on stand-by
before turning on the main switch. The user's programs
will not be erased when the main switch is turned off.

Interrupts all functions. Specimen holder unit remains in
lower position until emergency button is released by
pulling. When emergency stop is activated, display in-
dicates "Emergency Stop", and red light on the basic unit
comes on (red light is also on in case of overload of any of
the three motors).

To initiate a grinding or polishing step, press both buttons
simultaneously until specimen holder motor starts. When
display indicates "Clean samples and change disc" or "End
of Program", press twice to continue or repeat program.

All keys on the keyboard beep when operated. Illuminated
keys are self-locking and will only disengage when pressed
a second time or by actuation of another selector key.

Key-operated switch for selection of "stand-by" or "on".
The on/off button for daily use. Set the button to On when
the machine is to be programmed or has to work. The
other functions of the operating panel can only be used
when On is pressed. When the machine is not to be used
for some time, set the button to Stand-by.

Non-locking key. Dispenses type of lubricant indicated on
display as long as key is depressed. When no types of
lubricant are on display then the lubricant is auto-
matically taken from bottle No. 1.

Non-locking key. Dispenses diamond suspension of type
indicated on display as long as key is depressed. Key
blocked during operations not requiring suspension.

Self-locking key. Starts/stops cooling water pump.
Function blocked during steps requiring lubricant or
diamond. Amount variable with valve (fig. 1.4).

Self-locking key. Starts/stops grinding or polishing disc at
150 rpm. The speed of the disc can be changed to 300 rpm
by pressing "Disc R.P.M." (fig. 2.9).

Program is selected by pressing one of the buttons 1-10.
1-6 are fixed, ready-to-use standard programs with
pre-determined steps and step data. 7-10 are user's own
adjustable programs, made by transferring a standard
program (1-6) to 7, 8, 9 or 10, Press "=" -key for transfer.

Press "7", "=" and "1". Now program "1" has been
transferred to "7", and desired modifications may be
introduced by means of keys pos. 8 and 9.

The number of user's programs can be increased from 4 to
10. The required number of user's programs is selected in
"stand-by" by pressing one of the buttons 4-10.



Example 2

Example 3

Step (fig. 2.7)

"Return" and
"Forward"

"Stop"

"pre", "Main"’
"Final" (fig. 2.8)

Step Data (fig. 2.9)

"Time"

"Rotation"

"Disc R.P.M."
"Force"
"Abrasive Dosing"

"Lubricant Dosing"

Press "8'" by means of which the display indicates "Fixed:
2 Open: 8". The four "new user's programs correspond to
programs 3, 4, 5 and 6. The fixed programs 3, 4, 5 and 6
will not be deleted and can be retrieved by selecting the
number of user's programs to 4.

If you want to delete a user's program, the hidden button
between "10" and "=" ("Delete program") should be used.

In order to delete program no. 9 press first "9", then "="
and at last press the hidden button between "10" and "=".
After this the display indicates "Program deleted select
new'.

After selection of program, operator may use these keys
for inspection of individual program steps, e.g. to check
types of polishing media, discs, etc., used in any
particular program. Between polishing steps using
different grain sizes are intermediate steps for cleaning
of specimens. Display indication: "Clean samples and
change disc". These two keys can only be operated when
the machine is not working.

This key interrupts a step in progress. The machine stops
and the display shows the remaining process time. When
pressing the start buttons the machine continues the
process step from the stage it had advanced to. By
pressing "Stop" or "Forward" you will change to the next
step in the program, by pressing "return" you will change
to the beginning of the interrupted step.

The individual steps have three phases: "Pre", "Main" and
"Final", following each other in automatic succession.
With the pointer keys particular data of a user program
can be changed (see below).

Activation of "Time" will display times of Pre, Main and
Final phases of step in progress.

Shows whether the step is performed with polishing disc
and specimen holder rotating in identical or counter
directions. Only the rotation of the specimen holder can
be reversed.

For selecting speed of rotation (150 or 300) used in Pre,
Main and Final phases.

For adjusting the force with which specimen is pressed
against grinding or polishing disc (10N = 1 kg).

For selecting amount of suspension dispensed during indi-
vidual phases. Possibilities: 0-10 (0 = off).

For adjusting amount of lubricant dispensed during
individual phases. Possibilities: 0-10 (0 = off).
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"Select W/AB/LU"

"Text On/Off"

Display (fig. 2.10)
Lamps (fig. 2.11)

Process Card
(fig. 2.12)

For selecting of either cooling water, diamond suspension
or lubricant and for the two latter the bottle number is
displayed, suspension: 3, 4, 5; lubricant: 1, 2.

Removes display text of a particular step, except
indications of time. To be actuated when special
consumables are used (only active in user's programs).

With 32 characters.
8 lights indicating step to be or being performed.
Exchangeable program survey card. All data are stated to

allow quick checking. It is recommended to enter data of
modified user's programs on blank cards.
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PROGRAMMING

Program choice

Material

Ferrous metals

Non ferrous metals
and plastics

Composits

Abramatic contains 6 standard programs, covering the
preparation requirements of the majority of conventional
materials. The programs are numbered from 1-6,
corresponding to the numbering of the keys shown in fig.
2.6. The first step of most programs is planegrinding on
SiC grinding paper 120 grit. This step may be omitted
where an Abraplan planegrinding machine is used. Check
the planeness after the first step and repeat, if necessary.
The table below lists the programs recommended for a

variety of materials.

Hardened stee!
Cast iron

C-steel
Low-alloyed steel
Tool steel

Heat resistant steel
Stainless steel
Superalloy

Program No.

3

1%, 2
N
*

s
(1%),2,3
1*,3
2
1%, 2

1*: Program | without process B

NB: For program modification refer to section 5.5

Low-alloyed copper
Low-alloyed aluminium
Brass

Bronze

Al-Si casting alloy
Al-Mg-Cu-alloy
Al-Mg-Mn-alloy
Titanium

Superalloy

Plastic

4
i

(1%), 2, 4
(1%), 2, 4
(1%), 2, u
4

4

2*

1%, 2

2, s

1*: Program 1 without process B

2*: Program 2 without processes E, F, and G and instead
of OP-U use OP-S mixed: 96 ml OP-S, 2 ml H2O02, 2 ml

Ammonia

NB: For program modification refer to section 5.5.

Printed circuit board

Soft electronic component

Composits with large
hardness difference
Plastic with fibres

6

11
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Material

Coatings

Sintered carbides

Ceramics

Step designations

Program No.

Plasma spray coating 1*
Hard coatings on sintered

carbides or ceramics 5
Metal coatings on metal 1%, 2

1*: Program 1 use process C instead of A and B.

NB: For program modification refer to section 5. 5.

Sintered carbides 1%, 5
1*: Program 1 use process C instead of A and B.

NB. For program modification refer to section 5. 5.

Ceramics 1%, 5
1*: Program 1 use process C instead of A and B
NB: For Program modification refer to section 5. 5.

All programs are based on average specimens 30 mm dia.
prepared in a specimen holder disc, loaded with 6
specimens. Abramatic has provision for the reduction of
process times which may be required when grinding
smaller specimens, refer to section 5. 5.

A: Coarse grinding/planegrinding on 120 grit. To be used
instead of Abraplan grinding machine.

B: Fine grinding step on SiC paper 220-4000 grit

C: Diamond grinding discs, grit 120, 600

D: Grinding 6 pm on Petrodisc-M

E: Polishing 6 um on either DP-Plan, DP-Mat or DP-Dur

F

: Polishing 3 pym on either Pan-W, DP-Plus, DP-Dur,
DP-Mol or DP-Nap.

G: Polishing 1 ym on either DP-Dur, DP-Mol or DP-Nap
H: Final polishing OP-S or OP-U on OP-Chem



5.2

Display indications

SiC Paper 120
SiC Paper 320
SiC Paper 500
SiC Paper 1000
SiC Paper 1200
SiC Paper 4000

DIAMOND 120
DIAMOND 600
PETRODISC-M

PLAN
MAT
PAN-W
DUR
MOL
NAP
PLUS
CHEM

6 Micron or 6 Mic.
3 Micron
1 Micron

OP-S
OP-U

LUB: WATER
LUB: BLUE
LUB: RED
LUB: NONE
S

N

LUBRICANT DOSING
ABRASIVE DOSING

ROTATION 3>
ROTATION »<

PROCESS TIME
DISC RPM

PRESSURE

SiC grinding paper grit 120
SiC grinding paper grit 320
SiC grinding paper grit 500
SiC grinding paper grit 1000
SiC grinding paper grit 1200
SiC grinding paper grit 4000

Diamond grinding disc grit 120
Diamond grinding disc grit 600
Grinding disc Petrodisc-M

DP-Plan polishing cloth

DP-Mat polishing cloth

Pellon polishing cloth type Pan-W
DP-Dur polishing cloth

DP-Mol polishing cloth

DP-Nap polishing cloth

DP-Plus polishing cloth
OP-Chem polishing cloth

6 ym diamond suspension
3 ym diamond suspension

I pm diamond suspension

Fine oxide polishing media

Fine oxide polishing media

"Water" cooling

"Blue Lubricant"

"Red Lubricant"

No Lubricant

Seconds

Newton

Amount of lubricant dosed from 0-10

Amount of suspension dosed from 0-10

Specimen holder and disc rotate in the same direction

Specimen holder and disc rotate in the opposite direction
Grinding or polishing time from 5s to 3 x 600s
Rotation speed of the disc 150 RPM or 300 RPM

Pressure used during process from 50N to 700N

13
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WATER: O or ON

ABR: 3,4 0r 5
LUB: 1 or?2
DOOR OPEN

CLEAN SPECIMENS
AND CHANGE DISC

SELECT PROGRAM

SELECT BASE
PROGRAM

EMERGENCY STOP
END OF PROGRAM

WAITING 1-5

BATTERY LOW

FIXED: OPEN: 4-10

ABRAMATIC
VERSION 2.3

PROGRAM ERROR

MEMORY ERROR

"Water" off or on (Activation of ON blocks lubricant and
vice versa).

"Abrasive" suspension from bottle 3, 4 or 5
"Lubricant" lubricant from bottle 1 or 2
Bottle chamber door open

Specimen holder should be cleaned before the next step
and disc should be changed

Select program number

Select base program (Nos 1-6)

Emergency stop active or motor overloaded
Preparation completed

Waiting for internal signal from various sensors (refer to
section 7 (2))

Battery worn out, time to change battery
Number of fixed and open programs going to be used

If machine is turned on with main switch, the following is
displayed for 10 seconds:

No errors in microprocessor memories

or
Error in PROM, call service
or

Error in RAM, call service
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11.

5.3  Program run/inspection

a 3- .
oK Key Active key

Example:

Function

O—QO Two-hand start v Press key
Start Start
LED for
process
Key Display card

Machine switched off

Machine switched on

Program selection

Display first step

Start step 1

I
[

Stand - by

o

ity
Stand - by

i
On

Forward

v

v
O—0O

Start Start

STAND-BY
SELECT PROGRAM
ABBBEFGH

SIC PAPER 1208 | 4 _H-
LUB: WATER 90s l
————

[ |
SIC PAPER 120%

LUB: WATER 89s 1 “"

Step performance stops when count-down has reached O s, or when STOP key is actuated. Further, on
opening of bottle chamber and actuation of emergency stop.

Proceed to next step when count-down
has reached O s

Repeat step 1

Display step 3

Display step 4

Display next step

Display duration of
pre-, main and final phases

SICPAPER  220# .
[LUB:WATER GOSJ 2

v
=L SiC PAPER 1208 |4 _['g_
Return LUB: WATER 80s ]
‘v
=L SIC PAPER soo | o —E‘]—
Forward LUB: WATER 60s i
| S —
. 2
I ) ) |
== SiC PAPER 1000# R
Forwarg LUB:WATER  60s| <
v
I |
=L CLEAN SPECIMENS
— x gy
Forward AND CHANGE DISC 4
v
i ) {
= DUR 6 micron .
Forwarg LUB:BLUE _ 180s| 9
e —————————————
v
18-® PROCESS TIME !
1 RN o
Time 5 15 60 5 ‘?‘]
(Pre Main Final)

15
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13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

5.4

16

Display direction of rotation

Display disc speed in

the three phases DISC RPM
(two possibilities: 150 and 300) 150 150 150 |
Display force applied between 7 PRESSURE
specimen holder and disc 150 250 200
| ABRASIVE DOSING |
Display suspension dosing 0 4 4 5
LUBRICANT DOSING |
Display lubricant dosing 10 5 4 5
1 [ WATER ABR. LUB.
Display bottles dispensing liquid OFF 3 4
Step performance blocked DUR 6 micron |
during display of step data. LUB: BLUE 180s
Out of step data )
, CLEAN SPECIMENS |
Display next step AND CHANGE DISC
DUR 3 micron
LUB: BLUE 180s |
. CLEAN SPECIMENS |
Display next step AND CHANGE DISC
NAP 1 micron
LUB: BLUE 90s
. CLEAN SPECIMENS
Display next step AND CHANGE DISC
CHEM oP-U
LUB: NONE 40s |
Display next step END OF PROGRAM
SiC PAPER 120#
Display first step again LUB: WATER 90s
Change to Change of program is done by pressing one of the
new program program keys. Programs can not be changed when a "Step

Data" key is activated.

i
‘ ROTATION-——»—-:_] 5 - -
i

— i

Identical rotation
—» «— Counter rotation



Certain data in step 2 of the fixed program 3 have to be
altered to suit a particular material. Since a fixed

program cannot be modified, it must be copied into an
open program, for instance program 7.

5.5 Program modification
Example
Function
1. Select program 7
2. Transfer of program 3to 7
and
3. Go tostep 2
4. Display phase times
5. Alteration of pre- and main phases —

increments of 5 s. Hold up/down keys
for quick shifts

min. 0 s, max. 600 s

P.S.: When program 7 has been produced it may be copied into the other open programs, if desired.

Display application of water or lubri-
cant (the two are mutually exclusive)

Change of suspension, now to be
taken from bottle No. 5, containing,
for instance, 9 pm suspension

Back to display of step 2

Now 6 mic is no longer relevant, and
to avoid misunderstanding the entire
display text, except time indication,
may be cancelled. Instead, enter alter-
ation on process card for program 7

Cancellation of text (re-appears when
key is pressed a second time)

Test

Forward

"V“t—“
-?-@

Time

:'] B
(. ~
® 0 ]
Select
WIAB/LU
E] B
iy Main
v B

D Lol
oo

3
@

WIARILY

O AB..2

Text
On/H

)

Final

Display

N

f ]
SELECT BASE PROG

.

ADFG

SiC PAPER 120#
| LUB: WATER  90s

PETRODISC-M 6 micr
LUB: BLUE 300s

5 235 60s

PROCESS TIME ]

[ PROCESS TIME
10 230 655

(WATER ABR. LUB.
0 3 1

(WATER ABR. LUB.
0 5 1

[ PETRODISC-M 6 micr
LUB:BLUE 305

Modification of step data in relation to the original program is indicated adding a by dash
to the type letter of the particular program step, e.g.

-
1

7

{ ADFG J

LED for
process
card

[3V]
|
~K]~-
|

(o
i
_g_

17



5.6

Modification of
user's programs
(see also section 6.2)

Time

Rotation

Speed (grinding)

Speed (polishing)

Force

Constant pressure

Large specimens

The programs allow alteration of 7 different data

(fig. 2.9) in the three phases Pre, Main and Final (fig. 2.8)
There are thus many possibilities for modification, but the
inexperienced operator should not begin to produce new
programs by changing a large number of data.

Generally, if a suitable program has been found for the
preparation of a particular material, only the data in the
main phase need to be changed, in most cases just the
time. If the original program does not give satisfactory
results, longer process times in grinding and polishing on
hard polishing media (Petrodisc-M, DP-Dur, DP-Mat) will
usually improve results. With softer polishing cloths the
polishing time should be kept to a minimum in order to
avoid relief and rounding of edges.

In most cases, the best results are obtained if specimen
holder and grinding/ polishing disc rotate in the same
direction. In instances where a higher abrasion rate for
hard materials is desirable, grinding with counter rotation
may be tried. Grinding of soft and brittle materials with
counter-rotation is not recommended because it can
damage coatings and cause pullouts of brittle phases and
severe deformation in soft materials.

For grinding, the choice of disc speed depends on the
desired rate of abrasion: the higher the rotational speed,
the higher the abrasion. However, certain materials may
be damaged at a speed of 300 rpm, especially when grind-
ing with diamond as abrasive. In these cases, grinding with
150 rpm is recommended (use always 150 rpm with
Petrodisc-M).

The polishing is always done on 150 rpm. If, for any
reason, 300 rpm is used for polishing, it is essential to
apply enough lubricant to the polishing cloth for cooling
purposes.

Normally, the force is adjusted between 150 and 400 N for
grinding and between 50 and 300 N for polishing. It is
essential to keep the force at similar values from step to
step, because large variations will make it difficult to
grind and polish the entire area of the specimens.
Programs 1-6 are designed for six 30 mm dia. specimens.

To obtain the same pressure per unit of area when
preparing various quantities and sizes of specimen the
force must be changed. With six 40 mm dia. specimens the
force should theoretically be increased by 75%. In actual
practice an increase of 50% will be adequate.

Preparation of large specimens requires other changes
besides an increase of the force: the grinding paper needs
more frequent replacement, more polishing suspension has
to be applied, and process times have to be increased.

19



Varying the force

Diamond and
lubricant

Lubricant rate

Lubricating
Petrodisc-M

5.7 Process cards and
documentation

5.8 Reprogramming of
standard programs

20

By changing the values of the force in each of the phases
independently, it is possible to utilise both grinding paper
and polishing suspension better. In paper grinding, for
example, it is recommended to select a low value for the
"Pre" phase then increase it in the "Main" phase, and
increase it again in the "Final" phase. In polishing the
"Pre"-phase has the function of wetting the polishing
cloth, and for this operation (duration 5-10 sec) a low
force is most appropriate. You may then use the actual
process force in the "Main" phase, reducing it again in the
"Final" phase, to avoid deep scratches.

Diamond suspension should be applied at a rate adapted to
the lubricant rate. If the diamond suspension rate is
increased, the lubricant rate should be reduced. For
grinding on Petrodisc-M use a low abrasive dosing, and for
the hard polishing cloths DP-Dur and Pan-W to use a
dosing equal to or higher than level 5.

The suspension should be agitated daily.

Generally, the lubricant rate should be adjusted to a
minimum, though it should always be sufficiently high to
prevent the grinding disc or polishing disc from running
dry. This is particularly important with Petrodisc-M. The
way diamond suspension and lubricant are distributed on
the grinding disc and polishing cloth is also extremely
important to achieve optimum results. For this reason it
is possible to adjust the direction of the jet holder (fig.
13.3). The best distribution is obtained with a near-hori-
zontal spray direction.

When using Petrodisc-M it is important to ensure that the
suspension is applied close to the centre of the disc and
the lubricant near the disc edge. In polishing both
suspension and lubricant should preferably be applied near
the centre area of the cloths.

In order to assist the operator in following the progress of
a program, each program has its own card ("Abramatic
Process Card") stating all its steps and step data. A holder
for this card is provided on the right side of the keyboard
of the operating console. Light-emitting diodes (LEDs)
located on the keyboard next to the card indicate the step
being currently performed.

It is recommended to enter modifications of user's
programs in relation to the base program on a blank card.

Modification of the standard programs 1-6 requires
programming of a new memory block (PROM) to replace
the original PROM. At a reasonable cost Struers will
program a new PROM based on a user-designed program.
To do this the serial number of the operating console is
needed and a process card containing all the step data
which are to be incorporated in the 6 new programs.

Removal of the original PROM, as well as plugging-in of
the new one require special tools to avoid damage to the
PROM. If at some future time a duplicate should be
needed, Struers is capable of supplying a new PROM when
informed of console number, because all data will be
stored on floppy discs for 10 years.
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6.1

OPERATION

Accessories
and Consumables

Abramatic will perform grinding on SiC paper, Petrodisc-
M, DP-NET cloth and diamond grinding disc; and polishing
on a variety of polishing cloths and final polishing with
OP-S and OP-U.

For the preparation of large samples and for high volume
output, it is recommended to use an Abraplan for plane
grinding, which is more efficient and economical.

Abramatic will work with both 160 and 200 mm specimen
holder discs. For full utilisation of the consumables the
choice of grinding and polishing discs should be
determined by the diameter of the specimen holder disc.

Specimen Holder Disc/ The following combinations are recommended (Struers

Preparation Disc

160 mm specimen
holder discs
Grinding with
grinding paper

Grinding on
Petrodisc-M

Polishing on
Aluminium-discs

200 mm specimen
holder discs
Grinding with
grinding paper

Grinding on
Petrodisc-M

Polishing on
Aluminium-~disc

codewords in brackets):

305 mm dia. grinding paper (ROTUS) on disc for non-
adhesive grinding paper (ROTAL), according to the Knuth-
Rotor principle

or

230 mm dia. grinding paper (ROTAR), with Spray
Adhesive (PAPLI) on 230 mm dia. disc (DEDOT)

230 mm dia. (PETHA)

250 mm dia. (DEDIF)

305 mm dia. grinding paper (ROTUS) on disc for non-
adhesive grinding paper (ROTAL), according to the Knuth-
Rotor principle

or

305 mm dia. grinding paper (ROTUS), with Spray Adhesive
(PAPLI) on 300 mm dia. disc (DEDAL)
290 mm dia. (PETIL)

300 mm dia. (DEDAL)
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Levelling apparatus
(MAXVA)

With levelling disc for either 160 mm (MAXNY) or 200
mm (MAXYR) specimen holder discs. This apparatus
ensures that the surfaces of specimens clamped in a
specimen holder disc are on the same level, thus
minimising the time required for plane grinding. The
levelling disc ensures that the specimens protrude 2,5 or 6
mm from the specimen holder disc. In special cases the
specimens might protrude max. 20 mm from the specimen
holder disc (see section 10.5.3).

Metason 200 (METWO) Ultrasonic cleaner for cleaning of specimen holder disc

Drybox-2 (DESIC)
Diamond suspensions
Oxide media

Lubricants

with specimens.
For drying of specimen holder disc with specimens.
High Quality, 15,9, 6, 3, | and 1/4 pm.

OP-S fine-polishing medium (oxide polishing medium,
mainly for non-ferrous metals).

(1 litre: OPSOT, 5 litres: OPSIF).

OP-U fine polishing medium (oxide polishing medium, for
ferrous metals and multiphase non-ferrous metals).

(1 litre: OPUNO, 5 litres: OPUFI).

Blue Lubricant (1 litre: DEPTI, 5 litres: DEPIF).

Red lubricant (I litre: DEPPO).

Diamond grinding discs Bakelite bonded, 230 mm dia.:

Grit 120 (120 um) GRAVA
Grit 220 ( 65 pm) GRATO
Grit 600 ( 20 um) GRASI

Diamond Pads, self-adhesive 250 mm 300 mm
250 ym GRANT GRAIB
125 ym GRARE  GRAEL
40 ym GRAFU GRANO
20 ym GRATY GRAKU
Petrodisc-M Grinding disc for 15-6 pm diamond suspensions
230 mm dia. PETHA
290 mm dia. PETIL
Polishing cloths, self-adhesive Codeword
250 mm 300 mm
Prepolishing DP-Net for 45-6 pm NETMI NETRE
DP-Plan for 9-3 ym DEPIM DEPAN
DP-Mat for 15-6 pm PAXTE
Polishing Pan-W for 15-1 ym PANTE
DP-Dur for 6-1 uym DETRU DEMUK
DP-Mol for 9-1 pm DETMO DEMLO
One-Step Polishing DP-Plus for 6-3 ym DUPFI DUPET
Final Polishing DP-Nap for 3 ym or smaller DETAP DEMAN
OP-Chem for OP-S and OP-U APMON  APTIN
OP-Nap for OP-S and OP-U DETNA APCOL
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6.2

Program structure

6 additional
user's programs

Example

Standard programs

Display

Process card

Three Phases
in each step

Pre-Phase

Main Phase
Final Phase

Abramatic has six standard programs, 1-6, and allows
additional input of ten user's programs, 7-10 which are
always available, and 1-6 are hidden behind the standard
programs. When you switch on Abramatic, the six
standard programs and the four open programs 1-10 will
automatically be available. If you want to use other of the
open programs, Abramatic is put in "Stand-by" and you
press one of the keys, 5-10.

If eight open programs are required, press "8" and then
the display will indicate "Fixed: 2 Open: 8". The four
"new" user's programs correspond to program 3, 4, 5 and 6
so that 1-2 are standard programs and 3-10 are open
programs.

The standard programs 3-6 will not be deleted and can be
retrieved again by selecting the number of open programs
to four.

The user's programs 1-6 are also stored, i.e. there will
always be ten available programs and six hidden (see
"Program Survey").

With programs 1-6 it is possible to prepare with definite
results most of the commonly occurring specimens. User's
programs are intended for preparation of materials
outside the scope of the standard programs.

Each program contains up to 8 steps, of which 5 may be
wet-grinding steps and the remaining 3 polishing steps.
The display shows the relevant information, such as grit
of grinding paper, type of polishing cloth and diamond
suspension to be used, as well as the duration of individual
steps. The operator does not have to remember the step
data, as the display will keep him informed of the type of
grinding paper, grinding disc or cloth to be mounted on
the turntable. The display also indicates when it is time
for the specimens to be cleaned.

The operation console has a holder for a process card on
which all the data of any particular program are recorded.

The process time of each step is divided into three phases,
Pre, Main and Final, each sequence following automati-
cally the next. However, the data of each of the phases
may differ considerably in respect to dosing of lubricant
and suspension, force applied or rotational speed.

The Pre-phase is used in the standard programs either for
starting off preparation with a low-force grinding or for
wetting the cloth with lubricant in the beginning of a
polishing operation. In these cases dispensing of polishing
medium will usually be suspended in order to prevent the
diamonds being "flushed" away by the lubricant.

The Main phase is the actual processing phase.

In the Final phase it is possible to reduce the polishing
force or increase the rate of lubricant supply to achieve
the high quality known from manual polishing.
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Disc Speed

Grinding

Polishing

Identical Rotation

One-step Polishing

Axial Displacement

Disc speeds are selected in such a way that an optimal
quality is achieved at a minimum of time.

300 rpm are used for grinding to obtain a high rate of
abrasion and to ensure optimal adhesion of the grinding
paper if grinding disc ROTAL is used. If 300 rpm is too
high for grinding of soft materials, use 300 rpm in the
Pre-phase to ensure paper adhesion, and then continue the
preparation at 150 rpm.

Generally, the appropriate speed for polishing is 150 rpm,
which is also the rate at which the specimen holder disc
rotates.

When polishing with identical rotation and a turntable
speed of 150 rpm the special condition arises where the
relative speed between specimen and polishing base is
unchanging as to magnitude, and is constantly changing
direction. This provides uniform polishing over the entire
specimen surface without directional preferences, which
will prevent such polishing defects as comet tails or
inclusions to be pulled out.

Certain specimens, such as very hard steels, can be
polished in a one step-polish using 300 rpm.

Grinding and polishing speeds further depend on the
excentricity (non-alignment) between the axes of
specimen holder and turntable. Large axial displacement
causes high relative speed with consequent high rate of
abrasion. Thus it applies for identical rotation that
relative speed is directly proportional to excentricity.
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Performance of
programs

Preparation Disc

Mounting of Specimen
Holder Disc

Removal of Specimen
Holder Disc

Always keep main switches turned on, turn off only for
service purposes. Shift change-over key from "Stand-by"
position to "On". Select program and display the first
process step by touching the two-hand start or one of the
buttons "Forward/Return".

Place the indicated polishing or grinding disc on the
turntable, fitting the three pins of the disc into the
matching holes of the turntable. Make sure that the
supporting surfaces between the turntable and the disc
are clean.

You may now mount the specimen holder disc containing
the levelled specimens (use a levelling apparatus, see
section 6.1) in the quick-coupling on the specimen holder
motor. Insert the specimen holder stud in the quick-
coupling and, while pushing the specimen holder upwards,
press the plastic flange of the quick coupling down with
your thumbs, thus pushing the specimen holder a small
distance further into the coupling. Continue pushing the
specimen holder upwards and let go of the plastic flange,
which returns to its original position. The quick-coupling
has caught hold of the specimen holder stud. By turning
the specimen holder disc, the driving pins of the quick-
coupling will engage with the specimen holder disc to
ensure that they will rotate together.

To remove the specimen holder, depress the plastic flange
of the quick-coupling with your thumbs, holding the other
fingers under the specimen holder disc to catch it when it
is released.

Horizontal Adjustment Adjust the specimen holder motor horizontally in relation

of Specimen Holder
Motor

Non-adhesive
Grinding Paper

to the disc. For grinding purposes adjust it in such a way
that the largest possible area of the grinding paper is
utilised. With Petrodisc-M the specimens should cross the
centre as well as the edge to preserve disc planeness. This
also applies when diamond grinding disc are used. When
polishing, use the polishing cloth as extensively as
possible, but do not allow specimens to move beyond the
edge. By using matching diameters of the various types of
discs (refer to section 6.1) it is possible to find a
permanent position for the specimen holder motor, which
avoids adjustment between steps.

If non-adhesive paper is used (Knuth-Rotor principle),
pour a small amount of cooling water onto the disc by
pressing key "Water" (fig. 2.4). Then place paper and
retainer ring and start grinding. In the case of large and
soft specimens, which tend to tear the paper, it is re-
commended to start the rotation of the turntable by
pressing the key "Disc" before initiating the step. A fa-
vourable effect on the final result may be obtained by
"trimming" the grains projecting from the surface of the
grinding paper by passing a single specimen across the
paper before starting the step. Alternatively, a disc of
grinding paper 500 grit may be placed, grit facing down-
wards, under the actual grinding paper, to increase the
friction between aluminium disc and grinding paper.
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6.4

26

Start

Stop

Adhesive Grinding
Paper

Manual preparation

The process step is started by simultaneously operating
the two push-buttons marked "Start" (fig.1.3) on the front
panel of Abramatic until the specimen holder begins to
turn.

In normal preparation the step ends when the time shown
on the display has counted down to 0 seconds, but it may
also be interrupted by pressing "Stop" or pushing the
emergency stop. All normal operations, except program
selection, can be effected by the two-hand start buttons,
including acknowledgement of specimen cleaning if
"Clean samples and change disc" is displayed. When the
display text says "End of Program", repeated actuation of
the two-hand start buttons will display the first step of
the same program again, and it can be repeated.

By using the two-hand start buttons you avoid leaving wet
and dirty fingermarks on the operating console.

Paper adhesion with spray adhesive is recommended when
the preparation requires grinding beyond the edge of the
grinding paper to avoid relief and rounding-off of the
outer edge of the specimens. However, this may cause
problems with specimens mounted in soft resins, because
the resin causes less wear of the grinding paper than the
specimens do. Also in such cases may projecting grains
advantageously be "trimmed" by passing a single specimen
across the rotating grinding paper. Adhesive fixation of
the paper is further recommended for planegrinding, since
inadequately levelled specimens are liable to tear paper
fitted according to the Knuth-Rotor principle. "Spray
adhesive" can be used for dixation of the grinding paper
on a plane aluminium disc.

Manual preparation is possible on a grinding and polishing
disc rotating at 300 rpm after pressing the key "Disc".
Water for grinding is supplied when pressing the key
"Water". When polishing manually, press "Lubricant" or
"Abrasive" to obtain, respectively, lubricant and diamond
from Abramatic's dispensing device. Select type by
entering into a program using the desired combination.
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Lubricant and
suspension refill

Air in the tubes

Warning!

Suspension

Cleaning of jets

Direction of
application

The special fittings make it easy to detach the screw caps
of the two 1-litre lubricant bottles from the tubes. Push
the red ring of the fitting down and pull out the tube.
Then remove bottle with cap and refill with lubricant.
Reinsert the bottle and connect the two tubes by pressing
the tube right to the bottom of the fitting and pushing the
red ring back up into place. This will lock the tube firmly
into position (tube should be intact). Make sure not to
interchange the tubes.

After the refill operation air will be present in the tubes.
This causes inaccurate dosing, and lubricant continues to
flow from the jet for some time after the valve has
closed. To remove the air, flush the system by operating
the "Manual Lubricant" button.

The pressure in the lubricant bottles is 2 bar. When the
door of the bottle chamber is opened, the bottles are
automatically de-pressurised, but with almost empty
bottles the pressure is not neutralised immediately. So
allow a little time before removing tubes or screw caps.
Make sure that the two lubricant bottles are undamaged
when refilling.

Remove the 250 ml OP-S and OP-U suspension bottles
from the chamber and clean them before refilling in order
to avoid clogging of the system due to sedimentation. Do
not fill more than 200 ml into the bottles, otherwise the
suspension will spill over when the automatic stirring
effected by blowing air through the suspension is started.
Do not block the hole in the cap.

If the standard programmes (1-6) are to be used the
bottles must be filled as follows:

Bottle 1: blue lubricant
Bottle 2: red lubricant
Bottle 3: 6 pm suspension
Bottle 4: 3 ym suspension
Bottle 5: 1 ym suspension

Whenever Abramatic is not operated for more than 4-6
hours, the jets should be cleaned of suspension.

Use the following cleaning procedure:

Select program 1.

Find Ist polishing step (6 um) by repeated actuation of
"Forward".

Remove plastic suspension supply tube from jet on right.
Manually actuate "Abrasive" for 5 seconds.

Refit tube.

Then proceed to next polishing step 3 pym pressing
"Forward" and repeat procedure for centre jet. Finally,
repeat procedure for left 1 ym jet. Also clean if any of
the 3 jets have supplied suspension, but not will be
operated for the next 4-6 hours.

The direction of the lubricant and suspension sprays can
be adjusted by turning the jet holder. The lubricant jets
can also be turned in their holders so as to change the
distribution of the supplied lubricant on the cloths. The
best positioning will vary according to the diameters of
the discs and specimen holder discs used.
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7. TROUBLE SHOOTING

Red light on (Emergency
stop or overloaded)

No suspension comes out
of the suspension nozzles

The suspension cannot
reach the nozzle during
dosage

Central area of specimens
in specimen holder not
polished after grinding on
Petrodisc-M or diamond
grinding wheel

Polishing suddenly
requires very long time

Deficient amount of
cooling water

28

Emergency stop depressed.
Release Emergency stop by pulling the button.

One of the motors overloaded.

Wait till red light turns off.

Reduce grinding or polishing pressure. If light turns on
soon after, 1-2 seconds, one phase is missing or a motor is
defective.

The nozzles are choked by the dried up suspension.
Dismount and clean the nozzles (see section 10.5.8)

The nozzles are not properly adjusted.
Dismount and adjust the nozzles (see section 10.5.8)

or
The suspensions do not have the right viscosity because

a) they are not Struers' suspensions.
Change for Struers' or adjust nozzles.

b)  they are too old.
Change suspension.

c)  they have remained too long since the last
bubbling -through.
Set the machine on "stand-by" and then on "on" to
start the bubbling-through of the suspensions.

Specimens travel too far beyond extreme edge of grinding
disc.

Adjust position of specimen holder disc relative to
grinding disc (shift specimen holder motor).

or

Excessive grinding force used in preceding step
(Petrodisc-M, grinding paper, Abraplan).

Reduce pressure in grinding process, maintaining almost
the same in each step.

or

Uneven distribution of diamonds on Petrodisc-M.
Adjust suspension jet, aiming it in more central direction.

Suspension deteriorated, causing diamonds to sink to the
bottom.
Agitate bottle frequently or change suspension.

Cooling pump rotates in wrong direction.
Change over two phases supplying the pump.

or

Lack of water in container.
Add water and additive. (See section 3.4).



Grinding paper torn on
contact with specimen

Grinding paper torn on
contact with specimen
(especially when specimens
are protruding more

than 6 mm)

Difficulties in removing
specimen holder disc from
quick-coupling

Polishing disc continues
rotation after completion
of step

Display showing
"Waiting 1-5"

Excessive grinding pressure

or

Specimens inadequately levelled.

or

Soft and ductile specimens.

Fix paper by adhesion or press against grinding wheel with
dummy specimen (See section 6.3).

Excessive down-speed.

Adjust speed with throttle valve on back of machine (turn
right to reduce down-speed) Fig. 6.4 (See section 10.5.3).
Incorrect adjustment of shock dampening in compressed
air cylinder.

Remove bottle tray and adjust the screw of the cylinder.
See section 10.5.4. Normal adjustment 1/8 turn from
home position.

Burrs on specimen holder stud produced by displacement
of quick-coupling on shaft.

Remove burrs and adjust position of quick coupling on
shaft with a distance of 27-28 mm to the shaft end.

Contactor damaged by overheating and fails to switch off
motor.
Repair or replace contactor.

or

Fuse (F 4) on control current transformer (T 2, 24 V) is
defective and should be replaced.

Waiting | indicates that the safety switch S6 has turned
off the motor of the pressure control unit in order to
protect it as the computer has lost control.

This happens when the machine is exposed to short
disturbances in the operating voltage during process.

1. The machine must be set on Power on=
ready to start.

2. Check the pressure on the manometer of the pressure
control unit.

3. If the pressure on the manometer of the pressure con-
trol unit shows a figure higher than 5.3 bar, the two
conducting wires of the microswitch S6 shall have to
be short circuited on terminal x 1008 and x 1010. The
machine will then reset automatically and again be
ready for use.
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Display defective
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4. If on the manometer of the pressure control unit the
pressure is down to 1,4 bar the machine must be
turned off. The two screws on the motor box shall be
loosened and the reducing valve is turned round
manually (with a 2mm Allen key in the hole of the
reducing valve) and clockwise until the manometer
indicates about 2-4 bar. The two screws on the motor
box are fastened, and the machine can be started
again.

Waiting 2-5 may indicate defect in slotted optical
switches (B1-B6), defective interface circuit board or
loose wires.

Call service engineer.

Defect in display circuit board.
Replace.

Defect in CPU circuit board.
Replace.
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CLEANING

Abramatic and the recirculating cooling unit should be
cleaned regularly to avoid poor preparation results due to
contamination by abrasive grains and metal particles.

Use water and ordinary detergent for cleaning the drain
tray and the cover. Painted surfaces should be cleaned
with a damp cloth, and the same applies to the keyboard
(do not clean with alcohol). Clean the cooling tank and
make sure that all abrasive sludge is removed before fresh
water is filled into the tank (approx. 30 1) and add
"Additive for Cooling Fluid" in the concentration stated
on the label. This ensures better cooling and prevents
corrosion of machine and specimen.

For cleaning of suspension jets, refer to section 10.5.8. If
the jet is blocked by dried suspension, dismount it and
place it in very hot water, alternatively in an ultrasonic
cleaner, for approx. 10 min.

Make sure that the jets are correctly adjusted when
remounted; refer to section 10.5.8.
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9. MAINTENANCE

9.1 Belt tension Once a year check the tension of the V-belts running
between the principal motor and the turntable to
ascertain adequate tension. Access to V-belts and tension
adjuster is gained by removing the lower back plate. With
correct belt tension a force of 15N applied half-way
between the V-belt pulleys will depress the belt approx. 8
mm. To tighten the belts, adjust the nuts on the spindle
(fig. 6.5). Secure both nuts after adjustment.

9.2  Air filters and The compressed air filter (fig. 4.4) should be cleaned once
water separator every year, depending on the quality of the compressed

air. The water separator containing the filter should be
drained whenever necessary to prevent the water level
from reaching the filter. Drain by shifting the plastic tube
in the bottom of the tank.
The microfilter (fig. 5.1) cleaning the compressed air for
the lubricant and suspension system should be replaced
every second year.

9.3 Lubrication chart

Lubrication Point Lubricant Interval
Quick-coupling Oil 200 hours
Column surfaces Oil 200 hours
Spindle of pressure
control valve (fig. 4.3) Grease 1) 500 hours
Axial bearing (fig. 9.2) Grease 1) 1000 hours
Gear motor gear Grease 1) 2000 hours or
2 years

1) BP: Energrease HT-O
Esso: Fibrax 370
Mobil: Mobil grease 480
Shell: Simnia grease 0

9.4  Test of safety valve The safety valve must be tested at least twice a year.

This is done by pulling the finger screw a little out - air
must get out if the valve is in order.
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10.

10.1

SERVICE AND REPAIR

(for service engineers)

Mechanical design
(fig. 11)

Frame

Moving Parts

Up/down Unit

Bearing Block

Quick-Coupling

The machine rests on a stationary base frame built of
steel sections and steel plate. On this frame guards, drain
tray etc. are mounted. The frame is surmounted by a unit
comprising the moving parts and the pneumatic and
electric systems, all of which suspended in a vibration-
dampened rubber engine mounting.

The moving parts rest on a sturdy horizontal beam, on its
front end the bearing structure for the grinding wheel is
mounted and its other end supports the principal motor
(fig. 11.22) mounted in a slidable carriage under the beam.
On top of the beam two hardened precision-ground
columns are mounted on which the up/down unit travels.

The up/down unit consists of a sturdy horizontal traverse
to which two cylindrical guides are welded, provided with
smooth-running ball bushes. The front end of the traverse
accommodates the gear motor (fig. 11.1) driving the
specimen holder. Pointing vertically downwards, the shaft
of the specimen holder motor is fitted with the quick-
coupling for the specimen holder disc.

The bearing block (fig. 9) consists of a heavy-duty axial
bearing and two ball bearings. The lower part is mounted
with a V-belt pulley, and the upper part with a turntable
on which the grinding or polishing disc is placed. The
plastic drain tray extends into the housing of the bearing
block, which prevents water from spilling over by a high
edge.

The principal motor is a 1/1.5 HP, three-phase
asynchronous motor with two speeds. The power is trans-
mitted to the turntable via two V-belts.

The quick-coupling (see fig. 10) consists of a stationary
part, mounted on the shaft of the specimen holder motor,
and a vertically movable part. When the movable part
travels down, two steel balls recede to allow insertion and
removal of the specimen holder stud. When the operator
releases the movable part, the action of a spring causes it
to move upwards, and at the same time the two balls
engage with a slot in the specimen holder stud, locking it
into position. Rotation is transferred to the specimen
holder by three spring-loaded driving pins caused to
engage with the stud of the specimen holder disc by
turning the latter.
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10.2 Pneumatic system

10.3 Spray system

34

Refer to diagram at the end of manual.

The up-and-down movement of the specimen holder disc
motor with specimen holder disc is effected by means of a
compressed air cylinder. The cylinder has an adjustable
shock-dampening in both ends to soften the impact of the
piston.

Compressed air is admitted to the primary side of the
cylinder through a reduction valve (fig. #.1) adjusted to
3.0 bar to counterbalance the own-weight of the up/down
unit and return it to its initial position after the process.
The downward movement is caused by removal of the
counterpressure from the primary side by deaeration
through a throttle valve. In this way the down-speed can
be controlled with the throttle valve (fig. 6.4), which is
adjustable in special cases (see section 10.5.3), and to
which easy access is provided at the back of the machine.
Just before contact between specimen holder and grinding
or polishing disc the magnet valves (fig. 4.2) for
counterpressure and process pressure, respectively, are
opened. This operation is controlled by two slotted optical
switches mounted at the up/down unit. The process
pressure is adjusted with a motor-operated pressure con-
trol valve (fig. 4.3) controlled by the microprocessor via
the interface circuit board. When the main switch is
turned on, the pressure reference of the microprocessor is
reset in relation to the motor adjustment. The compressed
air is cleaned by passing through a manually operated
water separator (fig. 4.4) containing a filter.

The dispensing of lubricant and diamond/suspension is
done with compressed air. Before contact with the liquids
the pre-cleaned compressed air is passed through a
microfilter (1/4 pym) (fig. 5.1) and its pressure reduced to
approx. 2 bar with a pressure control valve (fig. 5.2).

Dosing of the diamond suspension is effected by the
mixing jets (fig. 13.1) drawing the liquids from the bottles
with compressed air. The compressed air admitted to the
individual mixing jets is controlled by magnetic valves
(fig. 5.3) which are in turn controlled by the micropro-
cessor. Manual operation of the air valves is possible by
pressing a button mounted on the valves.

The compressed air for the lubricant is passed through a
closing and bleeder valve to the two l-litre bottles, which
are put under pressure. Whenever the door of the
compartment is opened, the bottle is depressurised by the
bleeder valve. The lubricant is passed through tubes from
the bottles through magnet valves (fig. 5.5) to the jets
(fig. 13.2).

A sealed safety valve adjusted at 2,5 bar ensures that the
bottles are not exposed to too high a pressure. See section
6.5.



10.4 Electric system

10.5 Adjustments and
and testing

10.5.1 Adjustment of
counterpressure

10.5.2 Adjustment of process
pressure

10.5.3 Adjustment of
down-speed

The electric system comprises three parts: 1.
Microprocessor (CPU), 5 V. 2. Interface circuit board, 24
V, for actuation of control motor, valve, contactors and
relays on signal from the microprocessor. 3. High-voltage
unit, 115-500 V, for starting and stopping principal motor,
specimen holder motor and pump with contactors provided
with thermal cut-out switches to prevent motor damage
from overload.

The microprocessor is located in an operating console
with membrane keys, 32-character display with control
circuit, and a 5 V power supply. The operating console is
connected to the machine with multiwire socket in the
back of the machine.

Adjustments listed below are only required after repairs.

The counterpressure, i.e. the pressure on the primary side
of the compressed air cylinder, which counterbalances the
own-weight of the up/down unit and returns the unit to its
initial top position, is adjusted by the reduction valve

(fig. 4.1). The correct pressure is 3 bar (when using air to
eliminate hysteresis). Measure with a precision
manometer.

Turn off Abramatic with stand-by key and allow approx.
15 sec. before turning it on again. This will cause the
control motor (fig. 4.5) to adjust to a pressure of 200N,
which should correspond to 2.3 bar on the reduction valve
(fig. 4.3). If the manometer reading is not 2.3 bar (when
using air to eliminate hysteresis), adjust the valve spindle
in relation to the motor shaft extension. This is done by
slackening two pointed screws with a 2 mm Allen key and
then turning the spindle until correct pressure is obtained.
Secure the two pointed screws after adjustment.

50 N corresponds to 1.4 bar
700 N corresponds to 5.4 bar.
(Version V1: 1.7 bar,

Version V2: 2.3 bar)

The down-speed is regulated by an adjustable throttle
valve (fig. 6.4), normal position of the valve being approx.
1 3/4 turns from the home position. To obtain faster
travel give valve another approx. 1/4 turn. Screwing the
valve beyond that position may cause problems in the
form of excessive initial grinding pressure (for approx. 1/4
- 1 sec), involving a risk of the specimen tearing the
grinding paper or polishing cloth. At specimens protruding
more than 6 mm from the sample holder disc, the brake
(see below) does not work, and in this case the throttle
valve (fig. 6.4) is closed 1/2 to 1 turn to reduce the down-
speed.
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10.5.4 Adjustment of brake

action in bottom
position of vertical
movement

10.5.5 Adjustment of

36

quick-coupling

The brake incorporated in the compressed air cylinder
comes into operation 5-10 mm above the polishing disc,
depending on how far specimens protrude from the speci-
men holder. Access to the adjusting screw is gained
through the bottle chamber after removal of the bottle
tray. Two adjusting screws (fig. 10) are located here. The
upper screw adjusts the braking action of the up/down
unit when it returns to its initial top position. Normal
adjustment of the down-speed brake action is approx. 1/8
turn from the home position. Adjustment is very delicate,
because the braking action should not prevent the speci-
men holder from contact with the grinding wheel when
working at a low process pressure (50 N). This may cause
pro-blems, particularly with thin specimens, therefore
specimens should always protrude approx. 2.5 mm from
specimen holder disc.

After slackening of the two screws (fig. 10.5) the position
of the quick-coupling on the shaft can be vertically
adjusted. Mounting the quick-coupling too close to the
shaft end may transmit the grinding pressure to the
specimen holder through the two lock-balls. This would
damage the specimen holder stud and make removal of
the specimen holder difficult. Incorrect mounting can be
noticed either by measuring (see section 7) or by the fact
that the lock slots of the specimen holder studs have
become smooth from wear.



10.5.6 Cleaning of
pneumatic system
(diagram 376-M-100)

NB:

In spite of the filter with water separator built into the
apparatus, compressed air with a high content of water,
oil and/or dirt, may be detrimental to the operation of the
apparatus. This because dirt and oil settle on the
membranes of the valve, thus hampering their function.

If a service check reveals oil and water in the water
separator (V7) and liquid in the compressed air tubes,
valves and tubings must be cleaned. A complete cleaning
requires separation valves and tubings, however, in most
cases it is sufficient to rinse tubes and valves which are
particularly exposed, in alcohol, especially the reduction
valves (V3) and (V4) as well as the throttle valve (V6). NB:
the compressed air cylinder must not be exposed to alco-
hol, because the grease required in the cylinder would
thereby be washed out too.

1. Cleaning of the compressed air side:

a) vent the apparatus

b) dismount the tube for the top of the compressed air
cylinder

c) dismount the tube for the inlet side of the reduction
valve (V3) and fill it up with alcohol and mount it
again

d) put the reduction valve on maximum

e) the magnetic valve (V9) is opened by means of a
manual button

f) the compressed air is connected again whereby the
valves are rinsed - repeat the whole processus 2-3
times

g) mount the tube for the compressed air cylinder again

2. Cleaning of the counter-pressure side

a) vent the apparatus

b) dismount the tube for the bottom of the compressed
air cylinder

c) dismount the tube for the outlet side of the reduction
valve (V#4) and fill it with alcohol and mount it again

d) NB: do not increase/decrease the function of this
reduction valve, as it is adjusted precisely for 3.0 bar

e) connect the compressed air again whereby the valve is
rinsed - repeat the entire processus 2-3 times

If there is alcohol in the tube for the manometre,
dismount the tube near the manometer and blow it clean.
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10.5.7 Disassembly of Access for exchange of drain tray (fig. 11.7) and to axial
main bearing bearing (fig. 9.2) is gained in the following way:

Remove the turntable (fig. 9.1) by taking out the three
screws. Then take out the two screws in the bearing cover
(fig. 9.3) and remove cover.

Disassembly and dismounting of the bearing block can be
performed after removal of the V-belt pulley at the lower
end of the shaft. To remove V-belt pulley at the lower end
of shaft, take out the 2 screws in the bush. Take one of
the screws and put it in the third unused hole. Now
remove the pulley. When refitting the pulley, insert the
screws in their original holes, and after re-mounting the
pulley in its position 2 mm from the end of the shaft,
tighten the screws again.

10.5.8 Cleaning and If the lubricant and suspension bottles with tubes are kept
adjustment of jets free from dirt, removal and cleaning of the jets will not
be necessary.

The design of the suspension jets causes the suspension to
return to the bottle whenever the jet is inactive for any
considerable time. This generally prevents blocking of the
jets with dried-up suspension. If, however, a jet has
become blocked, the dried suspension can be removed
either by blowing through the jet or by cleaning it with a
needle, (do not use a needle for the lubricant jets).

The suspension rate of the suspension jet can be varied by

adjusting the distance between the inner and outer parts

of the jet. The jets are factory-adjusted to approx. | turn

from home.

Adjusting by use of Struers suspensions

A. Dismount the tubes and press the jet out from the jet
holder.

B. Screw part 1 and part 2 from eachother and clean
them, if necessary.

C. Loosen part 4 and screw both part 3 and part 4

| backwards towards the connecting branch for

@\ i {g compressed air.

7-1T—] D. Screw part 1 and part 2 (smeared with vacuum grease)

NP2 right together.

Screw part 1 3/4-1 turn forward again.

Turn part 3 until it lies true against part 1.

Turn part 4 until it locks part 3.

Press the jet back in the jet holder and connect the

tubes.

.

™~
T O

NB: Depending on the viscosity of the suspensions you can try
with a larger or smaller distance between part | and part
2 (see point E.).

Impurities in the lubricant may block the lubricant jets.
Remove the jet and try to blow the impurities out with
compressed air (blowing it in from the outside of the jet).
If this does not help, the jet may be cleaned with a very
fine needle under a microscope. Before remounting the
tube on the jet, flush the system by actuating the "Manual
lubricant" key.
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10.5.9 Testing operating
console, buttons
and sensors

Example 1:

The operating console has a built-in auto-test and test of
buttons and sensors. Actuation of the main switch always
starts testing of the two memories PROM and RAM, and
in the case of errors, display shows for 10 seconds, either
"PROGRAM ERROR" if there is an error in the PROM, or
"MEMORY ERROR" if the RAM is defective. An auto test
procedure starts if the operator depresses one of the two-
hand start buttons and at the same time actuates the
main switch. The display now shows "DIAGNOSTIC" and
after that display indicates for 10 seconds PROM = OK,
RAM = OK, if the two memories are in working order, and
PROM = XX, RAM = XXXX, if both PROM and RAM are
defective. After this memory test all keyboard lamps
(LEDs) are automatically tested by lighting up success-
ively at one second intervals, the display indicating "LED-
TEST". Finally, the display shows T = XX-XX I = XX, XX,
"X" changing with actuation of different keys, buttons or
sensors. T stands for test code and I for input code for
push buttons and sensors (slotted optical switches).

T = XX-XX I=XX, XX

1 2 3

1 Test code for key board, (also for extra keys), hold
keys for a couple of seconds. See table at the back of
instruction manual (376-M-220R).

2 Test code for sensors (slotted optical switches) in
connection with pressure adjustment and position of
up/down unit.

Slotted optical switch no. 1 on

pressure control unit 01
Slotted optical switch no. 2 on

pressure control unit 02
Stop for bottom reference pressure

on pressure control unit 08
Signal for up/down unit (top) 10
Signal for up/down unit (bottom) 20

In the case of simultaneous
actuation of several signals the
displayshows the added result.

Signal for up/down unit (top) 10
Signal for up/down unit (bottom) 20
Slotted optical switch 2 02

32

In this case the display will not
show 32 but 2 G, since G = 16.

Other alphabetic codes include
A=10,B=11,C=12,D =13,

E=14,F =15, G = 16, etc.
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Example 2: Stop for bottom reference pressure

on pressure control unit 08
Slotted optical switch 1 01
09

Display indication: 09

3 Test code for pushbuttons and
door sensor

Signal for "Stand-by" switch "On" 01
Example:

Signal for emergency stop 02
Signal for door open 03
Two-hand start button (right) 40

Two-hand start button (left) 80
Emergency stop + "On" 03
Door sensor signal + "On" 05
Door sensor signal + Emergency stop 07
Both two-hand start buttons + "On" CI

In addition, the display will show whether Abramatic is
waiting for signals. Normally, such indications are only
displayed for a few seconds, but if they do not disappear
the cause may be a defect in the system (call service
engineer).

Abramatic has the following waiting signals:

WAITING: 1 Waiting for pressure control unit to reset
after actuation of main switch.

WAITING: 2 Waiting for signal for up/down unit (bottom)
to disappear.

WAITING: 3 Waiting for signal for up/down unit to
disappear or for completion of pressure adjustment after
step.

WAITING: & Waiting for signal for up/down unit (top) to
disappear after completion of step.

WAITING: 5 Waiting for completion of pressure
adjustment after step.
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Pfogram Materials: Basic program for modification : \
NO: 1 — General steels, plasma spray coatings: without process B.
~ Ceramics, sintered carbides: use process C*instead of A and B.
Process| Disc /4oty SiC-paper Total Time: 90 s] Pre | Main | Final |
Type: }Grain Size: 120 No: Time 5 s 65s 20 s
A Lubricant: Water No: Force 100N 250 NI 300N
Rotation: e /> > 1t ubr, Dosing - = -
Step: |Comments: Until plane Abras. Dosing = - -
1 Disc_R.P.M. 300 | 300 300
Process|Disc /@teds  SiC~paper Total Time: 60 sl Pre Main Final
Type: |Grain Size. 320 No: Time 5st 35 s 20 s
B Lubricant: Water No: Force 150N] 250 NI 200N
Rotation: “xx& /- > 1l ubr. Dosing = - -
Step: [Comments: Abras. Dosing = - -
— Disc _R.P.M. 300 300 300
Process|Disc /@t SiC-paper Total_Time: 60 sl pre Main Final
Type: |Grain Size: 1000 No: Time 58l 35s 20 s
B Lubricant: Water No: Force 150Ni 250 N[ 200N
Rotation: xxt /> -» lLubr. Dosing - - -
Step: |Comments: Abras. Dosing - = -
Disc_R.P.M. 300 | 300 300
Process] Disc Moseke Petrodisc-M Total Time: 300 Pre Main Fina!
Type: |Grain Size; 6 um No: 3 |Time 5sf 235 s 60 s
D Lubricant: Blue No: 1 |Force 150N 250 Nl 200N
Rotation: xx¢- /- - | ubr. Dosing 7 2 2
Step:  |Comments: Abras. Dosing 0 4 4
4 Disc_R.PM. 150 | 150 150
Process|®nes /Cloth: DP-Mat Total Time: 300 s] Pre Main Final |
Type: |Grain Size: 6 um No: 3 |Time 5 sl 235 s 60s
E Lubricant; Blue _No: 1 IForce 150 Nt 250 NI 200N
Rotation: Xt /> > I ybr. Dosing 10 3 2
Step: |[Comments: Abras. Dosing Q 4 4
D Disc RPM. 150 [ 150 150
Process|Be/Cloth: Pan-W Total Time: 300 sl Pre Main Final
Type: |Grain Size: 3 Um No: 4 [Time 5. 8 235 s 60
7 Lubricant:  Blue No: 1 [Force 150 NI 250 N ZOOSJ
|Rotation: xx¢ /- - | ubr. Dosing 10 3 3
Step: {Comments: IAbras. Dosing 0 4 4
6 Disc RPM. 150 | 150 | 150
Process|®wme /Cloth: DP-Nap Total Time: 90 s| Ppre Main | Final |
Type: |Grain Size: 1 um No: 5 |Time 5sf 55 sl 30
‘ c Lubricant: Blue No: 1 _[Force 150N 200 N lOOrj
Rotation: X3¢ /+ - lubr. Dosing 10 7 7
Step: |Comments: |Abras. Dosing 0 4 3
7 Disc_R.P.M. 150 | 150 150
Process|®wee /Cloth: OP-Chem Total Time: 60 sl Pre Main Final
Type: |Grain Size: OP-U No: Time 5s] 35sl 20s
H Lubricant: No: Force 100N] 150 Nl 100N
Rotation: -» 4 /% |Lubr. Dosing - - -
Step: |{Comments: Optional. Add OP-U Abras. Dosing - o -
8 manually and water only to final. [pisc R.P.M. 150 150 150
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Program |Materials: \
No: 2 Low and high alloy steels
Process|Disc /oteme  SiC— paper Total Time: 90s] Pre Main_| Final
Type: |Grain Size: 120 No: Time 5 sf 65s 20 4
A fLubricant: No: Force 100 NI 250N 300 N
Rotation: X% [-» > WL ubr. Dosing - - -
Step: |Comments: Until plane Abras,_Dosing = - =
1 Disc R.P.M. 300 | 300 | 300
Process] Disc /#et. SiC— paper Total Time: 90 sl Pre Main Final_|
Type: lGrain Size: 220 No: __ JTime 5 sl 658 20 s
g jLubricant: No: Force 150 NI 250 NI 200 N
Rotation: H#XE |+ > 1| ybr. Dosing - - -
Step: [Comments: Abras. Dosing - - -
2 Disc RP.M. 300 300 | 300
Process| Disc /otety  S1iC— paper Total Time: 60 sl Pre Main Final |
Type: |Grain Size; 500 No: Time 5 sl 358 20 4l
p [|Lubricant: No: Force 150 NI 250 N 200 N
Rotation: M- /> > |1 ybr. Dosing - - -
Step: [Comments: Abras._Dosing - - -
Disc_R.P.M. 300 300 300
Process]Disc /@vome SiC — paper Total Time: 60sl Pre Main Final |
Type: |Grain Size: 1000 No: Time 5 s 35s 20 sf
B {Lubricant: No: Force 150 NI 250N 200 N
Rotation: A [ > Lubr. Dosing - - -
Step: [Comments: Abras, Dosing - - -
Disc_R.P.M. 300 300 300
Process| e /Cloth: DP-Dur Tota! Time: 180sl pre Main Final |
Type: |Grain Size: 6 um No:3_{Time 5 s 115s 60 s
E Lubricant: blue No:1 |Force 150 Nl 250N] 200 N
Rotation: 2x% [ > 1Lubr. Dosing 10 5 4
Step:  [Comments: Abras. Dosing 0 4 4
5 Disc_RPM. 150 | 150 | 150
Process}swme/Cloth: DP-Dur Total Time: X80 sl Ppre Main Final
Type: |Grain _Size: 3 um No:4  1Time - 5 sf 1158 60
F Lubricant: blue No:1 |Force 150 NI 250N 200 N
Rotation: KL/~ -» I ubr. Dosing 10 5 4
Step: |Comments: Abras. Dosing 0 4 4
6 Disc_R.PM. 150 150 | 150
Process|®#e/Cloth: DP-Nap Total Time: 90s| pre Main Final |
Type: |Grain Size: 1 um No: 5 ITime 5 sl 55 30 s
G Lubricant: __blue No: 1 |Force 150 n| 200n 100 N
Rotation: Xt/ -+ = || ybr. Dosing 10 7 7
Step: |Comments: Abras. Dosing 0 4 3
Disc_ R.P.M. 150 150 150
Process|@wmm/Cloth: OP-Chem Total Time: 40 sl Pre Main Final
Type: |Grain Size: OP-U No: _ [Time 5 25s| 10 g
q Lubricant: - No: Force 100 NI _150N! 100 N
Rotation: > 4 /¥ 1 ubr. Dosing - - -
Step: |[Comments: Optional. Add OP-U Abras. Dosing - - -
8 manually and water only to final. Inisc R.P.M. 150 150 150
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Program |Materials: \
No: 3 Routine method for Steels
Process| Disc /4ot SiC Total Time: 90sl Ppre Main Final
Type: |Grain Size: 120 No: Time 5 s 558 30 4
A Lubricant: No: Force 100 N| 250Nl 300N
Rotation: XE /> * |Lubr. Dosing - - =
Step:  |Comments: Until plane Abras. Dosing - - -
1 Disc_R.P.M. 300 300 { 300
Process] Disc /Gtedm  Petrodisc-M Total Time: 300sl pre Main Final
Type: ]Grain Size: 6 um No:3 ITime 5 s] 235s] 60 g
D Lubricant: blue No:1 |Force 150 Nl 250N 200 N
Rotation: Bx+ /- | ubr. Dosing 7 2 2
Step: [Comments: Abras. Dosing 0 4 4
2 Disc_R.P.M. 150 150 | 150
Process /Cloth: DP-Plus Total Time: 240sl pre Main Final
Type: |Grain Size: 3 um No:_4 lTime 5 s 1758l 60 s
F Lubricant: _ blue No: 1 IForce 150 Nf 250N 200 N
Rotation: x4 /* > | ybr. Dosing 10 7 7
Step: |Comments: Abras. Dosing 0 4 4
Disc_R.P.M. 150 150 150
Process|see /Cloth: DP-Nap Total Time: 90sl Pre Main Final_|
Type: |Grain Size: 1 pm No: 5 |Time 5sl 558 304
c Lubricant; _blue No: 1 lForce 150 N| 200N 100 N
Rotation: % /= ¥ [Lubr. Dosing 10 7 7
Step: |Comments:  Optional. Abras. Dosing 0 4 3
4 Disc RPM. 150 | 150 | 150
Process] Disc /Cloth: Total Time: s] Pre Main Final
Type: }Grain Size: No: Time S S s
Lubricant: No: Force N N N
Rotation: > 4 /- > I ubr. Dosing
Step: [Comments: Abras. Dosing
Disc _R.P.M.
Process] Disc / Cloth: Jotal Time: s} Pre Main Final |
Type: }Grain Size: No: Time S s s
Lubricant: No: Force N N N
Rotation: > & /- hubr. Dosing
Step: [Comments: Abras. Dosing
6 Disc_R.P.M.
Process] Disc /Cloth: Total Time: s|__Pre Main Final |
~ Type: |Grain Size: No: Time S S st
Lubricant: No: Force N N N
Rotation: -+ &« /- liubr. Dosing
Step:  |Comments: Abras. Dosing
Disc_R.P.M.
Process] Disc {Cloth: Total Time: sl Pre Main Final |
Type: 1Grain Size: No: Time S S s
Lubricant: No: Force N N N
Rotation: > & /> lLubr. Dosing
Step: {Comments: Abras. Dosing
Disc B.PM.
Abramatic Process Card
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Program |Materials: \
No: 4 Non-ferrous metals and alloys - Plastics
Process]Disc /@ree SiC-paper Total Time: 60s] _Pre Main Final
Type: |Grain Size: 320 No: Time 10 s 30s 20 d
B Lubricant: Water No: Force 50 Nj_ 150Nl 150N
Rotation: 2x¢ /- It ubr. Dosing - - -
Step:  {Comments: wuntil plane Abras. Dosing - - -
1 Disc_R.P.M. 300 300 | 300
Process|Disc /éetw: SiC-paper Total Time: 30s]l Pre Main Final
Type: }Grain Size: 500 No; Time 10 s 10 s 10s
B Lubricant: Water No: Force 50 Nl 150N} 100 N
Rotation: X3t/ =+ + |t ubr. Dosing - - -
Step: |Comments: Abras. Dosing - - -
2 Disc_R.P.M. 300 300 300
Process] Disc /@betm SiC-paper Total Time:  30sl Pre Main Final
Type: |Grain Size: 1000 No: Time 10 s 10s| 10 s
B Lubricant: Water No: Force 50 NI 150N 100 N
Rotation: “xt /- - Il ubr. Dosing - - -
Step: [Comments: Abras. Dosing - = -
Disc_R.P.M. 300 300 300
Process|Disc /etete: SiC-paper Total Time: 60s]l Pre Main Final
Type: {Grain Size: 4000 No.___{Time 10 s| 30s| 20 s
B Lubricant: Water No: Force 50 Nl _150Ni 100 N
Rolation: X% /- || ubr., Dosing - - -
Step: {Comments: Abras, Dosing - - -
4 Disc_R.P.M. 300 | 300 | 300
Process|dmee/Cloth: DP-Mol Total Time: 240sl pre Main Final
Type: |Grain Size: 3 um No:4 ITime 5 s 1758 60 ¢
F ubricanl: __ Blue No: 1 |Force 50 N 200N| 150 N
Rotation: X% /> |l ybr, Dosing 10 6 6
Step: |{Comments: ras. Dosing 0 4 4
5 Disc_R.P.M. 150 150 | 150
Process|&+ee /Cloth: DP-lol Total Time: 180s] Pre Main Final
Type: |Grain Size: 1 pm No: 5 |Time 5| 115s| 60 s
c Lubricant; Red No: 2 |Force 50 NI 150N 100 N
Rotation: W4 / -+ -+ 1Lubr. Dosing 10 6 6
Step: |Comments: Abras. Dasing 0 4 4
6 Disc_R.P.M. 150 150 | 150
Process|®+se /Cloth: OP-Chem Total Time: 60s] Pre Main Final
Type: |Grain Size: QP-S No: Time 5s 35s 20 4
‘ Lubricant: - No: Force 50 NI 150N]. 50 N
H Rotation: > 4 /x> HLubr. Dosing - - -
Step: |Comments: Abras, Dosing = - -
7 Disc RPM. 150 | 150 | 150
Process] Disc /Cloth: Total Time: sl__Pre Main Final
Type: |Grain Size: No: Time S S oS
ubricant: No: Force N N N
Rotation: -> 4 /- lLubr. Dosing
Step:  {Comments: | Abras. Dosing
8 Disc R.P.M.
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qugram Materials: Ceramics, sintered carbides \
0 5 Hard coatings on hard materials
Process}Disc /Gtety Diamond Total Time: 60 s] Pre Main Final
Type: |Grain Size: 120 No: Time 5¢ 35 s 20 o
c Lubricant: __Water No: Force 200N 300 Nl 200N
tation: X3t /-» -+ || ubr. Dosing - - =
Step: [Comments: Until plane Abras. Dosing - - -
1 Disc RPM. 300 | 300 300
Process| Disc /@betda: Diamond Total Time: 120 s} Pre Main Final
Type: |Grain Size: 600 No: Time 5sl 85 s 30s
C Lubricant: Water No: Force 200N] 300 NI 200N
Rotation: Xyt /> > | ubr. Dosing - - -
Step: Comments: Abras. Dosing - - -
2 Disc_R.P.M. 300 | 300 | 300
Process| Disc rodes: Petrodisc-M Total Time: 300 si  pre Main Final
Type: |Grain Size; 6 um No: 3 |Time 55 235 s 605
D bricant: _ Blue No: 1 |Force 200N 250 Nl 200N
Rotation: ¥x¢ /- > 1 ubr. Dosing 7 2 2
Step: |Comments: Abras. Dosing 0 4 4
3 Disc_RP.M. 150 | 150 | 150
Process|émes/ Cioth: DP-Plan Total Time: 300s] _Pre Main Final
Type: }Grain Size: 6 um No: 3 ITime 5 sl 235 s 60 s
Lubricant: _ Blue No: 1 |Force 200 NI 250 N| 200 N
E tation: #X% /> + I ubr. Dosing 7 3 3
Step: |Comments: Abras. Dosing 0 4 4
4 Disc_R.P.M. 150 150 150
Process|sew/Cloth: Pan-W Total Time: 300s] Pre Main Fina}
Type: |Grain Size: 3 um No: 4 |Time 5 sl 235 s 60 s
Lubricant: Blue No: 1 |Force 200 NI 250 Nl 150N
F BRolation: -x% [+ | ubr. Dosing 10 3 3
Step: |Comments: Abras. Dosing 0 4 4
) Disc R.P.M. 150 | 150 | 150
Process|@ees /Cloth: DP-Dur Total Time: 120sl Pre Main Final
Type: |Grain Size: 1 um No:5 |Time 5 sl 55 s 60 §
Lubricant; Blue No:1 _IForce 150 nj 200 N} 100N
G Rotation: BEA- /> -+ 1L ubr._Dosing 10 5 4
Step: |{Comments: Abras. Dosing 0 4 3
6 Disc B.P.M. 150 1150 | 150
Process|@me/Cloth: OP-Chem Total Time: 60s| Pre Main Final
Type: |Grain Size: O0P-U No; Time 5 sl 35 sl 20 s
" Lubricant: No: Force 100 N| 150 NI 100 N
' Botation: -+ ¢ /e* lLubr. Dosing - - -
Step: [Comments: Optional. Add op-y (Abras. Dosing - - -
manually and water only to final. Ipjsc R.P.M. 150 150 150
Process]Disc/Cloth: Total Time: s} Pre Main Final
Type: |]Grain Size: No: Time s S s
Lubricant: No: Force N N N
Rotation: > 4 /> - ILubr, Dosing
Step: {Comments: Abras. Dosing
8 Disc R.P.M.
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zr?gram Materials: Printed circuit boards \
0 6 soft electronic components
Process|Disc/@mm®  SiC-paper Total Time: 120 sl Pre Main Final
Type: |Grain Size: 120 No: Time s 95 sl 20 4
A Lubricant: Water No: Force 100Nf 200N 150 N
Rotatlion: A~/ - |lubr. Dosing - - -
Step: |Comments: Until plane Abras. Dosing - . -
1 Disc B.P.M. 300 | 300 | 300
Process|Disc /@tet: SiC-paper Total Time: 60sl  Pre Main Final
Type: |Grain Size: 1200 No: Time 5s 35s{ 20 s
B Lubricant: Water No: Force 100N] 200 NI 100 N
tation: et /> Hubr Dosing - - -
Step: |Comments: Abras. Dosing = = -
2 Disc_RB.P.M. 300 1 300 | 300
Process] Disc /Cloth: DP-Mat Total Time: 120 s} Pre Main Final
Type: |Grain Size: 6 um No: 3 [Time 5sf 75| 40 s
Lubricant: Blue No: 1 IForce 150N! 200 Nl 150 N
E Rotation: &% /-» > liubr. Dosing 7 3 2
Step: |Comments: Abras. Dosing 0 4 4
3 Disc_RPM. 150 | 150 | 150
Process]Disc/Cloth: DP-Mo1l Total Time: 120 s] Pre Main Final
Type: |Grain Size: 3 jm No: 4 |Time S5sl 75 sl 40 ¢
F Lubricant: Red No: 2 IForce 150n] 200 NI 100 N
Rotation: xx%c /- > |Lubr. Dosing 10 6 6
Step: ]JComments: |Abras._Dosing 0 4 4
4 Disc_R.PM. 150 | 150 | 150
Process)Disc/Cloth; _DP-Nap Total Time: 60 sl Pre Main Final
Type: |Grain Size: 1 um No: 5 |Time 5s 35 5| 20 s
Lubricant: Red No: 2 |Force 100N] 150 N] 100 N
G Rotation: *Xd /-* - || ybr. Dosing 10 7 7
Step:  {Comments: Abras. Dosing 0 4 3
Disc_R.P.M. 150 150 150
Process|Disc/Cloth: OP—Chem Total Time: 60 sl Pre Main Final
Type: |Grain Size: OP-U No: Time 5 st 35| 20 4
H Lubricant; No: Force 50 Nl_150Nl 50 N
Rotation: > % /-%¥ lLubr. Dosing - - -
Step: |Comments: Optional. Add OP-U Abras. Dosing - - -

6 manually and water only to final. Disc R.P.M. 150 150 150
Process}Disc /Cloth: Total Time: s] _Pre Main Final
~Type: }JGrain Size: No: Time s S s

Lubricant: No: Force N N N
Rotation: > 4 /~* > lLubr. Dosing '

Step:  |Comments: iAbras. Dosing

7 Disc R.PM.

Process]Disc /Cloth: Total Time: s} Pre Main Final

Type: |Grain Size: No: Time s s s
Lubricant: No: Force N N N
Rotation: -+ 4 /= - Lubr. Dosing

Step: |Comments: Abras. _Dosing

8 Disc R.P.M.

/4 Struers

Abramatic

Process Card

/




Program |Materials:
No:

Process}Disc /Cloth: Total Time: §] Pre Main Einal

Type: JGrain Size: No: Time s S|
Lubricant: No: Force N N
Rotation: > ¢ /> Lubr. Dosing

Step: (Comments: Abras. Dosing

1 Disc R.PM.

Process]Disc /Cloth: Total Time: sl Pre Main Final

Type: }Grain Size: No: Time S s]
Lubricant: No: Force N N
Rotation: > & /- lubr. Dosing

Step: |[Comments: ras. sing

2 Disc R.PM.

Process|Disc /Cloth: Total Time: sf Pre Main Final

Type: |Grain Size: No: Time S S
Lubricant: No: Force N N
Rotation: > &« /- I ubr. Dosing

Step: |Comments: Abras. Dosing

3 Disc RPM.

Process] Disc /Cloth: Total Time: s Pre Main Final

Type: {Grain Size: No: Time S S
Lubricant: No: Force N N
Rotation: > & /> lLubr. Dogsing

Step: |Comments: ras. Dosing

Disc RBPM.

Process)Disc /Cloth: Total Time: s Pre Main Final

Type: }Grain Size: No: Time s )
Lubricant: No: Force N N
Rotation: > & /- I ubr. Dosing

Step: |Comments: Abras. Dosing

Disc B.P.M.

Process}Disc /Cloth: Total Time: sl _Pre Main Final

Type: |Grain Size: No: Time S| sl
Lubricant: No: Force N N
Rotation: > /- ILubr. Dosing

Step: |Comments: Abras. Dosing

6 Disc R.PM.

ProcessiDisc /Cloth: Total Time: sy Pre Main Final

Type: ]Grain Size: No: Time s s
Lubricant: No: Force N Ni
Rotation: = & /-» - |l ubr. Dosing

Step: [Comments: Abras. Dosing

7 Disc R P M.

Process]Disc /Cloth: Total Time: s} Pre Main Final

Type: JGrain Size: No: Time Si $
Lubricant: No: Force N N
Rotation: > 4 /> ILubr. Dosing

Step: |Comments: Abras. Dosing

8 Disc R.P.M.

/7 Struers
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Figure/pos.

11.22
11.1

4.5

4.6

7.1
11.6
1.5
11.8
11.8
5.8,68
4.12

Abramatic
Instruction Manual

Spare Parts/Ersatzteile/Pieces de Rechange

Some of the drawings may contain position numbers not used in
connection with this manual.

Description Spare Part No.
Electric parts

Main motor (state voltage and frequency) ............... 376MP001
Specimen holder motor (state voltage and frequency) ...... 376MP002
Reconditioned specimen holder motor

(state voltage and frequency) ...... ... ... ... ... .... 376MP160
Forceregulatingmotor . ... ... .. ... ... .. ... ... .. .. 376MP003
Thermo relay, F 1 (state voltage) ..................... 376MP164
Thermo relay, F 2 (statevoltage) .................. ... 376MP165
Thermo relay, F3 (statevoltage) ..................... 376MP166
Contactor K1, K2, K3, K4, K5 . ... ... ... ... .. .. ... 376MP110
Auxiliary switch blockforK5 . .. ...... ... ... ... ..... 376MP163
Fuse,F4,02A ... ... . . . 376MP009
Fuse, F5(statevoltage} ......... ... ... .. . ... ..... 376MP0O10
Fuse, F 6,125 A ... .. . . . . . . . i 376MPO11
Transformer, T 1 ... ... .. . . i i i 376MP0O12
Transformer, T 2 . ... ... .. ... it 376MP013
Interface circuit board, complete . ..................... 376MP014
Lamp,white . .......... ... ... . i, 376MP015
Lamp, red .. ... . e 376MP0O16
Lamp,yellow . .. ... . ... e 376MPQO17
Mainswitch . ........ ... ... ... . i, 376MP018
Pushbutton, start ....... ... ... ... ... .. ... ... .... 376MP019
Capforpushbutton, start . .. ...... . ... ... ... ... .... 376MP020
Emergency stoppushbutton ........................ 381MP439
Switch element foremergency stop . .. ................. 381MP440
Slotted optical switch (B1-6) . ........................ 376MP023
Microswitch (force regulator (S6)) . .................... 376MP024
Noisefilter . ...... ... i i 376MP109
Excess voltage protectionprint . ...................... 375MP267



(Spare parts)

Figure/pos.

11.24
11.25
11.26

11.27

5.1
5.2
5.1

53,56,57
55
59

4.4

4.1
4.8
4.3

413
6.4
4.2
4.2

Abramatic
Instruction Manual

Description Spare Part No.
Operating console

Operating console, complete, . ....................... 376MP180
Membrane (switch board) for

new operatingconsole . ........... ... .. ... L, R4480050
Display circuit board, complete . ...................... 376MP181
Backupbattery .......... ... ... 376MP190
CPU circuit board, withoutprom ... ................... 376MP182
Connection cable for operating

consolefinterdface board . ........ . ... .. .. L 376MP183
Abramatic Master

PromO-1 V211 (2PCS.) ..o oo i e e e e e 14330010
Key foroperatingconsole . .. ........ ... ... ... ...... 376MP0O31
Column foroperatingconsole . ....................... 376MP032
Mounting angle for operatingconsole .................. 376MP033
Clamp between column and mounting

aANgle ... e 376MP034
Grip forclamp (376MP034) . ........... . ... .. ... ... 376MP035
Pneumatics for dosing

Filterunit (V1) ... . 376MP039
Reductionvalve (V1) ... ... ... .. . . .. .. 376MP040
Filterinset 1/4pum (V1) ... ... ... ... . .. ... 376MP041
Reductionvalve, V2 (=V4) ... ....... ... ... ..... 368MP330
Solenoidvalve, Y 1-5 .. .. .. ... ... .. 376MP043
Solenoidvalve, Y 6-7 . .. ... .. . . 376MP044
Quick-release hose fitting . .. ............ ... .. ....... 376MP045
Hosenipple . .. ... i 376MP046
Pneumatics for up/down movement

Fitterunit - SMC, V7 .. ... ... . e 381MP189
Fiter glass for 381MP189 . ... ... .. ... .. ... . ... ... 381MP435
Reductionvalve, V4 {(=V2) ...... ... ... .. ... .... 368MP330
Cap and stem (376MP103)forvV 3 . ..... ... .. ... . ... 376MP049
Reduction valve, V 3, motor-driven . ................... 376MP050
Double-acting compressed air

cylinder ... .. e 376MP060
Balljointforaircylinder . ............... ... ... .. ... 376MP061
One way restrictorvalve (V5) ......... ... .. ........ 376MP062
Throttle/one way restrictor valve

Solenoidvalve Y8 . ... .. ... . . 376MP064
Solenoidvalve YO . . ... ... .. ... 376MP065
Quickreleasevalve . ........ ... ... ... .. . . .. ... ... 376MP112
Airhose, @8 mm, 2mM ......... .. ... 376MP067
Airhose, @5 mm, 1m . ... .. i 376MP068
Safetyvalve, VO . ... .. .. ... .. 376MP113
Fittings forsafetyvalve . ... ..... ... ... . ... ... ... 376MP114



(Spare parts)

Figure/pos.

4.9

4.10

133
13.1

13.2

13.4

3.1
3.2
3.3
3.4
3.5

12.1
12.2

13.6
13.7
13.5
11.23

Abramatic
Instruction Manual

Description Spare Part No.
Force regulating unit

Force regulatingunitcomplete ....................... 376MP108
Coupling for reductionvalve . ........................ 376MP102
Stemforreductionvalve ........... ... ... ... ..., 376MP103
Gearwheelaxle .......... . . .. ... 376MP104
Couplingformotor . ... ... ... .. .. . .. .. ... 376MP105
Index disC ... .. i e 376MP107
Nozzles

Nozzle holder . ..... ... ... . . . .. .. 376MP048
Suspension nozzie, complete ... ......... ... ... 376MPQ072
OnliNg - e e 376MP073
Inner nozzle screw (section 10.58pos. 2) . .............. 376MP074
Outer nozzle (section 1058 pos. 1) ....... ... ........ 376MPO75
Nozzle body (section 10.58p0s. 3) ........ ... ... ... 376MP076
Hosenipple . .. ... ... .. i 376MPO77
lubricantnozzle ........ ... ... ... .. ol ., 376MP0O78
Lubricant nozzle fastener . ......... ... ... ... .. .. .. 376MP111
Lubricanthosenipple . . ...... ... .. ... . . . .. 376MP0O79
Suspensionhose (1m) ...................ciuueron. 376MP080
Lubricanthose (1m) .......... ... ... .. .. ity 376MP081
Thumb-sCrew . ... ... ... e 376MP082
Lubricant & suspension boitles

Botletray . ..... ... ... .. . . 376MP083
1 1| Lubricant bottle withholecap ..................... 376MP084
Suspension bottle, 300mt ... ... ... ... ... 375MP027
Cap plate with fittingsfor 1 lbottle .. .................. 376MP088
Cap plate with fittings for

250/300mibottles . ............ .. ... 376MP090
Gasketforilbottles .......... ... ... ... .. ... ... 376MP091
NylonTHitting . ........ ... . . . ... i 376MP161
Nylonanglefitting ............. . ... .. ... .. .. . ... 376MP162
Throttle bushing for suspension

bottle airtube, 4pes. . ... ... 394MP060
Body sheets

Bottleroomdoor ...... ... .. ... ... ... R3769034
Topsheet ... ... .. . e R3769039
Rearlowersheet . ........ ... ... . ... .. i .. R3769054
Rearuppersheet .. ....... . ... .. .. . .. .. R3769038
Driprail, left . ... ... . ... .. . . 376MP098
Driprail, right . ... ... ... .. . 376MP099
Nozzlecoverplate . ......... ... ... .. .. ... 376MP100
Supportof blackplastic ......... ... ... ... ... .. ..... 376MP101

/Y Struers ;



(Spare paris)

Figure/pos.

6.1
11.14

11.16
1117
11.7
11.29
11.28
11.4

9

9.2
9.3
9.4
9.6
9.8
9.9
9.5

9.7
9.1
9.10
9.1
9.12

11.20
11.21
11.9, 11.10

11.9, 11.10

11.19, 11.11
11.13
11.12
11.15

Abramatic
Instruction Manual

Description Spare Part No.
Water supply

Tube . . 260MP116
Sprinkler pipe . ... .. e R4220034
Unionnut ... ... . e RNF40044
COCK . o e 260MP075
Connectionpiece . .. ... ... .ot 260MP117
Draintray ....... ... e 260MP185
Branch for drain tray, complete . ... .. ...... ... ... . ..., 260MP168
Lockinghandle .......... ... ... .. .. ... .. 260MP155
Splashguard . ... ... ... . i 260MP0O77
T PLAID

Bearing Unit
Bearing unit complete, but without

turntable and V-beltpulley . ....... ... . ... . ... ..., 260MP065
Axial bearing, 51120/P6 . ... .. ... ... ... .. .. 260MP0O17
Bearingflange . ........ .. ... i e 260MP197
Roller bearing, upper, 6007 ... ... ... ... ... ........ 260MP018
Roller bearing, lower, 6007RS . ... ................... 260MP066
Seegerming 162x2 ... ... ... .. . .. ... 260MP019
SeegerringU35x 15 . ... .. ... ... .. . 260MP067
V-belt pulley {please state

frequency) . ... ... e 260MP068
BushforV-beltpulley ... ... ... ... ... ... ... ....... 260MP069
Tumntable ........ ... .. . . . ... R4590223
Bearingprotectionring . ....... ... ... ... ... .. ... . ... 260MP183
V-iing VA 130 .o 260MP184
Thrustcollar,setof4 ... ... ... ... ... ... ........ 260MP190
Miscellaneous

V-belt pulley formainmotor ......................... 260MP071
BushforV-beltpulley . ........... .. ... .. ... ... ... 260MPQ72
Driving belt, 2 pcs. SPZ/3V,

18320 mmatS50Hz. . ... ... .. ... 260MP073
Driving belt, 2 pcs. SPZ/3V,

1500 mmat60Hz. ....... ... ... ... 260MP083
Lock-bracket 260MP020

Ballbush, KH4060 ............................... 260MP022
Sealingring, G40x52x5 ...... ... ... ... ... 260MP024
Seeger ring for stay for piston rod

U2 x 1.0 .. e 260MP025

Non-return valve with fittings for
Recirculation Cooling Unit
(drawing No. 260-M-655) . ............... ... .. ...... 260MP082



(Spare parts)

Figure/pos.

10.

10.4
10.7
10.3
10.1
11.2
113

Abramatic
Instruction Manual

Description Spare Part No.
Quick-release coupling

Quick-release coupling, complete . .................... 260MPO27
Driving pinwithspring . ...... ... .. . .. . . . ... .. 260MP028
Bushwithballs ........ ... ... ... ... ... .. ..., 260MP 145
SeegerringUd48 x1.75 . ... ... ... .. . . .. e 260MP032
SeegerringU25x1.20 . ...... ... ... ... ... .. .. .. ... 260MP033
Damper coupling, complete . ........................ 260MP080
Damper coupling with lowerflange ... ................. 260MP081
Lower flange for Dampercoupling . .. . .................. R4229024
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Fig. 13

Struers Abramatic - 09.89



Blokventil
g L wBl&glve -
% enan 1) S g7 avcu v I H BV
|
Ve |8 R |8 |8 A8
2 bar H s H a - ] H ul
T BTl B 1] "/”i 11 TT1
= L 2] 2| F| OZEO|E|Z
red
-
5 |
V3
2,5 bar N
N t1>
b<
L 4
)| )I( |
___tbé
3 1 4 2 5
Right side
Left side
VB 13
V7 r\_lyg ®
O——@ ¢ T 4
1
V3 e—-
-g V8
<Fvs
VF 13 21
N 8
2 Se pow
=T - COA—>—D
1]
VAA._.J V1O
3 bar g
Struers Abramatic - 376-M-100 - 03.86

Pneumatic diagram




Vet

rl
0GLX
A8 -
GELHLz
AGE £60% .
-T . 11 Ie
o anNg aND ] 3 o 67L X
GOEX 5 39L07a9 4} S0Ea
5 Wllm m e A o~
gredf] TTY ==t Ee 3
3 . LEET[ 3 Js - 87eor goea L Feed
< v 2 qumm H €eey qmmmm cs0y N8+
=< QceA g £l ZL y ol 1
67€YH
.- ﬁ N9 13 239 aW0D 9% 2% 94070 [s
W :
£x , S LOEN
% AOT/AUL L Z 10aNI i w%om
SSED JaALIp mumm& YojIms s
e i " VSO dWY  y¥3
LOEX ” ¢y Sy Sp. N0 1IN0 NI 90! 3
B FAX L7 X
ommmm . [ I i I B Qo.au_m SOEd
v ) [ P ki
o w 4 £ecy
SZEA mmmm@>we E 8eEY 30€d m
5 (nio== X
ang @m “ oeedf 3 d IT wzw_l , -
>oo:uc09_ ik B 910703 |e S0EQd 8L
07eY .
mqmmﬂ @ T m geey
90€d &
LEEH Y

}SD} uMoQ

MOIJS UMo(Q]

mois dn

¥soj dn

Struers Abramatic - 3760182A - 05.90

Interface output




7 | €07 X| LIE A LOEAY] OTE J{T/L LEE M OEL X] OEEL X
S - 707 -] SIE -1 90E -| BIE -{8/L - -] ELL -| LI~ -
€ -1 90y -| 7€ - 908 - ZIE -|9/E€ - -] 2L -] GE~ -
¢ -1 S07 -| SIE -] SOE -| 8IE -|9/S QEE ~| 6ZL -| 6T - -
LX) 80e -] 72E -] 7LE -] LZE -|8/L CEE -] LLL -] SU- -
8 Al 807 -| ZIE -] Z0E -| SIE -|8/L 6ZE -1 L1L ~-| 9€ - -
6 - LOY -] ELE -] E0E ~-j QlE -|9/E OEE ~| 8ZL -] 9l - -
L -] 60E -1 E€ZE -| ElE -| 9Z€ -{9/S - ~|EEL -] €€ -~
g -1 OlE -} Z2E -| ZIE -] GZE -|9/E-ZEE -{ 914 -} 71 -~
7 -1 207 -| 8BlE-|80E - 1ZE-|¥E - ~-julL -] 2L~ -
€ -] 107 -| 6LE -] 60E ~| ZZE-|9S - ~-| LEL -| IE - -
CAl TEX]| OTEA| OLEAY] €ZED|B/L-IEE Y| SIL X[ ELEL X
A 0L--IXAXVIEL] --AY T-"b- ==L X] --ELX
A _101--€X P 3Lvo{ ¥ 3iv9

Struers Abramatic * 3760189A + 05.90

)
2
[a R
)
3
o
Q
QO
&
(o
Yo
[0}
oy
ot
) =
C0EX 80EA e 20Lx OLELX
~AZLN—8— i< 2164 =D \—C 5%
>o.:u189_ _lzsed >mma_:_
“Taesreero €9
LoEX 58“ _
~A7Z0 —®
7 71{  AOOL AOOL sl
srfo nro) 1 ~
Zoen NP S o loeAd]  LLEAY 265 je-cee izn
€ z
3
2 A \ w /s oz ——
7-62€Y . o L-ZE€d  ZELX £el
VA VA ceex
LLEA 1Z€A 2
607X ® LEX ®
6A ==-----[/1 sr------1x [ ]
~ATZ W 0Ly
| L
wdyy r=tra
(73 oi----=-m [27]
] ]
H ! a
~A7ZW 96-1




10-08
d01S

10— 20
osia

¢0-08

70- 08
My

¢0-20

80-08

70-20
H3ILYM

80-20

0L-08
‘134

0Z-08

0L-20
uav

L0 -0l L0-0Z 10-0Y

1x3L 3111089
20—~ 0b 20-0Z| |zo0-07
an "¥8v 30404

90 - 0l 70~ 02 70- 0%
‘Wdy '10Y INIL
80-0L] [80-0z| |80-0%
OL- 0l oL-0Z Oi- 07
A A A

0Z- 0l 0Z-02 0Z- 07
v v v

00°001I 00001

10-80 10-70
9

Z0-80 ¢0-70
S

70-80 70— 70
ol 7
80- 80 80-70
6 €
OL-80 OL-v0
8 4
0Z-80 0Z-70
L l

0¢-20
unn

Struers Abramatic - 376-M-220R - 03.86




al uabunypet apy
ol sButim iy

ajjeqnysbuniayoig ayas
2|qp} Buijies 8sn4 895:G4- L4

JOJOW BGIBYISIBIOY

10joW 3sip Butysijod

ne

MAHLL
AL nxg W
me

uby/a4| ial el s

JO}OW J3}|DyuBqold

J0jOW Jaaow Bjdw g

J

adwndsuolpimilizay
S4BNNS 1N} SSNYISUY
MMSZ0/Nx* €

dwng ooy
SJ8NJ)S JO§ SUOI}IBUUOY)

unab/qiab = usaib/ mopash = ubsak

= UMOIg= ug

ZIDMYDS S HIDIG = %G

342381186 S4an4)g UOA JYIIN
s48nas Ag peyddns joN

al*s
D
N AN A \._H.\/ n T V0oL =4
} (i : ,
| . . pun qoxdnon
Aq 1 Aq _|. WJ iy vabunioydig
Aq . 64 “ uoioaiosd LI
% ~JBAC BUIYID W puUD
I ! 0SSHOLSAOLS SSHOLSAOL S ; J0)anpuod Addng
| r e Loa.m:c>.m . L
g € G !
C =] w C 4 L mG mC ub/ad
Bunuuod N I_Il*lll >+I_| T Tl *l o 1o e EE A
S o 0 lo [ o lo lo a5t %y C D
-Z}8N g o wdJ gog o Ea;omp z f 1] 9 L5
Sunuunds Gy 2 -
-Janalg abbyjop 49 !
SUIDpW
abojjop S
1043u0)
74 G YoyMS
56 $6 $6 56 . SUIDW
..mw —— W..mﬂ .ﬂyxl aSt 7 ( D
b
..Tm z27 47 of 96 1?@ o o of e[ TJes
S VE €4
Bunuubds
NELERS viajzaalexna VRIDRE O TSz /01 38
8bpjjop G 9
JoJjuo) T S
e O
AN o8 AT AR 4
e P
o Ans—4}
T e
bl ®
N
3 Ve Q.
\_/ Rl e ubyak
” _ L_tz
1341144045
13314 BS1ON

|

i

L

Struers Abramatic - 3760290 - 09.89
Mains voltage circuit diagram

Netzspannung-Schaltplan
3 x 220-500 V/50-60 Hz

13}1pyos
-ydnoy




LIRSt Y

716209LE

x0@ Jojo0ueY ‘woubmg Bug
DUSSAS|BPUIGL04

r Gy FEI1C284 83

ojpat abnyiop 1013U07

£9550 PAS3 paw QL B | 1205 S2WDS AQZZ PRA

Zl

‘duing D8y SJaNJS 10} SUOLDBUU

Q

2

BdAL ruy | 9pO%
68702 oo
AW Sk SHIANHLS
] 2110WDIQY awn )
F .ammmsnum" .\\.x\ R Bk T:.tmy...z..mhq
e T T CR ] TR ST
\/ ssopoun i >.f\\h.\x Z ‘xu»m.mq Ly ¢ unubqieb = usabjmonak = ubjak ob*L al*%
b m D em @
Z1DMYDSE HIDIQ = HG
/ ﬁ||\(.l
g |z ¢ : FFE TR d
. INE O I 3 N 3
pSL0%8L
Sm . .
7 T & 3 )
. - 3 L 3 3Tz S lale e 2
) e H R At b 2 EE R =
Lk Lk Ak kL LBk LREE
EERE ZBRE SE BEBRER Gl
£
QRN | oo OROE Q
. TTTI1® I 1T lo® @G | ] @] ] | |E
ZXP vzl errlSie Ll ele]oifuesn|siioT ST ; ST TLT . 0T )
T
O OOU|HO ©® COOO OO IO OO
PFPPDPWPWV BB RpREE
SRkl ok |Sl= B B REPRE @
y .
> h 1] JBAOW B1dWDS || ses0p ajdwns ‘dwng Day
— e <
0L %q 5]
WJH00E <. Wddost €X M
5z 10}0W ISI]) 9 ; 10}0p 2SIQ
M 5
£ O OOE OGO OOO®
©— @A @ @
S 74 ]
ub/alk k” @ @ 3 gﬂ @ @ @n @ 9 @ @
e R |y @ b N N N "
T EEBEREEE B : Rl B OB
R o= iy N
AN G 23 RO THG S - >
VS ASLL s & ¢ B &
N T FECTAC AOZZa=D S o ~ 3
| rose - LodB 5
B . I N M1 O
: vs AQGY N\ T oy
N LLILLI W Y QDS ebovon gt pl Al.n_n e | X110} |0 O] {0
ez SUIEH P 3 ¢ arlarin
@tﬁ Qka A0 AU S— - — Se—
N SERY Hel s =
ojpJysbunuundsianals —_ ELpd .nl.pw”nw-l @

a3
9SI0N

RyAN)




o~
*
[¢2
o
ol sbutim |1y N
10}OW 251 JO}OW ”
JOAOW bujysioy Janopw @ydung JOJoW duing [
aydwog wdilgpg  wdiogy - - - - 54108y \O o
kZX S ©
L i St
pd o 50
SR
® O 6 6 6 6 e
"1 _wy "y o T T A T T L aed
ZLEA EIEA SLEA LIEA 7LEA SIEA 7ZEN m =
O
|
707X$  E£07X®  90YXé  SOTXe  BOEX 0.5
23] LpJ LpJ ot O
—
80YX®  LOYX®  OLZXé 5:7X® 8ZXé LTX4 9:2%¢ QQ_AMWV sz;@ )
£H IH g«
1vs =0
{ 1 e
azpJ 67pd oipJ sps apJ LpJ 9pi ~AQ W= ZE SR A »n O
M SM SM SM SM
90s hpd e pd
Ly Lyt 134 ;m 1V
8A 6A o) fev 73 fev £ fey o fev I fey vos
~ATLW
oEps Lipd w7X
p 7+ ] ( ]
L0S X 905X €0EX azex ¥
[0]% ¢!
® ® 6& & ® @& ®
T A T . -y T T T,
£ZEA ZZEA LLEA BLEA BIEA 0zZEA LZEA
o £pd _l._.l<|m._ aboyjoa P LTI
NHNWA TATZ SUIDW 3G “
60EX® OLEX 607X $ Z07X® Lo7X® FATAL | LEX® 93
Ci — I
LERY gepd SEpd FEPS EEP4 ZEP4 LEP ¥ %S | S
o ROZZ
e 84
LA 9A A 7A €A ) VA G
IPIgM|
oLrX
GRS L AR 24 — 2
, , . N LOEX 609X  SLTX
L ‘pog rAR Lo I AR t1J: S 3108 7 ANog £ 2iog
L an zam 'ssay4  salqgng  g£'SDIQy  gSpigy | 'SDUQy -
106
ocp v
20EX 809X 91Zx A0Z ZL AD




7 ~e= mee —ue NI melelmlmﬂl/ 1 ‘m.om Mo T s0d HoH |
e L }D3s puoy omy Nj fiL T “ 4] 8 “
ﬁ A ano o i \
dOLS AINIONING LYVIS ONVH OML # ~AOZ Nd 16 STSM N v % V -
) Z 18vis L Lvis z1 a>>ommp mmm_v m EMETRN
~ DTN Ef S
_ XO8HOLOVINGD * * ’s % esT T _ N - T ﬂ
. k44 [N 4 4 z 4 aNO 1§ ]
P T. 95t .:L T slefc)oe mT efefs M ,P.—b.u Wmv % — MO wom  me e N B i
| ﬁ i B’ dg.h yby 'sod saaow ajdwos Nj [E =5 /1
\ _ / , ‘sod ya) ‘Bas ssaid Nifz | i
‘ Z 'ubis ‘Bay ssaig N} LOGX ] FLXITY TPEN
paul quow
rm 4 el e b Blo o jwjo o s jwin i wn ~ o w e ‘ i Ar_m_m “Bas $534d Ni Nvmxll!j ‘ozo
El H I ‘Bas ssaid 37 o1 samod 1no {1 N 1063 jayy
'sod taaow ‘dups g3 o} Jamod (N0 {0 55 m.m !
i UYoHms 100p g3 0} Jamod 1no [6 % ] o lola la ﬁ
)\ i anNo 8 X3 g
AN NS SN Yoms Joog NI iz 33 i p,
)\wm_wwwﬁ “ doys Asusbiawz Nifg ] QN !
£ m>>ﬂU ht ° nu—®>> anNo s l|||||||l.w.~ . o o . '
e X3 ~AYZ LOEM 100 [7
~ATZHW £ R S
Junssaud wove 64 | [77] 106N - X3 ~ATZ LOEN LNO fZ | oF _
uo SUIDW LY 0} ~AYZ LOEN 1N0 [OSX—77—\ _ S
dojs Buawa 0F ~ATZ LOEM LNO [O T ——pgrm] . 9E - WA RN H
: BA-8A OF ~A7Z L0EM 100 Il e} -
(3 [
3unssand oNiom 8A | 7] % LA-bA O ~ATZ LOEM 100 [0 > A 2108 ¢ 8m ~
o ) ) ) - ) ) ] ) e uo aunssasd 31309 INO 6] = A I\ Y3 3|
=\ _ + ssaid Nopq - -~ 100 8] 5N 0E _
N Fossald Bupliom .- - 100 | e T
L w3 ~ > e e - 109 o _
g 9s 4 < 10jow s3A0w 3dwDs N0 I§ TN
i — o Q08 e s e A0 e S
! ‘wdi g6y Jojous “osip Buiysiiod L1no [E BT [ 31 A 4
| o m i L Ja) . sa1qang 1N |2 o / vJﬂM J
NS P "IN S 'HOQ £ BAISDIQY 1NQ f{O7X = Li08 1 vegy
_ > Nl - TN 7 Woq z amspuqy 100 EIEX / ~ Nz 71 |ex !
3 D s L S0¢ X €°Hoq | aaispaqy 100 [t & / >
; 9g g 1) %SQE ; e / 7 1108 Z vev
N <CTIT xa_ CEREN et ¢ 'HOq jupdlgqnT 1IN0 O I ﬁ
|4 soesd Rl o AN L "Hoq uoowgni 1no [g . / Nz .
| n 36} m 77 N uo dwnd 'o123Y4 (00 I8 TN # € oF L3 | ex ‘
| 36 [37 N e vt e TI0E TV
h 10 | m QM_W._ELIL g (AR 7 N Ba1 ssa1d YW Jojon _P.mm m O éu * N y " _
V4 N H X 43
57 L Y S MO R X3 AGL+ /~AZL mnw w Y " * "
ug ug s # EERCELE
> |se 78 | < [ v- S L L1 ~AZLN NIE T S
( 7 N9IS EB ewia | [9iz LL ~AYZA NI [Z TR _ SE AN AR
%9 Jes1DutuI B} LL ~A7Z0 NI {LOEX | e _
paw Juow i SM ‘1108 'S534d
iloxe _
) e |
x0q403203u00 ubsak T 4 i wum_ p,“v.mo_m HOLIMS HOOQ i
2y g 5 _
pay B3PUM
EH Y LH -

PDOJISA
doyg Aoua

o
Jawy

Struers Abramatic - 3760293 - 09.89
Wiring diagram
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Leitungsdiagramm
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Struers Abramatic = 3760301 - 05.90

Power supply
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Struers Abramatic - 3760302 - 05.90
Interface component illustration
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X7L7 Control X (302 @ in MOV~ T 3
vy for di- Switch X303 N
X748 rection mode V307 & in M2y~ T1 R
«  fast up I st QN $PE ] driver ! X302 .
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e down D306 N30 e ~18v ov 9
X7 hat
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for press. reg. @ in M2~ T £
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X307 Press. reg. b3
G301. Y g\rn rzo!or ML 3
ess. reg. "
M1V~ =
vy
Com. emit. - 12V X702 -12v
for teigc outpul - reg. L—T
F
Sign. pump on w7 X30=& K1 out recirc. pump
Sign. tub. Y on wa “%9 Y7 out lub bott 1
X
Sign lub 2 on 36 Xa’.'o Y6 “ " w2
Sign. abras. 1 on gz X:H:‘ Y1 - abras. » 3
X7
Sign. abras, 2 on -5 “’:2 yz - - 1
x731 1. pst, X491
Sign. abras. 3 on fl’ltclct ® Y3 “ - . 5
outpu
Sign. bubbles on m‘ p XL%2 Y4 out bubbles bott. 3,4, 5
Sign. 150 RPM. A Xi® K4 out polish, disc. motor
disc. on X404
Sign, 300 .RPM. 8 KS
disc. on X405
Sign. motor -» -» on ® K3 oul sampie mover -
X406
Sign. motor -» « on 2 ® K2 hadh
. . DY X407 .
Sign. working press. 1 ® YQ out working press.
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Delay AMP 2 18Y Opto~
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&8 X688 . aove T2
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X748 X612
Sign 2 - & d

iagram interface

Block d




Struers Abramatic * 260-M-655 + 09.89
Mounting of non-return valve
Recirculating of cooling unit
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Abramatic
Instruction Manual

Pictograms/
Piktogramme/
Pictogrammes

=4 Lubricant/
Lubrikant/
Lubrifiant

o4 Abrasive/
Suspension/
Suspension

= Water/

Wasser/
Eau

*7) Disc 150 rpnv
Scheibe 150 U/m/
Disque 150 t/m

*1 to »10 Program/
Programm/
Programme

= Transfer of program/
Programm kopieren/
Transfer de programme

Delete program/
Programm Iéschen/
Effacement de programme

&) Stop/
Stopp/
Arrét

/) Struers

‘T Step back/
Stufe wiederholen/
Repétition d’étape

! Step forward/
Stufe auslasser/
Omission d'étape

@) Time/
Zeit/
Temps

{F> Force/
Kraft/
Pression

«Select water/
Wasser wahlery
Selection d’eau

"0 Counter rotatior/
Entgegensetzte Richtung/
Contre-rotation

« Text/
Text/
Texte
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