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Industrija brusnih alata "IBA" A.D. ADA je osnovana

1948. godine pod imenom "8. Mart".

Marta 2010 godine, kompanija je privatizovana i poslu-

je u okviru Argonauts Group (www.argonauts-

group.com) kao akcionarsko drustvo listirano na beo-
gradskoj berzi. Argonauts Group investira u uspesne
kompanije sa ciliem daljeg unapredjenja njihovog
poslovanja i podizanja profitabilnosti.Portfolio investici-
ja Argonauts Group moze se podeliti na investicije u :

e industrijsku proizvodnju i gradjevinarstvo "IBA" A.D.
Ada, Krudik Akumulatori A.D. Valjevo, Hidrotehnika
d.o.o. Beograd i manjinski paket u Beograf A.D.
Beograd.

e Finansijski sektor, usluge i nekretnine: brokersko
dilersko drustvo Athena Capital Beograd,
Hidrotehnika d.o.0. Beograd, Atalanta Properties
Beograd i manjinski paketi u kompanijama Takovo
Osiguranje Kragujevac, Credy Bank Kragujevac.

"IBA" A.D. Ada na razvojnom putu ona se bavila proiz-
vodnjom hemijskih proizvoda, koznog tutkala, briketa
za livnice, mlinskih kamenova itd.
1964. godine je izgradjen i pusten u pogon deo za
proizvodnju tocila u keramiCkom i smolnom vezivu.
Ugradeni kapaciteti omogucuju proizvodnju od oko
1200 tona/god. ovih proizvoda. U standardnom asorti-
manu se proizvodi oko 6000 vrsta tocila za najrazliciti-
je namene do maksimalnog pre¢nika od 660 mm.
Postoje¢im asortimanom kao i sopstvenim razvojem
nastojimo da pratimo sve oStrije zahteve trziSta, kako
u pogledu raznolikosti oblika i dimenzija tako i u pogle-
du novih kvaliteta. Tako ovde moZemo navesti proiz-
vodnju najjednostavnijih radionickih tocila, pa do proiz-
vodnje specijalnih tocila za industrije leZzajeva do radne
brzine od 80 m/s, impregniranih sa sumporom, super-
fini$ tocila do granulacije 1000 itd. Na8a tehnicko-teh-
noloska sluzba u svakom momentu stoji na raspolaga-
nju potrebama nasih cenjenih potrosaca.

Ovaj katalog ima za cilj pored upoznavanja sa proiz-

vodnim programom "IBA" ADA i davanje osnovnih teh-

ni¢kih uputstava za pravilan izbor tocila za odgovara-
juée namene.

U toku 1995. je uveden sistem kvaliteta po standardu

JUS ISO 9002, certificat broj QS2-0009.

Sistem upravljanja kvalitetom je stalno usaglasen sa

novijim zahtevima. Danas imamo implementiran

sistem obezbedenje kvaliteta po ISO 9001:2008.

“IBA” A.D. ADA was established in 1948, under the
name “8. Mart.”
The company was privatized in March 2010 by
Argonauts Group (www.argonauts-group.com )and
since then is operating as a shareholding company list-
ed on Belgrade Stock Exchange. Argonauts Group is
investing in succesful companies with the main aim to
improve the operations and profitability of invested
companies.The Argonauts Group’s investment
portfolio can be presented as investments in:

e [ndustrial production and construktion :"IBA" A.D.
Ada , Krusik Akumulatori A.D. Valjevo, Hidrotehnika
Belgrade and minority shareholding in Beograf
Belgrade.

e Financial sector, services and real estate brokerage
house Athena Capital Belgrade, Atalanta Properties
Belgrade and minority shareholdings in Takovo
Insurance Kragujevac and Credy Bank Kragujevac.

"IBA" A.D. Ada since its founding, it has been involved
in the production of chemical products, leather glue, as
well as foundry briquette and mill stone manufacture.
In 1964, another part of the company was developed
to produce grinding wheels of a ceramic and resin-
based mixture. The production capacity reaches about
1200 tonnes/year. In the standard selection, about
6000 grinding wheels, with the maximum diameter of
660 mm, are produced for various uses and purposes.
In the present selection and development, we strive to
follow the current market's demands for quality and
production. We can manufacture the simplest work-
shop whetstones, but also construct special grinding
wheels for the bearing industry, to the working speed
of 80 m/s, sulfur-impregnated, or superfinish grinding
wheels with ultra fine grains of 1000, etc. Our techni-
cal-technological crew is at the valued costumers’ ser-
vice and disposal.

This catalogue aims to introduce the IBA ADA produc-

tion program, as well as to offer technical instructions

on the selection and use of our grinding wheels and
whetstones.

IBA ADA has been working with the quality certificate

JUS ISO 9002, number QS2-0009 since 1995.

The Quality System Management is always harmo-

nized with their new requirements. Today, we work

according to ISO 9001:2008.



OPSTI PODACI O TOCILIMA |
BRUSENJU

BRUSENJE

Pod bruSenjem se podrazumeva postupak oblikova-
nja, skidanjem strugotina, pri ¢emu se sa bru$enog
predmeta, pomoc¢u brojnih, relativno malih Siljastih
abraznih zrna sa oStrim ivicama skida strugotina.
Prilikom bruSenja abrazivna zrna se habaju na radnoj
povrsini tocila. Duzim radom, sile koje dejstvuju na
abrazivno zrno porastu, tako da se ona delimi¢no ili
potpuno odvajaju iz veze, medutim iza izlomljenih
abrazivnih zrna se nalaze netaknuta oStra zrna, tako
da se radna povrsina tocila stalno regenerise. Ovo se
Cesto naziva abrazivnom tehnologijom i obi¢no u
pogledu na cilj koji mozemo posti¢i mozemo je podeli-
ti u tri osnovne grupe:

- odrzavanje geometrije oblika

- povrSinska obrada

- razdvajanje materijala.

Rad bruSenja i istovremenog habanja se moze svesti
na tri principijelna uzroka:

1. Habanje abrazivnih zrna usled trenja

2. Mehanic¢ki lom abrazivnih zrna (delimi¢no)

3. UniStenje sastava vezivnog sredstva.

BRUSNI ALATI

Brusni alati su pravilna geometrijska tela i predstavl-
jaju aglomerat abrazivnog zrna i veziva koje povezu-
je abrazivna zrna u jednu celinu sa porama.
Abrazivna zrna su uglavnom nepravilnog oblika, po
svom obimu poseduju veci broj ostrih reznih ivica
koja u kontaktu sa materijalom koji se obradjuje ski-
daju strugotine. U rezanju u€estvuje istovremeno veci
broj zrna, te se uzima da je tocilo rezni alat sa viSe
seciva.

Brusni alati po nacinu rada mogu biti:

- ROTIRAJUCI (ravna, razni oblici, sa drskom itd.)

- NEROTIRAJUCI (segmenti, turpije, honinzi)

ABRAZIVNI MATERIJALI

Abrazivni materijali su tvrda tela koja posle usitnjavan-
ja imaju zrnasti oblik. Sluze da na drugim telima-mater-
jjalima, putem neposrednog pritiska i trenja izvrSe
obradu istih. Tom prilikom se i sami troSe. Kao abraziv-
na sredstva se danas uglavnom Kkoriste vestacki
materijali, a samo mali udeo imaju prirodni materijali.
Od vestackih abraziva se u klasi¢nim tocilima koriste
korundi i silicijumkarbidi.

GENERAL INFORMATION
ABOUT GRINDING AND
GRINDING WHEELS

GRINDING

“Grinding” is the action of forming an object by removing
shavings from it with the help of a number of relatively
small pointed abrasive grains (abrasives) with sharp
sides which can be found on the surface of the grinding
wheel. While grinding, the abrasive wears out to perform
the action. During longer work, the force which acts on the
abrasives increases and the grains partly or totally sepa-
rate from the bond; however, behind the separated abra-
sives, lays a layer of untouched and sharp grains, and
thus, the wheel’s active area is regenerated (this is called
“dressing’). This is often referred to as” abrasive technol-
ogy,” and according to the goal of our grinding work, it can
be divided into three general categories:

- maintaining geometric shape

- surface treatment

- separating material

Grinding and the simultaneous wearing out happen for
three reasons:

1. Friction on the abrasives

2. Partial mechanical breakage of the abrasives

3. Destruction of the bonding agent (binder)

GRINDING TOOLS

Grinding tools are geometric bodies and they are made
up of abrasives bonded together, forming a circular,
porous shape. The abrasives are usually irregularly
shaped, and their surface is composed of a number of
sharp, cutting edges which come into contact with the
material being grinded, thereby cutting a small chip from
the workpiece. In this cutting, the abrasive grains’ sharp
edges work together simultaneously so that the whet-
stone acts as a cutting tool with many small blades.
Grinding tools can be categorized according to the way
they work, as:

- rotating (flat surface, various shapes, mounted
wheels, etc.)

- non-rotating (segments, files, hones).

ABRASIVE MATERIALS

Abrasive materials are hard masses which, when cut,
have a granular shape. They are used, by the applica-
tion of pressure and friction, to work on other masses
or materials. During this action, the abrasive materials
are themselves expended. Most abrasives today are
constructed from artificial materials, and only a small
amount of these materials consist of natural minerals.
Classic whetstones from artificial materials are made
of corundum or silicon carbide.



Korundi

Po hemijskom sastavu je Al,O3, sa manje ili viSe
primesa drugih oksida. Razlikujemo ga u viSe varijan-
ti, poevsi od najjednostavnijeg normal-korunda, preko
poluplemenitog, pa do plemenitog korunda.

U zavisnosti od legirajucih elemenata postoji takozvani
roza, rubin i cirkon korund. Posebnu vrstu gini
monokristalni korund.

Glavne karakteristike korunda su:

- mikrotvrdo¢a od 16000 do 22000 N/mm?2

- termicka postojanost do 1800° C

- velika tvrdoca i kod dinamickih opterecenja

- sadrzaj Al,O3 od 94 do 99,8%

Silicijum-karbidi

Ovaj abrazivni materijal je jedan od najtvrdjih karbida.
Po hemijskom sastavu je SiC. Razlikujemo ga u dve
osnovne vrste i to: zeleni SiC, koji je tvrdji, i crni SiC,
koji je zilaviji. Glavne karakteristike:

- mikrotvrdo¢a od 26000 do 30000 N/mm?2

- termicka postojanost do 1400° C

- vrlo krta i oStra zrna

TVRDOCA | ZILAVOST
ABRAZIVNIH ZRNA

Ove dve osobine abrazivnih zrna su u obrnutoj
srazmeri, odnosno $to je ve¢a mikrotvrdo¢a, manja je
Zilavost i obrnuto.

30 000

Corundum

Its chemical structure is Al,O,, with a few more or less
oxides. Its variants are differentiated from the simplest
normal corundum, through to semi-noble, to noble
corundum. Depending on what elements are fused,
rose, ruby and zircon corundum can be produced.
The main characteristics of corundum are:

- its microhardness ranges from 16000 to 22000
N/mm?

- its thermal stability reaches 1800° C

- a high hardness even under pressure

- a content of 94% to 99.8% of Al,O;

Silicon Carbides

This abrasive material is one of the hardest carbides.
Its chemical structure is SiC. Two main groups of SiC
can be identified: green, which is harder, and black,
which is tougher.

The main characteristics of Silicon Carbide are:

- its microhardness ranges from 26000 to 30000 N/mm?2
- its thermal stability reaches 1400° C

- its grains are very brittle and sharp

THE HARDNESS AND TOUGHNESS
(GRAIN STRENGTH) OF ABRASIVES

These two characteristics of abrasives are inversely
proportional, that is to say, as microhardness increas-
es, toughness decreases.

zeleni silicijum karbid

green silicon carbide
crni silicijum karbid

black silicon carbide

beli korund

( N/mm?)

noble aluminium oxide
monokristalni korund ( ocena )
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regular aluminium oxide
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Specifiéna povrsina abrazivnih  Specific Surface of Abrasive

zrna Grains
No ZRNA PRECNIK SPEC. POVRSINA SPEC. POVRSINA
ZRNA (um) ZA KORUND (cm2/g) ZA SiC (cm2/g)
Ne OF GRAIN SPECIFIC CORUNDUM SPECIFIC SiC
GRAINS DIAMETER (um) SURFACE (cm?2/g) SURFACE (cm?2/g)

6 3360 6,8 8.3

8 2380 9,7 1,3

10 2000 1,5 14,0

12 1680 13,7 16,6

14 1410 16,3 19,9

16 1190 19,3 23,5

20 1000 23,0 28,0

24 710 32,4 39,4

30 590 39,0 474

36 500 46,0 56,0

40 420 54,8 66,6

46 350 66,0 80,0

54 297 78,0 94,0

60 250 92,0 112,0

70 210 109,0 133,0

80 177 130,0 162,0

90 149 154,0 188,0

100 125 184,0 224,0

120 105 219,0 266,0

150 88 261,0 318,0

180 74 311,0 378,0

220 53 434,0 527,0

240 44 522,0 635,0

280 37 622,0 755,0




GRANULACIJA

Veli€ina abrazivnih zrna je definisana internacionalnim
FEPA standardom i oznaCava se brojevima. Broj
pokazuje koliko otvora ima na situ kroz koje doti¢no
zrno prolazi na duzini od jednog col-a. Na osnovu
ovoga mozemo ustanoviti da $to je manji broj oznake
to je zrno vecih dimenzije i obrnuto.

SKRACENA OZNAKA GRANULACIJE
F 10 do F 1200

GRANULATION

Abrasive grain size is defined by international FEPA
standards and is marked by numbers. These values
show the number of openings on a sieve through
which grains cross. According to these numbers, we
can establish that the less the number is, the bigger
the grain’s size and vice versa.

SREDNJA OZNAKA ZRNA ds50

GRIT DESIGNATION MEAN DIAMETER (ds50)
F 10 to F 1200
Fo.. T 2030
Foeene L e 1705
Fooono T s 1435
Fo.. 1B 1205
Foeene 20 s 1015
Fooono 2 e 720
Fo.. B0 605
Foeene BB et 510
Fooono BB 360
Fo.. B 300
Foeene B0, e 255
Foooe. B0, e e 180
Frrii 100 130
o 120 e 110
o T80 e 85
B 180 70
ot 220 e 60
P 240 e 44,5
Frriii 280 36,5
o820 e 49
i BB0. e 40
FrriiidB00. 32
i iB00. e 25
s 800, e 19
FrriiiB00. 14
Fuoeii 000, . e 10
Froi 1200, e s 7
VEZIVA THE BOND MATERIAL (BINDERS)

Veziva sluze za povezivanje abrazivnih zrna u jednu
celinu, odnosno u tocilo. Vrste veziva odreduju i
osnovnu tehnologiju izrade. Vrsta i koli¢ina veziva
odreduju &vrstocu i tvrdo¢u tocila, odnosno sposob-
nost brusenja.

n n H H H H
IBA" u svom proizvodnom programu izraduje tocila u
keramic¢kom i smolnom, odnosno bakelithom vezivu.

Keramicko vezivo

Ova veziva su na bazi feldspata, raznih glina, kaolina i
drugih neorganskih materija. Termi¢ka obrada tocila sa
keramiC¢kom vezom se vrSi na temperaturama od
1200-1320° C. Ova tocila nisu osetljiva na hemijske
uticaje i mogu se lagerovati neograni¢eno dugo.

Smolno vezivo
Koristi se bakelitha smola koja je po svom hemijskom

sastavu fenolformaldehidna smola. Ovo vezivo daje
tocilu odlicna mehani¢ka svojstva. Pogodno je za

6

Binders connect the abrasive grains which form a cir-
cular shape and make up the whetstone. The way in
which the particles are bonded together also deter-
mines the technology of manufacturing. The type and
amount of bond material used determine the hardness
and density of the wheel, its grinding ability.

In its catalogue of products, IBA produces grinding
wheels created with ceramic (vitrified), resinoid and
magnesite binders.

Ceramic Binders

This binder is made of Feldspar, various types of clay,
argilla (kaolin), and other inorganic materials. The ther-
mal treatment of the wheels made with ceramic
binders happens at a temperature between 1200 and
1320 C. These wheels are not chemical-sensitive and
they can remain in stock unused for an unlimited time.

Resinoid Binders

Bakelite resin is used, which, by its chemical structure
is phenol formaldehyde resin. This binder improves
the mechanical characteristics of the whetstone. It is



armiranje, sa staklenim pletivom ili drugim vrstama
armature. U poredjenju sa kerami¢kim vezivom manje
je osetljivo na nagle promene temperature i udarce, ali
je osetljivije na hemijske uticaje i duze skladistenje.

Magnezitno vezivo

Ovo vezivo je na bazi kausticnog magnezita i magnezi-
jum hlorida. Tako nastala veza bez termiCke obrade je
tzv. hladna veza.

Vestacki brusevi sa magnezitnom vezom su namenjeni
za grubo i fino bruSenje metala i nemetala. Kvalitet
bruseva zavisi od vrste i veli€ine brusnog zrna i od tvr-
doce brusa.

Brus ne podnosi veliko stati¢ko i dinami¢ko opterece-
nje. Prilikom transporta treba paziti da se brus
mehanicki ne ostecuje.

Magnezitni brusevi su higroskopni, osetljivi na mraz,
zato moraju skladistiti u suvim i zagrejanim prostorija-
ma. Temperatura skladiSnog prostora treba da bude na
cca. 20° C a relativna vlaznost cca. 50%. Pod i zidovi
koji su u blizini bruseva, moraju biti izolirani od vlage.
Tokom bruSenja za hladenje obi¢no se koristi voda ili
neko drugo sredstvo za hladenje

Magnezitni brusevi se koriste pri malim brzinama do
25 m/s

STRUKTURA TOCILA

Struktura tocila je jedan empirijski broj, koji nam jed-
noznacno odredjuje koliinu abrazivnog zrna u jedinici
zapremine tocila.

Tocila zatvorenije strukture sadrze veci procenat
abrazivnog zrna po jedinici zapremine, u odnosu na
tocila sa otvorenijom strukturom.

Strukture se obeleZavaju brojevima od 0-14. Strukturni
brojevi preko 10 oznafavaju visoko porozno tocilo.
Kod ovih tocila je poroznost vestacki povecana speci-
jalnim dodacima.

TVRDOCA TOCILA

Tvrdoéa tocila se manifestuje kao otpor koji pruzaju
vezana abrazivna zrna protiv ispadanja iz vezivnih
mostova. Oznacavanje tvrdoce se vrsi po takozvanoj
Nortonovoj skali slovima abecede. Sto je slovna ozna-
ka blize poCetku abecede, imamo mek$e bruseve, a
Sto je blize kraju abecede, imamo tvrdje bruseve.
Optimalnu tvrdo¢u ima ono tocilo kod kojega abrazivno
zrno ispada iz vezivhog mosta u momentu kada je
postalo nepogodno za izvrSavanje svoje oshovne
funkcije, brusenja.

Najveci uticaj na tvrdo¢u ima udeo veziva, granulacija
abrazivnih zrna i poroznost.

Merenije tvrdocCe tocila se u "IBA" ADA vrsi sa tri razli€i-
ta uredjaja i to:

- merenjem E modul-a "Grindosonic-aparatom”

- peskarenjem "Mackensen"

- utiskivanjem kuglice "Rockwel"

suitable for constructing metal framework with glass
thatching or other fittings made of metal. When com-
pared to the ceramic binder, the resinoid binder is less
sensitive to sudden temperature changes and physical
damage, but it is more sensitive to chemical influences
and cannot remain unused in stock for a very long time.

Magnesite Binders

Caustic magnesite and magnesium-chloride are at the
base of this binder. This binding without thermal treatment
is called cold binding

Grinding tools made from abrasives with magnesite
binders are intended for rough and fine grinding of metals
and non-metals. The quality of the grindstone depends on
the type and size of the abrasive grain and on the hardness
of the grindstone.

Grinding wheels cannot withstand a great static and
dynamic load. Mechanical damage must be prevented
when transporting the grindstone.

Magnesite binders are hydroscopic, that is to say, sensitive
to frost. Thus, they must be stored in dry and warm condi-
tions. The temperature of the storage space should be
around 20 C, with a relative humidity of 50%. Any floor and
wall spaces close to the grinding tools must be isolated
from humidity.

Water or some other coolant is usually used during grind-
ing (with stones containing magnesite binders).

Magnesite grindstones are used at lower working speeds
up to 25 m/s.

THE STRUCTURE (POROSITY) OF
THE GRINDING WHEEL

The structure (porosity) of the whetstone can be expressed
as an empirical number which determines exactly the
amount of abrasive grains in the given volume of the whet-
stone.

A more dense structure grinding wheel contains a higher
percentage of abrasive grains per volume of the unit, in
contrast with one that is more open. Porosity is marked by
numbers 0-14. Porosity over 10 is a mark of a highly
porous stone. The porosity of these grindstones is artifi-
cially increased with added special ingredients.

THE HARDNESS GRADE OF
THE GRINDING WHEEL

The hardness of the wheel is proportional to the bond
strength with which a single grain is tied in the bond-matrix.
The Norton-scale, using the letters of the alphabet, is used
to grade the hardness of the stone. Letters towards the
beginning of the alphabet denote softer grinding wheels
and letters closer towards the end of the alphabet repre-
sent harder wheels. The optimum hardness of a wheel is
reached when an abrasive grain breaks from its bond in the
exact moment it becomes useless to perform its general
function — grinding.

The binders, the granulation of the abrasive grain and
porosity have the biggest effect on the hardness of a stone.
At IBA ADA, the measuring of a grindstone’s hardness is
done using three different methods:

- by measuring the E-module with the “Grindosonic
Apparatus”

- by sanding (using “Mackensen’)

- by embedding “Rockwell” pellets



Oznacavanje kvaliteta tocila

B B B v

Grinding Wheel Quality Marking System

\Y 4 S
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STRUKTURA
STRUCTURE (Porosity)

zatvorena
dense

srednja
medium
otvorena

open

visoko porozna
hight porosity

VEZIVO

BINDER

keramicko

ceramic

smolno

resinoid B
smolno ojac¢ano
reinforced resin BF
gumeno

rubber R
gumeno ojacano
reinforced rubber RF
Selak

shellac F
magnezitno

magnesite Mg
poliuretan

polyurethane BE

INTERNA OZNAKA
INTERNAL MARK

0123
456
78910
1112

\

4: 35; 41; 70; 96A

OZNAKA ZA POSEBAN TRETMAN
SPECIAL TREATMENT
impregirano sa sumporom
impregnated with sulphur S

Pri naruéivanju tocila molimo da navedete sledece
podatke:

-oblik tocila (za nestandardne priloziti crtez);

-dimenzije u mm. (pre¢nik x debljina x pre¢nik otvora);
-oznaku kvaliteta tocila sa slede¢im elementima:

* vrsta abrazivnog zrna,

* veli€ina zrna (granulacija)

* tvrdoéa,

* struktura,

* vrsta veziva.

-radnu brzinu u m/s ili broj obrtaja osovine brusilice u minuti-
ma;

-tip brusilice;

-vrstu materijala koji se obraduje, zahtevani kvalitet
obradene povrsine i tvrdo¢u materijala.

Po moguc¢stvu molimo da prilozite etiketu sa tocila koje ste
ranije koristili.

U slu€aju nedostatka etikete molimo uzorak tocila i naziv
ﬁethodnog dobavljaca.

Y * % %

When ordering whetstones, please state the following:
- shape of whetstone (for non-standard shapes, enclose a
drawing)
- dimensions in mm (diameter x thickness x diameter of hole)
- specific information about the stone’s quality with the fol-
lowing:
* kind of abrasive grain
* size of grain
* hardness of wheel
* structure (porosity) of wheel
* kind of binder used
-the working speed in m/s or number of shaft-revolutions of
the grinding machine in minutes;
-type of grinding machine
-type of material the grinder will be used upon, hardness of
the material, wished quality of the grinded surface
If possible, please include the label of the whetstone, used
previously. If this is not possible, please include a sample of
the whetstone along with the name of the supplier.



Pregled standardnih oblika Summary of Standard Shapes

OBLICI TOCILA RANGE OF SHAPES
ISO Form 1 ISO Form 36 ISO Form 5
- D > <t D > - D >
/ i i -t P > w
F u-:-” |.|.:.|.| |—“ I
Y A
A Y
L B DL «H 5
F1-DxTxH F36 - D x T x H (crtez) - (Sketch) F5-DxTxH-PxF
ISO Form 7 ISO Form 20 ISO Form 21
L D - -« D > - D >
- | ey - K__, < K__,
: - A zy
# "" [ Y y
x [ [ [ Ay
L ® v v
- P o <« LL,I ot
F7-DxTxH-PxF/G F20 - D/K x TIN x H F21 - D/K x T/N/O x H
ISO Form 22 ISO Form 23 ISO Form 24
<< D » < D >
< K _» . - p . " «—P 5 >
| I Y 4 =Y ] : 1
) Al A+
7y ) wA |_v © - Y
H w < >
<H . « P
- P >
F22 -DIKxTINXxH-PxF F23-DxT/INxH-PxF F24 -DxT/INxH-PxF/G
ISO Form 25 ISO Form 26 ISO Form 38
- D > -« = > < D >
o «—F 5
- P . Zy -« J >
=Y 7y 0
- 1 L
o wh © - Y > '_:r
H o _H A
«K - P <«
F25-D/IKx TINNOxH-PxF F26 -D xT/INNOxH-Px F/G F38-D/IJxT/UxH




ISO Form 39 Form 9P Form 9PP
< D - D 5
J K « K
b4 z
: 1| = — | |
y =z A =
T < H - J J
F39-D/J xT/UxH 9P - D/K x TxH - J x N/N 9PP-D/K x Tx H - J x N/N
ISO Form 21P ISO Form 4 ISO Form 3
D |- = D
r— T R
[ ~— __— A+
'_i \' H A
— \ -—>
H =z } <t > _ J .
21P - D/K x Tx H - N/O F4 -D/JxT/UxH F3-D/JxT/UxH
ISO Form 12 Klingelnberg 1 Klingelnberg 2
< 3 > _ D N < D >
W, - - H_ - P
7 \ A - oy .‘ ] ’I'-'- =
u A~ 5 F ) ¥ '_¢
| H 1 h J 5-8 b Ho woh
- & RN |-
F12-DIUXxTIUXxH-WXxE xK DxT/UxH DxT/UxH-PxF
Form 6 ISO Form 9 ISO Form 11
< D D
w < D > %ﬂr
] Y | | A \‘ K /
1w - -
. | Y uil
w ) w | H H
FO9-DxTxH-WxE F6-DxTxH-WxE F11-DIUxTxH-WxExK
ISO Form 2 ISO Form 37
- D . >3 P >
Iy A
[ | | Ll
\i J]H] ! |
W W
F2-DxT-W F37 - D x T - W (Sketch) - (crtez)
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Form - 27

F27-DxUxH

Form - 41

F41-DxTxH

Maag

oy y
A+

wy

F39-D/Jx T/UxH

Form 16, 17, 18, 18R, 19

ISO

Form 52

ISO

A

A /{\

Form 31

ISO

PSP L O TED

ISO

Form 90, 54

e N

11



Standardni profili po obodu tocila Standard Peripheral Profiles

Tocila oblika F1, F5, F7, F38 i F39 izraduju se i profi-

lisana po obodu.

U1

U1

Forms F1, F5, F7, F38 and F39 can be produced with
peripheral shapes.

Pt Pt Q,::;K/ clﬂ
%, % %o/‘ 2, $ B
© © ® ®
L L L L L
%/\j/ % [\ ¢ A%% § B |6

| X2 Ul L.V
©), Q) ® @), ®
T . T - T T - T -
u! X2
A v 0 1D
& ‘:9% & 8
_-_—
L W) N ®
w1 G L N L S N

1. U1=0,25T (ili max. 3mm)

2. U2=0,33T

3. U3 dimenziju i ugao V treba specifikovati.
Primer za narudzbinu:
Tocilo F1 N (U5 V60) - 600 x 40 x 304,8

12

1. U1=0,25T (or max. 3 mm)

2. U2=0,33T

3. Dimensions U3 and angle V must be stated on
the order. Other profiles on request.

Ordering example:

grinding wheel F1N (U5 V60) - 600 x 40 x 304,8
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Dimenzije standardnih oblika
tocila

Oblik: D
Shape:

A
y

Dimensions of Grinding
Wheels of Standard Shapes

Primer:  tocila pre¢nika (D) 300 mm izraduju se
debljine (T) 6, 8, 10, 13, 16, 20, 25, 32, 40, 50, 63,
80, 100, 125, i 150 mm, i otvora (H) 25, 30, 32, 40,
50, 50.8, 51, 76, 76.2, i 127 mm.

Primer za narudzbinu: tocilo F1 - 250 x 63 x 76.2

@

For example: grinding wheels of diameter (D) of

300 mm are produced with a thickness (T) of 6, 8, 10,
13, 16, 20, 25, 32, 40, 50, 63, 80, 100, 125, and 150

mm with holes (H) of 25, 30, 32, 40, 50, 50.8, 51, 76,
76.2, and 127 mm.

Ordering example: grinding wheel
F1-250x63x76.2



SPOLJASNJE KRUZNO
BRUSENJE

Brusenje medu Siljcima

EXTERNAL CYLINDRICAL
GRINDING

Grinding between Centers

Oblici tocila:
Wheel shapes:
D ;’ 5
I ‘I = T T
- I—i ,_1
H H LN
P
oblik 1 oblik 5 oblik 7
Form 1 Form 5 Form 7
Dimenzije: D T H
Dimensions:

od 250 do 760

from 250 to 760

Obodne brzine:

- grubo bru$enje 25 - 40 m/sek

- srednje fino brusenje 25 - 40 m/sek
- fino bruSenje 20 - 32 m/sek

- veoma fino brusenje 25 - 40 m/sek

Primer za narudzbu: Form1 DxTxH

A"

15

od 10 do 125
from 10 to 125

od 25 do 304,8
from 25 to 304,8

Peripheral speeds:

- rough grinding (snagging) 20 - 40 m/s
- medium-fine grinding 25 - 40 m/s

- fine grinding 20 - 32 m/s

- very fine grinding 16 - 20 m/s

Ordering example: Form1 DxTxH

"-1

. " R stan ‘ ..muﬂ‘i-

-
=
1
]




Prolazno brusenje

Univerzalna upotreba
Universal Application

Celik - pretezno nekaljen
Steel - mostly unhardened

Celik - pretezno kaljen
Steel - mostly hardened

Specijalna upotreba
Specific Application

Celik - nekaljen
Steel - unhardened

Celik - kaljen do 63 HRC
Steel - hardened to 63 HRC

Celik - kaljen preko 63 HRC
Steel - hardened above 63 HRC
Celik - tvrdo hromiran

Steel - hard chrome-plated

Celik - nerdajuéi, otporan na toplotu - nekaljen
Steel - stainless, heat resistant - unhardened

Celik - nerdajudi, otporan na toplotu - kaljen
Steel - stainless, heat resistant - hardened
Celik za nitriranje - nenitriran

Nitrided steel - unprocessed

Celik za nitriranje - nitriran
Nitrided steel - nitride hardened
Sivi liv

Gray cast iron

Nodularni liv
Spheroid cast iron

Tvrdi metal
Tunsten carbide

Obojeni metali i plastika
Non-ferrous metals and plastics

Guma - bakelit
Rubber - bakelite

Lap grinding

Grubo brusenje
Rough Grinding

21A46L5V

21A46K6V

Grubo brusenje
Rough Grinding

12A46M5V
21A46L5V

22A46K5V
22A60J7V

22A60J8V
84A60J8V
10C80K12V
21A60MS5V
21A54K5V
10C60K12V
60A60J5V
10C80K12V
10C46K5V

21A46L5V
10C54J6V

21A46M5V
(40A) 84A46J8V
10C46J6V

10C46J6V

(40A) 84A60J8V
10C46J6V
10C46J12V

10C36J12V
84A36J12V
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Srednje fino brusenje
Medium-fine Grinding

21A60L5V

21A60K6V

Srednje fino brusenje
Medium-fine Grinding

21A60K6V
21A80L5V

22A60J6V
21A80J7V

22A8015V
84A80J7V
10C80K12V
21A80M5V
21AB0K6BY
10C80K12V
60A80J6V
10C80K12V
22A80J8V
21A60L5V
10C80J6V
10C80J12V
21AB0L5V
(40A) 84AB60J8V
10C60J6V

10C60J6V

(40A) 84A60J8V
10C60J6V
10C60J12V

10C60J12V



Upadno brusenje - upravno i pod

uglom

Univerzalna upotreba
Universal use

Celik - nekaljen
Steel - unhardened

Celik - mali profili
Steel - small profiles

Celik - kaljen
Steel - hardened

Brusenje bregastih osovina
Camshaft Grinding

Brusenje brega
Cam Grinding

Celik - nekaljen
Steel - unhardened

Celik - kaljen
Steel - hardened

Nodularni i temper liv
Spheroid and chilled cast iron

Brusenje rukavca
Bearing grinding

Celik - nekaljen
Steel - unhardened

Celik - kaljen
Steel - hardened

Nodularni i temper liv
Spheroid and chilled cast iron

Brusenje kolenastog vratila
Crankshaft grinding

Celik
Steel

Nodularni liv
Spheroid cast iron

Straight and Angle Plunge-cut
Grinding

Brusenje
Grinding

21A60L5V
21A60M5V
21A60M5V
21A80L5V
21A80M6V

84A180K6V

21A60K7V
21A60L5V
21A80K7V
21A80L5V

Grubo brusenje
Rough Grinding

30A46N6V

12A36N5V

Grubo brusenje
Rough Grinding

30A46N6V

11A46N6V

Grubo brusenje
Rough Grinding

12A36P5V

12A36N6V
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Srednje fino brusenje
Medium-fine Grinding

21A80K7V

21A70K7V

Srednje fino brusenje
Medium-fine Grinding

12A70K7V

21A60K7V

Srednje fino brusenje
Medium-fine Grinding

12A54M6V

21A54M6V



Brusenje bez Siljaka »Centerless« Centerless Grinding

Obilici tocila:
Wheel shapes:
< D > - D - . D -
P " w
- I I i , .-1
A+
A _ o
_ H < -
oblik 1 oblik 5 oblik 7
Form 1 Form & Form 7
Obodne brzine: 32 - 50 m/sek Dimenzije: - Dimensions:
Peripheral speeds: 32 - 50 m/sec D T H
. . od 300 do 760 od 25 do 600* od 76 do 304,8
Primer za narudzbu:
Ordering example: from 300 to 760  from 25 to 600"  from 76 to 304,8

Centerless Form1 DxTxH
Centerless Form5 DxTxH - PxF

* Tocilo debljine 200 mm i veéa izraduju se u viSe komada
* Wheels with thickness of 200 mm and greater, prepared
in more than one piece.

18



Brusenje bez Siljaka »Centerless«

Centerless Grinding

Univerzalna upotreba Tocilo D < 450 Tocilo D > 500
Universal use Wheel D < 450 Wheel D > 500
Celik - pretezno nekaljen

Steel - mostly unhardened SOAMSY 12A46M5V
Celik -pretezno kaljen

Steel - mostly hardened 21A60L.5V 21A45L5V
Specijalna upotreba Tocilo D < 450 Tocilo D > 500
Specific use Wheel D < 450 Wheel D > 500
Celik - nekaljen 11A54N4V 11A46N4V
Steel - unhardened 11A60N4V 11A54K5V
Celik - kaljen do 63 HRC 22A60K6V

Steel - hardened to 63 HRC 2 NS
Celik - kaljen preko 63 HRC 22A60K7V 22A60J8V
Steel - hardened over 63 HRC 22A60J7V 22A60K7V
Celik - tvrdo hromiran

Steel - hard-chrome-plated RGN ey
Celik - nerdajuéi otporan na toplotu - nekaljen

Steel - stainless and heat resistant - unhardened [BeEt lHere ey
Celik - nerdajuéi otporan na toplotu - kaljen

Steel - stainless and heat resistant - hardened Il ety
Celik za nitriranje - nenitriran 30A60N4V 12A54N4V
Nitrided steel - unprocessed

Celik za nitriranje - nitriran

Nitrided steel - nitride hardened IHeEtR UOEEEY
Sl 17 12A60M5V 12A54M5V
Steel cast

=1 17 10C60L4V 10C46L4V
Gray iron cast

Nodularni liv 12A60M5V 12A54M5V
Spheroid cast 10C60L4V 10C54L4V
Il el 10C60J5V 10C54J5V
Tungsten carbide

Obojeni metali i plastika 10C60L4V 90C54J8V
Non-ferrous metals and plastics 90C60J8V 90C60K7V
Guma

Rubber 10C60J12V 10C60J10V

19



Ravno brusenje

Obodno ravno brusenje

Oblici:
Shapes:

-

Surface Grinding

Peripheral Surface Grinding

\

A
\/

oblik 1
Form 1

Dimenzije: -
D

od 150 do 760
from 150 to 760

Obodne brzine:

- univerzalno 25 - 32 m/sek

- Gelik 20 - 32 m/sek

- sivi liv 20 - 25 m/sek

- tvrdi metal 16 - 20 m/sek

- obojeni metali 16 - 20 m/sek

oblik 7
Form 7

oblik 5
Form 5

Dimensions:

T H
od 13 do 200 od 20 do 304,8

from 13 to 200  from 20 to 304,8

Peripheral speeds:

- universal 25 - 32 m/sec

- steel 20 - 32 m/sec

- gray cast iron 20 - 25 m/sec

- tungsten carbide 16 - 20 m/sec

- non-ferrous metals 16 - 20 m/sec

20



Obodno ravno brusenje

Univerzalna upotreba
Universal Application

Celik - pretezno nekaljen
Steel - mostly unhardened

Celik -pretezno kaljen
Steel - mostly hardened

Specijalna upotreba
Specific Application

Celik - nekaljen
Steel - unhardened

Celik - kaljen do 63 HRC
Steel - hardened to 63 HRC

Celik - kaljen preko 63 HRC
Steel - hardened over 63 HRC

Celik - tvrdo hromiran
Steel - hard-chrome-plated

Celik - nerdajuéi otporan na toplotu - nekaljen
Steel - stainless and heat resistant - unhardened

Celik - nerdajuéi otporan na toplotu - kaljen
Steel - stainless and heat resistant - hardened

Celik za nitriranje - nenitriran
Nitrided steel - unprocessed

Celik za nitriranje - nitriran
Nitrided steel - nitride hardened
Celigni liv

Steel cast iron

Sivi liv

Gray cast iron

Nodularni liv
Spheroid cast iron

Tvrdi metal
Tungsten carbide

Obojeni metali i plastika
Non-ferrous metals and plastics

Guma
Rubber

Peripheral Surface Grinding

Tocilo D £ 450
Wheel D < 450

21A46J9V

21A4619V

Tocilo D < 450
Wheel D <450

21A46J8V
12A46K7V

22A46J8V
30A46J8V

21A46J9V
84A46J12V

84A60J12V

21A46K8V
21A60J8V

84A60J10V
84A60112V

21A46K8V

10C60J12V
10C80J12V

21A46K8V

10C46J12V
84A46J12V

10C46J12V
84A46J12V

10C60J12V
10C80J12V

10C60H8V
10C60J12V

10C60112V

21

Tocilo D > 500
Wheel D = 500

21A36J8V

84A46J10V

Tocilo D > 500
Wheel D > 500

21A36K8V
40A46K9V

22A36J8V
22A46J8V

84A46J12V
60A46H8V

60A60112V

21A4619V

84A46J10V
84A60112V

21A46J9V

10C60112V

21A4619V

10C46J12V
84A46J12V

10C46J12V
84A46J12V

10C60J12V
10C80J12V

10C60H8V
10C46J12V

10C46112V



Ciséenje na stabilnim

brusilicama
Oblik: b
Shape: B

Oblik 1:

Form 1: H

Dimenzije:
Dimensions:

Sivi liv do SL 20
Gray cast iron to SL 20

Sivi liv preko SL 20
Gray cast iron over SL 20

Temper liv pre termicke obrade

Chilled cast iron before thermic treatment
Celik i éeli¢ni liv

Steel and cast steel

Temper liv posle termi¢ke obrade
Chilled cast iron after thermic treatment

Floorstand Snagging
D T H
od 300 do 750 od 32 do 125

from 300 to 750

50 m/s

90C16S41B
90C16Q41B

90C16S41B
90C16Q41B

12A16R41B
90C20Q41B

10A16R41B

12A16Q40B

from 32 to 125

63 m/s

90C16R31B
90C16Q40B

90C16R31B
90C16Q40B

12A14S42B
90C20P50B

12A14P40B

12A14P40B

od 30 do 305
from 30 to 305



CiSéenje na viseéim
brusilicama

Oblik: - D

Shape:

y

Oblik 1:

Form 1:

Sivi i temper liv
Gray cast iron to SL 20

Sivi liv preko SL 20
Gray cast iron over SL 20

Temper liv pre termicke obrade
Chilled cast iron before thermic treatment

Celiéni liv nelegiran ili niskolegiran
Low alloyed steel

Celiéni liv visokolegiran
High alloyed steel

Dimenzije:
Dimensions:

23

Snagging on Swing Frame
Grinding Machines

D

od 300 do 600
from 300 to 600

50 m/s

52C16S4B
12A14S42B

12A14P29B
12A14Q37B

90C20Q41B
90C16Q40B

10A16R41B

12A24R40B

od 10 do 75
from 10 to 75

63 m/s

90C16R61B

12A16R31B

12A14Q40B

12A14P12B

12A16R40B

od 30 do 305
from 30 to 305



Ruéno brusenje u radionicama Manual Grinding in Workshops

Stabilne brusilice Bench and Floorstand Grinding Machines

Oblik: b ) .

Shape: - > Dimenzije: D T H
Dimensions:

) — od 80 do 600 od 10 do 80 od 13 do 76,2
Oblik 1: from 80 to 600 from 10 to 80 from 13 to 76,2
Form 1: b )

Tocilo D < 300 Tocilo D > 350
Wheel D < 300 Wheel D > 350
Univerzalna upotreba 11A46N5V 11A46N5V
Universal use
11A24Q4V " ﬁggg%
Celik i liveno gvozde 11A36P5V 11A36P5V
Steel and cast steel 11A46N5V
11A60NAY 11A46N5V
11A60N5V
11A24R4V 11A20R4V
Sivi i nodularni liv 11A36P5V 11A36P5V
Gray and spheroid cast iron 11A46N5V 11A20R3V
11C24R3V 11C24R3V
Aluminium
Aluminium 10C24R3V 10C20R3V
Ceono brusenje Frontal Grinding
Oblici:
Shapes:
e e
I I
oblik 2 oblik 37 oblik 6
Form 2 Form 37 Form 6
Dimenzije: D T w H
Dimensions: od 125 do 400 od 63 do 125 od 16 do 40 od 32 do 127
from 125 to 400 from 63 to 125 from 16 to 40 from 32 to 127
Obodne brzine: Peripheral speeds:
- univerzalna upotreba 20 - 40 m/sek - universal 20 - 40 m/sec
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Ceono brusenje

Univerzalna upotreba
Universal Application

Celik - pretezno nekaljen
Steel - mostly unhardened

Celik -pretezno kaljen
Steel - mostly hardened

Specijalna upotreba
Specific Application

Celik - nekaljen
Steel - unhardened

Celik - kaljen do 63 HRC
Steel - hardened to 63 HRC

Celik - kaljen preko 63 HRC
Steel - hardened over 63 HRC

Celik - tvrdo hromiran
Steel - hard-chrome-plated

Celik - nerdajuéi otporan na toplotu - nekaljen
Steel - stainless and heat resistant - unhardened

Celik - nerdajuci otporan na toplotu - kaljen
Steel - stainless and heat resistant - hardened

Celik za nitriranje - nenitriran
Nitrided steel - unprocessed

Celik za nitriranje - nitriran
Nitrided steel - nitride hardened
Celi¢ni liv

Steel cast iron

Sivi liv

Gray cast iron

Nodularni liv
Spheroid cast iron

Tvrdi metal
Tungsten carbide

Obojeni metali i plastika
Non-ferrous metals and plastics

Keramika - porcelan
Ceramics - porcelain

Teraco plocice
Flagstone

25

Frontal Grinding

21A46K8V

84A46H12V

21A36J8V
21A46K8V

22A4619V
84A46G12

22A46110V
84A46G12V

40A46J11V
84A46J12V

21A46K8V

84A46J12V
90C36J8V

21A46K8V

10C60J12V

22A36H8V

10C46J12V
22A46110V

10C46J12V
80A46J11

10C46J12V

10C46J12V
90C36J2V

90C20J6B
90C46J5B

90C20K6B
90C16J6B
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GRINDING WHEELS F&R. TOOL SHARPENING, GEAI
AND THREAD GRIND#VG
: \



TOCILA ZA OSTRENJE ALATA GRINDING WHEELS FOR
TOOL SHARPENING

F3-D/JxT/UxH

\

A

F12-D/JxT/UxH-WxExK

F4-D/JxT/UxH

F6-DxTxH-WxE

<H 5
J
- D k.
w
—>—l<— - K »
Sy vy
Y
w -
A A
> H
-9 -
|t D >
J
2Ly
-
D

Y

A

28

D

80
100
125
150
175
200
250

D

80

100
125
150
200

D

80

100
125
150
175
200
250

D

50

80
100
125
150
175*
180
200"

T

10
13
13
16
20

o ~N o o -

10
13
14

H

13
20
32(20)
32(20)
32

10
10
13
13
16
20

T

32
40
50
63
80
80*
80

100* 25*32*50.8*,76.2* 20*

13

32(20)
32(20)

S®o o~ S

13
20
32(20)
32(20)
32
32
32

H

13(10)
13(20)
20
32(20)
32(20)

32

2,5
3,2
3,2
3,2
3,2

25%,32*,50.8%,76.2*

W W wWwiNdDN

A wwNdNDNDDN Cc

w

5
6
8
8

10

20"

16

© NN O m

40
50
63
75
85
100
125

31
36
61
66
90

35
40
65
65
100
100
130

E

8
10
10
13
16
20"
16
20"

* Dimenzije za ru¢no brusenje gde radni komad ru¢no voden
* For manually guided grinding, where the workpiece is
guided by hand



TOCILA ZA OSTRENJE ALATA GRINDING WHEELS FOR

TOOL SHARPENING

F11-D/JxTxH-WxExK

D

50
80
100
125
150
180
250

T

32
32
40
40
50
50
140

F 9P-D/KxTxH-JxN/N

D

100
150
150
175
175

T

10
10
15
20
25

F 9PP-D/KxTxH-JxN/N

D

100
150
150
175
175

T

10
10
15
20

F 21P-D/KxTxH-N/O

- D .
Wi .
A
K
L [
\i
K
> H
< J -
-l D L.
- K .
| Zy
A = |
= i
Y — H I
1 A
- J .-
-l D .
K
1 Zy
\d !
H z4
-l J .
-l D -
il K -
h " Oy
I—“ A
Y — Y
H ZA

D

100
100
150
150
150
175
175

29

10
6
10
15
20
25

H W
13(10) 4
13 6
20 8
32(20) 8
32 10
32 13
100 30

H

20
20
20

32(20)

32(20)

H

20

20

20
32(20)
32(20)

H

20
20
20
20
20

32(20)

32(20)

50
70
70

70

50
50
70
70
70
70
70

10
10
13
13
38

27
57
71
96
114
144
200

94

144
144
167
163

94

144
144
167
163

1,5

1,5
2,5

4,5

22
46
56
81
96
120
140

1ES
IS
2,5

4,5

1,5
1,5
2,5

4,5

1,5

1,5

4,5

7,5



TOCILA ZA OSTRENJE ALATA  GRINDING WHEELS FOR
TOOL SHARPENING

F5-DxTxH-PxF

D T H P F
150 32 32(20) 80 16
> D - 175 32 32 90 16
< 'T > . 200 40 32(50,8) 110 20
: T . 250 40 50,8(76,2) 150 20
i A 300 45 76,2 150 20
IR 300 50 76,2 150 25
400 50 127 215 25
* Vrednost F je manja ili jednaka polovini debljine T.
* The value F is taken less than or egal to half tickness T.
TOCILA ZA OSTRENJE SAWTOOTH SHARPENING
JESTERA
Ravno tocilo za oStrenje testera Straight grinding wheel for saw sharpening
sa razli¢itom oblika profila oboda with various peripheral profile.
F1 - DxTxH - R i oznaka profila
F1 - DxTxH - R and profile label
D T H
100 2,34 20
125 2,3,4 20
D 150 3,4,5,6,8,10,13,16 20,32
< » 175 3,4,5,6,8,10,13,16 20,32
i ) | \} 200 3,4,5,6,8,10,13,16,20 20,32
! \ - 250 3,4,5,6,8,10,13,16,20,25 32
d H A 300 5,6,8,10,13,16,20,25,32 32

Tocila mogu imati razliciti oblik profila oboda. Neki od profila su standardizovani. NajceSc¢e koriSceni profili su:
Grinding wheel can be produced also with various peripheral profile. Some profiles are standardized. Frequently used profiles are:

%/ @, Q U=3.2 mm ako nije utvrdeno drugacije
%/ é U=3.2 mm unless othrewise ordered
300 307

N
NN N R
T [ LT.] L KT
B C ] E F
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TOCILA ZA BRUSENJE WHETSTONES FOR GEAR AND
ZUPCANIKA | NAVOJA THREAD GRINDING

F4 NILES-D/JxT/UxH - V

D T H U Vv*
250 13 51 3 30°(40)°
250 16,20 51 4 30°(40)°
300 25 90 4 30°(40)°
5 D > 300 32 90 5 30°(40)°
i Y
i -
> - ll_' —» > {k
F12 MAAG-D/JxT/UxHxLxE
D T H U E J K L
220 18,20 40,90 2,346 16 120 140 105(80)
280 25,32 40,90 46,8 18 120 140 105(80)
b 340 25 40 48 18 120 140 105
B ) P K _ -
“ L "
- f oD
, L
T~ : -
) o A
- J
F1 REISHAUER-DxTxH
D T H
350 62 160
350 84 160
350 104 160
B D R 400 84 160
i 400 104 160
| -
!
T /
- H .
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F3 KLINGELNBERG 1-DxT/UxH

15°

A

Y

2y

——|x |o

A

25-35

F3 KLINGELNBERG 2-DxT/UxH-PxF

15;

A

A

Y

A

;1_ oo

A

A

Atln

25- 35

250

14

32

3

110

3
8

32

250
250

17
22

32
32

5
8

110
110

100
100

@



Ostrenje alata

Ostrenje ruénih alata, strugarskih nozeva,

burgija

Oblici:
Shapes:

oblik 1
Form 1

Dimenzije:
Dimensions:

Alatni celik
Tool steel

Brzorezni ¢elik HSS
High speed steel HSS

Tvrdi metali
Tungsten carbide

Tool Sharpening

N P
| | -
c PI
H
oblik 5
Form 5
D T
od 50 do 350 od 6 do 63

from 50 to 350

rucni alat
hand tools

21A46L6V
21A60L5V
21A80L5V

40A46J9V
40A60J8V
22A80K7V

10C80J5V

from 6 to 63

strugarski nozevi
turning and planing

knives

21A46L6V
21A60L5V
21A80K5V

60A46J9V
22A60K7V
22A80K7V

10C46J6V
10C60J6V

33

Hand tool, Turning and Planing Knife,
and Twist Drill Sharpening

H
od 13 do 32

from 13 to 32

burgije do @10
drills to ©10

21A60L5V
21A80K7V

21A60L5V
21A80K7V

10C60J6V
10C80J5V

oblik 7
Form 7

burgije preko 10
drills over @10

21A46L6V
21A60L5V

22A46K8V
22A60K7V

10C46J6V
10C60J6V



Ostrenje alata za glodanje i provrt

Oblici:
Shapes:

S B = e I —

oblik 3 oblik 4
Form 3 Form 4
klingelnberg
Klingelnberg

Dimenzije:

|

Obodne brzine:

- alatni Gelici 25 - 32 m/sek
- brzorezni &elici 25 - 32 m/sek
- tvrdi metali 16 - 20 m/sek

Milling Cutter and Reamer Sharpening

L ot =

oblik 6 oblik 11 oblik 12
Form 6 Form 11 Form 12
D T H
od 40 do 250 od 5 do 50 od 13 do 32
from 40 to 250 from 5 to 50 from 13 to 32
Peripheral speeds:

- tool steel 25 - 32 m/sec
- high speed steel 25 - 32 m/sec
- tungsten carbide 16 - 20 m/sec

univerzalna upotreba specificna upotreba

universal application specific application
S 21A46L6V
21A80L5V
Brzorezni Celik HSS 30A60J8V ggﬁggjg&

High speed steel HSS

igh sp 40A60J8V 80A80J8Y
Tvrdi metali 10C60J6V
Tungsten carbide OCeR el 10C80J5V
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Brusenje zupcanika

Sistem Maag

Tooth-flank Grinding

Maag Sistem

Dimenzije: tocila
\ [ 1 / Dimensions: D 220 280 340 400
wheel
modul
2-4 3-6 35-9 4-15
module
Celik za pobolj$anje 21A46J9V
Heat-treatable steel 4A60J8V
21A80J8V
Gelik za cementaciju 55 - 60 HRC g}ﬁggggg
(6] tati teel 55 - 60 HRC
ementation stee ALY
Alatni ¢elik - brzorezni HRC 63 oA
Tool and high d steel HRC 63 p e
0ol and high speed stee 40A10012V
Celik za nitriranje preko 65 HRC
Nitrided steel over 65 HRC cgoJ12v
Sistem Niles Niles System
modul < 2 dul=2-4 modul > 4
module < 2 modul = 2 = module > 4
module = 2 - 4
Celik za poboljSanje 22A100K5V 22A70L5V 22A541L.5V
Heat-treatable steel 22A100K7V 22A60J5V 22A46J5V
Celik kaljen do 63 HRC 29A100J5V 22A70K5V 22A54K5V
Steel hardened to 63 HRC 22A6015V 22A4615V
Celik kaljen do 63 HRC
i brzorezni Gelik 22A70I5V 22A5415V
Steel hardened over 63 HRC 22A120H5V 22A60H5V 22A46H5V
and high speed steel
Celik nitrirani 10C80K4V 10C60K4V
Nitrided steel 10C100J4v 10C80J4V 10C60J4V
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Brusenje navoja

Jednoprofilna tocila

Oblici:
Shapes:

oblik 1
Form 1

modul
module

0,50 - 0,80
0,90-1,0
1,25
1,50
1,75-2,0
25-3,0
3,5-4,0
45-6

Thread Grinding

Single-profile Thread Wheels

oblik 1E oblik 1F oblik 1E sp

Form 1E Form 1F Form 1E sp
Dimenzije: D T H
Dimensions: od 250 do 350 od 4 do 8 od 150 do 160

from 250 to 350 from 4 to 8 from 150 to 160

konstrukcioni ¢elik
construction steel

22A400/500M12 (L8)V
22A350/400M12V
22A320M12V
22A250M12V
22A200L(M)12V
22A180L(M)12V
22A150K(L)12V
22A120K12V

36

alatni i brzorezni Celik
tool and high speed steel

10C400/500K8V
10C320/400K8V
10C320/400K8V
10C280/320K7V
10C220/240K7V
10C150/180J7V
10C120/150J6V
10C120/100J5V
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BRUSNI CEPOVI SA UGRADENOM
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aM NTED WHEELS WITH BUILT-Iy,,,'

. RN
\




TOCILA ZA UNUTRASNJE GRINDING WHEELS FOR

KRUZNO BRUSENJE INTERNAL CIRCULAR GRINDING
Ravno tocilo za unutradnje kruzno bruSenje. Straight grinding wheel for internal
circular grinding.
F1-DxTxH
ISO

5 D T H

6 6 2,5

! 10 6,10,13,16 4

13 6,10,13,16,20 4

. 16 6,10,13,16,20 6

20 6,10,13,16,20,25,32 6

25 6,10,13,16,20,25,32 10

B 32 6,10,13,16,20,25,32,40,50 10

40 6,10,13,16,20,25,32,40,50 13

50 10,13,16,20,25,32,40,50,63 20

63 13,16,20,25,32,40,50,63 20

80 20,25,32,40,50,63 20

100 20,25,32,40,50,63 32

125 25,32,40,50,63 32

150 32,40,50,63 32

200 32,40,50,63 32
Jednostrano udubljeno ravno tocilo Wheel recessed on one side for internal

za unutrasnje kruzno brusenje. circular grinding.

F5-DxTxH-PxF

D T H P F Rmax

< ?: > 13 13 4 8 6 0.3
< > wy 16 10,16 6 10 4,6 0.3
R A 20 13,20 6 13 6,8 0.3
= 25 10,16,25 610 16 4,6,10 0.3

v 32 13,20,32 10 16 6,8,12 0.3

RIERD 40 16,2540 13 20 6,10,15 0.3

- 50 16,2540 20 32 6,10,15 0.3
63 254050 20 40 10,1520 0.3

80 40,50,63 20 45 15,2025 0.3

100 40,50,63 32 50 15,2025 0.3

125 40,50,63 32 63  15,20,25 1

150 40,50,63 32 80 15,20,25 1

200 50,63 32 100 20,25 3.2
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TOCILA SA METALNOM MOUNTED WHEELS
DRSKOM

Brusni &ep cilindri¢ni Mounted point cylindrical

F 52A DxT-SxL

D T S L
- D .
< > 10 2 3, (6) 30, (40)
. 12 3,6 3, (6) 30, (40)
- 16 34,68,10,13,16 3, (6) 30, (40)
X 20 34,5 3, (6) 30, (40)
20 6,10,12,20 6 40
|ils 25 6,10,12,16,20,25 6 40
T - 32 8,16,20,32 6 40
40 10,20,30 6 40
50 12,25,40 6 40
Y 63 20 9 40
Brusni &ep cilindri¢ni Mounted point cylindrical
F 52B DxT-SxL
D T S L
DL 3 6,8 3, (6) 30, (40)
. 4 8,10 3, (6) 30, (40)
5 6,8,10 3, (6) 30, (40)
- 6 8,10,13 3, (6) 30, (40)
' 8 10,13,16 3, (6) 30, (40)
X 8 20 6 40
s 10 10,13,20 3, (6) 30, (40)
T - 10 25,32 6 40
13 13,20,25,32 6 40
I v 16 20,25,32,40,50 6 40
20 25,32,40,50 6 40
20 40 9 40
25 25,32,40,50 6 40
25 25 8 40
25 25,32,40 9 40
32 32,40 6 40
32 32 8 40
32 32,40,50 9 40
40 40 6,8,9 40
50 50 6,8,9 40
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Brusni &ep cilindri¢ni - kruzni Mounted point cylindrical - circular

F 52C DxT-SxL

Brusni &ep konicni - kruzni Mounted point conical - circular

F 52D DxT-SxL
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TOCILA SA METALNOM MOUNTED WHEELS
DRSKOM

Brusni ¢ep zaokruzeno - koni¢ni Mounted point rounded - pointed

F 52E DxT-SxL

D T S L
D

3 6 3,(6) 30, (40)
5 10 3, (6) 30, (40)
. 8 15 3, (6) 30, (40)
10 20 3, (6) 30, (40)

. 10 32 6 40

13 20 6 40

- 20 20 6 40

20 32,40 6,9 40

25 32 6 40

25 40 6,9 40

32 40 6 40

40 40 6 40

Brusni ¢ep lon&asti - koni¢ni Mounted point cup shaped - flaring

F 52F DxT-SxL

5 D T S L
e 20 16 6 40
25 20 6 40
\,J wy H 32 25 6 40
40 32 6 40
S
-
Brusni ¢ep koni¢ni Mounted point conical
F 52G DxT-SxL
D T S L
D <D
NN . 12 20,25 6 40
T 2

‘ 13 20 6 40
- - 16" 20,40 6 40
=) 18 22 6 40
‘ S S 20° 20 6 40
o -« 4 20 25,32,40,63 6 40
25 32 6 40
| 30 30,40 6 40
32 40 6,8,9 40
40 30,40 6 40
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Brusni ¢ep kugla

F 52H D-SxL

Brusni ¢ep kap

F 521 DxT-SxL

20

Mounted point ball

25

3, (6)
3, (6)
3, (6)
3, (6)
3, (6)
3, (6)

© o O o O

42

Mounted point drop

6

30, (40)
30, (40)
30, (40)
30, (40)
30, (40)
30, (40)
40
40
40
40
40
40

40

(e



BRUSNI CEPOVI SA CONE AND PLUG WHEELS IV

UGRADENOM MATICOM WITH INSERTED NUT
Interni standard Internal standard
F 15 — DxTxH
D T H L R U
‘ - 40 63 M12 20 40 32
‘ 40 80  M12 20 48 38
R i — 50 100 M12 30 65 51
5 5 76 127 M16 30 69 66
_Ik :
H
D
Luéno tocilo sa navrtkom Cones and plugs, tapered roll shaped
F 16 — DxTxH
Qy D T H L R
32 51 M10 16 118
RrRA — 40 63 M12 20 190
K 45 76 M12 25 194
- 63 80 M16 25 165
l 80 80 M16 25 150
Koni¢no tocilo sa pravim stranicama Cones and plugs, tapered straight sides
F 17 — DxTxH
jLe D T H L K
25 51 M10 16 10
32 64 M10 16 10
| " 40 63 M12 20 10
a 50 80,100 M12 30 13
H 63 100,125 M16 30 16
D = 80 80,100 M16 30 20
F 17R-DxTxH
&
; _
W\
- i
.
D
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BRUSNI CEPOVI SA CONE AND PLUG WHEELS

UGRADENOM MATICOM WITH INSERTED NUT
Valjkasto tocilo sa navrtkom Cones and plugs, cylindrical
F 18-DxTxH

F 18-DxTxH D T H L
| 25 38,50 M10 16
32 40,50,63 M10 16,20
40 40,50,63,80 M12 20
. 50 50,80,100 M12, M14 20

- % 63 63,80 M16 25

H
D

F 18R-DxTxH

Q

>"<T

[

i

i

i

i

i
H
D

Tocilo sa koni¢nim vrhom i navrtkom Cones and plugs, tapered
F 19-DxTxH

F 19-DxTxH D T H L K
K 25 50 M10 10 16
; 32 50,63 M10 10 16
i 40 63 M12 10 20
} - 50 80,100 M12 13 25

3 ‘ 5 63 63,80,100 M16 16 25,30

|:-| ¥ 80 80,100 M16 20 25,30

D

F 19R-DxTxH
Y
i _
i
i -
!
!

- i

H
D
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Unutrasnje kruzno brusenje

Oblici:
Shapes:

H

oblik 1
Form 1

Obodne brzine:

- univerzalna 25 - 40 m/sek

- Celik 16 - 20 m/sek

- tvrdi metal > 16 m/sek

- obojeni metali 16 - 20 m/sek

Peripheral speeds:

- universal 25 - 40 m/sec

- steel 16 - 20 m/sec

- tungsten carbide > 16 m/sec

- non-ferrous metals 16 - 20 m/sec

H

oblik 5
Form 5
Dimenzije:
Dimensions: D

odrediti po potrebi
per request

Internal Circular Grinding

2/3J 2T 1/3D
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Unutrasnje kruzno brusenje Internal Circular Grinding

Univerzalna upotreba Tocilo D < 25 Tocilo D > 32
Universal application Wheel D < 25 Wheel D > 32
Celik - pretezno nekaljen

Steel - mostly unhardened 21A60L6V 21A46L6V
Celik -pretezno kaljen 60A60J8Y 60AG0LEV

Steel - mostly hardened

Specijalna upotreba Tocilo D < 450 Tocilo D > 500
Specific application Wheel D < 450 Wheel D > 500
Celik - nekaljen 21A60L5V 21A46K8V
Steel - unhardened 40A60K6V 40A46L6V
Celik - kaljen do 63 HRC 40A60J8V 40A60J12V
Steel - hardened to 63 HRC 22A60112V 22A46J8V
40A60J12V 40A60J12V

Celik - kaljen preko 63 HRC

10C60J12V 10C60J12V
Steel - hardened over 63 HRC 22AB0I6Y 29A4BIBY
Celik - tvrdo hromiran 21A80L5V 21A60L5V
Steel - hard-chrome-plated 21A80K6V 21A60J8V
Celik - nerdajuci otporan na toplotu - nekaljen
Steel - stainless and heat resistant - unhardened Al AT Ailaitia
Celik - nerdajuci otporan na toplotu - kaljen 10C60J12V 10C6078V
Steel - stainless and heat resistant - hardened 80A60112V 10C6014V
Celik za nitriranje - nenitriran
Nitrided steel - unprocessed LGS ilas a7
Celik za nitriranje - nitriran 10C8015V 10C6015V
Nitrided steel - nitride hardened 10C60J10V 10C60J12V
Sty 40A60L5V 40A46L6V
Steel cast iron
Sy 10C6016V 10C4616V
Gray cast iron
pealnEr 40AGOL5V 40A46LEV
Spheroid cast iron
Tvrdi metal 10C80H6YV 10C60H6BYV
Tungsten carbide 10C60J12V 10C60J12V
Obojeni metali i plastika 10C6016V 10C4616V
Non-ferrous metals and plastics 10C60J10V 10C60J10V
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Brusenje tocilima sa metalnom
drSkom i brusnim ¢epovima

Oblici:
Shapes:

Celik, geliéni liv i nerdajuci gelik
Steel, cast steel and stainless steel

Temper i sivi liv
Chilled and gray cast iron

Nemetali
Non-metal materials

Grinding with Mounted Wheels,
Cone and Plug Wheels

Obodne brzine do 50 m/sek
Peripheral speed to 50 m/sec

10A16R4B
40A24P6V

90C24R4B

90C36P5V
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SNI SEGMENTI
SEGMENTS

BRUSNE TURPIJE
INES AND ABRASIVE STICKS



\'

BRUSNI SEGMENTI GRINDING SEGMENTS
F 31A-LxAxC L A C max
102 60 50
120 90 60
125 50 40
O 150 50 60
150 80 60

- 150 ) 60
150 100 60
” 160 80 40

160 120 60
175 50 40
200 50 40
200 80 40
200 100 50
200 105 60
200 120 60
250 183 60
300 200 50
800 400 60

F 31AR-LxAxC-R
L A C R

@) 555 25 25 115

)
“‘»

F 31B-LxA/BxC

L A B C

60 55 50 15

100 65 50 30

B 10 50 40 20
o 150 100 85 35

’ 150 100 85 40
165 65 58 20
- 250 80 65 80

Ostali oblici i dimenzije po dogovoru

Other shapes and dimensions on request
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BRUSNI SEGMENTI GRINDING SEGMENTS

F 31C-LxA/BxC-R1-R2

L A B C R1 R2
110 85 57 25 140 115
120 77 55 18 125 107
120 95 72 25 150 125
140 74 54 20 170 150
150 72 40 28 150 122
150 74 39 28 157.5 131
150 100 65 30 155 125
150 106 68 30 200 170

F 31D-LxA/BxC-R1-R2

L A B Cc R1 R2

°
‘ o 68 63 58 20 185 165
N 80 75 70 18 150 130
’ 90 50 45 16 100 76

100 50 45 20 100 86

F 31DR-LxA/BxC-R

L A B C R

‘ o 102 65 57 25 205
~ 150 101,5 83,7 37,5 206,5
’ 165 62 55,4 20 250

INTERNAL STANDARD-LxA/BxC-R1-R2

L A C B R1 R2

100 80 18 70 140 115
152.4 127 38.1 114 2159 1778
210 90.5 52 75 254 202

210 114.5 67.5 95 330 300
210 119 55 103.5 320 265
210 145 63 130 400 337
210 145 63 130 450 387

Ostali oblici i dimenzije po dogovoru

Other shapes and dimensions on request
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BELEGIJE | BRUSNE TURPIJE

HONIG STONES AND ABRASIVE
STICKS

F 90PR1-LxAxC

Jednoslojna belegija
Abrasive stone rectangular single grain

A C L

40 20 125
50 25 150
50 25 200

F 90KB-LxAxC

. ) A C L
Dvoslojna belegija
Abrasive stone rectangular combination 40 20 125
50 25 150
50 25 200
o
v
<A\>
F 90DL1-LxAxC/D
) . . A C D L
Turpija sa skinutom ivicom za poluokrugla dleta
Skimed-edge file for semi-circular chisels 45 10 100
25 6 1 100
F 90DL2-LxAxC
} L A C L
Turpija sa o$trom ivicom za poluokrugla dleta
Skimed-edge file for semi-circular chisels 45 10 100
o
v
A
F 90KV-LxA
Kvadratna turpija A L
Abrasive stick square
6 100
8 100
10 100
v
10 150
15 150
20 200
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BELEGIJE | BRUSNE TURPIJE

HONIG STONES AND ABRASIVE Vv

STICKS
F 90TR-LxA
) A L
Trouglasta turpija
Abrasive stick triangle 6 100
8 100
A\ 10 100
10 150
15 150
20 200
F 900K-LxD
Okrugla brusna turpija D L
Abrasive stick round
6 100
8 100
10 100
10 150
15 150
20 200
F 90PO-LxD
Poluokrugla brusna turpija D L
Abrasive stick half-round
6 100
10 100
v 12 150
15 150
20 200

F 90PR2-LxAxC

Pravougla brusna turpija
Abrasive stick rectangular

(@)

A C
6
10
12 6
30 13

F 90NO-LxAxC

NoZasta brusna turpija
Knife-like abrasive file

53

A Cc

25 &

Ostali oblici i dimenzije po dogovoru

Other shapes and dimensions on request

100
100
150
200

100




F 90BK-LxAxC

Brus za kose
Scythe stone

HTR-D/JxTxH

Brus za ostrenje kosacica
Grinding wheel for grass-cutters 85 80 16(32) 60
H
(90) 60 16(30) 70
[
|_
A
« J
D

BARBOTER F2-DxTxH

BARBOT - AERATOR
BARBOTHERIES

70 100 40

Riig

e
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Brusenje segmentima Grinding with Segments

Segmenti:

Segments: @ @
DR B
AR Cc

Dimenzije: A B Cc L
Dimensions: 4450150  0d50d0150  0d20do60  od 63 do 250

from 45to 150 from 50 to 150  from 20to 60  from 63 to 250

Peripheral speeds:
- universal 20 - 40 m/sec
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Brusenje segmentima

Univerzalna upotreba
Universal Application

Celik - pretezno nekaljen
Steel - mostly unhardened

Celik -pretezno kaljen
Steel - mostly hardened

Specijalna upotreba
Specific Application

Celik - nekaljen
Steel - unhardened

Celik - kaljen do 63 HRC
Steel - hardened to 63 HRC

Celik - kaljen preko 63 HRC
Steel - hardened over 63 HRC

Celik - tvrdo hromiran
Steel - hard-chrome-plated

Celik - nerdajuéi otporan na toplotu - nekaljen
Steel - stainless and heat resistant - unhardened

Celik - nerdajuci otporan na toplotu - kaljen
Steel - stainless and heat resistant - hardened

Celik za nitriranje - nenitriran
Nitrided steel - unprocessed

Celik za nitriranje - nitriran
Nitrided steel - nitride hardened
Celi¢ni liv

Steel cast iron

Sivi liv

Gray cast iron

Nodularni liv
Spheroid cast iron

Tvrdi metal
Tungsten carbide

Obojeni metali i plastika
Non-ferrous metals and plastics

Keramika - porcelan
Ceramics - porcelain

Teraco plocice
Flagstone
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Grinding with Segments

21A24K8V

21A36H12V

21A24K8V
12A30J8V

21A36H12V
22A46H10V

40A3618V
84A46G10V

40A46112V
84A46J12V

21A24J8V

22A30H9V
22A36H9V

21A24J8V

10C544J12V

21A24J8V

40A24J8V
10C36J12V

40A24J8V
10C36J12V

10C60H6V

90C36J8V
10C36H12V

10C36J4B
90C46J4B

90C20N5B
90C46K6B
90C100J6B



BARBOTERI

Barboteri (Aeratori) se koriste pri intenzivhom uzgoju
riba u kaveznom sistemu. Otporni su na mehanicka
opterecéenja, na hemijske uticaje i veoma lako se Ciste.
Uvedeni vazduh razvijaju u veoma sitne mehurice
velike ukupne povrsine time obezbedujuéi efikasno
rastvaranje kiseonika u vodi. U vodi sa obogaéenim
kiseonikom postize se veoma dobar prirast riba i
aeracijom se obezbeduje da hrana lebdi u vodi, znadi
dolazi do manjeg gubitka.

BARBOTHERIES (AERATORS)

Barbotheries (aerators) are used in intensive breeding
of fish in cage systems. The aerators are resistant to
mechanical pressure, chemical reactions and they are
very easy to clean. Thanks to the aerators, the inject-
ed air forms bubbles with tiny diameters which spread
over a large surface of the water. This process assures
effective dissolution of oxygen in the water. The breed-
ing of fish in water enriched with oxygen is very suc-
cessful. Aeration ensures that food will float on the
water, thus minimizing the loss of food.
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REZALJKE, ARMIRANI | NEARMIRANI BRUSEVI
CUTTING WHETSTONES, REINFORCED AND
NON-REINFORCED GRINDING TOOLS

BRUSNI LONCI
CUP WHEELS

BRUSEVI SA MATICAMA
GRINDING TOOLS WITH NUTS

180x3.2x22
8500 min"

" MADE IN SERBIA




REZALJKE, ARMIRANI | CUTTING WHETSTONES,
NEARMIRANI BRUSEVI REINFORCED AND NON-REIN-
FORCED GRINDING TOOLS

Dimenzije Najveca dozvoljena Ime Datum prestanka
obodna brzina proizvodaca vaZenja
Najveéi ]
dozvoljen Zastitni
zZnak

broj obrtaja

80 m/s

——230x3x22
————6640 min;

GREEN STAR

U skladu sa
standardom
Identifikacioni . v
kod Kvalitet tocila
Obojene linije pokazuju Podrucje Upozorenje za
najveci dozvoljen broj obrtaja primene zastitnu opremu
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REZALJKE, ARMIRANI | CUTTING WHETSTONES,
NEARMIRANI BRUSEVI REINFORCED AND NON-REIN-
FORCED GRINDING TOOLS

Main |- Maximum Tredemark of the .
dimension pheripheral speed manufacturer Expiry date
Authorized Trade
maximum mark
operating
speed, max.
R.P.M.
=
=
80 m/s £
——230x3x22 =
———— 6640 min” =
E—
10A30BE——
METAL
o STHEL
STEEL
8.1600956"06/4204 O
European @
Standard
for bonded
abrasives
Bar-code Specification
Colour strips for showing the . Pictograms:
maximum operating speed Material safety advice
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REZALJKE, ARMIRANI | CUTTING WHETSTONES,

RAVNO TOCILO STRAIGHT GRINDING WHEEL
Armirano ravno tocilo
Reinforced straight grinding wheel F1-DxTxH
D T H
32 10 8
40 10 10
50 10,13,20 10
» D = 63 10,13,16,20 10
: y 80 10,20,25,32 13
I | ] = 100 20,25,32,40 16,20
********* : e — i 125 20,25,32,40 16,20,32
H 150 20,25,32,40 16,20,32
= 180 20,25,32,40 20,32
200 25,32 20,32
NEARMIRANE REZNE PLOCE NON-REINFORCED CUTTING WHEELS
ZA STABILNE MASINE FOR STATIONARY GRINDERS
Podruéje primene: Application Areas:
Sluze za precizno, kvalitetno sec€enje i rezanje. Pogodne su These wheels are used for precise and quality cutting and slic-
za stabilne mas$ine, gde je rezna plo¢a pravilno zasti¢ena i ing. They are meant for nonmobile machines, where the plate
radi pod kontrolisanim okolnostima; bez uvijanja i bo¢nog is propertly protected and it operates in a controlled environ-
pritiska. Bitno je da se€en komad bude bezbedno pric¢vséen. ment, it is flat and without lateral pressure. It is important that

Uopsteno, koristi se u laboratorijama za pripremu uzoraka the workpiece is securely immobilized and fixed. These
za ispitivanje, za selenje strugarsog nozeva od tvrdog wheels are generally used in laboratories for sample testing,

metala, za se€enje tanjih inox Sipki, itd. MAXIMALNA BRZI- for cutting lathe knives out of hard metals, for cutting thinner
NA UPOTREBE JE 50m/s. stainless steel rods, etc. They are easy and safe to use, inex-
pensive, easily acquired, and good for cutting various metals.
Testirani su u skladu sa medunarodnim standardom THE MAXIMUM PERIPHERAL SPEED OF USE IS 50 m/s.
EN 12413.
The wheels are tested according to international standards
EN 12413.
Nearmirano tocilo za se€enje
Non-reinforced cutting-off wheel F41-DxTxH
D T H
D 05 1.0 1.5 2.0 10.0 20.0 22.2 31.7,32 51.0 76.2
- > 40 X X
H 50 X X
<> 60 X X X X
Y | 70 X X X X X
(o 5 80 X X X
| 100 X X X X X X
125 X X X X X X
150 X X X X X X
Najpopularniji kvaliteti su: 175 X X X x X X
The most popular quality are: 180 X X X X
200 X X X X X
12A60PB 230 i 4
250 X X X X X X
12A80PB 300 X X
12A100PB
Radimo i druge kvalitete, We also produce other combinations according
prema zahtevu kupca to the requests of the costumer.
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REZALJKE, ARMIRANI |
NEARMIRANI BRUSEVI

CUTTING WHETSTONES,
REINFORCED AND NON-REIN-
FORCED GRINDING TOOLS

ARMIRANA REZNA PLOCA NA STA-
CIONARNIM ILI POKRETNIM MASINAMA
ZA ODSECANJE SA PERIFERNOM
BRZINOM OD 80 m/s ILI 100 m/s

REINFORCED CUTTING WHEELS ON
STATIONARY OR MOBILE MACHINES
FOR CUTTING AT PERIPHERAL SPEEDS
OF 80 m/s OR 100 m/s

Podrucje primene:

Ove rezne ploe namenjeni su za odsecanze ili prosecanje
radnog komada. Radni komad je ¢vrsto stegnut ili stabilizo-
van sopstvenom tezinom. Ukoliko je tocilo za secenje ru¢no
voden, radni komad je uévrséen i obrnuto. Masina za odse-
canje je nepomic¢na u toku rada.

Application Areas:

These cutting wheels are meant for cutting. The work piece
is clambed or stabilized using its own weight. If the grinding
wheel is manually operated, the workpiece is fixed and vice
versa. The cutting machine is immobile during the operation.

F 41 - DxTxH
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REZALJKE, ARMIRANI |
NEARMIRANI BRUSEVI

CUTTING WHETSTONES,
REINFORCED AND NON-REIN-
FORCED GRINDING TOOLS

Kvalitet - Quality

D T H Form 1QA3ORBF 1QA24NBF29A36QBF90C3OSBF
CELIK- CELIK - INOX KAMEN -
STEEL STEEL STONE

N L

300 3.2 ) 522553?;’4 . 41 X X X X

300 35 ) 52255534 o 41 X X X X

o2z A R R

o s 2ERa x x x|

350 3.2 ) 5?2’5&'32;4 o 41 X X X X

350 35 ) 5223?355’4 o 41 X X X X

o 4 2ER a xx x|

400 35 25.4,30,32,40 41 X X X

400 4 25.4,30,32,40 41 X X X

400 5 25.4,30,32,40 41 X X X

500 5 223 530%302’ 41 X X X

600 6.5 223 530(323302* 41 X X X

Smernice za izbor rezne ploce:
Guide for choicing cutting wheels:

Koristi se za opStu upotrebu, za

For general use, carbon steel

10A30RBF Celike negarantovanog sastava and low-alloy steel
x i za niskolegirane cCelike. ch terized b ¢ : t
CELIK - STEEL Karakteride ga dobra rezna aracterized by great cutling
sposobnost i dug vek trajanja. ability and durability.
Upotrebljava se za visokolegi- .y .
10A24NBF e e elilseeddsftzre?I%hhzgogoir;dclz:?t;gg
CELIK - STEEL df;g;“k rtf;’;f];p‘r’fggg:s;z ability, durability and cold cut.
hTC S Seiest Meant for cutting stainless
29A36QBF nerdajuceq elika, karakterise Characterizge 4 by a0od
INOX ga dobra rezna sposobnost i 7 i v g‘l‘
dug vek trajanja. cutting ability and durability.
Univerzalna upotreba kod seCe- For universal use cutting con-
nja gradevinskih materijala:  struction materials: concrete,
90C30SBF betona, cigla, crepa, mermera, brick, tile, marble, etc.

KAMEN - STONE

90C30LBF
GUMA, PLASTIKA -
RUBBER, PLASTICS
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itd. KarakteriSe ga dobra rezna
sposobnost kod secenja oboje-
nih metala i sivog liva.

Sa lakocom sece gumu, plasti-
ku, ne pregrevajuci materijal.

Characterized by good cutting
ability cutting non-ferrous met-
als and grey cast iron.

Cuts rubber and plastics with
easy without overheating the
material.



REZALJKE, ARMIRANI |
NEARMIRANI BRUSEVI

CUTTING WHETSTONES,
REINFORCED AND NON-REIN-
FORCED GRINDING TOOLS

ARMIRANE REZNE PLOCE
STANDARDNE DEBLJINE, ZA UGAONE
BRUSILICE SA PERIFERNOM BRZINOM

OD 80 m/s 1 100 m/s

Namenjeni su za odsecanje svih vrsta radnih komada ru¢nim
radnim alatima. Radni komad je nepokretan, a rezna ploca je
vodena ru¢no. Univerzalne su alate za ru¢ne ugaone brusili-
ce. KarakteriSe ih odli¢an ucinak pri seenju i dug zivotni vek
upotrebe. Poseduju visoku reznu sposobnost, lako i brzo
seku, upotrebljavaju kod Sirokog spektra materijala.

REINFORCED CUTTING WHEELS OF
STANDARD THICKNESS FOR ANGLE
GRINDERS WITH PERIPHERAL SPEEDS
OF 80 m/s OR 100 m/s
These are universal tools for hand-held angle grinders. Their
characteristics render them to perform the cutting job well
while being extremely durable. They have a high cutting abil-

ity, cutting easily and quickly, and they can be used on a wide
range of materials.

F 41 - DxTxH F 42 - DxUxH
D H
i H i P
w N =) N
[ I !
A | - D >
('ITU Kvalitet - Quality
ili
D H Form
kod 1QA3OSBF 10A30WBF 29A36QBF 90C30SBF
F42) CELIK-  CELIK - INOX KAMEN -
STEEL STEEL STONE
100 25 16 41 X X X
100 3 16 41 X X X
15 25 22.23 41, 42 X X X
15 3 22.23 41, 42 X X X
125 25 22.23 41, 42 X X X
125 3 22.23 41, 42 X X X
150 25 22.23 41, 42 X X X
150 3 22.23 41, 42 X X X
180 25 22.23 41, 42 X X X X
180 3 22.23 41, 42 X X X X
230 25 22.23 41, 42 X X X X
230 3 22.23 41, 42 X X X X
230 3.2 22.23 41, 42 X X X X
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REZALJKE, ARMIRANI |
NEARMIRANI BRUSEVI

CUTTING WHETSTONES,
REINFORCED AND NON-REIN-
FORCED GRINDING TOOLS

10A30SBF
CELIK - STEEL

10A24NBF
CELIK - STEEL

29A36QBF
INOX

90C30SBF
KAMEN - STONE

SUPERTANKE ARMIRANE REZNE
PLOCE ZA UGAONE BRUSILICE
SA PERIFERNOM BRZINOM
UPOTREBE OD 80 m/s

Prednosti tih rezaljki se najviSe ispoljava pri seenju limova i
profila sa tankim zidovima. Karakteristi¢no je za njih:

- povec¢ana produktivnost

- minimalni gubici materijala prilikom se€enja

- dug vek trajanja

- seCena povrsina je “Cista”

- minimalno zagrevanje se€ene povrsine

- brz i taan rez

- u sastavu bez prisustva Fe+S+Cl

Univerzalni su alati za se€enje konstukcijskog ¢elika, nerda-
juceg (inox) Celika ili za odlivke.

Recommended for cutting

sheet metal, pipes, steel of

construction material, and
low-alloy steel.

Preporucuje se za secenje
lima, cevi, profila od Celika
negarantovanog sastava i od
niskolegiranog Celika.

A hard cutting wheel with an
extremely long lifeline.

Tvrda rezna ploca sa izuzetno
dugackim vekom trajanja.

On the basis of its composition,
it is recommended for the
cutting of stainless lteel but
can be used universally.

A cutting wheel containing
no iron or sulfur.

Na osnovu sastava preporucuje
se za secenje nerdajuéeg (inox)
materijala, ali i za univerzalnu
upotrebu. Tocilo bez sadrZaja
gvozda i sumpora.

Univerzalna upotreba za
secenje gradevinskih
materijala (beton, cigla,
crep, mermer), obojenih
metala, plastike, gume.

For universal use cutting con-
struction materials (concrete,
brick, tile, marble), non-ferrous
metals, plastic, rubber.

SUPERTHIN REINFORCED CUTTING
WHEELS FOR ANGLE GRINDERS
WITH A PERIPHERAL SPEED OF 80 m/s

The advantage of these cutting tools is most evident when
used for cutting sheet metal and profiles with thin walls. They
are characterized by:

- increased productivity

- minimal loss of material during cutting

- durability

- cut surface is “clean”

- minimal heating of cut surface

- fast and accurate cut

- composition without Fe+S+Cl

These are universal cutting tools for construction steel, stain-
less steel (inox) or cast iron.

F 41 - DxTxH F 42 - DxUxH
D H
> " > .
. i o) // \x_—
L < D >
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REZALJKE, ARMIRANI | CUTTING WHETSTONES,
NEARMIRANI BRUSEVI REINFORCED AND NON-REIN-
FORCED GRINDING TOOLS

T Kvalitet - Quality
ili U
D ( H Form 22A60PBF 10A30SBF
kod = 29A60ZBF  x 29A36QBF
F42) CELIK - INOX CELIK - INOX
STEEL STEEL
115 1 22.23 41 X X
115 1.6 22.23 41 X X
115 2 22.23 41, 42 X X
125 1 22.23 41 X X
125 1.6 22.23 41 X X
125 2 22.23 41, 42 X X
150 1.6 22.23 41 X X
150 2 22.23 41, 42 X X
180 1.5 22.23 41 X X
180 1.7 22.23 41 X X
180 2 22.23 41, 42 X X
230 1.6 22.23 41 X X
230 1.9 22.23 41 X X
230 2 22.23 41, 42 X X
22A60PBF Za secenje nelegiranog i niskolegiranog  ror cytting alloy and non-alloy steel,
X Celika. KarakteriSe ga veliki faktor Hiah perf
CELIK - STEEL Gl igh performance.
29A60ZBF Za secenje nerdajuceg celika, ali For cutting stainless steel, but it also
29A36QBF uspesno sece i elik negarantovanog  cuts steel of unknown composition and
INOX sastava i niskolegirani €elik. low-alloy steel.
10A30SBF Za seCenje nelegiranog For cutting non-alloy steel and low-alloy
CELIK - STEEL i niskolegiranog ¢elika raznih profila. steel of various profiles.

smis g \
230025224 .,
6640 min f7 1w



REZALJKE, ARMIRANI |
NEARMIRANI BRUSEVI

CUTTING WHETSTONES,
REINFORCED AND NON-REIN-
FORCED GRINDING TOOLS

ARMIRANE BRUSNE PLOCE SA
UDULJENIM DNOM ZA GRUBO
BRUSENJE NA UGAONOJ BRUSILISI
ZA PERIFERNU BRZINU UPOTREBE
OD 80 m/s 1100 m/s

Podrucje primene:

Ovi brusni alati namenjeni su za grubo bruSenje i za
obaranje ivica bruSenjem svih povrSina radnog komada
runim brusilicama. Radni komad je nepokretan a brusili-
ca je rucno vodena.

Imaju:

- Siroku primenu za raznovrsne materijale (odlivke, razni
Celici, kamen, limovi, obojeni metali),

- visok stepen ucinka,

- brzinu u radu

- odli€énu reznu sposobnost tokom celog rada

REINFORCED DEPRESSED CENTRE
GRINDING WHEEL FOR DEBURRING
AND FETTLING/SNAGGING ON AN
ANGLE GRINDER WITH OPERATING
SPEED 80 m/s AND 100 m/s

Application Areas:
These abrazive tools are designed for rough grinding and for
taking off edges using handheld grinders. The work-piece is
immobilized and the grinder is manually operated.

They are:

- widely-utilized for various materials (cast iron, various kinds
of steel, stone, sheet metals, non-ferrous metals)

- high level of efficiency
- ability to work quickly
- excellent cutting ability

H
e TR

< D .

Kvalitet - Quality
D U H Form  10A30SBF 10A24RBF 10A30RBF 1°EA)‘3T0§EF 2on3eqprE 20C30SE
UK G G S PG e
STEEL

115 4 22.23 27 X
115 6 22.23 27 X X X X
115 6.5 22.23 27 X X X X
125 4 22.23 27 X X
125 6 22.23 27 X X X X
125 6.5 22.23 27 X X X X
125 8 22.23 27 X X X X
150 4 22.23 27 X X
150 6 22.23 27 X X X X X
150 8 22.23 27 X X X X X
180 4 22.23 27 X X
180 6 22.23 27 X X X X X
180 6.5 22.23 27 X X X X X
180 8 22.23 27 X X X X X
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REZALJKE, ARMIRANI | CUTTING WHETSTONES,
NEARMIRANI BRUSEVI REINFORCED AND NON-REIN-
FORCED GRINDING TOOLS

Kvalitet - Quality
10A30SBF

D u H Form  10A30SBF 10A24RBF 10A30RBF [ y=2) " o\ 2s o 90C30SE
CELIK- CELIK- CELIK - GELIK - INOX KAMEN -
STEEL STEEL STEEL STEEL STONE
180 10 22.23 27 X X X X X
230 4 22.23 27 X X
230 6 22.23 27 X X X X X
230 6.5 22.23 27 X X X X X
230 8 22.23 27 X X X X X
10A30RBF Za univerzalnu upotrebu, za nelegirane, For universal use cutting non-alloy or
10A30SBF niskolegirane ¢elike. Karakteride ih  low-alloy steel. Characterized by high
CELlK - STEEL visok stepen ucinka. performance.

Karakterise ga ,hladno” brusenje, ne Characterized by cold grinding; it

. 10A24RBF pregreva materijal. Brz, sa konstantnim does not overheat the material. Fast,
CELIK - STEEL ucinkom tokom rada, ima dug vek traja- consistent and constant performance
nja. during operation. Excellent durability.

Koristi se u svim granama industrije,

10A30SBF gde ekonomignost na prvom mestu, ima Used in all fields of industries where

lowering cost is a concern. Very

EXTRA dug vek trajanjil kvongtantan kvalitet pri durable and great quality of grinding.
rusenju.
Predviden je za brusenje nerdajuceg Created for grinding stainless steel
29A36QBF (inox) Celika, a uspesno moze upotrebiti  and can be used successfully for
i za opStu namenu. KarakteriSe ga  general purposes. Characterized by
INOX odli¢na rezna sposobnost, univerzalnost excellent cutting ability, universal

pri upotrebi, visok stepen ucinka. use, and great grinding performance.
Successfully used for grinding con-
crete, brick (construction materials),
as well as for grinding non-metallic

Uspesno se koristi za brusenje betona,
90C30SBF cigle (gradevinske materijale), kao i za

KAMEN - STONE nemetale i obotj)(;rllzrn}te(;ca)le (aluminijum, and non-ferrous metals (aluminium,

copper, efc.)

Soms ¢4
23025225 o,
6640 min /7 1T RRgT S




Ciséenje odlivaka ruénim

brusilicama
Oblik:

Shape: i

bl —
Form 1

Obojeni metali
Non-ferrous metals

Sivi liv preko SL 20
Steel and cast steel

Visokolegirani i brzorezni Celici
High-alloyed and high speed steel

Nerdajuci Celik
Stainless steel

Temper i sivi liv pre termicke obrade

Chilled and gray cast iron before thermic treatment

Temper i sivi liv posle termicke obrade

Chilled and gray cast iron after thermic treatment

Snagging on Portable Grinding

Machines
Dimenzije:
Dimensions: D T H
od 32 do 200 od 15 do 25 od 20 do 22

from 32 to 200 from 15 to 25 from 20 to 22

90C16S41B

10A24R31BF za 50 m/sek
10A24R41BF za 63 m/sek
10A24S41BF za 80 m/sek

10A24R31BF za 50 m/sek

10A24041B
10A24541BF

90C24S32BF
90C16P30BF

12A24R31B
12A14R3BF
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BRUSNI LONCI

CUP WHEELS

LONCASTO TOCILO SA UMETCIMA SA
NAVOJEM ZA GRUBO BRUSENJE NA
UGAONOJ BRUSILICI

Podrucje primene:

Namenjeni su za bruSenje velikih povrsina sa ru¢nim radnim
alatima.

Koristi se u livnicama, za odstranjivanje ulivnhog sistema,
razdelne linije, itd. Mozemo posti¢i veoma visok ucinak
odstranjivanja viska materijala, zahvaljujuéi velikoj kontakt-
noj povrsini izmedu brusa i bruSenog komada, $to joS moze-
mo poboljsati izborom grube granulacije abrazivnog zrna.
Zbog njihovog razli¢itog sastava, oni nisu samo pogodni za
rad na Celiku i odlivku, nego za rad na kamenu (prirodni, ves-
tacki), betonu, itd.

MAKSIMALNA PERIFERNA BRZINA UPOTREBE JE 50 M/S.

Loncasto tocilo sa umetcima sa navojem za
grubo bruSenje na ugaonoj brusilici
Straight cup wheel with thread inserts for debur-
ring and fettling/snagging on an angle grinder

Koni¢no loncasto tocilo sa umecima sa navo-
jem za grubo bruSenje na ugaonoj brusilici
Taper cup wheel with thread inserts for debur-
ring and fettling/snagging on an angle grinder

STRAIGHT CUP WHEEL WITH THREAD
INSERTS FOR DEBURRING
AND FETTLING/SNAGGING ON AN
ANGLE GRINDER

Application Areas:

These wheels are created for grinding large surfaces using a
hand grinder.

They are used in foundries for removing excess material,
etc. A high level of achievement of removing excess materi-
al can be reached using this wheel, thanks to the large con-
tact area between the cup wheel and the workpiece. The
work can be further improved by choosing a coarse granula-
tion abrasive grain for the wheel.

As a result of the diversity in their composition, these wheels
are suitable not only for working on steel and cast iron, but
also on stone (natural or artifical), concrete, eftc.

THE MAXIMUM PERIPHERAL SPEED OF USE IS 50 M/S.

F6 — DxTxH - WxE

D T H w Emin.
80 45  22.23(M14) 20 12
100 45 22.23(M14) 275 12
120 65 M20 35 25

F11 — D/IJxTxH-WxExK

D T H J K W  Enmin.

110 55 M14 90 47 20 12
110 50 5/8” 90 20 18
110 45 M14 90 22 10
130 55 M14 90 50 32 12



BRUSNI LONCI CUP WHEELS

Koni¢no loncasto tocilo bez umetaka sa navojem
za grubo brusenje na ugaonoj brusilici
Taper cup wheel without thread inserts for debur-

ring and fettling/snagging on an angle grinder F11 = D/JxTxH - WxExK

D T H J K W  Enmin.
D
110 55) 22.23 90 47 20 12
K w
F ] 110 45 22.23 90 22 10
| 130 59) 22.23 90 50 32 12
|
/ I
|
// | .
. i |
1 |
_H
b}
Najpopularniji kvaliteti su:
Most Popular Models:
ELEKTRO 10A16QBF Za grubo brusenje kod
KORUND obrade metala i u livnicama.
10A24QBF
ELECTRO For snagging in metalworking
CORUNDUM 10A30QBF shops and foundries.
90C16MBF
Za bru8enje-poliranje
SILICIJUM 90C30LBF prirodnog-vestackog kamena,
KARBID betona, itd.
90C60LBF
SILICON For grinding-polishing of
CARBIDE 90C120KBE natural-artifical stone,
concrete, etc. gy
90C220IBF
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BRUSEVI SA MATICAMA

GRINDING TOOLS WITH NUTS

RAVNO CEONO BRUSENJE
SA UMETNUTIM NAVRTKAMA

Ravno tocilo sa umetnutim navrtkama za
ravno ¢eono bruSenje
Disc wheel, with inserted nuts for face

FACE GRINDING WITH INSERTED NUTS

surface grinding F36 — DxTxH - umetci inserts
D T H Red Osnovni  Broj otvora
D o L.
< > umetaka precnik
i | i Row of Pitch circle Number of
Lu-” : | i I A inserts diameter holes
i |_V 350 proizvoljan 200 1 265 8 M10
f 400 proizvolian 196 1 300 24 M10
_ H _ 400 519 250 1 320 12 M10
- = 600 proizvolian 20 1 210 6 na at 60° M16
2 370 6 na at 60° M16
530 12 na at 30° M16
600 proizvoljan 139 1 203.2 6 na at 60° 3/8”
2 330.2 6 na at 60° 3/8”
3 457.2 6 na at 60° 3/8”
4 558.8 12 na at 30° 3/8”
600 70,80 305 1 370 6 na at 60° M16
2 530 12 na at 30° M16
660 proizvoljan 50 1 204 6 na at 60° M10
2 406 6 na at 60° M10
Obrucasto tocilo sa umetnutim navrtkama 3 609 12 na at 30° M10
(W =< 0,17D) za ru¢no ¢eono brusenje
Cylinder wheel with inserted nuts for face
surface grinding F37 — DxTxW - umetci inserts
Broj otvora
L D T W D1 Numb«jer of holes D2
#D1
o2 300 60,100 50 234.5 4 M10
! 380 proizvoljan 70 324 10 M10
i 500 proizvolian 75 457 24 M10
N | 500 80,100,110 47 455 24 M10
3 600 50 100 560 16 M16
I
w
Ravno tocilo sa umetnutim navrtkama za grubo
brusenje na vertikalnoj brusilici
Disc wheel with inserted nuts for deburring
and fettling F36 — DxTxH
i Raspored umetaka
o Dmm Tmm Heaemm D1 Insert layout D2
0. Broj otvora
Number of holes
:]:H 7:]:” 125 63 68 90.6 4 na at 90° M8
| 125 60 57 89.5 4 na at90° M8
. 150 79 80 115 6 na at 60° M8
170 105 90 130 4 na at 90° M8
r178 30 76 130 4 na at 90° M10
\ 200 63,80 100 159 4 na at 90° M10
§ 200 63,80 127 165 4 na at 90° M10
250 100 127 200 6 na at 60° M8
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Brusevi su testirani na sigurnost prema EN 12413 cer-
tifikatom. Za bezbednost su odgovorni proizvodac
brusne masine, proizvodac brusnog alata i korisnik. Pri
upotrebi brusnog alata, potrebno je koristiti licna zastit-
na sredstva: zastitne naoCare, rukavice, koznu kecelju,
zastitne cipele.
Sledite sledece sigurnosne instrukcije:
- Pred montazu detaljno pregledajte brus. Ostecene
brusne plo€e ne smeju se montirati.
- Obavezno upotrebljavati zastitni poklopac, koji mora
odgovarati tipu brusilice i propisu. Na stabilnim brusili-
cama ugao otvora poklopca ne sme biti veéi od 65°.
- Pravilno montirajte brus. Pre¢nik otvora mora tacno
odgovarati pre¢niku osovine.
- Isprobaijte brus bez opterec¢enja. Svaka brusna ploca
sa spoljnim pre¢nikom iznad 100 mm mora se pre
upotrebe - u prisustvu struénjaka ispitati do maksi-
malne dozvoljene brzine u praznom hodu i to:

- kod ruénih brusilica  1/2 min.

- kod ostalih brusilica 1 min.
- Taj test se moze izvesti tek posle izvrSenih sigurnos-
nih mera, i kada je pri€vr§¢en zastitni poklopac.
- Uzimajte u obzir maksimalnu dozvoljenu brzinu
brusa.
- Bruseve upotrebljavajte pod uslovima koje propisuje
proizvodad.
- Upotrebljavajte kartonske podmetace za meko prih-
vatanje brusa.
- Pri promeni brusa obavezno iskljucite motor masine i
saCekajte da se brus zaustavi.
Brusne proizvode skladistiti u prikladnom prostoru.
Smolno vezani brusevi postepeno gube od svoje
kvalitetne osobine. Vezivo postaje krhko. Proces se
ubrzava ako skladistenje nije odgovarajuce. Skladisni
prostor mora biti suv, provetren, bez vecih tempera-
turnih promena (temp. izmedu 10°C i 30°C) maksi-
mana relativha vlaznost 70%, Cuvati od uticaja rast-
varata koji nepovoljno utiCu na c&vrstoéu smolno
vezanih bruseva. Bruseve ¢uvati od mraza! Pri odgo-
varaju¢em skladiStenju brus sadrzi svoje fizicke
osobine do dve godine. Mesto skladiStenja neka bude
Sto blize mestu upotrebe, kako bi se sprecila mehanic-
ka ostecéenja brusa, a zimi kondenzacija vlage prilikom
transporta. Tanke brusne plo¢e kao i rezaljke Cuvati na
ravnoj podlozi, da ne bi doslo do njihovog krivljenja.
Takav nacin skladiStenja ne vaZi samo za nov, nego i
za vec¢ upotrebljen brusni alat.
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The quality and safety of all products are confirmed
with a DSA certificate. The manufacturer of the grind-
ing machine, the manufacturer of the grinding tool and
the user of the grinding equipment all share responsi-
bility and liability for safety. When using grinding tools,
it is necessary to wear and use personal safety equip-
ment such as protective goggles, gloves, leather
aprons and protective shoes.

The following safety instructions should be followed
closely:

- Before installation, check the grinding tool carefully.
Do not use damaged grinding tools.

- The use of a wheel guard is obligatory and the guard
must match the type of grinding machine used, it also
must be in accordance with relevant laws and safety
regulations. The angle of the wheel guard hole must
not exceed 65 degrees on floorstand grinding
machines.

- Ensure that the grinding tool is installed correctly. The
diameter of the hole must match the diameter of the axis.
- Test the grinding tool unloaded. Before use, grinding
tools with external diameters above 100 mm must be
tested in the presence of an expert at the maximum
allowed idle speeds, precisely:

-30 seconds in the case of manual grinding machines
-60 seconds in the case of other types of grinding
machines

This test should be done only after the necessary safe-
ty measures have been taken and the wheel guard has
been attached.

- Do not operate the tool above the recommended
maximum speed.

- Instructions provided by the manufacturer must be
closely followed.

- A cardboard pad should be used to tighten the grind-
ing tool.

- Ensure that the grinding machine is turned off and the
grinding tool has stopped running completely before
attempting to change it.

- Store grinding tools in the suggested, appropriate
Storage areas. Over time, resinoid bonded grinding
stones lose their effectiveness as the bonds weaken.
This process is accelerated if the wheel is not stored
appropriately. Storage places must be dry, well-venti-
lated, without great fluctuations in temperature
(between 10 and 30 degrees C). The maximum rela-
tive humidity should be 70% and the wheels should be
protected from chemicals or solvents that could affect
the hardness of the resinoid bonded tools.

- Protect grinding tools from frost.

If properly stored, the grinding tool will remain effective
for up to two years. The storage place of grinding tools
should be as close to the place of use as possible, to
prevent mechanical damage and damage from con-
densation and humidity in winter that could occur dur-
ing transportation. Keep thin grinding tools and cutting
whetstones flat to prevent deformation. This way of
storing should not be reserved just for new and unused
grinding tools, but also for ones already used.
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Oznake na tocilima i etiketama

Na tocilu, propratnom listu ili etiketi moraju biti nave-

deni sledeci podaci:

— ime proizvodaca

— dimenzije

— kvalitet tocila (oznaka zrna, tvrdoca, struktura, vrsta
veziva

— najveci dozvoljen broj obrtaja (min -1)

— najveca dozvoljena obodna brzina (m/s)

— upozorenja

The Marking on IBA Grinding
Wheels

The following information must be found on grinding
wheels or on the labels attached to grinding wheels:

- tha name of the manufacturer

- the dimensions

- the composition of the wheel (quality, grain size, hard-
ness, structure (porosity), binder type)

- the maximum operating speed (min -1)

- the maximum peripheral speed (m/s)

- instructions

- barcode

»IBA” A.D. Ada - Member of Argonauts International Group
24430 Ada, Krajiska 27/a e-mail: iba@ibaada.co.rs
Tel.: +381(024)853-313 Fax: +381(024)853-428

RN:2559/09 Datum:12.02.10 I1SO 525
Dimenzija: 350X50X127 F-1

Kvalitet: 21A46K6VV41

Maksimalna dozvoljena brzina

Masinski 2184 I/min 40 m/s
Rucno 1911 I/min 35 m/s

Provereno po EN 12413
Rok upotrebe: NEOGRANICENO

ETIKETA JE ATEST KVALITETA TOCILA

00956125011

,IBA” A.D. Ada - Member of Argonauts International Group
24430 Ada, KrajiSka 27/a e-mail: iba@ibaada.co.rs
Tel.: +381(024)853-313 Fax: +381(024)853-428

N°:2559/09 Date:12.02.10
Dimension: 350X50X127 F-1
Quality: 21A46K6VV41

ISO 525

Maximum operating speed
Machine 2184 I/min
Hand 1911 I/min

Tested by EN 12413
Expiration date: UNLIMITED

LABEL IS THE CERTIFICATE OF THE WHEEL QUALITY

09561250

40 m/s
35 m/s

Tocila koja mogu raditit sa pove¢anim obodnim brzina-
ma obelezana su dijagonalnom linijom jednom od
sledecih boja:

— plava za 50 m/s

— zuta za 63 m/s

— crvena za 80 m/s

— zelena za 100 m/s

— zelena i plava za 125 m/s
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Grinding wheels for increased peripheral speeds are
marked with a diagonal stripe of various colours:

— blue for 50 m/s

— yellow for 63 m/s
— red for 80 m/s

— green for 100 m/s

—
—
—
— green and blue for 125 m/s =—==
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Smernice za izbor kvaliteta

Opsta uputstva

Kod izbora kvaliteta tocila moramo uzeti u obzir ma-
Sinu za bruSenje, predmet koji se obraduje, rezim rada
i struénost radnika.

Obi¢no polazimo od:

a) Karakteristika predmeta obrade

— materijal - kvalitet

- tvrdoca

- ¢vrstoca

- termicka obrada
— dimenzije
— oblik

— oblik povrsina (povrsine sa prekidima,
Zljebovima itd.)
— dodatak za brusenje
— stepen kvaliteta povrSina pre obrade
— zahtevan stepen kvaliteta povrsina posle obrade;
b) Nacin brusenja
— bruSenje spoljnih cilindriénih povrsina
— bruSenje unutrasnjih cilindriénih povrsina
— bruSenje ravnih povrsina
— ruéno bruSenje
c) Uslova rada
— vrsta mas8ine za bruSenje i njeno tehnicko stanje
— obodna brzina tocila
—nacin i brzina dodavanja
— dubina rezanja
— veli€ina kontaktnih povrsina izmedu tocila i
predmeta obrade
— nacin hladenja
— vrsta i nacin izravnavanja tocila.
Vidimo da se tocilo bira na osnovu konkretne operaci-
je bruSenja, pa zato preporuke, iznete u ovom
Priru€niku, treba da sluze kao vodi¢, odnosno osnovna
orijentacija. U vedini sluCajeva zadovoljavaju, ali
uopsSte ne mogu zameniti tehnolo8ke postupke za pro-
ces bruSenja.
Kod izbora kvaliteta tocila preporuCujemo vodenje
racuna o sledec¢im nacelima:
— za brze skidanje materijala - grublja tocila
— za tvrdi materijal - mek3$a tocila
— za Zilav materijal - meks$a, gruba, eventualno
porozna tocila
— za materijal koji je osetljiv na zagrejavanje -
meksSa, gruba tocila otvorene strukture
— za izprekidane povrsine - tvrda tocila
— kod vece kontaktne povrSine izmedu tocila i pred-
meta obrade - mekSa i grublja tocila otvorenije struk-
ture.

Guide to Quality Choice

General Information for Choosing the
Right Wheel

For choosing the proper grinding wheel for the costumer,
the following factors should be taken into consideration:
- the type of grinding machine the wheel is needed for
- the type of material being processed
- the working method
- the skill of the operator
Some general starting points:
a) Characteristics of the object being worked upon:
— type of the material - quality

- solidness

- hardness

- thermic treatment
— dimension
— Shape

— surface (edges, grooves, efc.)
— supplements for grinding
— quality of the surface prior to grinding
— required quality of the surface after grinding
b) Type of grinding:
— external cylindrical grinding
— internal cylindrical grinding
— surface grinding
— grinding on portable grinders
¢) Working conditions:
— type of grinding machine and its condition
— peripheral speed of the grinding wheel
— manner and speed of adding material
— cutting-off depth
— size of the contact point between the wheel and
the object worked upon
— manner of cooling
— manner and method of dressing of the wheel
The grinding operation dictates the appropriate choice
of grinding wheel. For this reason, instructions in this
chapter should serve as basic orientation for the user.
These instructions are in most cases sufficient, but
they cannot replace technological procedures for the
process of grinding.
When choosing a grinding wheel, the following basic
principles are suggested:
— for quick grinding off of materials — coarser
grinding wheels
— for hard materials — softer wheels
— for tough materials — softer, coarse and porous
grinding wheels
— for heat-sensitive materials — softer coarse
grinding wheels with an open structure
— for broken surfaces - harder grinding wheels
— for instances when the contact surface between the
grinding wheel and the material is larger — softer,
coarse, open structure grinding wheels
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TEHNICKE INFORMACIJE

KONTROLA TOCILA

Zavrsnu kontrolu tocila delimo na:

a) kontrolu sigurnosti tocila

b) kontrolu kvaliteta tocila (tvrdo¢a, balansiranost, di-
menzije).

Kontrolu sigurnosti tocila vr§imo po ISO i EN standard-
ima i uz vodenje racuna o FEPA (Federacije evropskih
proizvodaca abraziva) normama.

Propisane norme moraju uvazavati i proizvodac i koris-
nik tocila.

ODGOVORNOST PROIZVODACA TOCILA

- garancija faktora sigurnosti tocila

- ispitivanje tocila kod poveéane obodne brzine

- ispitivanje tocila kod povec¢ane obodne brzine do ras-
pada tocila (test destrukcije)

- oznaCavanje oblika, dimenzija, dozvoljene radne
brzine i kvaliteta na propratnom listu, etiketi ili tocilu

- odgovarajuée pakovanje tocila.

Za oStete u transportu pravilno pakovanih tocila
proizvodac ne odgovara.

ODGOVORNOST KORISNIKA TOCILA

- propisno skladistenje tocila

- pregled tocila pre montaze zbog eventualnih
oSteéenja za vreme transporta (proba na zvuk)

- pravilna montaza i balansiranje tocila

- pravilna priprema masine za bruSenje

- ispitivanje tocila bez opterecenja (prazan hod)

PROBA NA ZVUK

Tocila obi¢no pakujemo u kartonsku ambalazu ili
drvene sanduke i 3aljemo na paletama. Ambalaza
omogucuje bezbedan transport, ali svejedno moramo
paziti da se prilikom pretovara sanduci i kutije ne baca-
ju. Naroditu paznju obracamo na tocila u keramic¢kom
vezivu, koja su po lomljivosti slicna porcelanu i zato
iziskuju jo§ posebno pazljivo rukovanje.

Po prijemu u skladiste, a posebno neposredno pre
montiranja na masinu za bruSenje neophodno je izvrsi-
ti vizuelni pregled tocila i proba na zvuk.

TECHNICAL INFORMATION

GRINDING WHEEL TESTING

The final testing of grinding wheels can be divided into
these categories:

a) safety testing

b) quality testing (hardness, balance, size)

The safety of the grinding wheel is tested according to
ISO and EN standards along with the consideration of
FEPA (Federation of European Producers of
Abrasives) regulations.

The prescribed norms must be respected by both the
manufacturer and the user of the grinding wheels.

RESPONSIBILITY OF THE GRINDING
WHEEL MANUFACTURER

- safety warranty of the grinding wheel

- testing of the wheel at higher peripheral speeds

- testing of the wheel at a higher peripheral speed to
the wheel’s disintegration (destruction test)

- marking the shape, dimension, maximum permissible
operational speed and quality of the wheel on an
attached rectangular or circular label or on the grinding
wheel

- proper packing of grinding wheels

The manufacturer is not responsible for damage
caused transportation of properly packed grinding
wheels.

RESPONSIBILITY OF THE GRINDING
WHEEL USER

- proper storage of the wheel

- testing of the wheel before mounting it for checking
for damage caused by transportation of the wheel
(sound test)

- mounting and balancing the wheel properly

- preparing the grinding machine properly

- testing of the grinding wheel without loading it
(neutral run)

SOUND TEST

Grinding wheels are generally packed in cardboard or
wooden boxes and shipped on pallets.

Mesta udaranja
Points of tapping
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Time otkrivamo eventualne naprsline, koje su posledi-
ca neadekvatnog transporta.

Proba na zvuk se izvodi na taj nacin $to se tocilo u slo-
bodno viseéem polozZaju ovlaz udara malim drvenim
Cekicem ili sliénim predmetom. NeoSteéeno tocilo pri
udaru daje jasan, a oSteceno tupi zvuk. Tocila u bake-
litnom vezivu nemaju tako jasan zvuk kao tocila u
keramic¢kom vezivu.

MONTAZA TOCILA

Kada se operator uverio da tocilo nije oSte¢eno i veri-
fikuje njegove karakteristike (tip, dimenzije, maksimal-
na dozvolijena obodna brzina, maksimalni dozvoljeni
broj obrtaja, kvalitet,) moze otpocCeti sa montazom
tocila na masinu.

Najpre mora odistiti prirubnicu, kontrolisati njihovo
stanje, paralelnost ravnih strana prirubnica, uveriti se
da su kartonski podmetaci cisti i debljine 0,3-0,8 mm,
proveriti da li je minimalni zazor izmedu otvora tocila i
osovine u granicama tolerancije (H=11, 12, 13).
Uopste nije dozvoljeno montiranje tocila na osovinu sa
pritiskom. Naime tocilo se za vreme rada zagreva, Sto
izaziva dodatne napone, koji mogu da dovedu do
razletanja tocila.

Izmedu prirubnica i tocila operater mora da postavi
kartonske podmetaCe i da stezne matice pritegne
ravnomerno. Zatim vrsi jo$ balansiranje tocila.

Although the packaging ensures safe transport, boxes
must be loaded and unloaded carefully. Special atten-
tion must be paid to vitrified grinding wheels which are
as fragile as porcelain. Upon receiving and before
mounting the grinding wheels, the visual and sound
test must be preformed. These tests help reveal any
cracks that may have occurred during transportation.
The sound test is performed by tapping the grinding
wheel lightly with a wooden hammer or another similar
object. An undamaged wheel (without cracks) will emit
a clear sound, while a damaged one will sound blunt.
Resinoid bonded wheels do not emit the same clear
sound as the vitrified ones do.

MOUNTING GRINDING WHEELS

Once the grinding wheel and its characteristics (type,
dimension, maximum allowed peripheral speed, maxi-
mum allowed operating speed, quality) have been
checked, it can be mounted onto the grinding machine.
The fastening flanges should be cleaned and checked.
Cardboard separators should also be clean and their
thickness should be between 0.3 — 0.8 mm. The gap
between the grinding wheel and the spindle must be
between the limits (H=11, 12 or 13).

Applying pressure to the grinding wheel when mount-
ing it to the spindle is not permissible. During grinding
the wheel heats up which causes additional tension
that could cause the wheel to burst.
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Kod preciznog bruSenja balansiranost tocila je od
velike vaznosti i dobri rezultati mogu se posti¢i samo
sa besprekorno izbalansiranim tocilom. U zavisnosti
od nacdina bruSenja (fino bruSenje, grubo brusenje,
secCenje) i tipa masine (stabilna, prenosna), dozvoljena
nebalansiranost se kre¢e u granicama od jednog
promila do dva procenta teZine tocila (standard FEPA).

POCETAK BRUSENJA

Pre pocetka bruSenja moramo uzeti u obzir sledec¢a
uputstva:

- podesiti masinu tako da se tocilo okre¢e sa maksi-
malnom radnom obodnom brzinom. Pri tome operator
mora biti na bezbednom mestu.

- ostaviti tocilo da se nekoliko minuta okre¢e

- otvoriti slavinu sredstva za hladenje

- kontrolisati vibracije

- poravnati tocilo

- prilaz tocila predmetu obrade treba da je postepen,
da bi mu omogucili da se polako zagreva; grub prilaz
moze biti uzrok razletanja tocila.

Pridrzavanje ovih uputstava narocito je znacajno kod
tocila u kerami¢kom vezivu.

PORAVNAVANJE TOCILA

Kada tocilo izgubi svoj pravilan geometarijski oblik ili
svoju sposobnost rezanja, moramo ga poravnati
poravnjivatem, dakle, obnavljamo pravilan geometrijs-
ki oblik, odnosno profil tocila i time uklanjamo sa nje-
gove radne povrSine zaobljena (istroSena) brusna
zrna.

U zavisnosti od Zeljene preciznosti brusenja poravna-
vanje tocila vrS§imo na viSe nacina:

- palicama

- segmentima

- toc¢ki¢ima

- dijamantskim jednozrnim i viSezrnim poravnivacima.
Masine za precizno brusenje imaju ve¢ ugradene ure-
daje za poravnavanje.
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The user of the wheel must place cardboard separa-
tors between the fastening flanges and the grinding
wheel and the nuts must be tightened evenly.
Following this, the grinding wheel must be balanced.
Balancing of the grinding wheel is very important,
especially with precise grinding, since only a well-bal-
anced wheel will give great results. The maximum
allowed instability of the grinding wheels can be
between one thousandth to two percent (according to
FEPA standards), depending on the kind of grinding in
question (fine or rough grinding, cutting) and the type
of grinding machine used (stationary, portable).

STARTING GRINDING

Before starting, the following instructions should be
taken into consideration:

- the grinding machine should be set to maximum
operating speed, the worker must be in a safe place

- let the wheel run for a few minutes

- open the pipe for the coolant

- control vibration

- the grinding wheel should be trued

- the object to be processed should be exposed to the
grinder gradually to ensure slow warming as sudden
exposure can lead to the explosion of the grinding
wheel

These instructions are especially important and should
be followed when using vitrified grinding wheels.

DRESSING GRINDING WHEELS

When the grinding wheel loses its shape or its grind-
ing ability, it should be dressed. Dressing means
removing the used abrasive grains from the grinding
wheel surface so that a new layer is exposed and
ready for grinding or cutting.

Dressing can be done using a few different methods,
depending on the required accuracy:

- with abrasive sticks

- with segments

- with chilled cast iron wheels

- with single or multi-point diamond dressing tools
Grinding machines for precise grinding come with
dressing devices already installed and ready for use.
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HRAPAVOST POVRSINE SURFACE ROUGHNESS
dry L . R,=1 /Lleyldx= (R{+Rs+...+Rg)-(Ry+Rs+...+R )
X ] i 0 5
4 Rt=Rmax=R1'R2
A AM Hrapavost povrSine odredena je
\/ \/ x  Vvrednostima R,i Ry
. Surface roughness is determined by
< n:é <& = valves R,and R;
Y . p - profil povrsine m - srednja linija profila
v v ’fI v 2 p - surface profile m - average profile line

Hrapavost povrsine, dobijene u procesu bruSenja,
najviSe zavisi od izbora veli¢ine abrazivnih zrna
(zrnoce). Tocila sa grubljim zrnima imaju veci kapacitet
brudenja materijala - veci u€inak, ali sa njima dobijamo
hrapavije povrsine. Kod finog brusSenja hrapavost
povrsine zavisi jo$ od poravnavanja tocila, njegove tvr-
doce, vrste materijala, nac¢ina bruSenja, oblika tocila i
stanja masine za bruSenje.

Ako Zelimo da odstranimo vece koliCine materijala i
dobijemo visok kvalitet povrSine, ekonomiénija je
upotreba dva tocila, prvog za grubo, a drugog za fino
brudenje.

Ra Rt hrztgg\?gsti
um um o
5,0 1,60 N7
4,5 1,50
B¥5 1,10
2,50 0,80 N6
21 0,67
1,7 0,54
1,3 0,40 N5
1.1 0,34
0,88 0,27
0,65 0,20 N4
0,55 0,17
0,45 0,14
0,35 0,10 N3
0,29 0,08
0,24 0,07
0,175 0,05 N2
0,14 0,04
0,11 0,03
0,08 0,025 N1
0,068 0,017
0,053 0,014
0,04 0,010
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The texture of the surface, achieved by grinding,
depends on the choice of grain size for the grinding
wheel. Wheels with coarser grains are more efficient
but give a coarser texture. With fine grinding, surface
texture depends on wheel dressing, hardness, the type
of material, manner of grinding, wheel shape and the
condition of the grinding machine.

When the user wishes to achieve efficient grinding
while maintaining a high quality surface, it is more eco-
nomic to use two wheels: one for rough, the second for
fine grinding.

Tabela prikazuje zavisnost R, i R; kod prolaznog
spoljasnjeg kruznog brusenja

Review of dependence R, and R; at traverse
external cylindrical grinding

Vil




Vil OSNOVNI PODACI O

TOCILIMA

GENERAL INFORMATION
ABOUT WHETSTONES

Hladenje
RASHLADNO SREDSTVO

Rashladno sredstvo prvenstveno odvodi toplotu sa
predmeta obrade i tocila, a ujedno smanjuje trenje
izmedu tocila i predmeta obrade. Zbog korozije Cistu
vodu ne upotrebljavamo kao rashladno sredstvo.

Ali, upotrebljivamo njene emulzije sa mineralnim ulji-
ma. Masine za bruSenje su snabdevene uredajima za
hladenje, koji redovno i u dovoljnoj koli¢ini dovode
rashladno sredstvo. Ovi uredaji ujedno i prec€iS¢avaju -
filtriraju rashladno sredstvo. Dobre rezultate mozemo
dobiti samo kvalitetnim rashladnim sredstvom.

DOVOD RASHLADNOG SREDSTVA

Ako se rashladno sredstvo ne dovodi pravilno, ono ne
vrS§i funkciju hladenja i CiS¢enja. Preporucujemo
vodenje racuna o slede¢im nacelima:

- celokupnu koli¢inu rashladnog sredstva treba dovesti
do mesta brusenja preko dobro postavljenih mlaznica,
Sto blize mestu bruSenja

- ako nam je rashladno sredstvo potrebno samo za
CiS¢enje tocila, svu koli¢inu rashladnog sredstava
moramo usmeriti na odod tocila

- dobro hladenje predmeta obrade i CiS¢enje tocila
postizemo postavljanjem specijalnih mlaznica i odvod-
nih limova.

Masine za bruSenje Cesto imaju loSe postavljene zastit-
nike zato radnika koji pravilno postavi protok rashladnog
sredstva moze ovo da ga prska i da bi to izbegao, on
smanjuje protok, $to moze da prouzrokuje ostecenje
predmeta obrade. Bolje je brusiti suvo nego sa pre-
malom koli¢inom dovedenog rashladnog sredstva.
Posle zavr§enog rada tocilo ne sme ostati potopljeno u
rashladnom sredstvu jer se prilikom ponovnog stavl-
janja u pokret moze razleteti zbog prevelikog debal-
ansa. Posle zavrSetka rada tocilo treba jo$ neko vreme
da se okre¢e bez dovoda rashladnog sredstva kako bi
se iscedilo.

Skladistenje tocila

Odgovarajuce skladistenje tocila neobhodno je zbog
bezbednosti u radu sa njima, kako bi se oCuvao njihov
kvalitet i manipulacijom ne oStete.

Preporucljivo je tocila skladistiti u specijalno za to kon-
struisanim regalima i Sto blize mestu upotrebe.
Moramo izbegavati mesta u blizini transportnih puteva
i drugih mesta gde su velike vibracije.

Konstrukcija regala je takva da se na njih mogu stavl-
jati lako i sigurno svi oblici tocila, da uzimanje tocila
bude lako i pristupacno sa minimalnom manipulacijom
i da preuzimanje jednog ne uti€e na stabilnost ostalih.

KERAMICKA TOCILA

Tocila sa kerami¢kim vezivom nisu osetljiva na atmos-
ferske uticaje, ali su zbog svoje krtosti vrlo osetljiva na
udarce. Ovi mogu da prouzrokuju pukotine ¢esto nev-
idljive obi¢nim okom.
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Cooling
COOLANT

The cooling agent neutralizes the heat of the work-
piece and the grinding wheel while reducing friction.
Using water as coolant should be avoided as it causes
metal to rust. Water emulsions with mineral oil are
often used instead. Grinding machines are equipped
with cooling devices that supply the coolant regularly
and sufficiently. These devices also act as filters for the
coolant. Good results when grinding can only be
achieved through the use of a high quality coolant.

COOLING

The coolant should be applied properly for it to cool
and clean efficiently. The following suggestions should
be taken into consideration:

the coolant should be applied to the point of
grinding by well-placed nozzles located as close to the
grinding point as possible

if the coolant is applied for cleaning purposes
only, the flow of the coolant should be directed towards
the periphery of the grinding wheel

effective cooling and cleaning effects can be
achieved by special nozzles and tin plates

Grinding machines often have guarding plates located
at inconvenient angles that could cause the worker to
be splashed by the coolant. To avoid this, the worker
may reduce the quantity of the coolant applied, which
could lead to the damage of the workpiece. It is better
to dry-grind than to grind with an insufficient amount of
coolant.

After grinding, the heated wheel should not be left in
the coolant as it could become unbalanced. Instead,
the worker should let the wheel run for a short time
without the coolant to allow it to dry.

Storing Grinding Wheels

Grinding wheels must be handled carefully and stored
properly so that they remain effective tools.

They should be stored on shelves as close to the place
of their use as possible. Places close to roads with
heavy traffic should be avoided due to harmful vibra-
tions. The construction of wooden racks for storing
should result in a solid structure that allows for simple
and safe handling of grinding wheels so that the
removal of one wheel does not affect the others.

VITRIFIED BONDED GRINDING WHEELS

Vitrified bonded grinding wheels are not sensitive to
atmospheric pressure and influences but they are very
fragile and sensitive to hits or falls. Rough handling or
strikes to the wheel can cause tiny cracks that are
invisible for the human eye.
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BAKELITNA TOCILA

Tocila u bakleitnom vezivu i ostala tocila koja sadrze
vestactke smole vremenom gube svoje kvalitetne
karakteristike. Taj proces je brzi ukoliko su uslovi
skladiStenja nepogodni. Prostorija gde su uskladiStena
tocila treba da bude suva, provetrena. Stetne su nagle
promene temperature, bliskost izvora toplote i niske
temperature (ispod 0° C).

Preporucljivi uslovi skladistenja:

- temperatura izmedu 10-30° C

- relativna vlaznost ne veéa od 70 %.

U ovim uslovima tocila od bakelitnog veziva mogu se
skladistiti do dve godine bez znatnih promena fizi¢kih
osobina. Duze skladiStenje povecava krtost veziva, a
time se smanjuje njihova mehani¢ka &vrstoca.

RESINOID BONDED GRINDING WHEELS

Resinoid bonded wheels and other wheels containing
artificial resins gradually lose their qualities. This
process is accelerated by unsuitable storage condi-
tions. The storage should be dry, aerated and sudden
fluctuations in temperature should be avoided.
Grinding wheels must not freeze.

Suggested storage conditions include:

- temperature between 10°C and 30°C

- humidity below 70%

Under these ideal conditions resinoid bonded grinding
wheels can be stored up to two years without changes
to their physical properties. Longer storage increases
brittleness of the bonds while decreasing the mechan-
ical solidness of the wheel.
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Tezine brusnih plo€a

Za brzo priblizno izraunavanije tezine tocila nezavisno
od njihove specificne tezine mozemo upotrebiti
sledecu formulu

G=D2x2T

gde je:

G - teZina tocila u kg

D - preénik tocila u dm

T - Debljina tocila u dm

Priblizne teZine ravnih brusnih plo¢a u kg

Weight of Grinding Wheels

For quick and approximate calculation of the weight of
grinding wheels, independently y from specific weight,
the following formula can be used:

G=D2x2T

where:

G = grinding wheel weight in kg

D = grinding wheel diameter in dm

T = grinding wheel thickness in dm

Approximate weights of surface grinding wheels

D visina tocila (T) u mm - Grinding wheel height (T) in mm D
mm 3 6 10 13 16 20 2:5 32 40 50 60 100 mm
10 0,0005 0,0011 0,0018 0,0023 0,0029 0,0036 0,0045 0,0058 0,0072 0,009 10
20 0,0022 0,0043 0,0072 0,0094 0,012 0,014 0,023 0,023 0,029 0,036 20
30 0,0049 0,0098 0,0163 0,021 0,026 0,033 0,041 0,052 0,065 0,081 0,102 0,163 30
40 0,0087 0,0173 0,0289 0,038 0,046 0,068 0,072 0,092 0,116 0,144 0,182 0,289 40
50 0,014 0,027 0,045 0,059 0,072 0,090 0,113 0,144 0,184 0,266 0,284 0,451 50
65 0,023 0,046 0,076 0,099 0,122 0,153 0,191 0,244 0,305 0,381 0,480 0,763 65
75 0,0336 0,0672 0,112 0,456 0,1792 0,225 0,281 0,3584 0,450 0,560 0,7036 1,120 75
80 0,043 0,086 0,143 0,186 0,229 0,286 0,358 0,458 0,572 0,715 0,901 1,43 80
100 0,05 0,110 0,180 0,230 0,290 0,360 0,450 0,580 0,720 0,900 1,14 1,81 100
125 0,08 0,17 0,28 0,37 0,45 0,56 0,71 0,90 1,13 1,41 1,78 2,82 125
150 0,24 0,41 0,53 0,65 0,81 1,02 1,30 1,62 2,03 2,56 4,06 150
175 0,33 0,55 0,72 0,88 1,11 1,38 1,77 2,21 2,76 3,48 5159 175
200 0,43 0,72 0,94 1,16 1,44 1,81 2,31 2,89 3,61 4,55 7,22 200
225 0,91 1,19 1,46 1,83 2,29 2,92 3,66 4,57 5,76 9,14 225
250 1,13 1,47 1,80 2,26 2,82 3,61 4,56 5,64 7,11 11,28 250
300 1,63 2,11 2,60 3,25 4,06 5,20 6,50 8,13 10,24 16,25 300
350 2,21 2,87 3,54 4,42 5163 7,08 8,84 11,06 13,93 22,11 350
400 2,89 3,76 4,62 5,78 7,22 9,24 11,56 14,45 18,20 28,89 400
450 3,66 4,75 5185 7,31 9,14 11,70 14,62 18,28 23,08 36,56 @ 450
500 5,87 7,22 9,03 11,29 14,44 18,06 22,57 28,44 4514 500
600 13,00 16,25 20,80 26,00 32,50 40,95 65,00 600

Tezine u tabeli vaze za brusne plo¢e od korunda u
keramic¢kom vezivu. Za tocila od silicijum karbida tezi-
na je za 10% manja od tezine iz tabele. Za tocila u
bakelithom vezivu teZina je za 15% veca.

84

Weights in the table are valid for vitrified bonded grind-
ing wheels. The weights of resinoid bonded grinding
wheels are higher by 15%. Silicon carbide grinding
wheels weigh more by 10%.
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Broj obrtaja tocila Rotational speeds

Broj obrtaja tocila (min-') u zavisnosti od pre¢nika  Rotational speed (min-1) depends on wheel diameter

tocila i obodne brzine (m/sek) (D) and peripheral speed (m/s).
D obodna brzina (m/sek) - Peripheral speed (m/sec)
mm 12 16 20 25 32 85 40 45 50 63 80 100 125

3 76390 101860 127320 195160 203720 222810

6 38200 50390 63660 79580 101860 111410 127320 143240 159160 200540 554650

8 28650 38200 47750 59680 76390 83560 95490 107430 119370 150400 190990 238730

10 22920 30560 38200 47750 61120 66850 76390 85940 95490 120320 152790 190990 238730
13 17630 23510 29380 36730 47010 51420 58770 66110 73460 92560 117530 146910 183640
16 14320 19100 23870 29840 38200 41780 47750 53710 59680 75200 95490 119340 149210
20 11460 15270 19100 23870 30560 33420 38200 42970 47750 60160 76390 95490 119340
25 9170 12220 15280 19100 24450 26740 30560 34380 38200 48130 61120 76390 95490
32 7160 9550 11940 14920 19100 20890 23870 26860 29840 37600 47750 59680 74600
40 5730 7640 9550 11940 15280 16710 19100 21490 23870 30080 38200 47750 59680
50 4780 6110 7640 9550 12220 13370 15280 17190 19100 24060 30560 38200 47750
63 3640 4850 6060 7580 9700 10610 12130 13640 15160 19100 24250 30320 37890
80 2870 3820 4780 5970 7640 8360 9550 10740 11940 15040 19100 23870 29840
100 2290 3060 3820 4780 6110 6680 7640 8590 9550 12030 15280 19100 23870
125 1830 2440 3060 3820 4890 5350 6110 6875 7640 9630 12220 15280 19100
150 1530 2040 2550 3180 4070 4460 5090 5730 6370 8020 10190 12730 15920
175 1310 1750 2180 2730 3490 3820 4370 4910 5460 6880 8730 10910 13640
180 1270 1700 2120 2650 3400 3710 4240 4775 5310 6680 8490 16010 13260
200 1150 1530 1910 2390 3060 3340 3820 4230 4780 6020 7640 9550 11940
230 1000 1330 1660 2080 2660 2910 3320 3740 4150 5230 6640 8300 10380
250 920 1230 1570 1910 2440 2670 3060 3440 3820 4810 6110 7640 9550
300 765 1020 1270 1590 2040 2230 2550 2865 3180 4010 5090 6370 7960
350 655 875 1090 1365 1745 1910 2180 2455 2730 3440 4370 5460 6820
400 575 765 955 1195 1530 1670 1910 2150 2390 3010 3820 4780 5970
450 510 680 850 1060 1360 1485 1700 1910 2120 2670 3400 4240 5300
500 460 610 765 955 1220 1335 1530 1720 1910 2410 3060 3820 4780
600 380 510 640 795 1020 1115 1270 1430 1590 2000 2550 3180 3980
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Proizvodni program

I. TOCILA U KERAMICKOM | SMOLNOM
VEZIVU ZA:

- SPOLJASNJE KRUZNO BRUSENJE

- BRUSENJE MEBU SILJCIMA

- CENTERLES BRUSENJE

- RAVNO BRUSENJE

- OBODNO RAVNO BRUSENJE

- UNUTRASNJE KRUZNO BRUSENJE

- CEONO BRUSENJE | BRUSENJE SEGMENTIMA
- OSTRENJE ALATA

- RUCNO BRUSENJE U RADIONICAMA

- BRUSENJE NAVOJA

- BRUSENJE ZUPCANIKA

- BRUSENJE U LIVNICAMA

- BRUSENJE SA BRUSNIM CEPOVIMA

- CISCENJE NA STABILNIM BRUSILICAMA

- CISCENJE ODLIVAKA SA RUCNIM BRUSILICAMA
- CISCENJE SA VISECIM BRUSILICAMA

- REZANJE MATERIJALA

- INDUSTRIJE LEZAJEVA IMPREGIRANA SUMPOROM

- HONOVANJE | SUPERFINISIRANJE

Il. TOCILA U MAGNEZITNOM VEZIVU

lll. AERATORI (BARBOTERI) ZA
RIBNJAKE
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Production Programme

I. VITRIFIED AND RESINOID BONDED
GRINDING WHEELS FOR:

- EXTERNAL CYLINDRICAL GRINDING
- GRINDING BETWEEN CENTERS

- CENTERLESS GRINDING

- SURFACE GRINDING

- PERIPHERAL SURFACE GRINDING

- INTERNAL CIRCULAR GRINDING

- FRONTAL GRINDING AND GRINDING WITH
SEGMENTS

- TOOL SHARPENING

- MANUAL GRINDING IN WORKSHOPS

- THREAD GRINDING

- TOOTH-FLANK GRINDING

- GRINDING IN FOUNDRIES

- GRINDING WITH MOUNTED WHEELS

- SNAGGING ON FLOORSTAND GRINDERS

- SNAGGING ON MANUAL GRINDING MACHINES
- SNAGGING ON SWING FRAME MACHINES

- CUTTING-OFF MATERIALS

- BEARING INDUSTRY (IMPREGNATED WITH
SULFUR)

- HONING AND SUPERFINISHING
ll. MAGNESITE BONDED GRINDING
WHEELS

lll. BARBOTHERIES (AERATORS) FOR
FISH PONDS AND AQUARIUMS
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JBA”AD.
KrajiSka 27/a
24430 Ada

Tel. Centrala: 024/853-313

Tel. rukovodilac prodaje: 024/851-223
Tel. komercijalni poslovi: 024/851-140
Fax: 024/851-069

024/853-428

Predstavnistvo u Beogradu

Uskocka 8.
11000 Beograd

Tel.: 011/2633-548
011/2632-353
Fax: 011/2626-646

www.ibaada.co.rs

JBA”A.D.
KrajiSka 27/a

24430 Ada, Republic of Serbia

Telephone exchange:
Sales steersman:
Sales department:
Fax:

+381 24/853-313
+381 24/851-223
+381 24/851-140
+381 24/851-069
+381 24/853-428

Reprezentative office in Belgrade

Uskocka 8.

11000 Belgrade, Republic of Serbia

Phone: +381 11/2633-548
+381 11/2632-353
Fax:  +381 11/2626-646

WWw.argonauts-group.com
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