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TOOLS MANUFACTURING

Zaporizhzhia Abrasive Plant PJSC produces more than 80,000
types of abrasive tools. These tools can be categorized into

two groups: fixed geometric form tools (such as wheels, rings,
segments and hones on the ceramic and bakelite bonds) and
flexible grinding tools (including coated abrasives, grinding belts,
flap wheels, and fiber wheels).

TO ENSURE EFFICIENT GRINDING AND THE DESIRED QUALITY
OF THE PROCESSED MATERIAL, SEVERAL PARAMETERS
NEED TO BE CONSIDERED WHEN CHOOSING AN ABRASIVE
TOOL.

These parameters include the characteristics of the processed
material (chemical composition, physical and mechanical
properties), geometric parameters and form of the grinding surface
(solid or dashed), machining allowance, initial state of the grinding
surface (including roughness), required processing quality, type
and parameters of the working machine, processing conditions
(speed, feed, cooling), and processing efficiency (productivity, tool
durability, adjustments, energy consumption).

The selection of the abrasive tool depends on various
characteristics, such as type, size, brand, and grit of the grinding
material, as well as the hardness and structure of the tool’s bonding
material and the operating speed. It is crucial to choose the
appropriate wheel hardness and structure based on the material
being processed and the type of grinding operation.

The choice of abrasive tool form and size is determined by factors
such as machine design and purpose, machine dimensions,
fixture design, and the shape and dimensions of the parts being
processed. The efficiency of the wheel’s operation relies on the
proper selection of characteristics, including its cutting ability,
resistance, and the quality of the grinding surface it produces.
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ABRASIVE MATERIAL
CHOOSING

CHARACTERISTIC OF THE PROCESSED MATERIAL AND
PERFORMING OPERATION

13A

T4A

25A

53C

54C

ABRASIVE MATERIAL MARK

63C

64C

Materials processing with high breaking strength: stripping
of steel castings, forgings, rolled products, steel-like high-
strength and chilled cast irons, malleable cast iron; semifinish
operation of various machine parts, made of carbon and

alloy steels in non-hardened and hardened form, manganese
bronze, nickel and aluminum alloys.

Parts of carbon steel, high speed steel and stainless steel,
chrome and nitrated surfaces hard-part machining.

Processing of thin parts and tools in non scar mode (stamps,
teeth, gearwheels, threading tool, thin knives, blades, steel
cutters, drills, knives, woodworking knives, etc.). in-process
part

Parts processing: surface inner and profile grinding with a
contact between the wheel and the in-process part large area,
accompanied by abundant heat generation; fine grinding
(honing operation and superfinishing, etc.).

Hard materials processing with low breaking strength: cast
iron, bronze and brass castings, hard alloys, precious stones,
glass, marble, granite, porcelain, hard rubber, etc.very viscous
materials: heat-resistant steel, copper and aluminum alloys,
rubber.

GRINDING MATERIALS GRIT OF ABRASIVE TOOL
CHOOSING DEPENDING ON THE PROCESSING TYPE

/APORIZHZHIA
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Hardness and structure of wheel is selected depending on the
material, the type and purpose of the grinding operation.

RECOMMENDATIONS
FOR HARDNESS OF WHEEL
CHOOSING

GRINDING OPERATION HARDNESS OF WHEEL

GRINDING MATERIALS GRIT OF TOOL TYPE OF PROCESSING

Stripping operations: deseaming, fettling, flogging, die fogging
F22-F10 S
stripping
F36-F22 Surface grinding by the wheel end, sharpening middle and large
cutters, adjustment of abrasive tool, cutting off
Preliminary and combined grinding (preliminary and final
F46-F36 grinding is performed without removing the product from the
machine), cutter sharpening
Clean grinding. Profile surface processing, small tool
F90-F46 . S . i
sharpening, grinding of brittle materials
Fine grinding, hard alloys lapping, cutting tool lapping, pre-
F180-F100 . . i
honing, thin blades sharpening
F220-F180 Fine griqdiqg of metals, glass, marble, etc., thread grinding,
clean grinding
F230 Superfinishing, final honing, lapping of thin blade and calibre
measuring surfaces, products with fine pitch thread grinding

- Round outer LN
by plunge cutting LK
with longitudinal motion

- Centreless N-0
by plunge cutting M-N
with longitudinal motion

Inner M-N
- Even JL
with wheel periphery 1K
by wheel end

- Gear grinding :
module <3 fk
module > 3

> Thread grinding, spacing, mm 0,5... 1

Ui 12 0-Q, N-O, M-N, L
1,5..2 KL
2.3

3

Spline grinding K-N
- Carbide material tool sharpening:

rough oK
finishing high-speed steel: 'jE lL(I\I\AA
rough ,
finishing

Striping grinding P-S

The selected abrasive tools form and size is determined
depending on the design and purpose of the machine, its
dimensions, the fixture design, in-process parts form and
dimensions, the tool contact area with the processed parts

surfaces.
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FIELD OF APPLICATION DIAMETER
OUTER DIAMETER MARK OF GRINDING
TYPE HEIGHT T, MM OF TOOL
OF ABRASIVE TOOLS ON DIFFERENT o MM BORE H,Mm  MATERIAL/GRIT, HARDNESS
BONDS I 63 8,10, 13,16, 20, 25, 32 20
| 80-100 8,10, 13,16, 20, 25, 32 20,32 14A, 257, 54&;340/ F46-F&0,
BOND TYPE DESIGNATION TYPE OF PROCESSING I 125 8,10,13,16, 20, 25 32,40 20 32 32 T14A, 54C, 64C/F100-F180, K-Q
All grinding operations of precision products, made of steel, alloys, based 16,20, 25, 32
Ceramic \Y on nickel, titanium; 14A, 25A, 54C, 64C/F46-F80,
Grinding of hardwearing coating coatings (plasma, detonation, etc.). 150 8,10, 13, 16, 20, 25, 32,40, 20. 32,51 32 K-Q
: - o ; : ; 50 16,20, 25, 32 P
Stock material striping grinding (mill products, casting, forging); 14A, 54C, 64C/F100-F180, K-Q
Sharpening of cutting tools; | 17 16.20. 25. 32 o 14A 54C. 64C/F100-E180. K-
Bakelite B Grinding of brittle materials; > 6.20,25.3 3 , 54C, 64C/F100-F180, KQ
Grinding by hand-held small machines; 8,10, 13, 16, 20,25, 32, 20, 87
. . . . 1 175
Cutting of metals and non-metallic materials, grooving. 25 20 14A, 25A, 54C, 64C/F46-F80,
8,10, 13,16, 20,25, 32,40 K-Q
| 200 10,13, 16, 20,25 20, 25,32, | 32 51726 32, | 14A, 54C, 64C/F100-F180, K-Q
ABRASIVE TOOLS 40,6316, 20, 25, 32
ON CERAM Ic BON D 6,8,10,13, 16, 20, 25, 32,40 32 T14A, 25A, 54C, 64C/F46-F80,
250 6, 8,10, 13, 16,20, 25, 32, 40, 76 32 76 K-Q
50, 63 16, 20, 25, 32 ! 14A, 54C, 64C/F100-FI80, K-Q
The ceramic bond provides high strength, heat resistance, and
| p g g 8,10,11,13,14,16,18, 20, 14A, 25A, 54C, 64C/FA6-F80,
wear resistance. | 300 22,25, 28, 32,40, 50, 63,80, | 3276,127 K.Q
100 10, 13, 16, 20, 25, 32, 76,127 ) :
40, 50, 100 T14A, 54C, 64C/F100-FI180, K-Q

This type of tool is used for sharpening, smoothing, grinding,

polishing various surfaces, providing high speed of material 8,10, 13, 16, 20,25, 32,40, 197
1 350 50, 63, 80, 100, 150

kn.ow.ledge, excellent surface finish, efficient and accurate 40,63, 80.100.150 203
grinding results.
10,13,16, 20,25,32, 40, 50,
. . . L 63,80, 100 8,10, 13, 16, 127
Abras!ve tools on ceramic bond is manufactu.red fr.om grinding I 400 20.25, 32,40, 50, 63, 80, 203
materials of marks 14A, 25A, 54C and 64C, with grit F46-F180, 100, 150 14A 25A 54C. 64C/F46-F80
hardness F-Z, of different types: 1, 3,4,5,6,7,11,12, 23, AS 25 3240. 50. 63. 80. 100 197 K-Q
(angle section), OP (profiled outline), with operating speed up 430 25, 32, 40, 50, 63, 80 203
to 63 m/s under the current regulatory documentation, acting at 13, 16,20.25,32, 40, 50, 63,
the plant, with outer diameter of 63-900 mm tool bore diameter 80, 100, 125, 150
; I 500 13,16,20,25,32, 40, 50 203
20, 32,51, 76,127,203, 305 and a standard range of heights 6, 63 75 80. 100 125. 150 305
8,10, 13, 16, 20, 25, 32, 40, 50, 63, 80, 100, 125, 150, 200, 250 " 200250
mm.
16,20,25,32, 40,50, 63, _ _
500 80,100, 125, 150 203, 305 14A, 54C, 64C/F100-F180, K-Q
Type 1 ‘
: 13, 16, 20,25, 28, 32, 34,
| 35, 40, 45, 50, 55, 63,75, 305 14A, 25A, 54C, 64C/F46-F80,
" 1 600 80, 100, 110, 125, 135, 140, 305 K-Q
! T 150, 160, 14A, 54C, 64C/F100-F 180, K-Q
} 200, 250 20, 25, 68, 86, 100
} 20, 25, 28, 32, 40, 45, 50, 63,
750 78, 80,100 305
H 2598 203132 33 35 39 14A, 54C, 64C/F100-F180, K-Q
ES; ’ 1 1 1] J 1] ES! 1
D ' 900 40, 43, 50, 52, 63, 80, 100 305
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Type 3

OUTER DIAMETER

DIAMETER OF TOOL

MARK OF GRINDING

TYPE HEIGHT T, MM MATERIAL/GRIT,
D, MM BORE H, MM LARDNESS
3 125,150,175 8,10,13,16, 20 32
200 10,13, 16, 20, 25 32,51
8,10, 13,20, 25 76 14A, 25A, 54C, 64C/F46-F80,
250
16 32,76 K-Q
8,10, 25, 32 76
300
8,10,13, 20 127
Type 4

OUTER DIAMETER D, DIAMETER OF MARK OF GRINDING
i MM HEIGHT T MM 155) BOREH, MM MATERIAL/GRIT, HARDNESS
3 250,300,350,400 | 10,13, 16,20, 25 76 14A, 25A, 54C, 64C/F46-F80,
20,25, 32 127 K-Q
Type 5

A\
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MARK OF GRINDING

OUTER HEIGHT T, DIAMETER OF
' MATERIAL/GRIT,
DIAMETER D, MM MM TOOL BORE H, MM HARDNESS
200 32,40 76
250 40 76
] 300 50, 63 127 14A, 25A, 54C, 64C/FA46-F80,
350 40, 50 127 K-Q
400 40, 50 203
600 50, 63, 80 305
Type 6
i
@
|
i
i
i
i
|
| T
AN % J/
|
|
|
|
!
!
H
D
MARK OF GRINDING
OUTER DIAMETERD,MM  HEIGHT T, MM TO%ﬁhélgFT{EF:ﬁohslM MATERIAL/GRIT,
' HARDNESS
100 50 20
125 03 32 14A, 25A, 54C, 64C/
6 150 80 32,51 F46-F80, K-Q
200 63 32,51
250 100 150

Type 7
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OUTER DIAMETER DIAMETER OF MARK OF GRINDING Type 23
TYPE b 'MMm RIEISA 5 Ll TOOL BORE H, MM MATERIAL/GRIT, HARDNESS ;
7 600 63, 80, 100 305 14A, 25A, 54C, 64C/F46-F80, K-Q |
i
[ T
Type 11 1
_ |
i ‘
i
| H
T D
TYPE OUTER HEIGHTT, o %AO'\C'ETOE& L MARK OF GRINDING MATERIAL/
DIAMETER D, MM MM MM ' GRIT, HARDNESS
H 23 600 80 305 14A, 25A, 54C, 64C/F46-F80, K-Q
D
Angle Section
Typg OUTERDIAMETER  HEIGHTT,  DIAMETER OF TOOL MARK OF GRINDING MATERIAL/
D, MM MM BORE H, MM GRIT, HARDNESS N //g I T
11 125.150 40. 50 32
175 63 25 14A, 25A, 54C, 64C/F46-F80, K-Q H
250 100 150
D

Type 12

MARK OF GRINDING

TOOL BOREH, MM  MATERIAL/GRIT, HARDNESS

TYPE OUTEFE'D|\|/|A|\2AETER HEIGHT T, MM DIAMETER OF
12 125 13 32
150 16 32
175 16,20 32
200 63 32
250 20. 25 32

T4A, 25A. 54C. 64C/F46-F80, K-Q

10

OUTER DIAMETER DIAMETER OF TOOL MARK OF GRINDING MATERIAL/

BORE H, MM GRIT, HARDNESS
AS 750 30,40 305 14A, 25A, 54C, 64C/F46-F80, K-Q

TYPE D, MM HEIGHT T, MM

Profiled Outline

OUTER DIAMETER DIAMETER OF

TOOL BORE H, MM
PO 600 20 305

MARK OF GRINDING MATERIAL/
GRIT, HARDNESS

T4A, 25A / F46-F80, K-Q

TYPE D, MM HEIGHT T, MM

11
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GRINDING WHEELS
FOR BEARING BALL GRINDING

OUTER DIAMETER D, HEIGHT T, DIAMETER OF TOOL MARK OF GRINDING MATERIAL/

TYPE MM MM BORE H, MM GRIT, HARDNESS

14A/54C fr. -160/F320
(2,7-2,96)-103 kg/m3

1 800 100 290

WHEEL FOR DECORTICATIONS,
DEFUZZING WHITE STRAW CROPS

OUTER DIAMETER DIAMETEROF  MARK OF GRINDING MATERIAL
TYPE D, MM HEIGHTT. MM 1001 BORE H, MM GRIT, HARDNESS /
250 40, 63 76,127
300 40, 80 76,127
1 350 63 127,203 54C / F16-F22, F46, P-T,U
400 40 127,203
450 50 203
2 250 125 35
54C / F16-F22, F46, P-T, U
7 250 63 127
7-C 450 50 203 54C / F16-F22, F46,Q-T, U

ABRASIVE PRODUCTS OF ECONOMIC PURPOSE
ON CERAMIC BOND

Grinding wheels for electric sharpenfng 150 x 20-40 x 32 14A J-Q 30 m/s

QX 2

Grinding wheels for saw filing 250 x 10 x 32 14A P46-P80 J-Q 30 m/s

/APORIZHZHIA
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Whetstone «Boat» for scythes sharpening 250 x 10 x 32 14A P46-P80 J-Q 30 m/s

Commercial bar 200x20x40 14A K-O

Carpenter’s 150x25x52 14A, K-O

SET OF HEAT-RESISTANT CARBORUNDUM PLATES
FOR LINING FIREPOTS OF HOUSEHOLD OVENS

LENGTH OF PLATEL, WIDTH OF PLATE  HEIGHT THE PLATE = NUMBER OF PLATES IN THE

12

MM B, MM H, MM SET, PC
280 1
180 25
330 2
B
- H
13
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ABRASIVE TOOLS GRINDING WHEELS
ON BAKELITE BOND

Type 1

to withstand high loads and temperatures during operation.
This type of tool is widely used for deburring, rough grinding,
grinding and processing various materials, ensuring efficiency
in machining. H

!
Bakelite bond is strong and heat-resistant, allowing the tool }
!
\
|

Abrasive tools on bakelite bond are manufactured from
materials of marks 14A, 25A, 54C and 64C, with grit F12-F150

and hardness H-U: OUTER DIAMETER DIAMETER OF
REIEA 1, bl TOOL BORE H, MM

MARK OF GRINDING
MATERIAL/ GRIT,
HARDNESS

D, MM

- different types of wheels (1, 2, 11, 36, 40) 125,150,175200 | 20.25,32 39
- different types of segments (5C, 6C, 9C) z20 202902008 E2%0
300 32,40 76,127
Tool working speed from 25 to 50 m/s according to the current 1 350 40,50,100 127,203 14A, 54C / F46-F80,
regulatory documentation at the plant. 400,450 32,40, 50,63, 80 127,203 H-Q
500 50,63,80,100,125, 150,200 | 203,305
600 50,63,75,80,100,125, 150,200 | 305
STRIPING WHEELS 750, 900 30,32,40, 50,63,80, 100 305
Type 1 Type 2 |
: i
i |
|
| | T
| T |
! |
! i
‘ H
H
D
D
OUTERDIAMETER | oo DIAMETER OF MARK OF GRINDING
OUTER DIAMETER  HEIGHTT, DIAMETER OF MARK OF GRINDING D, MM ' TOOL BORE H, MM MATERIAL/GRIT, HARDNESS
D, MM MM TOOL BORE H, MM MATERIAL/GRIT, HARDNESS 450 150 250
125,150,200 20,2532 32 2 500 150 380 14A, 54C / F46-F80, H-0
250 20,25,32,40 | 32,76 14A/F16-F22, 0-T, U 685 150 580
300 32, 40, 50 50, 76
1 400 32, 40, 50 127,203 14A, 54C / F16-F22, O-T, U
500 40,50, 63,80 | 203
600 63, 75, 80 305 14A, 54C / F16-F22, 0-T, U
750 63. 80 305

14 15
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Type 11 _ MARK OF GRINDING
; TYPE &WER DIAMETERD. 16T T MM ggAR'\éEJE,\';,\?F TOOL  \IATERIAL/GRIT
i ' HARDNESS
| 600 75 305
| T 36 750 70 25
{ 75 305 14A, 54C / F46-F150, J-Q
| 750 70 25
| 40
\ 45 350
i
H
D GRINDING SEGMENTS
MARK OF GRINDING Type 9C 85
TYPE OUTERDIAMETERD,MM HEIGHT T, MM ?:;AOTEBTSSEO: mm  MATERIAL/GRIT, ggg 20
' HARDNESS ; . o
11 125, 150 50 32 14A/F40-F80, K-Q I3O
150
8
GRINDING WHEELS
FOR FACE GRINDING 374 58
}
} - Type 5C
|
| L H
H T
D B B S S S S . i I .
40(PNR) with pressed on fasteners,
corrugated P

i
} T Type 6C
|

36(PN) with pressed on fasteners

16 17
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OUTER DIAMETER DIAMETER OF MARK OF GRINDING Type 41

TYPE D, MM HEIGHT T, MM TOOL BORE H, MM MATERIAL/GRIT, HARDNESS
5C 100 40 150
T4A / FA6-F80, K-Q
6C 85 78 50
9C 394 150 86 14A/F16-F22, 0-Q

CUTTING-OFF AND GRINDING WHEELS ON USED TYPE GRAIN MAXIMUM

H, MM ABRASIVE SIZE HARDNESS OPERATING

BAKELITE BOND WITH REINFORCED COMPONENTS =EEVER SPEED, M/S

Group of processed materials STEEL
1,0; 1,2; 1,6;
° 115 A o 122,23 80
Cutting-off wheels a%ieni)
125 2025 30 22,23 80
Cutting-off wheels made of straight section - type 41 and with the depressed center - type Portable electric or | 150 2,0:2,5:3,0 | 22,23:3 F24, F30 80
42. Wheels are designed to perform cutting and slotting operations of metal and non-metal pneumatic tool 180 1,6:2,0,2.5 | 55 5g F36. F46 80
materials with the hand tools and pneumatic tools, stationary and portable machines 3,0
using. 220 | 2025 19223 | 14m F60 S137..43 |80
300 30,3540 |32 80
2,5;2,8; 3,0;
THE CHOICE OF GRINDING MATERIAL, USED FOR . 0 |s23540 |2 %
S 350  [33540 |32
THE CUTTING-OFF WHEELS MANUFACTURING SIS 400  |30;3540 |32 80
machines
UNDER THE DIFFERENT OPERATIONS oL > i
350 4 25,4 F24, F30 100
115 ;'85 ;g ;'8; 22,23 80
MARK OF ABRASIVE GRIT OPERATION = 5955
MATERIAL 125 1,0; 1,2; 1,6; 2993 80
For multi-purpose cutting of steel workpieces, including casting and heavy : 2,0,2,5,3,0 '
F24 . i ti i Portable electric 150 2530 222339 80
in section, cast iron, etc. or pneumnatic tool 9, 3, 23,
For cutting of steel workpieces of high-tensile-strength, instrument, heat- 180 16:2.0,25 | 55 93 14A F24,F30, | S137 43 |80
F30 resistant steels, cast iron. As well as heavy in section non-ferrous metal 30
14A stock m.aterlals, etc. . . . ' 230 ;8 2,0;2,5; 22,23 F80, F60 80
For cutting of steel workpieces of high-tensile-strength, instrument, heat- J
F36 resistant steels (including pipes, steel plate), cast iron and non-ferrous Stati 300 3.0:3,5:1.0 | 32 80
metal workpieces of small cross section. atonary or 350 3,0;4,0 25,4 80
. : . . . portable machines
F46, | For cutting a thin metal sheet, thin-walled tubes and profiles, including 400 3,0;4,0;50 |32 80
F60 stainless steel, instrument steel and aluminum. T Grai Maximum
: e rain .
F24 For cutting workpieces from titanium and its alloys, asphalt, concrete, Used equipment D,mm | T, mm H, mm a)t;[r)asive size Hardness operating
granite, marble, basalt. speed, m/s
For cutting parts and fragments of concrete and pumice compression, Group of processed materials STONE
F30 granite, ceramics, porcelain, tile, slate, ceramic pipes, fireclay and building 115 2,5;3,0 22,23 80
540 bricks. ) 125 2,5; 3,0 22,23 80
For cutting operations of small cross section workpieces of granite, Portabletglictrllc REET 2,5;3,0 22,23;3 80
F36 | technical ceramics, electrotechnical porcelain, tile, slate, ceramic pipes, pneumatic too 180 2,5:3,0 22,23 F80, F30, 80
special glass, polymeric materials. 230 2530 2223 54C F36 SI37..43  Toq
F46 ::T:);tz:?acllsst;cuttmg of ceramic and the other tiles, glass products, plastic St 300 30 32 80
= or portable 400 3,0;4,0 32 80
machines 500 50 32 80

18 19
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Type 42 MAXIMUM
USED TYPE GRAIN

D HARDNESS OPERATING

EQUIPMENT ABRASIVE  SIZE SR

Group of processed materials - STEEL
115 6,0; 6,4 22,23 80
Portable 125 6,0; 8,0 22,23 80
H electric 40:60:
or pneumatic 180 b 80 0 2223 T14A F24,F30 | SI37...43 80
MAXIMUM tool
USED TYPE GRAIN 4,0;6,0:
EquipMent OMM O TMMH MM appasive size  MARDNESS gEEEéTwS 230 10,0 2223 80
Group of processed materials - STEEL Group of processed materials - STAINLESS STEEL
- 4,0;6,0;
Portable elgctrlc 115 2,530 | 22,23 80 115 80 22,23 80
or pneumatic tool Portab| )
125 | 2530 | 2223 14A F24, 1 g137.43 olectric 125 40,60, | 9993 80
F30 . 8,0 14A F24,F30 | SI37..43
180 3,0 22,23 80 or pneumatic 40 6.0
230 3,0 22,23 tool 180 80:10 22,23 80
Group of processed materials - STAINLESS STEEL 230 40-60:10 | 2223 80
0
F24, Type 27
125 | 2,530 | 2223 14A F30, | SI137..43 80 o H
180 3,0 22,23 F36 80
230 3,0 22,23 80 N\ ; / T
'\
\ | /
D
Grinding wheels are manufactured of straight profile - type 1 and with depressed center -
type 27. MAXIMUM
. . . ) ) EQULiISDE,,DENT ABTR\Q?;VE GSRI'QlEN HARDNESS  OPERATING
Wheels are used to perform the metallic materials stripping, using portable electric and SPEED, M/S
pneumatic tools, stationary and portable machines. Group of processed materials - STEEL
115 6,0; 6,4 22,23 80
Type 1 Portable 125 | 6,0,64;80 | 2223 80
‘ i 150 6,0 22,23 80
‘ SIS 14A | F24,F30| SI137..43
| or pneumatic 4,0; 6,0; 22,23
| 99 180 e 80 80
" T ) O,
|
|

230 6,0, 6,4 22,23
Group of processed materials - STAINLESS STEEL

H 115 4,0;6,0 22,23 80
Portable 125 | 4,0;6,0;80 22,23 50
electric 150 4,0;6,0; 8,0 22,23 F24, 30
or pneumnatic 40,60, | 2223 144 I rs0,F36 | 13743
tool 180 :
8,0; 10 20

230 4,0; 6,0; 8,0 22,23

20 21
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