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BASIC INFORMATION ON GRINDING WHEELS

PRODUCTION PROGRAMME REVIEW

Due to many years of experience and research in the field of quality and effective grinding we are able to offer our customers
high quality grinding tools for usage in all fields of industry which includes ironworks and foundries, machine building, tool
making, shipbuilding, car industry, metal construction industry, processing equipment, maintenance of railway tracks, glass
industry, building industry, stonecutting, agriculture, leather industry, food industry, craft shops, hobby usage, ané&many oth
applications.

Production programme includes:

Grinding wheels made of aluminas and silicon carbides

for standard and increased peripheral speeds in types and dimensions standardised per ISO and DIN Standards as well as

non-standard types and dimensions if so required;

- grinding wheels in diameters from 3 mm to 1250 mm, in thickness from 1,5 mm to 300* mm for vitrified bonded and from
0,8 mm to 300* mm for resinoid bonded wheels

- high speed resinoid bonded glass reinforced grinding and cut-off wheels 3 STARS FLEX in diameters up to 1000 mm

- Swaty Fibre, flexible high speed discs for grinding of rounded surfaces in diameters from 115 to 180 mm

- flap grinding discs for grinding of rounded surfaces in diameters from 115 to 180 mm

- shank mounted flap discs in diameters from 30 to 80 mm

- grinding segments of various shapes and dimensions

- hone stones

- grinding tools for hand grinding — sticks, bricks

- gpecial products

Grinding tools made of super hard abrasives -
diamond and cubic boron nitride:

- DIABON production programme of grinding tools made of diamond and cubic boron nitride in resinoid bond is designed
for precise grinding. Tools are produced in all types standardised per FEPA, up to the maximum diameter 600 mm

- core drills in diameters from 20 to 500 mm and diamond saws in diameters from 250 to 1600 mm in metal bond for appli-
cations in building and stone industries

- diamond grinding tools for glass industry in diameters from 4 to 600 mm

- grinding tools made of cubic boron nitride in vitrified bond in diameters from 4 to 100 mm, the application being mainly for
internal grinding of high-alloyed steels with high hardness and toughness and for grinding of super alloys on the basis of Ni
and Co.

* Grinding wheels in bigger thicknesses are offered combined or glued of two or more pieces.









Grinding cones with nuts

Grinding cones with inserted nuts are suitable for
shagging of castings and forgings and for rougher
cleaning operations.

Grinding cones are used for off-hand grinding. Maxi-
mum peripheral operating speed for resinoid bonded
grinding cones is 50 m/s, and 32 m/s for vitrified
bonded cones.

Table of types and sizes in mm:

Application Specification
Steel 3A24/3Q4B
Gray cast iron 52C24/3Q4B
Non-ferrous metals 9C16/6P2V

Marking of types and sizes:
D x T x thread

Ordering example:
16 — 32x50xM10

Upon special request the inserted nuts can be made
with Whithworth instead of metric threads:
¥,;-10, 5/8™-11, 11°-12, %" —16.

Type Sketch D T Thread L T1 J R R1
40 63 | M10,M12 20 40 32
15 40 80 | M12,M10 25 48 38
50 100 | M12,M16 25 65 51
32 50 M10 16 6 118
40 63 M12 20 10 190
16 50 80 M12 20 10 190
63 80 M16 25 10 165
80 100 M16 30 16 150
32 50 M10 16 10
63
17 40 63 M12 20 10
80
50 100 M12 20 13
S § 100
17R ‘ 63 125 M16 30 16
- 80 25 20
80 100 M16 30
40 16
32 50 M10
63 20
18 40 16
50
40 63 M12 20
80 25
50 20
50 80 M12 25
18R 100 30
63 80 M16 25
80 80 25
32 63 M10 16 10
19 40 63 M12 16 10
80
50 100 M12 25 13
80
19R 63 100 M16 25 16
80 25
80 100 30 20 23
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Grinding with mounted wheels

Mounted wheels are used in
toolroc_)ms for manufacturing Set 52 GAR
of various tools and for snag-
ging of castings and forgings
(dies).
The maximum permissible
peripheral speed for mounted
wheels is to be calculated in
relation to dimension and type
of mounted wheel and in rela-
tion to the shaft and the way o
mounting. :
The range of mounted wheels
we produce is rather wide. It
includes types A, B, and W |
according to I1SO standard,
Swaty basic programme types
and also nonstandard types.
Standard dimensions:
- Diameter D 2,5 to 80 mm
- Length T 2 to 70 mm
- Shank diameter S from 3 to
12 mm or diameter of a
shank with thread from
M 2,5to M 10

Set of mounted wheels
Set52 GAR 1

Set 52GAR includes 30 pieces
of mounted wheels

Set 52GAR 1 includes 10 pieces
of mounted wheels

Special selection guide:

Wheel diameter
Application
<8mm 8-20 mm >20 mm
L 4A46/4P5V
General application 4A100/409V 4A60/4P6V AA36/4P5V
Deburring 4A120/3T9V 4A80/3T7V 4A60/3S6V
Snagging wheels
* Forgings (dies) 52A60/306B 52A36/304B
52A46/305B
52A60/3R6V 52A36/3R5V
 Sand and casting C60/3R6V
C24/3R3V C46/3R4V
Special steels 2A60/3P6V 2A46/3P5V

Specifications listed in the table are for offhand grinding.




According to our internal standard made after recommendations of FEPA and I1SO standards all our mounted wheels are
marked with number 52 and an appropriate letter for type.

Type: 52
A Al B c D D1 E E1 E2 F F1
F2 G G1 G2 H | " J a K K1
L M N o P R s T ™
Designation: 52A-DxT-SxL + specification
| Free shank length
j———D— Shank diameter

L T

Wheel thickness

Wheel diameter

Type of wheel
Ordering example: 52A 30x30-6x40 4A36/405V40, 40 m/s
Shank types
A Al B C D E F G

It is not necessary to indicate the shank type in the order. Our technicians will make the correct choice.

25
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Range of mounted wheels

T

52A-6x6-3x30
52A-10x6-6x40
52A-10x10-3x30
52A-12x6-6x40/3
52A-12x6-3x30
52A-13x6-3x30
52A-13x6-6x40
52A-13x10-6x40
52A-13x10-M4x10
52A-13x10-3x30
52A-13x13-3x40
52A-13x13-3x30
52A-14x10-M4x12
52A-16x8-6x40
52A-16x13-6x40
52A-20x10-6x40
52A-20x12-3x30
52A-20x12-6x40
52A-20x13-6x40
52A-20x20-6x40
52A-25x10-6x40
52A-25x13-6x40
52A-25x25-6x40
52A-30x30-6x40
52A-32x10-6x40
52A-32x13-6x40
52A-32x16-6x40
52A-32x20-6x40
52A-32x25-6x40
52A-32x32-6x40
52A-40x10-6x40
52A-40x13-6x40
52A-40x20-6x40
52A-40x25-6x40
52A-40x40-6x40
52A-50x12-6x40
52A-50x25-6x40

<

52A1-6x3-3x30

52A1-10x2-3x30
52A1-10x2-6x40
52A1-12x3-3x30
52A1-12x3-6x40
52A1-13x3-3x30
52A1-13x3-6x40
52A1-15x3-3x30
52A1-15x3-6x40
52A1-16x4-3x30
52A1-16x4-6x40
52A1-20x3-6x40
52A1-20x4-3x30
52A1-20x4-6x40
52A1-20x5-3x30
52A1-20x5-6x40
52A1-20x6-6x40
52A1-25x6-6x40
52A1-32x6-6x40
52A1-32x8-6x40
52A1-40x6-6x40

52B-3x5-3x30
52B-3x5-6x40
52B-3x6-6x40
52B-3x6-3x30

52A

52A1

52B

52B-3x9-3x30
52B-3x13-3x30
52B-4x6-3x30
52B-4x8-6x40
52B-4x8-3x30
52B-5x6-3x30
52B-5x10-3x30
52B-5x10-6x40
52B-5x10-3x30
52B-5x13-3x30
52B-6x10-3x30
52B-6x12-6x40
52B-6x12-3x30
52B-6x20-6x40
52B-6x20-3x30
52B-8x95-M3x9
52B-8x10-6x40
52B-8x10-3x30
52B-8x13-M3x95
52B-8x13-6x40
52B-8x13-3x30
52B-8x15-6x40
52B-8x15-3x30
52B-8x16-6x40
52B-8x16-3x30
52B-8x20-6x40
52B-8x20-3x30
52B-10x12-6x40
52B-10x12-3x30
52B-10x13-3x30
52B-10x13-6x40
52B-10x20-6x40
52B-10x25-6x40
52B-10x30-6x40
52B-10x32-6x30
52B-12x16-6x40
52B-12x16-3x30
52B-12x20-6x40
52B-12x20-3x30
52B-12x25-6x40
52B-13x20-6x40
52B-13x25-6x40
52B-13x40-6x40
52B-13x50-6x40
52B-16x20-6x40
52B-16x25-6x40
52B-16x32-6x40
52B-16x40-6x40
52B-16x50-6x40
52B-20x25-6x40
52B-20x40-6x40
52B-20x50-6x40
52B-25x32-6x40
52B-25x40-6x40
52B-25x50-6x40
52B-32x40-6x40
52B-32x50-6x40

52C-3x6-6x40
52C-3x6-3x30
52C-5x10-6x40
52C-6x10-3x30
52C-6x20-3x30
52C-6x20-6x40
52C-8x16-6x40
52C-8x16-3x30
52C-12x20-6x40
52C-12x20-3x30
52C-13x13-3x30
52C-13x13-6x40
52C-20x16-6x40

52C

52C-20x25x6-40
52C-25x25-6x40
52C-32x51-6x40
52C-38x38-6x40

52D-10x10-6x40
52D-10x10-3x30
52D-12x12-6x40
52D-12x12-3x30
52D-16x16-3x30
52D-16x16-6x40
52D-20x20-6x40
52D-25x25-6x40
52D-25x70-6x40
52D-30x40-6x40
52D-32x32-6x40
52D-32x51-6x40

52 D1

52D1-6x10-3x30

52D1-20x29-6x40
52D1-30x30-6x40
52D1-32x32-6x40

4

52E-3x5-3x30
52E-3x5-6x40
52E-3x6-3x3
52E-5x10-6x40
52E-5x10-3x30
52E-8x15-6x40
52E-8x15-3x30
52E-8x16-6x40
52E-8x16-3x30
52E-10x20-6x40
52E-10x20-3x30
52E-12x20-6x40
52E-12x20-3x30
52E-20x32-6x40

52 E1l

52E1-5x8-3x30

52E1-13x20-6x40
53E1-13x20-3x30
52E1-18x32-6x40
52E1-22x50-6x40
52E1-22x70-6x40

52E2

52E3-6x8-3x30
52E2-20x25-6x40

w

52F-20x17-6x40
52F-25x16-6x40
52F-25x21-6x40
52F-32x26-6x40

52D

52 E

52F

52F-32x25-6x40
52F-40x33-6x40

52F2

52F2-20x5-3x30

52G

52G-20x25-6x40
52G-20x63-6x40
52G-25x32-6x40
52G-32x40-6x40

52G1

52G1-3x6-3x30
52G1-3x9-3x30
52G1-6x6-3x30
52G1-13x16-6x40
52G1-13x16-3x30
52G1-25x32-6x40

52G2

52G2-25x10-6x40
52G2-38x10-6x40

52H

52H-3x30
52H-3-6x40
52H-5-3x30
52H-5-6x40
52H-8-3x30
52H-8-6x40
52H-10-3x30
52H-12-3x30
52H-12-6x40
52H-13-3x30
52H-13-6x40
52H-15-6x40
52H-16-6x40
52H-20-6x40
52H-25-6x40
52H-30-6x40
52H-32-6x40

52|

521-6x13-6x40

521-6x13-3x30

521-12x20-6x40
52I1-12x25-6x40
521-18x22-6x40
521-20x20-6x40
521-32x32-6x40

5211

5211-8x16-3x30

52J1
52J1-3x3-3x30
52J1-6x6-3x30
52J1-8x10-3x30
52J1-25x13-6x40
9 52K
52K-20x29-6x40

52K1

=

52K1-11x20-6x40
52K1-11x20-3x30

—

52L-13x3-3x30
521.-32x6-6x40
521-40x10-6x40

=4

52M-6x5-3x30
52M-13x10-6x40
52M-13x10-3x30
52M-20x8-3x30

=

52N-20x25-6x40

520-6x6-3x30
520-6x10-3x30
530-10x13-3x30
520-11x18-6x40
520-17x18-3x30
520-20x25-6x40

52P-20x3-3x30

52R-6x8-6x40
52R-6x8-3x30
52R-6x13-6x40
52R-6x13-3x30
52R-8x10-6x40
52R-8x10-3x30
52R-10x10-3x30
52R-10x10-6x40
52R-10x13-3x30
52R-10x13-6x40
52R-13x13-3x30
52R-13x13-6x40
52R-20x20-6x40
52R-25x25-6x40

52L

52M

52N

520

52P

52R




Grinding on Portable Angle Grinders

Straight cut-off wheels

Type: 41B

Standard

dimensions:

D: 76 - 230 mm
T:2-3 mm

H: 10, 16

Designati

and 22,2 mm

on:

41BDXTxH

Side reinforced straight cut-off wheels for offhand cutting on angle
grinders for operating speed 80 m/s, furnished with one metal hole
insert. Cut-off wheels meet the requirements of European Standard
EN 12413 and their production is approved by Safety Certificate
SUVA 381. Side grinding is not allowed.

Application: Universal steel Stone Stainless steel Aluminium Cast iron
Com.meﬂ?'a'_ A30S1BF C30P3BF 4A30NGBF A30R5BF A30P5BF
specification:

Standard

dimensions mm Product code
76x3x10 41B 1669
100x2,5x16 41B 147 41B 149 41B 999
100x3x16 41B 812 41B 1663

115x2,5x22.2 41B 122 41B 531 41B 612 41B 763 41B 799

115x3x22,2 41B 513 41B 529 41B 94 41B 933 41B 823
125x2,5x22,2 41B 100 41B 547 41B 1625 41B 1812 41B 800
125x3x22,2 41B 537 41B 538 41B 259 41B 1854 41B 824
150x2,5x22,2 41B 769 41B 1701

150x3x22,2 41B 528 41B 562 41B 260 41B 262
180x2,5x22,2 41B 32 41B 1626 41B 867

180x3x22,2 41B 507 41B 509 41B 112 41B 936 41B 97
230x2x22,2 41B 1091
230x2,5x22,2 41B 25 41B 1560 41B 1806 41B 1610
230x3x22,2 41B 508 41B 510 41B 207 41B 1851 41B 113

Cut-off wheels are also available with T =2 mm in Specification A36T2BF for steel.

Packing: 25 pcs. in a carton (by request also 50 pcs.).

27
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Depressed centre cut-off wheels

Type: 42

Standard dimensions:
D: 100 - 230 mm
U:25- 3,2mm

H: 16 and 22,2 mm

Designation:
42 DxUxH

Side reinforced depressed centre cut-off wheels for offhand cutting
on angle grinders for operating speed 80 m/s, furnished with one
metal hole insert. Cut-off wheels meet the requirements of European
Standard EN 12413 and their production is approved by Safety Cer-
tificate SUVA 381. Side grinding is not allowed.

Application: Universal steel Stone Stainless steel Aluminium Cast iron
S%%rgmgtfgﬂ A30S1BF C30P3BF 4A30NGBF A30R5BF |  A30PSBF
dimsetr?sl?igﬂrsdmm Product code

100x2,5x16 4220 42276 42328 42241

115x2,5x22,2 42128 42 149 4250 4203

115x3x22,2 42123 42125 42 64 42271 4258
125x2,5x22,2 4213 42 150 42201 42197

125x3x22,2 42 124 42 126 42 68 42 388 42119
150x2,5x22,2 42296

150x3x22,2 42 148 4249 42230 42 165
180x2,5x22,2 42246 42306 42365

180x3x22,2 42130 42 134 42 185 42 245 42 127
230x2,5x22,2 42247 42248 42198

230x3x22,2 42133 42135 42 186 42391 42208

Cut-off wheels are produced also with U = 3,2 mm.

Packing: 25 pcs. in a carton (by request also 50 pcs.).
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Depressed centre grinding wheels

Type: 27

Standard dimensions:

D: 100 - 230 mm
U:4-10mm
H: 16 and 22,2 mm

Designation:
27DxUxH

Reinforced depressed centre grinding wheels for offhand grinding on

angle grinders for operating speed 80 m/s, furnished with two metal

hole inserts. The optimum operating angle between the material and
the depressed centre grinding wheel is 20° to 35°. Grinding wheels

meet the requirements of European Standard EN 12413 and their pro-
duction is approved by Safety Certificate SUVA 380.

Application: Universal steel Stone Stainless steel Aluminium Cast iron
;‘;2;2;?(‘;’ A30S1BF C30P3BF 4A30N6BF A30R5BF A30P5BF
dimSetr?gigi;dmm Product code
100x4x16 27274 27 584 27296
100x6x16 27252 2752 27535 27 632 27 659

115x4x22,2 27273 27 116 27 64 27347

115x6x22,2 27246 27294 27324 2771 27 660
115x8x22,2 27328 27396 27380

125x4x22,2 27 16 27336 27 66 27348

125x6x22,2 27277 27 82 2767 27 149 27 661
125x8x22,2 27303 27255

150x4x22,2 27 119 27322 27345 27 349 27 506
150x6x22,2 27 266 27 241 27208 27350 27 662
150x8x22,2 27117 27397 27537

180x4x22,2 27295 2721 27 62 27351 27 663
180x6x22,2 27253 27123 27325 2759 27383
180x7x22,2 27268 27 191 27423 27 409 27 698
180x8x22,2 27248 2791 2763 2717 27453
180x10x22,2 27272 27398 27676
230x4x22,2 27177 27399 27346 27352 27 664
230x6x22,2 27254 2725 27332 27256 27 665
230x7x22,2 27 408 27 190 27 424 27 638 27588
230x8x22,2 27249 27 108 2770 2772 27304
230x10x22,2 2783 27 400 27 446

Grinding wheels are produced also with U = 6,4 mm (1/4”). For very hard working conditions we offer special specification
with zirconia alumina (ZA). For an easy work on steel we offer Specification A24P1BF SOFT.
Packing: 25 pcs. in a carton.

29
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Table of dimensions:

D T H
(mm) | (mm) | (mm)
1 1 1 1 110 55 22
Grinding with flaring cup wheels T
with metal flange, resinoid bonded 100 | 50 | Thread
125 50 Thread
150 50 Thread
| D
| LRI ¥ Flaring cup wheel Type:11P
] with flange
N s 5 Designation:
E ! 11P DxTxH
- H ) Designation of a non-standard type:
. | 11P D/IXTxH-W../E../K..
I D
L (P) P )
. , Flaring cup wheel Type:11MP
with flange and nut
,. I
5 K 5 Designation:
1IMP DxT-nut
E ' L Designation of a non-standard type:
: - 1IMP D/JxT-thread-W../E../K..
Flaring cup wheel Type:11M
with nut
Designation:
11IM DxT-nut
Designation of a non-standard type:
11M D/IxT-thread-W../E../K..
Application Type of grinding Recommendation
Rough A16PB
Medium A36PB
Steel - A600B
ne AB0OB
Very fine A120LB
Rough Cl6PB
Medium C36PB
Stone Ei C600B
ne C8ONB
Very fine C120LB
Ordering example: 11P 110x55x22,2 A36PB, 50 m/s
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Fibre discs

ﬂa
Type:
30A
Designation: 30A DxH
—HL]‘— with round
I D hole
Type:
30B
Designation: 30B DxH
with
cross-slot

Fibre discs are special products for processing rounded surfaces. They are used on angle grinders at an operating peripher:
speed of 80 m/s.

Fibre discs for snagging steel and hard bronze are made of regular alumina (A) (rust and lacquer removing). If they are to be
applied for processing of non-ferrous metals and non-metals, they are made of silicon carbide (C).

Table of They are available in
dimensions: different grain sizes:
(mm) | (mm) for rough grinding, snagging 16, 24
115 22,2
125 22,2 for general application 24, 36, 60
150 22,2
180 22,2 for finishing 80, 100, 120, (150)

Ordering example: 30B 180x22,2 A36, 80 m/s
31
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Semi-flexible grinding wheel — Swaty-Rondex

H

Type:29

Designation:

29 DxUxH
Dimensions Types of grinding For steel For stone

(mm)
115x3x22,2 Rough A 24 RBF C 24 RBF
. A 36 RBF C 36 RBF

125x3x22,2 Medium A 60 RBE C 60 RBE
180x3,5x22,2 Fine A 100 RBF C 100 RB

SWATY-RONDEX wheels are used on angle grinders with
maximum operating speed up to 80 m/s.

Application:

- For grinding of straight and rounded metal surfaces as for
instance: thanks, steel constructions, turbines, cisterns,
carriage bodies;

- For processing stone and artificial stone;

- In civil engineering;

The grinding is cold with a reduced (limited) noise.

Swaty-Rondex grinding wheels should only be used with
supporting pad.
Packing: 25 pcs. in a carton (by request also 50 pcs.)

Ordering example:
29 180x3,5x22,2 A24,80 m/s




Shank mounted flap wheels

Type:52LA, to be used for 30 m/s.

Flap wheels are used for quick and easy grinding of a wide range of materials.
Flap wheel sheets, made of high quality grinding paper, can easily adjust to any,
even very uneven surface.

Flap wheels made of aluminium oxide in grits A40 to A120 have the following
application:

- Grinding of low-alloy steels

- Grinding of ductile and non-ferrous metals

- Grinding of wood

- Grinding of plastic

Flap wheels with zirconia in grits ZA 40 to ZA 120 are adequate for grinding and polishing
more requiring materials:
- Grinding of high-alloy steels
- Grinding of tough ductile and alloy metals
- Grinding of non-ferrous, heat treated and heat resistant steels
Table of dimesions

Flap wheels are produced in the following diameters and heights:

Wheel Wheel
All flap wheels are mounted on 6mm thick and 40 mm long shanks. diameter height
(mm) (mm)
How to order: 30 15, 20, 25
Wheel type — diameter x height — type of abrasive and grit size 40 15, 20, 25, 30
50 15, 20, 25, 30, 40
Ordering example: 52 LA— 60 x 40 — ZA 80, 30 m/s. 60 20, 25, 30, 40
80 20, 25, 30, 40

Flap discs

Type:29LA, 27LA
Flap discs are to be used at the operating peripheral speed 80 m/s. They meet the requirements of European Standard
EN 13743.

Application:

- Coarse and fine grinding of brakes

- Edge grinding and removal of jagged edges
- Removal of dyes

- Cleaning of cast iron products

- Surface grinding

- Polishing

Fields of use:

- Aluminium, soft metals Dimensions (mm):
- Steell 115x22,2

- Plastic, wood 125x22,2

- Alloyed steels 180x22,2

- Non-iron alloys

- Inox

Flap discs 3 STARS are manufactured from regular alumina and zirconia alumina in grits 40, 60, 80, 100 and 120.

Ordering example: 29LA 115x22 ZA40, 80 m/s
Packing: 20 pcs. in a carton. 33
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Cutt'ing on Swing Frames and Stationary Grinding Machines
Cut-off wheels

Table of dimensions:

Type:41B, 41CD, 41C2, 41CD2, 41C2D2
(mm) (mm) (mm)
| ? Ty 300 28 3 35 4 222 254 32
v ] i 350 3 35 4 25,4 32 40
400 4 45 32 40
Designation: 450 4 45 32 40
4leDxT.xH >00 > 6 40
. ) 600 6 7 (8) 40 60 80
Ordering example: 800 8 80 100
41B 300x3,5x25,4 A30 S 1BF for steel 1000 10 12 100 1524
41B 300x3,5x32  C30 P 3BF for stone .
41C 350x3x25,4 7A36/1 L10BF83 for Chop Saw
41C2 500x6x40 7A 24/2J10BF83 for high alloyed steel
41C2 D2K 813x9,5x100 S2WA20/9R9BF for big steel workpeces
Programme of production according to the way of application:
Machines and types Maximum operating Diameter
of grinding speed (m/s) D (mm)
Swmg frames and other_gn_ndlng 80 300-500
machines for offhand grinding
Stationary and mobile grinding
machines for forced and hand guidance 100 300-800

They are produced in accordance with European safety standards pr EN 12413.

Specification selection guide (recommendation):

Application Specification Dimension Type
D (mm)

Construction steel A30S1BF 300-350 41B

A24S1BF 400-500 41CD, 41B
Rails S3WA 24 BF 300-350 41PRB
Stone, brick stone, asbestos cement C30P3BF 300-500 41B
Concrete, granite, asphalt, C30S4BF 300-350 41B
soft fire clay (soft refractories)
Aluminium and A24P5BF 400-600 41B
non-ferrous metals
Stainless steel 4A30N6BF 300-350 41B

For very hard working conditions special specifications with Zirconia alumina (ZA) are available.

Cut-off wheels with side-reinforcements (shape 41B) for higher side load and for cutting stone are also available as well as
wheels with centrally inserted (one or more) reinforcement pieces (shapes 41CD, 41 C2, 41CD2, 41C2D2). Wheels thus
designed are used when side-burning of the material at cutting-off smaller diameters and at offhand cutting is to be avoided.



Thin reinforced cut-off wheels

Type:41B

Standard dimensions:
D: 65 - 230 mm
T:1-1,9mm

H: 10, 16 and 22,2 mm

Designation:
41BD xTxH

Side reinforced straigth cut-off wheels in resin bond for manual cut-
ting on stationary machines and on angle grinders with operating
speed 80 m/s, furnished with one metal hole insert. Thin cut-off
wheels meet the requirements of European Safety Standard EN 12413
and their production is approved by Safety Certificate SUVA 381.
Side grinding is not allowed. Thin cut-off wheels are manufactured
in two specifications:

- for steel/inox

- for stainless steel Fe free, cast iron and Aluminium

1 for 2 1 for 3

Application Steel / Inox Code Inox/Aluminium/Cast Code
Dimension Specification Specification

65x1x10 A60SBF 41 B 1376

65x1,5x10 A60SBF 41 B 878

76x1x10 A60SBF 41B 151

76x1,6x10 A46SBF 41 B 1169

100x1x16 A60SBF 41 B 1502 A60QBF 41 B 850
100x1,6x16 A46SBF 41 B 1180 A46QBF 41 B 1246
115x1x22,2 A60SBF 41 B 757 A60QBF 41 B 1238
115x1,6x22,2 A46SBF 41 B 334 A46QBF 41 B 1497
115x1,9x22,2 A36TBF 41 B 1571 A36QBF 41 B 759
125x1x22,2 A60SBF 41 B 1288 A60QBF 41 B 1513
125x1,6x22,2 A46SBF 41 B 882 A46QBF 41 B 1498
125x1,9x22,2 A36TBF 41 B 1572 A36QBF 41 B 761
150x1,6x22,2 A46SBF 41 B 1258 A46QBF 41 B 1316
150x1,9x22,2 A36TBF 41 B 1573 A36QBF 41 B 1574
180x1,6x22,2 A46SBF 41 B 1549 A46QBF 41 B 696
180x1,9x22,2 A36TBF 41 B 1484 A60QBF 41 B 901
230x1,9x22,2 A36TBF 41 B 1599 A36QBF 41 B 963

For ceramic tiles and stone:
115x1,6x22,2  Specification ~ C 46 TBF, Code 41B-1906

Packing: 50 pcs. in a carton.
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Thin non-reinforced resinoid cut-off wheels

Type:41

1 2] I
. - Designation:
41 DxTxH

Non-reinforced straigth cut-off wheels for manual cutting on stationary cutting machines with operating peripheral speeds 50
m/s, 60 m/s, and 80 m/s. They are manufactured in specifications for metallographic tests, for non metal work pieces, and for

special cutting.

Table of dimensions (mm):

D T H
(mm) (mm) (mm)

50 0

65 0

e 0,8-2,0 0

80 0

100 0

e 10-3.0 20 (16)

200 13 16 20 22,2 25 30 3

Commercial specification for universal steel and cast iron: AGOPB

Ordering example:

41 150 x1,5x20 A60PB, 50 m/s for castiron

41 175x1,5x16 72 A60/1 08 B83 for bowden cables (covered by PVC)
41 200x1,5x20 72 A60/1 08 B83 for bowden cables (covered by PVC)

Packing: 25 pcs. in a carton

397131
2A54/72K0020

36
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PRECISE GRINDING

Cylindrical Grinding

D
P
H
Type:
1 5 7
Recomendations
Application Abrasive Grain size Grade Structure Bond
Unhardened steels 52AA 54-60 K-L 8 Y
<55 HRc 2A, 4A
Hardened steels  55-62 HRc 4A, 6A 60-80 J-L 8 \Y
62-64 HRc 6A, 8A
Tool steel, high-alloyed 8A 60-80 J-K 8 Vv
. J-L 7
Stainless steels 9C, C 54-60 J-K 8 \%
High-speed steels 58A, 4A 60-80 K-L 8 V
Chromium-plated material 4A 60-80 J-K 7-8 Y
finishing 2A 100-120 K 9 B
polishing 9C 500 1-J 12-16 B
Non-ferrous metal§ ' 9C. C 36-60 J-K 5.7 Vv
(soft bronze, aluminium, brass
Hard bronze 52A, 4A 46-60 K-L 7 Y,
Gray cast iron 9C, 52A 46-60 J-K 6-7 \%
Plastics 9C, C 36-60 H-J 9-11 Y
C
Carbide metals 8A 60-100 H-K 7-8 V
Diamond
Porcelain 9C 60-80 J 7 \%
Stainless steel 2A, 52A 46-60 K-L 6-8 \%




Table of dimensions of grinding wheels for cylindrical grinding

(mm) (mm) (mm)

75 6-100 10 20 32

80 6-100 13 16 20 32

100 6-100 10 13 16 20 32

115 6-100 25,4 32

125 6-100 13 16 20 25 30 32 40 50,8 76,2

150 6-100 13 16 20 25 30 32 40 50,8 76,2

175 6-100 13 16 20 25 32 40 50,8

180 6-125 13 16 20 25 32 40 50,8

200 6-125 16 20 25 32 40 50,8 76,2

225 6-125 16 20 25 32 40 50,8 60

250 6-125 16 20 25 32 40 50,8 76,2 127

300 6-125 16 20 25 32 40 50,8 76,2 127 152,4 160
350 6-125 20 25 32 40 50,8 76,2 127 160 203,2
400 8-150 25 32 40 50,8 127 160 203,2

450 8-150 25 32 40 50,8 127 160 203,2 254 304,8
500 10-250 25 32 40 50,8 127 160 203,2 254 304,8
508 10-250 76

600 12-250 25 32 40 50,8 76,2 203,2 254 304,8
650 12-250 203,2 304,8

700 20-150 32 40 50,8 76,2 127 203,2 304,8

750 20-150 76,2 203,2 304,8

800 20-150 32 76,2 203,2 304,8

900 20-150 32 304,8

1000 25-100 76,2 304,8

1060 25-100 304,8

1250 25-100 304,8

39



Crankshaft grinding

L ! P
Designation:
= IMGDxTxH
Type:1MG
Application Abrasive Grain size Grade Structure Bond
Crankpin and main
bearings grinding
* Carburized and
tempered steels
- automobiles 52A, 2A 46-60 L-N 5-7 V
- trucks and 52A K-N
tractors 2A 46-60 J-K 6-7 v
« Steel casting
- pregrinding A 36-46 M-N 6-8 Vv
- final grinding 52A, 42A, 7TA 54-60 K-M 6-8 \Y
Grinding of
crankshaft journal 4A, 52A 54-60 L-M 6-7 \%
Camshalft grinding rype:1mc
Application Abrasive Grain size Grade Structure Bond
Carburized steels 524, 42A 54-60 M 6-8 v
2A, 4A 70-80 L-M 6-9 \%
Steel casting
- Rough grinding A 36-46 L-M 6-8 \%
- Pregrinding 52A 54-60 K-M 6-7 \%
- Final grinding 42A, 2A, TA 54-60 J-L 6-7 \%
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Range of dimensions of grinding wheels Type 1MG

(mDm) (mm) (mm)

500 16 20 32 127 2083,2
660 192025 32 127 203,2 304,8
750 20253240 203,2 304,8
800 16 20 40 63 203,2 304,8
813 20 25 32 203,2
900 20253240 304,8
914 202532 38 304,8
1000 324050 304,8
1016 32 304.,8
1060 32 304.,8
1140 3240505170 304.,8

Ordering example: 1MG 660x19x203,2 52A60/3M7V35, 40m/s.

Crankshaft grinding

Camshatft grinding

41




Type:
1 5
Application Abrasive Grain size Grade Structure Bond
Cast iron rolls 9C, 2A 46-60 K-L 6-7 B
Chromium-casted rolls
- roughing 8A 60-80 J 7-8 \Y;
- finishing 8A 120-220 G-l 9 B
Rolls made of Cr-Ni steels
- rough grinding 8A, C 80 J 8 \%
- pregrinding 9C, C 120-280 H 10
- polishing 9C 400 H 11
Crushig rolls made Vv
of austenitic 2A 24-60 K-N 5-7 B
manganese steels
Copper - rough 9C, C 24-36 K 5-6 B
- finishin 9C,C 60-80 J 7-8 B
9 C 46-60 H 7-10 Vv
Rubber - rough 2A 24 J-K 4
soft L 9C J-L 5
- finishing C 46}_-|60 7-10 Vv
2A 46-54 J-K 13 Y
Rubber, hard C 46-54 Hi 6-10 v
High-alloyed 2A 54-80 JK 7-8 Vv
steels
Hot mill rolls
chilled cast iron 9C, 52A 24-36 J-K 4-5 B
steels 2A 24-36 J-L 4-5 B
Cold mill rolls
forged steel 2A 36-46 L > B
live
and 2A, 52A 54-80 K-L 7-8 B
cog rollers

Ordering example:

5 750x100x305-420x20 8A 54/3i36V35, 40 m/s for steel until 62 HRc for cold and hot mill rolls.
1 900x100x304,8 29 GC 36/2 J7 BX03, 50 m/s for live rolls for hot mill rolls on Hercules and Waldrich machine.
42 1 350x38x127 9C 220/1 F11 B50, 40 m/s for rolls renewal on Landis machine.




Cylindrical Grinding — Centreless

D
w P
w » i —
O H
Type:
1 5 7

Grinding wheels for centreless grinding thicker than 154 mm are assembled from two or more straight (type 1 RS) or oblique
(type 1 PS) pieces. At request they can be glued (types 1 RLS and 1 PLS). Each piece of the so assembled grinding wheel ¢
be manufactured in another specification or bond.
Peripheral speeds are:

35 — 45 m/s by vitrified bonded wheels and

35— 50 m/s by resinoid bonded weels,

Ordering example:

1RSL 600 x 400 x 304,8 4A60/2 J 6V35, 40 m/s Cylindrical grinding - centreless
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By this type of grinding the workpiece is not fixed in the machine but it lies between the grinding wheel, the regulating wheel
and the rigid workpiece rest blade. Depending on the type of loading of the workpiece into the machine we differ among the
following types of grinding:

1. Through-feed grinding
2. Plunge cut grinding
3. Grinding with a stop

By through-feed grinding the workpiece, which has to be of cylindrical shape without shoulders or heads, traverses through
the machine between the grinding and the regulating wheel.

By plunge cut grinding the workpiece, which can be profiled (more diameters with shoulders) is infed between the two wheels,
whereby the regulating wheel is less skewed than the grinding wheel.

Grinding with a stop is used for grinding of tapered workpieces, as are for example tapered heads on spiral drills. The work-
piece is infed into the machine and is ground into the desired shape by the moment it reaches the stop.

Specification of grinding wheels for grinding of different materials by through-feed grinding:

Application Recommendations

Material Abrasive Grain size Grade Structure Bond
Unhardened steels 52A 60-80 L-M 7-8 \%
Hardened steels 2A, 52A 60-80 K-M 7-8 \%
Stainless steels 9C, 4A 54-60 J-M 7-8 \Y;
High-speed steels 52A, 6A 60-80 K-M 8 V
Non-ferrous metals (soft bronze, 9C, C 36-46 L 5.6 Vv
aluminium, brass)

52A, L
Hard bronze 2A, 8A 46-60 M 7 v
. 52A 54-60 K 8 V
Gray cast iron 9C 46-60 L 7
Plastics 9C, C 46-60 K 6 V
Porcelain 9C 36-60 J-K 6-7 V
Drill grinding 2A, 42A 54-60 L-M 6-8
Valve-stem grinding 52A, 2A 54-60 L-M 6-8 V
Grinding of bearings
. . 6A, 8A 100-120 M-N 7

(external grinding of rings)
Grinding of bars at passing 52A, 2A 46-80 K-N 5-7
Chromium plated material 2A 60-80 J-K 8 V

By the same roughness of the material surface grinding wheels for infeed grinding have to be for 2 to 3 grades finer than grind

ing wheels for through-feed grin

* For grinding of bars @ 9-18 mm at passing of high grade steel or low alloyed steel we recommend:

ding.

1 600x250x355 S5 7C 60/9 08 B0O, 50 m/s, for Lindkdping machines.
* For grinding rotors of electrical motors at passing:
1RS 610x508x304,8 7A 36/1 L6V35.

Regulating wheels are produced in vitrified in resinoid and rubbed bond in the following specifications:

A80-120T-8V
3A80-120T7-8 B
A80-100 TR 11




Surface Grinding with Straight
Grinding Wheels

w } i ol
O H
Type:
1 5 7
Application Abrasive Grain size Grade Structure Bond
Steel - unhardened 52A 36 - 46 K-M 6 \%
- hardened <55HRc 2A, 4A
55-62 HRc 4A, 6A 46 - 60 H-J 6-7 vV
62-64 HRc 6A, 8A
Tool steel, high-alloyed 8A 46 - 60 H-J 6-7 V
Chromium plated 8A 46 - 80 I-J 8 \%
Stainless and chemically resistant 8? 46 - 60 I I J ! 6 8 v
. C 46 - 60 H 6-7 Vv
Carbide metal 6A, 8A 46 - 60 H-I 6-7 v
Castings - gray iron 52A 36 - 60 6
C 36 - 60 6
- spheroidal graphite iron 8A 36 - 60 J 5 Vv
C 36 - 60 6
- chilled iron C 36 - 46 6
Aluminium, brass, soft bronze 9C, C 36 - 46 J 6 \Y,
Hard bronze 52A 36 - 46 J-K 6-7 \%
Copper and alloys C 36 - 46 J 6-8 \%
Plastics 9C, C 46 - 54 J 6-7 \%
Stainless steel, soft 2A, 52A 46 - 60 K-L 6-8 \%

Grinding Wheels for Grinding Skating Surface of Skis.
1 350x140x223 1A 14/9 S7VX44
1 350x140x223 NB8A 30/3 K12/3 VX35T4
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Surface Grinding with Cup Wheels,
Cylinders and Segments

+31B17 100/85x35x150
*31S16 160x60x200

* 31S30A 166/150x75xT248 1ZA 20/9 OP2 B37/71 for rails.

B B
31A 31B 31C 31AA

Additionally to the above types we can manufacture segments in many other shapes and dimensions.
42A30/1 1 8/3 V20 for knives
S4A 46/1 E8 B11 for knives

Application Abrasive Grain size Grade Structure Bond
Steel - unhardened 52A 24-46 I-K 6 \%
<55 HRc 2A, 8A
- hardened 55-62 HRc 4A, 6A 36 - 46 E-I 7-12 Y,
62-64 HRc 6A, 8A

Tool steel, high-alloyed 8A 36 - 46 E-I 7-12 \%

- high-speed 2A-42A 46 G-H 7 V

. 2A, 8A 46-60 F-J 7-12
- stainless \%
C 36-46 J 5
9C, C 24-36 H-K 5 Vv
Gray cast iron and chilled iron
2A, 42A, 52A 46 I 12
Aluminium and non-ferrous
metals, brass 9C, C 24-36 H-J 5 \Y,
Chromium plated surfaces 2A, 8A 46-80 G-l 12 \
C H 5

Marble 9C 24 L 4 B
Plastics 9C 24-54 K 4 B
Hard fire clay (refractories) 9C 16-36 S 3 B

Ordering example: 31B51 120/106x41x250 3GA 30/2 K8 BO3
6 250x100-W9E20 52C 180/2 K11 BO3 for bearings




Double wheel Surface Grinding with Wheels
with Inserted Nuts

Type: 36

Designation: 36 D x T x H — number of nuts

37

37 D x T— W — number of nuts

Surface grinding with grinding wheels and ring wheels with inserted nuts, type 36 and 37.

Application

Abrasive Grain size Grade Structure Bond
Side grinding of bearing rings 52A 80-100 K-N 8 \%
S52A, 52A 54-100 J-N 6-8 B
Grinding of (roller) bearing
straight grinding 2A 70-120 K-N 6-8 B
cylindrical grinding 6A, 2A 80-120 K-N 8 \%
Clutch discs 9C 16-24 K-N 4 B
Grinding of brake lining 9C 16-24 K-N 4 B
Gears 2A 46-60 H-K 6 \%
Piston rings
gray cast iron 9C, C 24-100 K-M 6-8 B
steel 52A 24-100 K-M 6-8 B
. - V
Grinding of valve seats 9C 60-120 J-L 6-8 B
Grinding of piston rods 52A 46-60 J 5 B

Ordering example for surface grinding of circular saw:

37L11 404x140-W37 S2A70/1 G9
For front grinding of circular saws:

BO8

1 500x50x203,2 S2A46/9 K6 B08/174
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Grinding wheels for spring grinding

| J
Perforated and stepped grinding wheel Perforated grinding wheel with nuts
Designation: Designation:
35UP--D/IxT/UxH 36UP--D/IXT/UxXH-n

n = number of nuts
They are used for two-wheel side grinding on special machines such as WAFIOS, SCHENKER, and OMD. Grinding wheels aregdpat on s
wheels by special glues or by screws. In this case grinding wheels must be furnished with inserted nuts. Concerningitdeskibdtéon of
nuts the buyer and the producer must previously agree about their position in the wheels.
As to the purpose and kind of use these grinding wheels are produced in different design: as straight grinding whegisgaadingiwheels
without hole, and as stepped grinding wheels. Possible are designs with cooling holes. On special demand we deliveregladiity wh
strengthened peripheral zone.
On principle, grinding wheels for spring grinding are made of mixed aluminium oxide (52A) in vitrified bond (V35).
When a mild cut is required we recommend resinoid bond (B04, B08, B10).
The peripheral speeds usually do not exceed 32-35 m/s.
The most frequently used grinding dimensions are specified in the table below.

Spring Recommendations

wire Abrasive grain Grain size Grade Structure Bond
\Y,

Thick wire GA, 52A 16-24 N-Q 4,56 B

Medium wire GA, 52A 24-46 L-N 4,5,6 V

Thin wire GA, 52A, 2A 46-60 K-M 4,5,6 \Y

Ordering example:
35 UP 650/618x90/75x350 52A16/3 NO 4V 35, 35 m/s

Dimensions
D X TxH (mm)
150 x 30 x 20
175 x 50 x 50
175 x50 x 0 X
225 x 50 x 50 X
225x50x0 X
400 x 60 x 250
450 x 60 x 200 X
450 x 60 x 0 X
450 x 65 x 200
450 x 80 x 40 X, O
450 x 80 x 0 X, O
600 x 70 x 250 X
600 x 75 x 250 X
600 x 80 x 250 X
600 x 80 x 300 X
X
X
X

Cooling holes Nuts

X |x

XX XXX X |

650 x 80 x 350
650 x80x0

650 x 90 x 350
660 x 100 x 150 X, O
660 x 120 x 150
650 x 100 x 350
800 x 100 x 400 X
800 x 120 x 300
915 x 120 x 200 X, O X

O - perforation throughout the wheel

X x| X

We offer these wheels made of Submicron crystal structured sintesized alumina (our internal marking GA) which we produce
in different Specifications regarding the percentage of GA in the mixture.



Internal Grinding

Types of grinding wheels for internal grinding:
1, 5, 5NA, 5NB, 5NC

Ordering example:
1 16x16x6 2A80/3 K8 V22,40 m/s

Application _ ~ Recommendations

Abrasive Grain size Grade Structure Bond
Heat treated steels, unhardened ‘Ef: 46-80 lj:: 6-8 Vv
Hardened, low-alloyed steels (up to 62 HRc)| 2A, 4A 46-80 J-K 6-8 V
Hardened, high-alloyed ste¢g2 HRc and more) 2A, 4A, 6A 46-80 [-J 6-8 \%

. C 46-70 J-K 6-7

Chromium steels 8A 46-80 1] 6.8 \%
High-speeds steels (over 64 HRc) 2A, 8A 46-80 H-1 6-8
Hardened high-speed steels (over 64 HRc) 8A 46-80 [-J 6-8
Nitrited steels (over 64 HRc) C 60-100 J-K 6-8 \%
Alloys, friction resistant C 60-100 I-K 6-8 \%
Stainless, acid resistant 9C,C 46-60 [-J 6 Vv
steels (Cr-Ni 18/8) 6A, 8A 46-60 H-J 6-7
Carbide metals Diamond
Chromium-plated metals 8A 54-80 1-J 8-11 \%
Plastics 9C 36-60 [-J 5-6 \Y,
Gray cast iron (up to 70 SHORE) 9C 46-60 K-L 5-6
Chilled cast iron (over 70 SHORE) 9C 46-60 J-L 5-6
Hard bronze 9C,C 36-60 J-K 5-6 \%
Aluminium and non-ferrous metals 9C, C 36-60 [-J 5-6
Steel, soft, stainless 52A 80 L 8 Y
Internal grinding 2A, 52A 46-60 J-K 6-7 V

Internal grinding

For internal grinding of high speed, tool, bearing, and high-alloyed steels
with hardness over 50 HRc, for surface hardened steels, cast iron, and
NiCo super alloys with hardness over 35 HRc, by serial production the
application of grinding tools made of boron nitride in vitrified bond is re-
commended due to more economical grinding. 49




Tables of wheel types and dimensions for internal grinding in mm.

Type:5NA

Designation:
5NA DxTxH

Type:5NB

Designation:
5NB DxTxH

Type:5NC

Designation:
5NC DxTxH

=
o |16 | 20| 25] 32|\: 40| 50 63 80 ale |
8 | 8] 9] 12 15] 18] 25| 30
20 o | o o] 6 | 12] 02
25 [ o | o e ] 8 | 14| 03
322 o | o e | o] 10| 18] 03
40 IR 13| 22| 04
(45) IR 16| 28| 05
50 IR 20| 32| 05
63 « |« <] «+ ] « ] 25] 38] 08
80 « [« <] « 1 25] 48] 08
T
o |25 32 | 40 | Itzso | 63 ] 80 ale |,
17 22 27 34 45 55
20 | . . 6 | 12| 0.2
25 | . . 8 | 14| 03
32| . . 10| 18] 03
40 . . . 13| 22| 04
(45) . . . 16| 28| 05
50 . . . 20| 32| 05
63 . . . 25| 38| 038
80 . . . 25| 48] 08
T
o 13 | 16 | 25 | gz | 40| 50| 63 ale |,
5 8 9 12| 15[ 18] 25
32| - 13| 21| 03
36 . 16| 26| 03
40 . 16| 26| 04
45 . 20| 32| 05
50 . 20| 32| 05
56 . 25| 41| 06
69 . 25| 41| 08
63 . 32| 52| 08
80 . 32| 52| 08
80 . 32| 60| 08
100 . 32| 60| 1.0
100 . 51| 76| 1.0
125 . 51| 76| 1.2
125 . 51| 83| 1.2
150 . 51| 98| 16
150 - | 76| 116] 16
200 - | 76] 118/ 20







TYPES OF GRINDING AND APPROPRIATE TYPES OF GRINDING TOOLS

TYPE: 1, 5,7, 20,21, 22, 23, 24 TYPE: 1A
1 CYLINDRICAL GRINDING BETWEEN CENTRES || 14 OFFHAND CUTTING
TYPE:1,5,7 TYPE: 1A, 1A0, 1FK
2A CENTRELESS GRINDING 15A GRINDING WITH SWING-FRAME MACHINES
TYPE:1,5,7 TYPE: 41..
28 CENTRELESS GRINDING 158 CUTTING-OFF WITH SWING-FRAME MACHINES
TYPE:1, 5,6, 11 TYPE: 41..
3 INTERNAL GRINDING 16 CUTTING-OFF, MANUAL INFEED OF WORKPIECE
TYPE:1,5,7 TYPE: 41..
&5
SURFACE GRINDING WITH TRANSVERSATING -t'
4 TABLE 17 CUTTING-OFF, MANUAL INFEED OF WHEEL
TYPE:1,5,7 TYPE: 41..
@ CUTTING ON STATIONARY GRINDING
5 SURFACE GRINDING WITH ROTATING TABLE || 18 MACHINES
TYPE: 2, 6, 31, 35, 37 TYPE: 1A
19A FLOOR GRINDING
SURFACE GRINDING WITH TYPE: 41..
6 TRANSVERSATING TABLE 198 FLOOR CUTTING
TYPE: 2, 6, 31, 35, 36, 37 TYPE: 2, 31, 35, 36, 37
7 SURFACE GRINDING WITH ROTATING TABLE || 20 OFFHAND FLOOR GRINDING
TYPE: 2, 35, 35, 37 ] TYPE: 1VS
8 DOUBLE WHEEL STRAIGHT GRINDING 21 ) — HIGH-PRESSURE GRINDING (SNAGGING)
TYPE: 3, 4,5, 6, 11 TYPE: 52..
22A 13 SHARPENING
1)
\ = TYPE 52..
9 TOOL GRINDING 2B | @ M OFFHAND TOOL GRINDING
TYPE:1,5 TYPE: 54..
23A HONING
Q TYPE: 90..
10 OFFHAND GRINDING 238 OFFHAND SHARPENING
TYPE: 27, 28, 29, 30 TYPE: 54SF
11A OFFHAND GRINDING
TYPE: 41.., 42
118 OFFHAND CUTTING 24 SUPERFINISHING
TYPE: 4A, 4K TYPE: 1NA, 12, 12D, 3, 12
OFFHAND GRINDING WITHOUT SAFETY
12 GUARDS 25 GEAR AND THREAD GRINDING
TYPE: 1A OTHER TYPES OF GRINDING: | TYPE:
13 OFFHAND GRINDING 26
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