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The grinding wheels are hard crystal grinding tools with a lot of cutting edges. These crystals are
held together by a bond, forming products with different shapes and dimensions.

Based on the nature of bond, Carbochim produce and sell the following groups of grinding wheels:
- vitrified bonded grinding wheels
- bakelite bonded grinding wheels
- magnesite bonded grinding wheels
- elastic bonded grinding wheels

Trade mark

Quality Standard

Run number

Shape

Dimensions

Abrasive material
11A Brown fused aluminuim oxide
41A Semifriable fused aluminium oxide
33A White fused aluminium oxide
66A Pink fused aluminium oxide
21C Black silicon carbide
22C Green silicon carbide

7. Gritsize

Coarse Medium Fine Veryfine
16 46 120 280

| ' l |
36 100 240 800

Marking

S

o
'Q-ds@ %WE rm:eelol""t o ﬁ,‘)‘

CARBOREC "‘*»%

g
£
e EN 12413 O 3820RPM, 40mis

Qa b 8. Hardness
e Very soft E,F.G
334 6OM SVIEC Soft H,l,J,K
Medium L,M,N,O
Hard PQR, T
Extra hard Z

9, Structure

Very clased 1,2
Closed 3,4
Medium 5,6
Open7,8,9
Veryopen 10,11, 12

10. Bond type
V vitrified
B resinoid
M magnesite
E elastic

11. Maximum rotations per minute (RPM)/

Maximum rotation speed permissible

The grinding wheels are high precision tools used for grinding and finishing of a wide range of materials.
The quality of the surface obtained during grinding proces depends on following factors:

- grinding wheel - characterised by the abrasive material, grit size, hardness, structure, bond type.
- grinding procces parameters - passing speed, in-going feed, peripheral work speed.
- grinding machine - type, rate of ware, adjustements;




Abrasive material type

Abrasive material typeis selected based on the nature and the characteristics of the processed material :
Brown fused aluminium oxide- 11A.

High hardness and toughness fused aliminium oxide containing 95-97%AI203.
Recommended for low alloyed steel grinding on high power machines.

Semifriabile fused aluminium oxide-41A.

Less hardness, toughness and more friable fused aluminium oxide than the brown one, containing 98% Al203
Recommended for heat sensitive and hardened steel in precision grinding.

White fused aluminium oxide- 33A.

High hardness and brittle fused aluminium oxide containing min. 99% Al203.These characteristics grant high self-sharpening
features for grinding wheels and high protection of grinding surfaces.

Recommended for mild steel, hardened steel, stainless steel, cast iron precise grinding and sharpening

Mono-crystalline fused aluminium oxide -31A

Abrasive material with min. 99%AI1203, obtained by special proceeding.

Each mona-crystaline fused aluminium oxide grain makes up a single crystal with a lot of edges which adhere strongly to bond
bridges, that gives superior qualities to the grinding wheel from the point of view of efficiency and work precision.

Recommended for rapid and tools steel processing, for high alloyed steels and thermo sensible steel rectifying that require removal
of large material additions or even the full cutting (processing feed 2-3mm/pass)

Pink fused aluminium oxide -66A.

High hardness and toughness fused aluminium oxide superior than the white one containing 99% Al203 and 0,25% Cr203
Recommended for high-alloyed steel, stainless steel, cast iron grinding.

It is used for manufacturing of grinding wheels for internal grinding, mounted points for steel and cast iron

grinding.

Electroruby-77A.

High hardness and toughness fused aluminium exide containing 99% AI203 and 2,5% Cr203
Recommended for low temperature of high-alloyed steel grinding.

Blacksiliconcarbide-21C.

Hard abrasive material containing 97% SiC.
Recommended for castiron, brass, bronze, aluminum and low resistence materials grinding.

Greensiliconcarbide -22C.

High hardness and more friable abrasive material than the black silicon carbide, containing 99 % SiC.
Recommended for hard and very hard metals, castiron, ceramics, glass, stone and concrete grinding.
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Grit size

Grit size is defined as the medium size of the abrasive grains, marked with numbers according to the FEPA
F series standard.

In order to select the proper grinding wheels the following rules must be considered:

- coarse grits size — recommended for processes where a high stock removal rates is required:
- big pieces;
- soft materials ;
- large contact areas;

- fine grits size - recommended for finishing processes:
- hard and fragile materials,
- small contact surface

Based on piece shapes, we recommend:
- coarse grit size for plane surfaces
- fine grit size for profiled surfaces

Hardness

Hardness is defined as the bond strength against the tendency of external forces to remove grains from
the grinding wheel during grinding processes.
Generally, grinding wheels hardness is marked with letters .

Based on hardness we divide grinding wheel in the fallowing categaries:
-Very soft:E, F, G
-Soft: H, 1, J,K
- Medium: L, M, N, O
-Hard: P, Q RT
- Extra hard :Z

Select the hardness of the grinding wheel considering fallowing rules:
- high hardness is recommended for :
- soft materials
- small contact area
- roughing, deburring and cutting operations

- low hardness is recommended for:
- hard materials;
- large contact area.




Structure
Structure is defined as the percentage ratio between abrasive materials, bond and pores volume.

The structure of Carbochim wheels are designated by numbers:

-very open: 10,11,12

- open: 7,89
-medium: 5,6
- closed: 3,4

- very closed: 1,2

Carbochim’s standard structure for vitrified grinding wheels is 5, respectively 4 for bakelite bonded
grinding wheels.

In order to select the proper grinding wheel the following rules must be considered:
- closed structures - recommended for :
- profiled surfaces.
- medium structures- recommended for:
- universal grinding and tools sharpening
- open structures- recommended for:
- heat sensitive material grinding.
- rubber and plastic materials grinding

Bond

Carbochim use different types of bonds to manufacture grinding wheels which are designed as follow:
- V- vitrified bond
- B- bakelie bond
- M- magnesite bond
- E elastic bond

According to Carbochim’s know-how these bond’s symbols are followed by numbers indicating bonds
subtypes suitable for different applications.

Select bonds type considering the following rules:
- vitrified bond - recommended for sharpening and grinding operations.

-bakelite bond - recommended for roughing, deburring and finishing operations proceeded at high
working speed.

-magnesite bond - recommended for heat sensitive materials and large contact areas grinding.

-Elastic bond - recommended for finishing and super-finishing operations.

Peripheral work speed
Peripheral work speed is an important parameter of grinding wheels that directly influence grinding
quality.
Grinding wheels are used at peripheral work speeds between 20-80 m/s as follow:
- Vitrified bonded grinding wheels: 32,35,40,63m/s
- Backelite bonde grinding wheels: 32,45, 50,63, 80m/s
- Magnesite bonded grinding wheels: 16, 20m/s

- Elastic bonded grinding wheels: 20m/s
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Vitrified bonded grinding wheels - shapes and dimensions

Vitrified bonded grinding wheels are shaped products made of abrasive grains bonded with ceramic
adhesive. They are the grinding wheels most widely used in industry, encountered in all types of rectifying
operations. By combining the characteristics offered by the utilized abrasive material, the bond's properties
andthe porosity of the grinding wheel, any demands in the rectifying operations can be met.

Within these operations, an optimal balance is required between the profile of the grinding wheel and
its self-sharpening, characteristics determined by the vitrified or sintered structure of the ceramic bond.
Ceramic bonded grinding wheels have a natural porosity that can be artificially increased using pore agents.
The porlous structure allows an optimal cooling of the rectified pieces and the easy removal of the chipped
material.

Vitrified bonded grinding wheels are recommended for precision rectifying of alloy steels, heat-
sensitive pieces, hardened pieces and tool sharpening operations. When the rectifying process requires high
precision and high surface quality, a vitrified bonded grinding wheel must be used. For internal rectifications
in the bearing industry, sulfur-impregnated vitrified bonded grinding wheels are used to obtain a good
surface and to counteract intense heat generating.

Shapes and dimensions

SnEs D=20-1065 mm
Straight wheel 1 SR EN DxHxd H=4-300 mm
12413 D=6-406 mm
Straight wheel IS0525 D=450-1100 mm
for DxHxd
crankshaft TAC | SREN H=17-50 mm
grinding 12413 d=127-304,8 mm
Straight wheel 180525 D=350-600 mm
with symmetrical 171 SR EN DxHxd/ | H=125-300 mm
recessed bore - 12413 dixh  [D=127-408,4 mm
45°
1S0525 *}, . D=80-300 mm
One side tapered A p H=8-15 mm
straight wheel 1C SR EN —<:=f DxHxd d=16-127 mm
C" profile 12413 h=0,5-3.2 mm
ISO525 45° d
Plane with e A D=80-300 mm
“C” profile 1CTP| SREN i 8 B R DxHxd H=8-15 mm
of 2 layers 12413 3 ka d=16-32 mm

Other shapes and dimensions can be manufactured on customers request.




Vitrified bonded grinding wheels - shapes and dimensions

Cylindrical plane 10625 ! D=8-1100 mm
for roll ways 1CR SR EN DxHxd H=2-300 mm
12413 D=3-406 mm
D=150-600 mm
150525 H=4-20 mm
Cylindrical plane D xH xdf =
for roll ways SR empy D1xh =208 3045 men
12413 D1=100-450 mm
h=5-10 mm
1S0525
Cylindrical wheel G100 DR,
cemented or - SREN DBX{HI:?:S{} H=30-100 mm
clamped 12413 d=60-400 mm
D=350-600 mm
o S50 dl ot ry | 80100 mm
ne side . X d=127-304,8 mm
relieved wheel 20 [ SREN hxd d41=165-380 mm
12413 s h=7-40 mm
D ™
d
; 130/124x18/8x70
Cylindrical - 1S0525 ! DxHxq | 400/875x55/8x250
One side ! 450/435x45/41x150
P SR EN 1 D1xB
relieved wheel 12413 i 650/620x80/15x350
- B60/635x20/8x200
DI
D
D=100-250 mm
Tapered 3 i e DxHxdl =5-20 mm
wheel SREN D1xh d=16-32 mm
12413 D1=30-125 mm
h=2-4 mm
D=100-400 mm
150525
Bath sides 4 DxHxdl H=20-100 mm
tapered SREN ool d=16-127 mm
el 12413 D1=50-200 mm
h=6-12 mm
D D=20-600 mm
Recessed 130525 e dl Gl H=16-100 mm
one side 5 SREN . d); . ﬁ‘] d=6-152.4 mm
H1=10-60 mm
D1 80x40x20 / 60x30
ISO525 100x50x20 / 80x40
Straight cup 5 14 : D x Hxd | 150x80x20 / 130 x 65
wheel SREN e N D1xH1 | 175%100x20 / 140x80
12413 R | B 200xB0x25 / 160x65
J 250x100x152.4 /
g 200x80

Other shapes and dimensions can be manufactured on customers request.
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Vitrified bonded grinding wheels - shapes and dimensions

ISO525 ﬁiée?ﬁom"%m
Recessed DxHxd 6-304
both sides 7 | SREN d1xh1 g1=6-6068r:1n|:|n
whieel 12413 h1=3-40 mm
Cylindrical 180523 D=600-900 mm
symmetric 7E1 DxHxdl | H=32-80 mm
recessed ?gqul dixd2xh| d=203,2-304,8 mm
wheel
D/DIxHxd/bxh
Taper cup 86025 100/75x32%20/9x7
wheel 280, "M | srReN 125/92x40x20/9x7
o3 4 4 43 H 150/114x50x20/9,5x12
b A | 250/200x140x76,2/27,5x38
- 250/200x140%100/27 5x38
— 350/300x125x76,2/40x30
Dxdi/d2xHhxdxbxs
D
d2 75x30/20x8/6x13x4x2
10525 3 hr.* 90x42/30x8/6x13x4x1,5
T g i 100x40/35x12/8x20%5x3
il B e N it R e o 1265x43/40x14/9x20x6x3
1oas || 0 s ki w 150x60/50%15/10x20X7x3
| FRENF= 175%60/60x18/11x20x8x2
200x83/70x19/12x20x10x3
250x118/100x21/14x32x12x3
D
{d3) Dxdil/d2xHhxdxs
— =
Dish wheel 1SQ525 ; ,
with 12M1 0 - 220x120/105x17/15%40x4
step and canal SREN mf_ Nid o S I 280x120/105x25/18x40x8
12413
L
Rectangular 31 e e by B = 60-90 mm
X = L
segment SeA | greN h - 12 85(331;5& r.r:nrn
12413
- o |
; - 150525 . B1 = 54-110 mm
Trapezoidal 31 ! BixB2x B2 = 45-85 mm
segment SegB | SREN : LxH L = 80-160 mm
12413 H = 10-40 mm

Other shapes and dimensions can be manufactured on customers request.




Vitrified bonded grinding wheels - shapes and dimensions

B,
1ISO525
i‘“r‘:sr’fl 31 i ~ | | B1xB2x | 75x45x110x126x95
9 SegC| SREN LxRxr |75x45x150x160%135
12413
1SO525
Reclangular 54 | _IC B =3-16mm
section HON | SREN _ BxCxL| C=125-13mm
honing stane A 12413 L L = 32-160mm
. 1S0525
Square section . 3 = B=C=3-20
. - HON BxCxl mm
honing stone - B SR EN xLXx L = 35-200mm
12413 L B
i ISO525
Square section ‘ :
r;lanual stana 90 L = 100-300 mm
_ PMA | SREN Lxa | g=g35mm
- 12413
- o
N
Rectangular -, ” IBUBEE : L = 100-300 mm
section Lxaxb | 8=840mm
manual stone ’ EhE 81'24?; b+ ' et
Tapered file a0 150525 b=
(scythe stone) PMO SREN Lxbxb1xh | 228 x 12 x 36 x 12,59
7284

Other shapes and dimensions can be manufactured on customers request.
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Vitrified bonded grinding wheels - shapes and dimensions

-
ISO 525 i D = 5-50mm
Cylinder T H = 8-50mm
mounted 52A SREN Y DxH/SxL S = 3-8mm
point 12413 A L = 25-40mm
—1
Y
—h-§-|—
-DP
. 80 A D = 10-50mm
Disc shape H=2-13mm
mounted szac | SREV . DxH/SxL S = 36mm
point _Ii L = 25-40mm
|
Sl
-l L -
ISO 525 A D = 5-50mm
; : T H =20-40mm
Cylinder-conical 52E DxH/xSxL S = 3-8mm
mounted SREN y 5
paint 12413 _|‘ L = 25-40mm
LJ
_..é...
le
ISO 528 D = 5-25mm
Cylinder-spherical s H=10-32mm
mounted 52D SR EN DxH/SxL S = 3-6mm
point 12413 b L = 25-40mm
> S
D =10-3Z2mm
Conical = iauts H = 10-40mm
mounted 52G SR EN DxH/SxL S = 3-6mm
point 12413 L = 25-40mm
<D
e ISO 526 ' T ke
mounted 52H = DxH/SXL S =3mm
point SREN r L =25mm
12413 _¢
=S
Spherical 150523 D =13-32mm
mounted 52J SREN DrexL S = 3-6mm
point 12413 L = 25-40mm

Other shapes and dimensions can be manufactured on customers request.




Carbochim’s vitrified bonded grinding wheels general recommendations

Recommendations are based on usual grinding parameters:
- stock removal rate -max.0,5 mm,
- peripheral work speed -40 m/s

- feed -max. 0,2 mm

1. Surface grinding
-use1,5,7,2,6,11,31SegA, 315egB and 31SegC shapes grinding wheels:

Mild carbon steel, uncured

Tensile strength <80Kgf/mm? i L2 gl L S0A30(K-M)5V
High-alloyed steel, uncured
Tensile strength > 80Kgfimm 2 BAAGR Y 33A46(1-K)7V naicl b o
Stainless steel (with Ni-Cr with austenitic
structure) uncured S0A54K7V 90A46(J-K)7V 90A46(1-J)aV
Stainless steel (with Ni-Cr with austenitic
structure) cured S0AL4J7TV 90A46(1-K)8V 90A46(H-J)av
Rapid steel < 45 HRC 33A80(L-M)5V 33A80(L-M)5V 33A46(L-M)5V
> 45 HRC S0AB0JTV 33AB0KSY 33A54K5V

Cast iran and chilled iran 33A46KT7V 33A46K8V

21C54K7V 21C54K8Y
Stellite 22C54M7V 22C54L7V

33A54L8V 33 AS4K8V
Bronze, aluminum and their alloys 33A46J8V 33A46J9V

21C54K8V 21C54K9V
Flastic materials 21C38J5V 21C30J5V

Mild carbon sleel, uncured

Tensile strength <B0Kgflmm 2 BRABINSMISY 33A4B(K-M)SY 33A(46-60)M5EV
High-alloyed steel, uncured
Tensile strength >80Kgfimm 2 SARDUS MDY SOAABIK-M)V 33A(46-60) (K-M)sv

Slainless steel (with Ni-Cr with auslenitic

structure) uncured 90A60(J-K)7V S0A46(K-L)8V 33A(36-80) (K-L)7V
Slainless sleel (with Ni-Cr with auslenilic .
structure) cured 90A60(J-K)7V 90A4B(J-K)BY 90A36(K-L)N8-9)Vv
Rapid steel <45 HRC 33A60(K-M)5V 33A46(K-L)5V 33A(46-60) (K-M)5V
Rl 33AB0KEV 33A60J5V 33A(46-60) (J-L)5V

Casl Iron and chilled iron 33A48 K5V 33A36KEV

21C54K5V 21C46K5V
Bronze, aluminum and their alloys 33A46 J5V 33A46J5V

21C54K5V 21C54K5V

Marble , natural stones, concrete and
mosaic’s floors

21C24M5V

21C24Q5V
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2. External cylindrical grinding
-use 1,5, 7 and 1T1shapes grinding wheels

Mild carbon steel, unhardened

50A(46 - 60)(- P)5V

11A(46- GD)(M -N)V

Mild carbon steel, hardened

50A(48 -80)(K-L)5V

33A(46 -80)K4V

Mild carbon steel, unhardened

33A(46-60)(L-0)5V

50A(46-60 M4V

Mild carbon steel, hardened

33A(54-80)(K-L)5V

50A(54- 80)KAV

Rapid steel <63 HRC 33A(60- 80)(K- L)5V 50A(80- 80)(K-L)4V
>63 HRC 33A(60 - 80)(J-K)5V B50A(60-80)(J-K) 4V
Stainless steel unhardened 66A(54 - BO)KEV 33AB0(K-L)4V
Stainless sleel hardened BBABOLSY 21C60M4V
Nitralloy steel 22C8014V -

Aluminum and bronze alloys, brass and
copper

21C(36 - 46)(K- L)5V

21C(54- 60)(K-M)5V

Cast iron 22CB0K5Y 33A60(K-L)5V
Metal carbides 22CBOKTY 22C60J4V
Rubber 33A(46- 60)H10V -

Stelite BBABOKAV -
Paorcelain 21C(46 - 60)L5V 21C36K4V

3. Internal cylindrical grinding
-use 1, 5 and 7 shapes grinding wheels

Unhardened steel, tensile strength S0AS0LSY 50AB0LSY S50A54K5V 50A4BKEYV
50-120Kgfimm®
Unalloyed steel, J3A8B0KSY J3AE0KEV J3A54K5V 33A46J5V
hardened up to 63 HRC
High alloyed steel, 90A80QKSV 90AB0KSY 90A54KEV 90A46.J5V
hardened up to 63 HRC
Rapid steel <63 HRC 33AB0J5V 3346045V 33A5415V 33A4615V
=63 HRC 66AB0J5V B66AB0J5Y 66A5415V BEA4615V
Nitralloy sleel with hardness 22C100K4V 22C80K4V 22C60J4V 2208044V
> 63 HRC
1
Exira hard alloys 22C100J4V 22CB01aV 22C6014V 22C60H4V
Stainless steel, unhardened 22C60J4V 22C54J4V 22C4614V 22C4614V
Stainless steel containing over 12%Cr, B6AB0J5V B6AB0JEV B6A5415V 66A4615V
martensitic structure
92A80J5V 92AB0J5V 92A5415Y 92A4615V
; > - 33A60 J5V 33A60 J5V 33A54 |15V 33A46 15V
Cast iron and chilled iron
21C60KEV 21CB0KEV 21C5445V 21C46J5V
Hard chromium 90AB0JSY 90AB0J5Y S0A5415V 90A4615V
Bronze, aluminium and their 33AB0IEY 33A60 15V 33A54 |15V 33A46 I15Y
alloys 21C60J5V 21C60J5V 21C54J5V 21C46J5V
Plastics and bakelite materials 21Ce0I5V 21C4615V 21C4615V 21C36I5V




4. Tools sharpening

- use 1 and 5 shapes grinding wheels

<150

33A120J5V

150 - 175 SNy 33A100J5V
Tool steel or
rapld steel tools 200 -250 33A54L5V 33AB0KSV
>250 33A46K5V 33A80J5V
< 150 22C(46-60)(L-M)5V 22C12015V
Hard metals tools 150 - 200 22C54L5V 22C100K5Y
250 - 300 22C4B6K5V 22C80K5V

- use 1C and 1CTP shapes grinding wheels

125; 150 4,6, 8 33AB0MS5V
Band saw

175; 200 8.10, 13 33A6005V

oo ,a,m"dcdc‘{,?a':f';w% 200; 250 8,10, 13 33ABOM5Y

Rapid and high zlloyed steel circular saw 200; 250 8, 10,13 33AB0MSV
High zlloyed and rapid steel saws 125 150 68,10 SAG0IM-0) SV

for metallurgy 175; 200 8, 10,13 33AB0MSV
250; 300 10, 13 33A60(K- M) 5V

- use 3 and 12 shapes grinding wheels

33A80K5V

100-125 33A60(K-M)5V
33A120J5V
. 33A60K5V

Rapid steel lools 150-175 33A46(J-M)5V
33A80J5V
33AB0J5Y

200 33A46(1-K)5V
33A80I5V
Tools eguipped with 22C80J5VY
hard metal plates 100-125 22C6015v 22C10015V
M'”'“gh:rﬂtﬁ::;ﬁgjﬁd with 150-200 22CB0J5V 22C80J5V

- use 6 and 11 shapes grinding

wheels

Rapid steel tools 50-125 33A60J5V 33A12015V
33A60KSV 33A100J5V
Rapid steel chisels and SAPG0IN
cutting tools 100-150 33A80J8V
33A80K8V
Sharpening tools and <125 33A46K5V 33AB0J5V
conical milling cutters 125-150 33A48J5V 33A60K5V
<100 ]
Tools equipped with 22C60(J-K)5V 22C100(1-J)5V
hard metal plates 125-150 22C46(J-K)5V 22C80J5Y
Hard metal kinves 125-150 22C60(H-1)5V =
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5. Special grinding
5.1 Crankshaft grinding

- use1AC and 7E1shapes grinding wheels on 45-60 m/s peripheral work speed

Cars crankshaft

teel DA4 4V ABD(L-M)ANV
Supporting axle grinding & ee iiosialbai) SOABINE M)
Cast iron 33A46(M-N)4V 33AB0(L-M)4V
Connecting rods axle grinding Steel 50A46M4V 50A60K4V
Cast iron 33A46MAV J3A60K4V
Trucks and tractors crankshaft
Steel 50A48N4V S50A70L4Y
Stnporiifg axie gHndig 33A46M5V BEABO(K-M)5V
- 50A46M4V 33A70L4V
Cast iron
33A46M5V B6BAB0KSV
Steal 50A46P4V S50A70L4V
Connecting rods axle grinding 33A46M5V 6BA60(L-M)5V
S50A46M4AV 33A70L4Y
Cast iron
33A46M5V 66ABOL5V
5.2 Camshaft grinding
- use 1AC shape grinding wheels
Axle grinding Steel 50A46M4V S0AB0(K-L)4V
Hard cast iran 33A46N4Y S0AGO(K-L)4V
Cam grinding Steel 50A46P4V 33A80K4V
Hard casl iron 33A46P4V 33AT0K4Y
Sheft grinding Steel 90AB0(K-L)4V
Hard cast iron 33A60K4V
5.3 Rolls grinding

- use 1 and1AC shapes grinding wheels

Hard chromium plated rolls

50AB0(K-L)5V B6A(80-100)J4V
Manganese steel rolls 33A24(N-0)5V 33A(60-80)(K-L)5V
Ralls for paper 33A60J10V 33at100110v
Rubber rolls 33A46J10V 22C80J10V
Plastic covered rolls 33AB0KEY 33AB0K8EY
Graphite rolls 22C20K5V -

5.4 Gear wheels

5.4.1. Gear wheel grinding using MAAG system machines

- use 12M1 shape grinding wheels

92A8015V

92A6015V

Rapid steel with hardness above 64 HRC 92A1 0! 5V 9274615V
Hardened high-alloyed tool steel > 64 HRC 33A10015V 33A8015V 33A6015V 33A4615V
Hardened steel (eg. 16 Mn Cr 15) S0A10045V 90A80J5V 92A60J5V 92A4BK5V
Nitralloy steel with hardness of 63 HRC 22C10014V 22CB0I4V 22C60J4V 22C60J4V
Tensile strength up to 120 kg/mm“steel 66A100K5V 66A80J5V 66A60K5Y 66A46J5V
Grey casl iron and chilled iron 33A100K7V 33AB0JTV 33A60J5V 33A46J75V




5.4.2 Gear wheels grinding using NILES system
- use 3 and 4 shapes grinding wheels

Hardened high-alloyed tools steel

e 33A10015V 33A8015V 33A46I5V
Hardened steel (e.g. 16 Mn Cr 15) 33A120H5V 33A70I5V 33A54J5V
Nitralloy with hard

S 22C100J4V 22C80K4V 22C60K4V
Steel with tensile strength up to

120 ke 33A100K5Y 33ATOK5Y B6A54J5V
Grey cast iron and chilled iron 33A100K7V 33A70J7V 33A54J7V

5.5. Superfinishing

- use 1,90PMA and 90PMB shapes grinding wheels:
- Workmatei [ pecification

Unhardened steel with tensile strength < 70 kg/mm*

22C(400-800)14V

Mild carbon steel with tensile strength approx. 100 kg/mm*

22C(400-800)H4V

Hardened steel with hardness < 63 HRC

22C(400-800)14V

Hardened steel with hardness > 63 HRC

22C(400-800)H4V

Chromium coated materials

33A(400-800)H5V -3

Grey cast iron, chilled iron

22C(400-800)14V

High-alloyed steel for ball bearing rollway superfinishing

33ABO0ESY -S

22C800G5Y

5.6 Honning
- use 54HONA and 54HONB shapes grinding stones

Unhardened steel with Rough grinding 50A(100-120)M5V-3 S50A(80-120)NSV-S
tensile strength < 50 kg/mm® Finishing 33A(240-400)L5V-S 33A(180-320)L5V-S
Unhardened steel with . _Rough grinding S50A(120-180)L5V-S 50A(100-180)M5V-S
tensile strength - 50-70 ka/mm* Finishing 22C(240-400)L5V 22C(180-320)L5V
Hardened steel with Rough grinding 33A(120-180)L5V 33A(100-120)L5V
lensile strength near 100kg/mm* Finishing 33A(280-400)L5V 33A(220-320)L5V
Alloyed steel with hardness Rough grinding 33A(150-180)K5V 33A(120-180)K5V
< 60 HRC Finishing 33A(280-400)K5V 33A(220-320)K5V
Alloyed steel with hardness Rough grinding 33A(150-220)K5V 33A(120-180)K5V
> 60 HRC Finishing 33A(280-400)K5V 33A(220-320)K5V
Nitralloy steel, stainless and Rough grinding 22C(120-180)M5V 22C(80-120)M5V
anticorrosive steel Finishing 22C(240-400)L5V 22C(220-320)L5V
Rough grinding 33A(180-240)K5V-S 33A(120-180)K5V-5
Chromium plated malerials Finishing 33A(360-500)KE5V-S 33A(240-400)K5V-8
Finishing 21G(280-400)M5V 21G(180-240)M5V
Grey cast iron with hardness Rough grinding 22C(120-180)M5Y 22C(80-120)L5V
HE2a0. SN Finishing 22C(280-400)M5V 22C(180-280)L5V
Bronze, brass, . Finishing 21C(120-180)M5V 21C(100-150)M5V
aluminum and alloys Rough grinding 21C(280-400)L5V 21C(220-320)L5V

i
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Grit size choosing recommendation for ceramic bonded wheels depending on the roughness needed after
the grinding process:

Note:

1. The general recommendations are adequated for:

(V=40 m/s; materials=all; medium grinding condition, grinding depth/pass - max. 0,1-0,2 mm)

2. For special applications please send all data regarding grinding process to technical department of
CARBOCHIM S.A.

3. For Rzroughness it is used the Rz=4xRa formula

Bore adapters

Dedicated to adapt the grinding wheels bores to the axles of the grinding machines.
D

i |

d

RV - vitrified bonded grinding wheels bore adapters

RV1310 13 10 4
RV1613 186 13 4
RV2013 20 15 4
'RV2016 20 16 4
RV2520 25 20 4
RV3020 30 20 3,2
RV3220 32 20 D
RV3225 32 25 7]
RV5132 51 32 9
RV7651 78,2 51 o




Bakelite bonded grinding wheels - shapes and dimensions

Bakelite bonded grinding wheels are shaped products made of abrasive grains included in an arganic
bond based on reticulated phenol resins. The bond contains fillers that help to cool the contact area between
the grinding wheel and the processed piece, as well as to remove splinters. Some grinding wheels contain
materials which form artificial pores. According to the application requirements and in order to increase the
peripheral speed resistance, bakelite bonded grinding wheels may contain metallic reinforcements, glass
fiberinserts orfixing nuts.

Bakelite bonded grinding wheels are suitable for grinding processes requiring a high stock removal
rate.

Although in many applications bakelite bonded grinding wheels are complementary to vitrified
bonded grinding wheels, there are applications where productivity is an important parameter, like spring
and baring industry, where they represent the only alternative.

Shapes and dimensions

< D ,
50525 : D=80-1065 mm
Straight 1 SREN DxHxd H=6-300 mm
wheel 12413 d=20-304,83 mm
1ISO525
Slraight wheel f a0t B0
with symmaetrical 1M SREN DxHxd H=100-300 mm
recessed bore 12413 d1xh d=127-406,4 mm
d1
D
Straight wheel ISR23 D=350-600 mm
reinforced with 109 DxHxd H=40-63 mm
steel ring ?Eﬁ;‘ d=40-304,8 mm
Straight wheel Az D=500-600 mm
reinforced with 110 R DxHzxd H=80 mm
2 sleel rings ?2 ﬁg d=203,2-304,8 mm
45°
1S0525 "). : D=125-300 mm
One side tapered . H=4-18 mm
slraight wheel 1C SREN |[= DxHxd d=127-127 mm
“C" profile 12413 t

Other shapes and dimensions can be manufactured on custom request.
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Bakelite bonded grinding wheels - shapes and dimensions

\AreHeal slars 1S0525 BE —— D=180-508 mm
a = i i
far roll ways 1CR SR EN : DxHxd H=3,5-26 mm
12413 ' d D d =32-3056 mm
AB),
180525 !
Gylindrical wheel : D=180-660 mm
cemented or 2 SR EN : i E DxHxd H_=10-30l] mm
clamped 12413 d | B<D/s d=127-480 mm
D
D1 D=750-915
Cyiindrical 1HRs2s L - ih . D1=400-610
tecossed 21 | SREN il xd i
wheel 12413 d=304.8-508
1S0525 L
B=80-90 mm
Rectangular 31
L=150-180 mm
segment SegA SR EN [ Tk BxLxH ¥
~ 12413 H=25-32 mm
150525 B1 = 80-100 mm
Trapezoidal 31 i) B1xB2 x B2 = 65-85 mm
segment SegB SREN LxH L= 150 mm
12413 H=25-35 mm
01
— : : 80x40x20 / 60x30
E : : 100x50x20 / 80x40
Straight Saes = g | Ak O xHxa/ | 159x80x20/ 130 x 65
cup wheel 6 3 M S 175x100x20 / 140x80
SREN | 5 p5E I | R D1 x H1
12413 ] 200x80x25 / 160x65
250x100x152 4 /
. g . 200x80
D
D
150525 s
Straight cup Hl i ™
~wheel with 8GB SREN i i e H DxHxM14/ 100 x 50 x M14/
inserted nut 12413 Rl R bxh 20x 18
e
M
D
b
1S0525 e P
Taper cup wheel 1 ) i 5 D/D1xH 2507200 x 140 x
SREN 3 i 3 xdibxh 100/27,5 x 38
12413 !
o7
150525
Taper cup wheel D/ID1 x Hx| 110/92 x 50 x M14/
W e MGB | sreN H M1d/b x h 20x 18
lock-nut 12413

Other shapes and dimensions can be manufactured on customers request.




Bakelite bonded grinding wheels - shapes and dimensions

1S0525
L 110/90 x 55 x 22 2/
wheel D/D1 xH
11BT1 SR EN bk 20x%x 12
12413
. D = 125-800mm
St'rtﬂl?m I‘;WhetEI = 40-80mm
with lock-nuts IL L
with ar without e 180525 d = 19-350mm
cooling hole
o co%ling g.?; o Oxhixd Filet piulita
canake 12413 M3, M10. M12,
M18, M16x1,5
Cylindro-conical IS0525
mounted points
with inserted 19 “:'?4?; [rin xxHB} 40 x 75/ M12 x 20
lock-nut
Cylinder 150525 D = 25-40mm
H = 20-50mm
matimad 52A SREN ' DxH/SxL S = 6-8mm
pOII‘Il 12413 "“E"‘" ......... : g,I____._ | = 40mm

Other shapes and dimensions can be manufactured on customers request.
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Carbochim’s bakelite bonded grinding wheels general recommendations

1. Rectifying

1.1 Surface grinding
- use 31SegA and 31SegB shapes grinding segments:

31SEGA 31SEGA  50x150x25 For mild carbon steel
- 11A grindi h
Surface arindi Segments grinding 50A30L4B52 use 11A grinding wheels
’ ’ " i For hardned steel
31SEGB  100x85x150x35 | - indi
31SEGB x85x150x wt;?;z I:;SAor5OA grinding
11A46M4BE2

1.2 Both side grinding
- use 36T and 36P shapes grinding wheels:

36T13 B00x80x301 .5 T - with inserted threaded
11A120M5BORU nuts
3BP1 585x75x19,5 P- with perforations and
Ring, bearing rolls, springs, 33AB0P4B2RU cooling channels
roves and rods Simultaneaus plane
simultaneous grinding grinding 36T, 36P
machine 36P10 7B5x76x355,6 Recommended bonds are coolant
25AC20Q 4B2 _ resistant.
Grinding wheels dimensions
and nuts layout
36752 750x80x304,8 is determined by machine types
11A120M4B8RU

1.3 Centerless grinding for bolts and rodes
- use 1T1 shape grinding wheels:

1T1 500x250x304,8/308x55 Active grinding wheel
Bars and bolts Centerless grinding 1T 11ABON4E2
centerless grinding machine 1T1 300x250x127/130x55 Driving grinding wheel
11A80R4B2

1.4 Rolls grinding
- use 21 shape grinding wheels:

Use 21C for chilled iron rolls

Rolling mill rolls Special grinding 21 21-915/610x152/25x508

grinding maching 21C 361580 Use 33Aand 11A for steel
rolls




2. Grinding

2.1 Cast pieces grinding
- use 109 and 110 shapes grinding wheels:

Cast pieces

Fixed grinder
grinding

108, 110

109 -500x63x203,2
11A24Q5890
109 - 400x50x50,8
11A24Q5B90
110-600x80x304 8
11A16Q5B90

For 50m/s work speed use
108 shapes

For 63m/s work speed use
110 shapes

2.2 Welded work pieces grinding
-use 11GB, 11BT1, 52A and 19 shapes grinding wheels:

11GB,

11BT1,
52A,19

Welded sections grinding Hand power tool

11GB 110/92x50x14/18
11A16P5B2
11BT1-110/90x55x22 2/14

11A16R5B2

52A-40x40/8x40
11A24Q4B0

19-40x75/12%20
11A24Q4B0

For regular angle grinder
fix with
M14 threaded nut

2.3 Rails and railway mechanisms grinding
-use 1,5 and 37515 shapes wheels:

Mobile machine for 1.5,

Rails grinding rail grinding

37515

1-200x20x20
11A24Q4B20
5-250x32x25,4/150x13
11A14Q4B2
37515-150x70x57
11A16Q4B2

Fix shape 37515 with
4 inserted
threaded nuts

2.4 Grindings in mechanical shops
- use 1 shape grinding wheels:

Various grinding in

mechanical workshops Fixed grinder 1

1-150x25x20
11AG0P5BS0
1-150x25x20
T1A36N5B20

For mild carbon steel

2.5 Ingot mould grinding
- use 109 shape grinding wheels:

Internal ingol mould

grinding Mabile grinder

108-350x50x50,8
55AC12R2B2
109-300x32x30
H5AC12R2B90

Reinforced with
steel ring
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3. Sharpening

3.1 Saw blade sharpening
- use 1 and 1C shapes grinding wheels:

1-125x6x12,7 For normal saws
53A5454B2 use Q-T hardness
Saw sharpening Saw grinding machine 1,16 15%‘2‘231’52";200 Fur:rtl?liet!es S
1-300x8x32 use L-N hardness
33A80Q4B2RU wheels

3.2 Guillotine knives sharpening
- use 2, 6 and 37518 shapes grinding wheels:

2-200x80x160
33A54J6B0RU
Guillotine knives Knives 2,8, 6-200x80x25/160x65 For steel knives
sharpening sharpening machine 37518 33A54J6BORU
37518-255x100x205
33A46H6B2

3.3 Cutting of canals and relieving on drils and thread cutters
- use 1CR shape grinding wheels:

Cutting of canals and ) The thickness of the
relieving on drills and o il 1CR 195&%’: 06{‘]3{‘;‘;;3'2 grinding wheel is made
thread cutlers in precise lolerances

4. Floor grinding

4.1 Floor grinding with mobile machines
- use 1,3758 and 37515 shapes grinding wheels:

1 1-400x40x207
21C16N6B0

To remove
C t d :
a%gifﬂzgrr; Mobile machine 3758-255x85x 145 concrete milk

grinding 3758 21C24P4B2 usetlA

37815 37515-150x70x57
21C24Q4B0
11A24Q4B2

4.2 Floor grinding with hand power tools
-use 11BT1, 11GB1 and 6GB shapes grinding wheels:

11GB-110/92x50x14/18

To remove
Cancrete and 11BT1 21C16N4B0 :
spoxy foom Hand 100! o 11BT1-110/90x55x22,2/12 Ll
grinding 21C24Q4B2
6GB 6GB-100x50x14/20x18

21CB0N4B0O
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Magnesite bonded grinding wheels - shape

Magnesite bonded grinding wheels are products with mineral bond and that are used for pracessing
heat-sensitive materials. Their main applications are:

- file processing

- stainless steel knives processing

- frame saw sides processing

- processing of concrete , composite and ornamental surfaces using segments

- thick spring ends processing

- equipping husking and grinding machines in the food industry

Magnesite bonded grinding wheels are suitable for wet grinding processes. The maximum peripheral
speed permissible for magnesite bonded grinding wheels is 25 m/s for diameters up to 1000 mm and 16
m/s for higher diameters.

Shapes and dimensions

I D=300-350 mm
Straight wheel 1 i DxHxd H=20-80 mm
; d=127 mm
d
D
Cylindrical plane : D=1200—0 31 mTOD e
reinforced with i 3 = DxHxd Al gl
tiwosteelrings | [ e | 0| z
d

Cylindrical wheel
cemented or
clamped

24 D=290-710 mm
Cylindrical wheel 7 i b H=80-150 mm
N 3 : ! DxHxd/ d=190-400 mm
with tapered : i :
ﬂaﬁ% e 3 : 4T D1 x D1=312-715 mm
i : =N 0=20-45°
DI o

¢ 100%60x%55
$19° H BxCxH B85x78x50
B

: 200 :‘:I D=450-600 mm
i Ol H=125:150 mm

Triangle
Segment
type 1

Other shapes and dimensions can be manufactured on customers request.

o]
(¥
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v + B=120 mm
Hldney tips S20* BxCxH C=45mm
segment c| Sl
Triangle segment
type 2 S21* BHxKCdx 85x78x50x18
“Frankfurt” type i B =100 mm
segment 822 BxCxH S - ;gﬁmnr:_lm

Other shapes and dimensions can be manufactured on customers request.

*Shape 519, 520 and 521 grit size designation:

20 36 100 180

**Shape 522 grit size designation:

00 0 1 2 3 4 5
24 60 120 220 280 400 500




Elastic bonded grinding wheels - shapes and dimensions

Elastic bonded grinding wheels are shaped products made of abrasive grains included in

polyurethane, epoxy or polyester bond.
By polishing with this type of grinding wheels there are obtained very good qualities of processed
surfaces dueto the bond matrix elasticity.

Applications are very divers from polishing to precise rectifying, finishing and super-finishing.
Animportant operation is centerless grinding with leading and finishing grinding wheels.

Maximum peripheral work speed forelastic bonded wheels is 35m/s.

Shapes and dimensions

2 b
(K : D = 80-900mm
Straight wheel 1 SREN DxHxd H = 8§-300mm
12413 i . d = 20-304,8mm
d
D
Straight wheel 180225 e Wm— . D = 250-660mm
with symmetrical 1T - DxHxd/ H = 100-300mm
recessad bore ?gﬁg - 21 xxh d = 127-304.8mm
—
DI
: : 80x40x20 / 60x30
150525 q_ i i 100x50x20 / 80x40
_ Tl Hg P TN} DxHxd/ |150x80x20/ 130x65
Straight cup wheel 6 SREN | | [i—t — T Di1xH1 |175x100x112/140x80
12413 ; 200x80x25 / 160x65
LT 250x100x152/200x80
D
180525 H L D = 25-40mm
Cylinder i . DxH/ H = 20-50mm
mounted point 52A SR EN a | 7 SxL S = 6-8mm
12413 ] A L = 40mm
D= 20mm
. : PO Y d =6mm
Special cylinder SR EN Fﬂ, I B H = 40mm
mounted points 52513 12413 7 v SxL h1=20mm
ST e— — 1= S =6mm
L T L =40mm

Other shapes and dimensions can be manufactured on customers request.

'
(¥ |
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Elastic bonded grinding wheels - general recommendations

Carbochim’s elastic bonded grinding wheels general recommendations:

1T1 o o
660x254x406.4/400x55  |FInishing grinding wheel
Centerless grinding Centerless 50A280QE21 el
for calibrated draw grinding 171
bars machine 1T1 s A
406x254x280/283x55 Hsl g ndiod
11AB0REQ1
Used on
1-126xBx22.2
Removing of the 21C100KE35 ol
Hand tools max. Ja mis
metal coating of the 1, 52513 Used o
LOW-E glass or CNC 52513 - 20x40/6x40 O
21C100KESS5 poveer Nang «
or CNC machine
Grinding of spheres Grinding machine 6 6 - 45x60x20/28x48
for valves with broach 21C80QE17
Work bench
Grinding grinder, hand 1 e
power tool
Ajusting of lenses rims Fixed grinder 1 1 - 1%%%"5’%’1‘:;2

B




Safety rules

According to the SR EN 12413 standard , the following requirements must be abserved in order to ensure
the safe use of grinding wheels employed in a rotation movement:

- the user must verify the integrity of grinding wheel by means of a visual inspection. The use is forbidden
if cracks or other mechanical defects are detected.

- the user must handle the grinding wheels with care, taking into account the fact that they are fragile
products.

Grinding wheels must not be dropped or hit.

It is forbidden to roll the grinding wheels on any surface with the exception of special rubber surfaces.

- the user must ensure that the revolution or peripheral speed of the machine on which the grinding
wheel is mounted does not exceed the revolution or maximum peripheral speed specified on the grinding
wheels.

Do not exceed the maximum peripheral speed specified on the grinding wheel !

- the user must verify the sound produced by ceramic bonded grinding wheels as follows: hang on the
grinding wheel and hit it with a plastic or wooden hammer in two locations placed symmetrically with
respect to the vertical axis. The resulting sound must be crystalline and similar for both strikes. If the sound
is stuffy or hollow, the grinding wheel may be cracked and must be verified by a trial speed according to
the standard.

- prior to mounting the grinding wheel, the user must ensure that the machine on which it is mounted is in
functioning condition and all the safety elements (shields (fenders) , electric limiters, emergency stop
systems) are in function.

- when mounting the grinding wheels on rectifying machines, the user must observe the following
conditions: the cardboard flanges supplied with the grinding wheel must be inserted between the
machine's flanges and the grinding wheel.

The width of the cardboard lining must cover the entire flange tightening ring surface and exceed its
circumference by 1-2 mm.

After mounting, the ensemble consisting of the metallic flange and the grinding wheel must be
compulsory balanced using the device provided by the rectifying machine belongings.

- the cardboard flanges delivered with the grinding wheel must be obligatory used when mounting it on
fixed grinders.

The grinding wheel must be mounted with the lighter side (indicated by a radial line or arrow on its flat
surface) facing downwards.

- the user must establish a grinding and cooling regime that does not overstrain the grinding wheels.
The grinding wheels must be properly selected for its use. If there are special requirements related to the
rectified materials, grinding regime or cooling liquids, recommendations regarding the proper
specification must be requested from the producer.

- the user must ensure proper ventilation of the work place in order to eliminate dust, vapors and smoke
resulting from the grinding process.

The waste resulting from the use of grinding wheels does not affect the environment, is not toxic and is
biodegradable.

Grinding wheels can be stored or buried under normal conditions. They may be used as filler in the
production of bricks and refractory concrete.

o =

Wear eye protection Wear a respirator

Wear hearing pratection Wear gloves
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