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Diameter

Exemplo de pedido
Order Example

Diametro do furo
Bore Diameter

Tolerancia do furo ISO
ISO Bore Tolerances

Tolerancia do furo em pm
Bore Tolerance in ym

Diametro do inserto
Insert Diameter

Dimensao objetivo ( Insertos Q)
Target Size (Q-Insert)

Exemplo de pedido
Order Example
RXsG8H7-A01U2 FO512R1

Exemplo de pedido
Order Example
RXsG8+20-10-A01U1 FO514R1

Exemplo de pedido
Order Example
RXsG8.020Q+3-3-A01U2 FO512R1

Designacao
Sistema RX small
RXs RX small system designation
Corte (G = reto;

L = helicoidal a esquerda)
Flute form (G = straight;

L = left-hand helix)

Designacao
Sistema RX small
RXs RX small system designation
Corte (G = reto;

L = helicoidal a esquerda)
Flute form (G = straight;

L = left-hand helix)

Designacao
Sistema RX small
RXs RX small system designation
Corte (G = reto;

L = helicoidal a esquerda)
Flute form (G = straight;

L = left-hand helix)

Diametro em mm
Diameter (mm)

Tolerancia ISO standard
Tolerance in ISO standard

u
~N

Diametro (mm)
Diameter (mm)

Tolerancia do furo (um)
Bore tolerance (um)

+20-10

Diametro do inserto (mm)
8.020 Insert diameter (mm)

Cadigo para dimensao especifica do inserto
Code for target size insert

Tolerancia de fabricacdo (um)
Manufacturing tolerance (um)

S
()
-
()
S
i
(&)

Geometria de corte
Cutting geometry

Geometria de corte
Cutting geometry

Geometria de corte
Cutting geometry

Preparacao de corte
Detalhes veja pagina 9
Edge preparation

For details see page 9

Preparacao de corte
Detalhes veja pagina 9
Edge preparation

For details see page 9

c
ey

Preparacao de corte
Detalhes veja pagina 9
Edge preparation

For details see page 9

Material de corte
Detalhes veja pagina 11

Cutting material
For details see page 11

Cobertuta
Detalhes veja pagina 11

Coating
For details see page 11

1 = cobertura fina

2 = cobertura espessa
1 = thin coating

2 = thick coating

Material de corte
Detalhes veja pagina 11

Cutting material
For details see page 11

Cobertuta
Detalhes veja pagina 11

Coating
For details see page 11

1 = cobertura fina

2 = cobertura espessa
1 = thin coating

2 = thick coating

Material de corte
Detalhes veja pagina 11

Cutting material
For details see page 11

Cobertuta
Detalhes veja pagina 11

Coating
For details see page 11

1 = cobertura fina

2 = cobertura espessa
1 = thin coating

2 = thick coating

+
W
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Exemplo de detalhamento para pedido
Details Order Example

Tolerancia do furo e espessura da cobertura aplicavel
Bore Tolerances and Applicable Coating Thickness

Gama de tolerancia do furo Sem cobertura

Espessura da cobertura

Camada para tolerancias apertadas

Bore Tolerance Range Uncoated Coating Thickness Surcharge for Tight Tolerances
1 2

S 214 ym X X X

Q

]

CE) X X

10 - 13 pm

80 X X
(a]

o X

(®] 6-9pum

m

Exemplo: Diametro do furo 20H7 = gama de tolerancia 21 pm =
. =14 pm
Example: Bore diameter 20H7 = tolerance range 21 ym =

ia 0.006 _
Didmetro do furo 12+5:9%¢ =

Bore diameter 12 *3

Dimensao objetivo (Insertos Q) e Espessura de Coberturas Aplicaveis

Target Size (Q-Inserts) and Applicable Coating Thickness

Tolerancia do inserto Sem cobertura

Espessura da cobertura

gama de tolerancia 11 ym =

006

10 - 13 pm
005 = tolerance range 11 pm =

Camada para tolerancias apertadas

Insert Tolerance Uncoated Coating Thickness Surcharge for Tight Tolerances
1 2

+4 pm N/A N/A X
}
-8 N/A
q) X
E +3 pm
o X X
(a]
t X
O +2pm
("] X N/A X
c

+1pm X N/A N/A X

N/A = N&o aplicavel
N/A = Not applicable
Preparacao de corte (nano acabamento)
Edge preparation (Nano Finishing)
Preparacao Preparacao Outras preparacoes
U1 de corte leve de corte média de corte sob consulta
Light Medium Other edge-preparations

edge-preparation

www.urma.ch

edge-preparation

on request



Vv
Geometrias de corte Visao geral de materiais de corte
Cutting Geometries Y 5 Cutting Materials overview

Materiais de corte Coberturas
Cutting Materials Coating
RXG RXL Bore type
vf fz Ra zZyl. Pos 3 o o o o o o o o o @) @)
Geo | =50 o= @ Fc mD 8 sl & | & | 85| &8 | &8 &8 | E | &8 |8 |§
— -- m o e :
% @ = n o | | | | I | | [
x Q o I I I | | I I I I | |
R A (K1K8)* R o I | I I I I | I | |
5 A0 __ REFERENCE VALUE o S 33 3 -
A A 3 = ¥ e | 8 = t= =z z =z =z
O 5] ] T = T = = z = = = = = Z Y Y Y
Y s S | 8= |8| B = 29 o o S S a = = =
N 25°) A A 2 5 35 | 35 |5 < =< < < < < = e o o
‘ BO_ p “ o o P P g | 2 28| 22>
o o = ! . . ‘ .
o = Coating Thickness: 1 = Thin /2 = Thick
8° ) 45°
A A (K1-K8)* A . . 4 = 1 2 1 1 2 1 2 1 1 2 1 1
o R N 4 L ’ ’ 4 4 P1 A ] o|o ] A [ u |
P2 A u [} O O A u | u
20°\ 45°
A A (K1-K8)* A . . P3 A | o|o O A | | | |
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M1 A | [m] O A | | u
W A A (K1-K8)* A M2 A | O m} A n | | |
GO __ b » b " b b M3 A m |ofo A | m m m
o A M
M4 A | O O A | | | |
w A A (K1-K8)* M5 A | O [m} A n u |
G1__ b = ] l‘ b b M6 A m oo A | m m m
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Geo v 8 v W f:'f; l?; v Fe b ‘ Ka A O O o| o m| = A| m m
o = ’
K5 A [m] O O [m] Oo|o|0|m | O| A | | |
_1 STANDARD GEOMETRY (REFERENCE VALUE) K6 A O o|o O O|0|0d| m ] 0| A | ] u
2 = = « = = = = x ” = - K7 A O ol|o O o|lo|o|lo A m| O u u
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_ 4 = = = “ = i = N ~ = 5> i e e e
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_s - - = ’ = - - s ’ - =< - . . !
® o N3 A A
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S1 A | ] O A | | ||
S2 A | O m} A | | | | |
S3 A | [} O A | | | | |
Geometrias especiais sob consulta * Veja pagina 88 para grupo de materiais . sa A [ ] o|o A [ ] ]
Special geometries on request * See page 88 for material group S A [ ol|o A [ ] [ u
S12 A | o|o A | | | |
S13 A | oj|o A | | ] ]
Defini¢oes e formulas basicas veja pagina 86 S o . S o L u L
See page 86 for definitions and basic formulas ol A = oo A = = L
H2 A | O m} A | | m} | |
B = Comprimento do chanfro A = Recomendado B = Chamfer length A = Recommended H3 A ™ olo A O 0 0
V = Angulo de saida m = Aplicavel V= Back taper m = Applicable i = 3 |l @ = - =
W = Margem O = Possivel W = Margin width 0 = Possible 2 2
FC = Forca de corte # = Valor mais alto FC = Cutting force # = Higher value SM SM2 A u o|l|o A | n | |
MD = Torque % = Valor mais baixo MD = Torque N = Lower value SM3 A ™ olo A ™1 n u
Y = Angulo radial h = Melhorado Y = Radial rake angle e = Improved o1 N O N
vf = Direcdo do avanco # = Pior vf = Feed direction § = Worse
o 02 A O A
03 A O A |
04 A O A |
A = Recomendado A = Recommended
B = Aplicavel B = Applicable
O = Possivel O = Possible
O = Sob consulta O = Onrequest
~ ~
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Dados de corte RX small
Cutting Data RX small

Furo Passante
Through Bore

Furo Passante com corte interrompido
Through Bore with Interruption

Radial / Stock Removal

A Radial / Stock Removal

>

IS0 UMC  AC Type Geometry  Grade Ve 076005600 mm 0960115100 mm  ©7.600.4.600 mm  © 9.601-15.100 mm AC Type Geometry  Grade Ve 076000600 mm 060115100 mm  FEIMEMUBEd o oo m ©,601-15.100 mm

1 | RXsL BO1 FO512R1 120-160-200 0.12-0.16-0.20 0.12-0.18-0.25 4 | RXsL A01 FO512R1 120-160-200 0.12-0.16-0.20 0.12-0.18-0.25

P1 2 | RXsL BO1 FO512R1 120-150-180 0.12-0.16-0.20 0.12-0.16-0.22 0.050-0.075 0.05-0.075-0.10 5 | RXsL A01 FO512R1 120-150-180 0.12-0.16-0.20 0.12-0.16-0.22 0.050-0.075 0.05-0.075-0.10
3 | RXsL BO1 FO512R1 100-120-150 0.12-0.16-0.20 0.12-0.16-0.20 6 | RXsG A01 FO512R1 100-120-150 0.12-0.16-0.20 0.12-0.16-0.20
1 | RXsL BO1 FO512R1 120-160-200 0.12-0.16-0.20 0.12-0.18-0.25 4 | RXsL A01 FO512R1 120-160-200 0.12-0.16-0.20 0.12-0.18-0.25

P2 2 | RXsL BO1 FO512R1 120-150-180 0.12-0.16-0.20 0.12-0.16-0.22 0.050-0.075 0.05-0.075-0.10 5 | RXsL A01 FO512R1 120-150-180 0.12-0.16-0.20 0.12-0.16-0.22 0.050-0.075 0.05-0.075-0.10
3 | RXsL BO1 FO512R1 100-120-150 0.12-0.16-0.20 0.12-0.16-0.20 6 | RXsG A01 FO512R1 100-120-150 0.12-0.16-0.20 0.12-0.16-0.20 .
1 | RXsL BO1 FO512R1 120-160-180 0.12-0.16-0.20 0.12-0.18-0.25 4 | RXsL A01 FO512R1 120-160-180 0.12-0.16-0.20 0.12-0.18-0.25 § -

P3 2 | RXsL BO1 FO512R1 120-150-160 0.12-0.16-0.20 0.12-0.16-0.22 0.050-0.075 0.05-0.075-0.10 5 | RXsL A01 FO512R1 120-150-160 0.12-0.16-0.20 0.12-0.16-0.22 - é 0.050-0.075 0.05-0.075-0.10
3 | RXsL BO1 FO512R1 100-120-150 0.12-0.16-0.20 0.12-0.16-0.20 6 | RXsG A01 FO512R1 100-120-150 0.12-0.16-0.20 0.12-0.16-0.20 '3 o
1 | RXsL BO1 FO512R1 120-150-180 0.12-0.16-0.20 0.12-0.16-0.20 4 | RXsL A01 FO512R1 120-150-180 0.12-0.16-0.20 0.12-0.16-0.20 E g

P P4 2 | RXsL BO1 FO512R1 120-140-160 0.12-0.16-0.20 0.12-0.16-0.20 0.050-0.075 0.05-0.075-0.10 5 | RXsG A01 FO512R1 120-140-160 0.12-0.16-0.20 0.12-0.16-0.20 g % 0.050-0.075 0.05-0.075-0.10

3 | RXsL BO1 FO512R1 100-120-150 0.12-0.16-0.20 0.12-0.16-0.20 6 | RXsG A01 FO512R1 100-120-150 0.12-0.16-0.20 0.12-0.16-0.20 T O~
1 | RXsL A07 FO512R1 100-130-160 0.10-0.14-0.18 0.10-0.14-0.18 4 | RXsL AO07 FO512R1 100-130-160 0.10-0.14-0.18 0.10-0.14-0.18 § E

P5 2 | RXsL AO07 FO512R1 100-125-150 0.10-0.12-0.15 0.10-0.12-0.15 0.050-0.075 0.050-0.075 5 | RXsG A07 FO512R1 100-125-150 0.10-0.12-0.15 0.10-0.12-0.15 % § 0.050-0.075 0.050-0.075
3 | RXsL A07 FO512R1 80-100-120 0.10-0.12-0.15 0.10-0.12-0.15 6 | RXsG AO07 FO512R1 80-100-120 0.10-0.12-0.15 0.10-0.12-0.15 E -
1 | RXsL A07 FO512R1 50-80-100 0.06-0.08-0.12 0.06-0.08-0.12 4 | RXsL A07 FO512R1 50-80-100 0.06-0.08-0.12 0.06-0.08-0.12

P6 2 | RXsL A07 FO512R1 40-70-90 0.06-0.08-0.12 0.06-0.08-0.12 0.050-0.075 0.050-0.075 5 | RXsG AO07 FO512R1 40-70-90 0.06-0.08-0.12 0.06-0.08-0.12 0.050-0.075 0.050-0.075
3 | RXsL A07 FO512R1 25-50-70 0.06-0.08-0.12 0.06-0.08-0.12 6 | RXsG A07 FO512R1 25-50-70 0.06-0.08-0.12 0.06-0.08-0.12
1 | RXsL A06 FO512R1 15-25-40 0.04-0.06-0.10 0.04-0.06-0.10 4 | RXsL A06 FO512R1 15-25-40 0.04-0.06-0.10 0.04-0.06-0.10

P7 2 | RXsL A06 FO512R1 15-20-30 0.04-0.06-0.10 0.04-0.06-0.10 0.050-0.075 0.050-0.075 5 | RXsG A06 FO512R1 15-20-30 0.04-0.06-0.10 0.04-0.06-0.10 0.050-0.075 0.050-0.075
3 | RXsL A06 FO512R1 15-20-30 0.04-0.06-0.10 0.04-0.06-0.10 6 | RXsG A06 FO512R1 15-20-30 0.04-0.06-0.10 0.04-0.06-0.10
1 | RXsL A07 FO512R1 50-80-100 0.10-0.14-0.16 0.10-0.14-0.16 4 | RXsL A07 FO512R1 50-80-100 0.10-0.14-0.16 0.10-0.14-0.16

M1 2 | RXsL A07 FO512R1 40-70-90 0.08-0.10-0.12 0.08-0.10-0.14 0.050-0.075 0.05-0.075-0.10 5 | RXsL AO07 FO512R1 40-70-90 0.08-0.10-0.12 0.08-0.10-0.14 0.050-0.075 0.05-0.075-0.10
3 | RXsL A07 FO512R1 25-50-70 0.06-0.08-0.12 0.06-0.08-0.12 6 | RXsG A06 FO512R1 25-50-70 0.06-0.08-0.12 0.06-0.08-0.12
1 | RXsL A07 FO512R1 50-80-100 0.10-0.14-0.16 0.10-0.14-0.16 4 | RXsL A07 FO512R1 50-80-100 0.10-0.14-0.16 0.10-0.14-0.16

M2 2 | RXsL A07 FO512R1 40-70-90 0.08-0.10-0.12 0.08-0.10-0.14 0.050-0.075 0.05-0.075-0.10 5 | RXsL AO07 FO512R1 40-70-90 0.08-0.10-0.12 0.08-0.10-0.14 § 0.050-0.075 0.05-0.075-0.10
3 | RXsL A07 FO512R1 25-50-70 0.06-0.08-0.12 0.06-0.08-0.12 6 | RXsG A06 FO512R1 25-50-70 0.06-0.08-0.12 0.06-0.08-0.12 O e
1 | RXsL A07 FO512R1 40-60-80 0.08-0.10-0.14 0.10-0.14-0.16 4 | RXsL A07 FO512R1 40-60-80 0.08-0.10-0.14 0.10-0.14-0.16 a g

M3 2 | RXsL A07 FO512R1 40-60-80 0.08-0.10-0.14 0.08-0.10-0.14 0.050-0.075 0.050-0.075 5 | RXsL AO07 FO512R1 40-60-80 0.08-0.10-0.14 0.08-0.10-0.14 § = 0.050-0.075 0.050-0.075

o 3 | RXsL A07 FO512R1 25-40-70 0.08-0.10-0.14 0.08-0.10-0.14 6 | RXsG A06 FO512R1 25-40-70 0.08-0.10-0.14 0.08-0.10-0.14 _'é §

1 | RXsL A07 FO512R1 25-40-60 0.08-0.10-0.14 0.08-0.10-0.14 4 | RXsL A07 FO512R1 25-40-60 0.08-0.10-0.14 0.08-0.10-0.14 g E

M4 2 | RXsL A07 FO512R1 20-35-55 0.08-0.10-0.14 0.08-0.10-0.14 0.050-0.075 0.050-0.075 5 | RXsG A06 FO512R1 20-35-55 0.08-0.10-0.14 0.08-0.10-0.14 g ~QN—) 0.050-0.075 0.050-0.075
3 | RXsL A07 FO512R1 20-30-50 0.08-0.10-0.14 0.08-0.10-0.14 6 | RXsG A06 FO512R1 20-30-50 0.08-0.10-0.14 0.08-0.10-0.14 é é
1 | RXsL A07 FO512R1 15-25-35 0.05-0.08-0.12 0.05-0.08-0.12 4 | RXsL A07 FO512R1 15-25-35 0.05-0.08-0.12 0.05-0.08-0.12 S g

M5 2 | RXsL A07 FO512R1 15-25-35 0.05-0.08-0.12 0.05-0.08-0.12 0.050-0.075 0.050-0.075 5 | RXsG A06 FO512R1 15-25-35 0.05-0.08-0.12 0.05-0.08-0.12 & 0.050-0.075 0.050-0.075
3 | RXsL A07 FO512R1 10-18-30 0.05-0.08-0.12 0.05-0.08-0.12 6 | RXsG A06 FO512R1 10-18-30 0.05-0.08-0.12 0.05-0.08-0.12
1 | RXsL A07 FO512R1 15-20-30 0.05-0.08-0.12 0.05-0.08-0.12 4 | RXsL A07 FO512R1 15-20-30 0.05-0.08-0.12 0.05-0.08-0.12

M6 2 | RXsL AO07 FO512R1 15-20-30 0.05-0.08-0.12 0.05-0.08-0.12 0.050-0.075 0.050-0.075 5 | RXsG A06 FO512R1 15-20-30 0.05-0.08-0.12 0.05-0.08-0.12 0.050-0.075 0.050-0.075
3 | RXsL A07 FO512R1 10-18-30 0.05-0.08-0.12 0.05-0.08-0.12 6 | RXsG A06 FO512R1 10-18-30 0.05-0.08-0.12 0.05-0.08-0.12

AC Condicao da aplicacdo AC Condicao da aplicacdo
1 Otimas condices 2 Condigbes rasoaveis 3 Condicoes dificeis 4 Otimas condicoes 5 Condigoes rasoaveis 6 Condicoes dificeis

- Fixagdes, maquina e/ou peca estaveis

- Comprimento de projecéo da ferramenta < 4xD
- Otima vazéo de cavacos garantida

- Suprimento de refrigeracéo interna > 20 bar

- Fixacoes, maquina e/ou peca com pouca instabilidade
- Comprimento de projecao da ferramenta < 6xD

- Alguma vazao de cavacos

- Suprimento de refrigeracao interna

- Fixagbes, maquina e/ou peca instaveis

- Comprimento de projecdo da ferramenta < 8xD
- Vazao de cavacos critica

- Suprimento de refrigeracdo interna

- Fixacdes, maquina e/ou peca estaveis

- Comprimento de projecao da ferramenta < 4xD
- Otima vazao de cavacos garantida

- Leve interrupcao simétrica e assimétrica ( < 10%)
- Suprimento de refrigeragao interna > 20 bar

- Fixagoes, maquina e/ou peca com pouca instabilidade
- Comprimento de projecdo da ferramenta < 6xD

- Alguma vazéo de cavacos

- Interrupcdes simétricas (< 30%)

- Suprimento de refrigeracao interna

- Fixagdes, maquina e/ou peca instaveis

- Comprimento de projecéo da ferramenta < 8xD
- Vazdo de cavacos critica

- Interrupcdes simétricas (< 30%)

- Suprimento de refrigeracdo interna

AC Application Conditions
1 Optimal conditions 2 Suboptimal conditions 3 Difficult conditions
- Stable fixture, machine and/or workpiece - Slightly unstable fixture, machine and/or workpiece - Unstable fixture, machine and/or workpiece
- Tool projection length < 11xD - Tool projection length < 15xD - Tool projection length < 15xD
- Optimal chip removal guaranteed - No optimal chip removal guaranteed - Critical chip evacuation
- Internal coolant supply > 20 bar - Internal coolant supply available - Internal coolant supply available

AC Application Conditions
4 Optimal conditions 5 Suboptimal conditions
- Stable fixture, machine and/or workpiece - Slightly unstable fixture, machine and/or workpiece
- Tool projection length < 11xD - Tool projection length < 15xD
- Optimal chip removal guaranteed - No optimal chip removal guaranteed
- Slightly symmetrical and asymmetrical interruption (< 10%) - Medium symmetrical interruptions (< 30%)
- Internal coolant supply > 20 bar - Internal coolant supply available

6 Difficult conditions
- Unstable fixture, machine and/or workpiece
- Tool projection length < 15xD
- No optimal chip removal guaranteed
- Medium symmetrical interruptions (< 30%)
- Internal coolant supply available

Uth/dA www.urma.ch www.urma.ch URL‘A



Dados de corte RX small
Cutting Data RX small

——— Furo Cego i Furo Cego com corte interrompido
1 Blind Hole ——1 Blind Hole with Interruption
A Radial / Stock Removal A Radial / Stock Removal
IS0 UMC  AC Type  Grade Sort Ve 076005600 mm 0960115100 mm  ©7.600.4.600 mm  © 9.601-15.100 mm AC Type Geometry  Grade Ve 07.600.0.600 mm 00601 13 100mm  FEIMEMUBted o (o 0660115100 mm
1 | RXsG GO1 FO512R1 120-160-180 0.08-0.12-0.15 0.12-0.15-0.18 4 | RXsG GO1 FO512R1 120-160-180 0.08-0.12-0.15 0.12-0.15-0.18
P1 2 | RXsG GO1 FO512R1 120-150-160 0.08-0.10-0.15 0.08-0.12-0.15 0.050-0.075 0.05-0.075-0.10 5 | RXsG GO1 FO512R1 120-150-160 0.08-0.10-0.15 0.08-0.12-0.15 0.050-0.075 0.05-0.075-0.10
3 | RXsG GO1 FO512R1 100-120-150 0.06-0.08-0.12 0.08-0.10-0.15 6 | RXsG GO1 FO512R1 100-120-150 0.06-0.08-0.12 0.08-0.10-0.15
1 | RXsG GO1 FO512R1 120-160-180 0.08-0.12-0.15 0.12-0.15-0.18 4 | RXsG GO1 FO512R1 120-160-180 0.08-0.12-0.15 0.12-0.15-0.18
P2 2 | RXsG GO1 FO512R1 120-150-160 0.08-0.10-0.15 0.08-0.12-0.15 0.050-0.075 0.05-0.075-0.10 5 | RXsG GO1 FO512R1 120-150-160 0.08-0.10-0.15 0.08-0.12-0.15 0.050-0.075 0.05-0.075-0.10
3 | RXsG GO1 FO512R1 100-120-150 0.06-0.08-0.12 0.08-0.10-0.15 6 | RXsG GO1 FO512R1 100-120-150 0.06-0.08-0.12 0.08-0.10-0.15 .
1 | RXsG GO1 FO512R1 120-150-180 0.08-0.12-0.15 0.12-0.15-0.18 4 | RXsG GO1 FO512R1 120-150-180 0.08-0.12-0.15 0.12-0.15-0.18 § .
P3 2 | RXsG GO1 FO512R1 120-140-160 0.08-0.10-0.15 0.08-0.12-0.15 0.050-0.075 0.05-0.075-0.10 5 | RXsG GO1 FO512R1 120-140-160 0.08-0.10-0.15 0.08-0.12-0.15 - § 0.050-0.075 0.05-0.075-0.10
3 | RXsG GO1 FO512R1 100-120-150 0.06-0.08-0.12 0.08-0.10-0.15 6 | RXsG GO1 FO512R1 100-120-150 0.06-0.08-0.12 0.08-0.10-0.15 '3 &
1 | RXsG GO1 FO512R1 120-150-180 0.08-0.12-0.15 0.12-0.15-0.18 4 | RXsG GO1 FO512R1 120-150-180 0.08-0.12-0.15 0.12-0.15-0.18 E o
P P4 2 | RXsG GO1 FO512R1 120-140-160 0.08-0.10-0.15 0.08-0.12-0.15 0.050-0.075 0.05-0.075-0.10 5 | RXsG GO1 FO512R1 120-140-160 0.08-0.10-0.15 0.08-0.12-0.15 § E 0.050-0.075 0.05-0.075-0.10
3 | RXsG GO1 FO512R1 100-120-150 0.06-0.08-0.12 0.08-0.10-0.15 6 | RXsG GO1 FO512R1 100-120-150 0.06-0.08-0.12 0.08-0.10-0.15 % “E
1 | RXsG GO1 FO512R1 100-120-140 0.08-0.12-0.15 0.10-0.14-0.18 4 | RXsG GO1 FO512R1 100-120-140 0.08-0.12-0.15 0.10-0.14-0.18 § @
P5 2 | RXsG GO1 FO512R1 90-110-130 0.08-0.10-0.15 0.10-0.12-0.15 0.050-0.075 0.050-0.075 5 | RXsG GO1 FO512R1 90-110-130 0.08-0.10-0.15 0.10-0.12-0.15 g é 0.050-0.075 0.050-0.075
3 | RXsG GO1 FO512R1 80-100-120 0.06-0.08-0.12 0.10-0.12-0.15 6 | RXsG GO1 FO512R1 80-100-120 0.06-0.08-0.12 0.10-0.12-0.15 :
-
1 | RXsG GO1 FO512R1 50-80-100 0.06-0.08-0.12 0.06-0.08-0.12 4 | RXsG GO1 FO512R1 50-80-100 0.06-0.08-0.12 0.06-0.08-0.12
P6 2 | RXsG GO1 FO512R1 40-70-90 0.06-0.08-0.12 0.06-0.08-0.12 0.050-0.075 0.050-0.075 5 | RXsG GO1 FO512R1 40-70-90 0.06-0.08-0.12 0.06-0.08-0.12 0.050-0.075 0.050-0.075
3 | RXsG GO1 FO512R1 25-50-70 0.06-0.08-0.12 0.06-0.08-0.12 6 | RXsG GO1 FO512R1 25-50-70 0.06-0.08-0.12 0.06-0.08-0.12
1 | RXsG GO06 FO512R1 15-25-40 0.04-0.06-0.10 0.04-0.06-0.10 4 | RXsG G06 FO512R1 15-25-40 0.04-0.06-0.10 0.04-0.06-0.10
P7 2 | RXsG GO06 FO512R1 15-20-30 0.04-0.06-0.10 0.04-0.06-0.10 0.050-0.075 0.050-0.075 5 | RXsG GO06 FO512R1 15-20-30 0.04-0.06-0.10 0.04-0.06-0.10 0.050-0.075 0.050-0.075
3 | RXsG GO06 FO512R1 15-20-30 0.04-0.06-0.10 0.04-0.06-0.10 6 | RXsG GO06 FO512R1 15-20-30 0.04-0.06-0.10 0.04-0.06-0.10
1 | RXsG GO7 FO512R1 50-80-100 0.08-0.12-0.14 0.10-0.14-0.16 4 | RXsG G17 FO512R1 50-80-100 0.08-0.12-0.14 0.10-0.14-0.16
M1 2 | RXsG GO7 FO512R1 40-70-90 0.08-0.10-0.12 0.08-0.10-0.14 0.050-0.075 0.05-0.075-0.10 5 | RXsG G17 FO512R1 40-70-90 0.08-0.10-0.12 0.08-0.10-0.12 0.050-0.075 0.05-0.075-0.10
3 | RXsG GO7 FO512R1 25-50-70 0.06-0.08-0.12 0.06-0.08-0.12 6 | RXsG G16 FO512R1 25-50-70 0.06-0.08-0.12 0.06-0.08-0.12
1 | RXsG GO7 FO512R1 50-80-100 0.08-0.12-0.14 0.10-0.14-0.16 4 | RXsG G17 FO512R1 50-80-100 0.08-0.12-0.14 0.10-0.14-0.16
M2 2 | RXsG GO7 FO512R1 40-70-90 0.08-0.10-0.12 0.08-0.10-0.14 0.050-0.075 0.05-0.075-0.10 5 | RXsG G17 FO512R1 40-70-90 0.08-0.10-0.12 0.08-0.10-0.12 § 0.050-0.075 0.05-0.075-0.10
3 | RXsG GO7 FO512R1 25-50-70 0.06-0.08-0.12 0.06-0.08-0.12 6 | RXsG G16 FO512R1 25-50-70 0.06-0.08-0.12 0.06-0.08-0.12 ©
1 | RXsG GO7 FO512R1 40-60-80 0.08-0.12-0.14 0.10-0.14-0.16 4 | RXsG G17 FO512R1 40-60-80 0.08-0.12-0.14 0.08-0.10-0.14 2 8f
M3 2 | RXsG GO7 FO512R1 40-60-80 0.08-0.10-0.12 0.08-0.10-0.14 0.050-0.075 0.050-0.075 5 | RXsG G17 FO512R1 40-60-80 0.08-0.10-0.12 0.08-0.10-0.14 ;8 =1 0.050-0.075 0.050-0.075
™M 3 | RXsG GO7 FO512R1 25-40-70 0.06-0.08-0.12 0.06-0.08-0.12 6 | RXsG G16 FO512R1 25-40-70 0.06-0.08-0.12 0.08-0.10-0.14 _'é §
1 | RXsG GO7 FO512R1 25-40-60 0.08-0.10-0.14 0.08-0.12-0.14 4 | RXsG G16 FO512R1 25-40-60 0.08-0.10-0.14 0.08-0.10-0.14 g E
M4 2 | RXsG GO7 FO512R1 20-35-55 0.05-0.08-0.12 0.08-0.10-0.12 0.050-0.075 0.050-0.075 5 | RXsG G16 FO512R1 20-35-55 0.05-0.08-0.12 0.08-0.10-0.14 g wE 0.050-0.075 0.050-0.075
3 | RXsG GO7 FO512R1 20-30-50 0.05-0.08-0.12 0.06-0.08-0.12 6 | RXsG G16 FO512R1 20-30-50 0.05-0.08-0.12 0.08-0.10-0.14 % é
1 | RXsG GO7 FO512R1 15-25-35 0.05-0.08-0.10 0.05-0.08-0.12 4 | RXsG G16 FO512R1 15-25-35 0.05-0.08-0.10 0.05-0.08-0.12 g ¢
M5 2 | RXsG G07 FO512R1 15-25-35 0.05-0.08-0.10 0.05-0.08-0.12 0.050-0.075 0.050-0.075 5 | RXsG G16 FO512R1 15-25-35 0.05-0.08-0.10 0.05-0.08-0.12 & 0.050-0.075 0.050-0.075
3 | RXsG G07 FO512R1 15-25-35 0.05-0.08-0.10 0.05-0.08-0.12 6 | RXsG G16 FO512R1 15-25-35 0.05-0.08-0.10 0.05-0.08-0.12
1 | RXsG G07 FO512R1 15-20-30 0.05-0.08-0.10 0.05-0.08-0.12 4 | RXsG G16 FO512R1 15-20-30 0.05-0.08-0.10 0.05-0.08-0.12
M6 2 | RXsG G07 FO512R1 15-20-30 0.05-0.08-0.10 0.05-0.08-0.12 0.050-0.075 0.050-0.075 5 | RXsG G16 FO512R1 15-20-30 0.05-0.08-0.10 0.05-0.08-0.12 0.050-0.075 0.050-0.075
3 | RXsG G07 FO512R1 15-20-30 0.05-0.08-0.10 0.05-0.08-0.12 6 | RXsG G16 FO512R1 15-20-30 0.05-0.08-0.10 0.05-0.08-0.12
AC Condicao da aplicacdo AC Condicao da aplicacdo
1 Otimas condicGes 2 Condicoes rasoaveis 3 Condicoes dificeis 4 Otimas condicdes 5 Condicoes rasoaveis 6 Condicoes dificeis
- Fixagdes, maquina e/ou peca estaveis - Fixacoes, maquina e/ou peca com pouca instabilidade - Fixagbes, maquina e/ou peca instaveis - Fixacdes, maquina e/ou peca estaveis - Fixagoes, maquina e/ou peca com pouca instabilidade - Fixagdes, maquina e/ou peca instaveis
- Comprimento de projecéo da ferramenta < 4xD - Comprimento de projecdo da ferramenta < 6xD - Comprimento de projecdo da ferramenta < 8xD - Comprimento de projecdo da ferramenta < 4xD - Comprimento de projecdo da ferramenta < 6xD - Comprimento de projecéo da ferramenta < 8xD
- Otima vazéo de cavacos garantida - Alguma vazao de cavacos - Vazéo de cavacos critica - Otima vazao de cavacos garantida - Alguma vazéo de cavacos - Vazao de cavacos critica
- Suprimento de refrigeracéo interna > 20 bar - Suprimento de refrigeracao interna - Suprimento de refrigeracdo interna - Leve interrupcao simétrica e assimétrica ( < 10%) - Interrupcdes simétricas (< 30%) - Interrupcdes simétricas (< 30%)
- Suprimento de refrigeracéo interna > 20 bar - Suprimento de refrigeracéo interna - Suprimento de refrigeracéo interna
AC Application Conditions AC Application Conditions
1 Optimal conditions 2 Suboptimal conditions 3 Difficult conditions 4 Optimal conditions 5 Suboptimal conditions 6 Difficult conditions
- Stable fixture, machine and/or workpiece - Slightly unstable fixture, machine and/or workpiece - Unstable fixture, machine and/or workpiece - Stable fixture, machine and/or workpiece - Slightly unstable fixture, machine and/or workpiece - Unstable fixture, machine and/or workpiece
- Tool projection length < 11xD - Tool projection length < 15xD - Tool projection length < 15xD - Tool projection length < 11xD - Tool projection length < 15xD - Tool projection length < 15xD
- Optimal chip removal guaranteed - No optimal chip removal guaranteed - Critical chip evacuation - Optimal chip removal guaranteed - No optimal chip removal guaranteed - No optimal chip removal guaranteed
- Internal coolant supply > 20 bar - Internal coolant supply available - Internal coolant supply available - Slightly symmetrical and asymmetrical interruption (< 10%) - Medium symmetrical interruptions (< 30%) - Medium symmetrical interruptions (< 30%)
- Internal coolant supply > 20 bar - Internal coolant supply available - Internal coolant supply available
1 1
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A

Dados de corte RX small
Cutting Data RX small

Furo Passante
Through Bore

A

Radial / Stock Removal

IS0 UMC AC Type Geometry  Grade Ve ] 7.600-];2.600 mm @ 9.601-:;.100 mm @ 7.600?9':.,600 mm 0 9.501-?;100 mm

1 | RXsG AO01 FO514R2 100-140-180 0.12-0.18-0.25 0.16-0.22-0.30

K1 2 | RXsG AO01 FO514R2 80-120-160 0.10-0.15-0.20 0.12-0.18-0.25 0.10-0.15 0.10-0.15-0.20
3 | RXsG GO1 FO514R2 70-100-140 0.08-0.12-0.16 0.10-0.15-0.20
1 | RXsG AO01 FO514R2 100-140-180 0.12-0.18-0.25 0.16-0.22-0.30

K2 2 | RXsG AO01 FO514R2 80-120-160 0.10-0.15-0.20 0.12-0.18-0.25 0.10-0.15 0.10-0.15-0.20
3 | RXsG GO1 FO514R2 70-100-140 0.08-0.12-0.16 0.10-0.15-0.20
1 | RXsG AO01 FO514R2 100-140-180 0.12-0.18-0.25 0.16-0.20-0.25

K3 2 | RXsG AO01 FO514R2 80-120-160 0.10-0.15-0.20 0.12-0.18-0.25 0.10-0.15 0.10-0.15-0.20
3 | RXsG GO1 FO514R2 70-100-140 0.08-0.12-0.16 0.10-0.15-0.20
1 | RXsG AO01 FO514R2 90-120-140 0.12-0.18-0.25 0.16-0.20-0.25

K4 2 | RXsG AO01 FO514R2 80-100-120 0.10-0.15-0.20 0.12-0.18-0.25 0.075-0.10-0.15 0.10-0.15
3 | RXsG GO1 FO514R2 80-100-120 0.08-0.12-0.16 0.10-0.15-0.20

K 1 | RXsG AO01 FO514R2 60-80-100 0.10-0.16-0.22 0.12-0.18-0.25

K5 2 | RXsG AO01 FO514R2 60-80-100 0.08-0.14-0.18 0.10-0.15-0.20 0.075-0.10-0.15 0.10-0.15
3 | RXsG GO1 FO514R2 50-70-90 0.08-0.12-0.16 0.10-0.12-0.18
1 | RXsG AO01 FO514R2 60-80-100 0.08-0.14-0.18 0.12-0.16-0.22

K6 2 | RXsG AO01 FO514R2 60-80-100 0.08-0.12-0.14 0.10-0.14-0.18 0.075-0.10-0.15 0.10-0.15
3 | RXsG GO1 FO514R2 50-70-90 0.08-0.10-0.12 0.10-0.12-0.18
1 | RXsG AO01 FO512R1 40-60-80 0.08-0.12-0.14 0.10-0.12-0.14

K7 2 | RXsG AO01 FO512R1 40-60-80 0.08-0.10-0.12 0.08-0.10-0.12 0.050-0.075 0.050-0.075-0.10
3 | RXsG GO1 FO512R1 25-40-70 0.06-0.08-0.10 0.08-0.10-0.12
1 | RXsG AO01 FO512R1 40-60-80 0.08-0.12-0.14 0.10-0.12-0.14

K8 2 | RXsG AO01 FO512R1 40-60-80 0.08-0.10-0.12 0.08-0.10-0.12 0.050-0.075 0.050-0.075-0.10
3 | RXsG GO1 FO512R1 25-40-70 0.06-0.08-0.10 0.08-0.10-0.12
1 RXsL BO7 FO510C 180-250-320 0.18-0.25-0.35 0.18-0.25-0.35

N1 2 | RXsL BO7 FO510C 160-220-280 0.16-0.20-0.28 0.16-0.20-0.28 0.075-0.10-0.15 0.10-0.15-0.20
3 | RXsL A07 FO510C 140-180-220 0.12-0.16-0.20 0.12-0.16-0.20
1 | RXsL BO7 FO510C 180-250-320 0.18-0.25-0.35 0.18-0.25-0.35

N2 2 | RXsL BO7 FO510C 160-220-280 0.16-0.20-0.28 0.16-0.20-0.28 0.075-0.10-0.15 0.10-0.15-0.20
3 | RXsL A07 F0510C 140-180-220 0.12-0.16-0.20 0.12-0.16-0.20
1 RXsL BO7 FO520C 180-250-320 0.18-0.25-0.35 0.18-0.25-0.35

N3 2 | RXsL BO7 F0520C 160-220-280 0.16-0.20-0.28 0.16-0.20-0.28 0.075-0.10-0.15 0.10-0.15-0.20
3 | RXsL A07 FO520C 140-180-220 0.12-0.16-0.20 0.12-0.16-0.20

N 1 | RXsL BO7 F0520C 140-180-220 0.18-0.22-0.30 0.18-0.22-0.30

N4 2 | RXsL BO7 FO520C 140-180-220 0.12-0.16-0.22 0.12-0.16-0.22 0.075-0.10-0.15 0.10-0.15-0.20
3 | RXsL A07 F0520C 140-160-200 0.10-0.14-0.20 0.10-0.14-0.20
1 RXsL A07 F0520C 140-180-220 0.12-0.18-0.25 0.12-0.18-0.25

N5 2 | RXsL A07 F0520C 140-160-200 0.12-0.16-0.22 0.12-0.16-0.22 0.05-0.075-0.10 0.075-0.10-0.15
3 | RXsL A07 F0520C 120-140-180 0.10-0.14-0.20 0.10-0.14-0.20
1 | RXsL A07 F0520C 50-70-100 0.12-0.16-0.20 0.12-0.16-0.20

N6 2 | RXsL A07 FO520C 50-70-100 0.10-0.14-0.18 0.10-0.14-0.18 0.05-0.075-0.10 0.075-0.10-0.15
3 | RXsL A07 F0520C 40-60-80 0.10-0.12-0.16 0.10-0.12-0.16

AC Condicao da aplicacao
1 Otimas condices 2 Condigbes rasoaveis 3 Condicoes dificeis

- Fixagdes, maquina e/ou peca estaveis

- Comprimento de projecéo da ferramenta < 4xD
- Otima vazao de cavacos garantida

- Suprimento de refrigeracéo interna > 20 bar

AC Application Conditions
1 Optimal conditions
- Stable fixture, machine and/or workpiece
- Tool projection length < 11xD
- Optimal chip removal guaranteed
- Internal coolant supply > 20 bar

Ve
URMA
I

- FixagOes, maquina e/ou peca com pouca instabilidade

- Comprimento de projecao da ferramenta < 6xD
- Alguma vazéo de cavacos

- Suprimento de refrigeracao interna

2 Suboptimal conditions

- Slightly unstable fixture, machine and/or workpiece

- Tool projection length < 15xD
- No optimal chip removal guaranteed
- Internal coolant supply available

3

- Fixagbes, maquina e/ou peca instaveis
- Comprimento de projecao da ferramenta < 8xD

- Vazao de cavacos critica

- Suprimento de refrigeracdo interna

Difficult conditions

- Unstable fixture, machine and/or workpiece
- Tool projection length < 15xD

- Critical chip evacuation

- Internal coolant supply available

www.urma.ch

A

Furo Passante com corte interrompido
Through Bore with Interruption

Radial / Stock Removal

AC Type Geometry  Grade Ve ) 7.2%;?;!65)lgmm o 9.;31F-l1]g.$;ot mm  fZIntermupted o 000 mm 0 9.601-15.100 mm
4 | RXsG A01 FO514R2 100-140-180 0.12-0.18-0.25 0.16-0.22-0.30

5 | RXsG A01 FO514R2 80-120-160 0.10-0.15-0.20 0.12-0.18-0.25 0.10-0.15 0.10-0.15-0.20
6 | RXsG GO1 FO514R2 70-100-140 0.08-0.12-0.16 0.10-0.15-0.20

4 | RXsG A01 FO514R2 100-140-180 0.12-0.18-0.25 0.16-0.22-0.30

5 | RXsG A01 FO514R2 80-120-160 0.10-0.15-0.20 0.12-0.18-0.25 0.10-0.15 0.10-0.15-0.20
6 | RXsG GO1 FO514R2 70-100-140 0.08-0.12-0.16 0.10-0.15-0.20

4 | RXsG A01 FO514R2 100-140-180 0.12-0.18-0.25 0.16-0.20-0.25

5 | RXsG A01 FO514R2 80-120-160 0.10-0.15-0.20 0.12-0.18-0.25 X 0.10-0.15 0.10-0.15-0.20
6 | RXsG GO1 FO514R2 70-100-140 0.08-0.12-0.16 0.10-0.15-0.20 8; =

4 | RXsG A01 FO514R2 90-120-140 0.12-0.18-0.25 0.16-0.20-0.25 a g

5 | RXsG A01 FO514R2 80-100-120 0.10-0.15-0.20 0.12-0.18-0.25 ;8 R 0.075-0.10-0.15 0.10-0.15

6 | RXsG GO1 FO514R2 80-100-120 0.08-0.12-0.16 0.10-0.15-0.20 é §

4 | RXsG A01 FO514R2 60-80-100 0.10-0.16-0.22 0.12-0.18-0.25 i‘-’ E

5 | RXsG A01 FO514R2 60-80-100 0.08-0.14-0.18 0.10-0.15-0.20 % qu—J 0.075-0.10-0.15 0.10-0.15

6 | RXsG G11 FO514R2 50-70-90 0.08-0.12-0.16 0.10-0.12-0.18 @ 3

4 | RXsG A01 FO514R2 60-80-100 0.08-0.14-0.18 0.12-0.16-0.22 5 2

5 | RXsG A01 FO514R2 60-80-100 0.08-0.12-0.14 0.10-0.14-0.18 &N 0.075-0.10-0.15 0.10-0.15

6 | RXsG G FO514R2 50-70-90 0.08-0.10-0.12 0.10-0.12-0.18

4 | RXsG A01 FO512R1 40-60-80 0.08-0.12-0.14 0.10-0.12-0.14

5 | RXsG A01 FO512R1 40-60-80 0.08-0.10-0.12 0.08-0.10-0.12 0.050-0.075 0.050-0.075-0.10
6 | RXsG G11 FO512R1 25-40-70 0.06-0.08-0.10 0.08-0.10-0.12

4 | RXsG A01 FO512R1 40-60-80 0.08-0.12-0.14 0.10-0.12-0.14

5 | RXsG A01 FO512R1 40-60-80 0.08-0.10-0.12 0.08-0.10-0.12 0.050-0.075 0.050-0.075-0.10
6 | RXsG G FO512R1 25-40-70 0.06-0.08-0.10 0.08-0.10-0.12

4 | RXsL BO7 FO510C 180-250-320 0.18-0.25-0.35 0.18-0.25-0.35

5 | RXsL A07 FO510C 160-220-280 0.14-0.18-0.25 0.14-0.18-0.25 0.075-0.10-0.15 0.10-0.15-0.20
6 | RXsG G17 FO510C 140-180-220 0.10-0.14-0.20 0.10-0.14-0.20

4 | RXsL BO7 FO510C 180-250-320 0.18-0.25-0.35 0.18-0.25-0.35

5 | RXsL A07 FO510C 160-220-280 0.14-0.18-0.25 0.14-0.18-0.25 § 0.075-0.10-0.15 0.10-0.15-0.20
6 | RXsG G17 FO510C 140-180-220 0.10-0.14-0.20 0.10-0.14-0.20 © <

4 | RXsL BO7 F0520C 180-250-320 0.18-0.25-0.35 0.18-0.25-0.35 2 g

5 | RXsL A07 F0520C 160-220-280 0.14-0.18-0.25 0.14-0.18-0.25 ,-8 =1 0.075-0.10-0.15 0.10-0.15-0.20
6 | RXsG G17 F0520C 140-180-220 0.10-0.14-0.20 0.10-0.14-0.20 .'é §

4 | RXsL BO7 F0520C 140-180-220 0.18-0.22-0.30 0.18-0.22-0.30 E’ 3

5 | RXsL A07 F0520C 140-180-220 0.10-0.14-0.20 0.10-0.14-0.20 g qu—J 0.075-0.10-0.15 0.10-0.15-0.20
6 | RXsG G17 F0520C 140-160-200 0.10-0.14-0.18 0.10-0.14-0.18 g é

4 | RXsL A06 F0520C 140-180-220 0.12-0.18-0.25 0.12-0.18-0.25 g ¢

5 | RXsL A06 F0520C 140-160-200 0.12-0.16-0.22 0.12-0.16-0.22 & 0.05-0.075-0.10 0.075-0.10-0.15
6 | RXsG G06 F0520C 120-140-180 0.10-0.12-0.16 0.10-0.12-0.16

4 | RXsL A06 F0520C 50-70-100 0.12-0.16-0.20 0.12-0.16-0.20

5 | RXsL A06 F0520C 50-70-100 0.10-0.14-0.18 0.10-0.14-0.18 0.05-0.075-0.10 0.075-0.10-0.15
6 | RXsG G06 F0520C 40-60-80 0.08-0.10-0.14 0.08-0.10-0.14

AC Condicao da aplicacdo
4 Otimas condicoes 5 Condicoes rasoaveis 6 Condicoes dificeis

- Fixagdes, maquina e/ou peca estaveis

- Comprimento de projecao da ferramenta < 4xD
- Otima vazao de cavacos garantida

- Leve interrupcao simétrica e assimétrica ( < 10%)
- Suprimento de refrigeracao interna > 20 bar

AC Application Conditions

4 Optimal conditions 5
- Stable fixture, machine and/or workpiece
- Tool projection length < 11xD
- Optimal chip removal guaranteed
- Slightly symmetrical and asymmetrical interruption (< 10%)
- Internal coolant supply > 20 bar

Suboptimal conditions

www.urma.ch

- Slightly unstable fixture, machine and/or workpiece
- Tool projection length < 15xD

- No optimal chip removal guaranteed

- Medium symmetrical interruptions (< 30%)
- Internal coolant supply available

- Fixagoes, maquina e/ou peca com pouca instabilidade
- Comprimento de projecdo da ferramenta < 6xD

- Alguma vazao de cavacos

- Interrupcoes simétricas (< 30%)

- Suprimento de refrigeracéo interna

- Fixagdes, maquina e/ou peca instaveis
- Comprimento de projecéo da ferramenta < 8xD

- Vazao de cavacos critica

- Interrupcoes simétricas (< 30%)
- Suprimento de refrigeracéo interna

6 Difficult conditions
- Unstable fixture, machine and/or workpiece

- Tool projection length < 15xD

- No optimal chip removal guaranteed
- Medium symmetrical interruptions (< 30%)
- Internal coolant supply available
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Dados de corte RX small
Cutting Data RX small

—— Furo Cego i Furo Cego com corte interrompido
— Blind Hole ——1 Blind Hole with Interruption
A Radial / Stock Removal A Radial / Stock Removal
IS0 UMC AC Type Geometry  Grade Ve o 7.600-];2.600 mm @ 9.601-: 3100mm  ©7.6008.600 mm ©9.601-13.100 mm AC Type Geometry  Grade Ve 2 7.2%;?;!65)lgmm o 9.;31F-l1]g.$;ot mm  fZIntermupted o 000 mm 0 9.601-15.100 mm
1 | RXsG A01 FO514R2 100-140-180 0.12-0.18-0.25 0.16-0.22-0.30 4 | RXsG AO01 FO514R2 100-140-180 0.12-0.18-0.25 0.16-0.22-0.30
K1 2 | RXsG A01 FO514R2 80-120-160 0.10-0.15-0.20 0.12-0.18-0.25 0.10-0.15 0.10-0.15-0.20 5 | RXsG A01 FO514R2 80-120-160 0.10-0.15-0.20 0.12-0.18-0.25 0.10-0.15 0.10-0.15-0.20
3 | RXsG GO1 FO514R2 70-100-140 0.08-0.12-0.16 0.10-0.15-0.20 6 | RXsG GO1 FO514R2 70-100-140 0.08-0.12-0.16 0.10-0.15-0.20
1 | RXsG A01 FO514R2 100-140-180 0.12-0.18-0.25 0.16-0.22-0.30 4 | RXsG A01 FO514R2 100-140-180 0.12-0.18-0.25 0.16-0.22-0.30
K2 2 | RXsG A01 FO514R2 80-120-160 0.10-0.15-0.20 0.12-0.18-0.25 0.10-0.15 0.10-0.15-0.20 5 | RXsG AO01 FO514R2 80-120-160 0.10-0.15-0.20 0.12-0.18-0.25 0.10-0.15 0.10-0.15-0.20
3 | RXsG GO1 FO514R2 70-100-140 0.08-0.12-0.16 0.10-0.15-0.20 6 | RXsG GO1 FO514R2 70-100-140 0.08-0.12-0.16 0.10-0.15-0.20
1 | RXsG AO01 FO514R2 100-140-180 0.12-0.18-0.25 0.16-0.20-0.25 4 | RXsG AO01 FO514R2 100-140-180 0.12-0.18-0.25 0.16-0.20-0.25
K3 2 | RXsG AO1 FO514R2 80-120-160 0.10-0.15-0.20 0.12-0.18-0.25 0.10-0.15 0.10-0.15-0.20 5 | RXsG A01 FO514R2 80-120-160 0.10-0.15-0.20 0.12-0.18-0.25 R 0.10-0.15 0.10-0.15-0.20
3 | RXsG GO1 FO514R2 70-100-140 0.08-0.12-0.16 0.10-0.15-0.20 6 | RXsG GO1 FO514R2 70-100-140 0.08-0.12-0.16 0.10-0.15-0.20 8 x
1 | RXsG A01 FO514R2 90-120-140 0.12-0.18-0.25 0.16-0.20-0.25 4 | RXsG A01 FO514R2 90-120-140 0.12-0.18-0.25 0.16-0.20-0.25 a 8
K4 2 | RXsG A01 FO514R2 80-100-120 0.10-0.15-0.20 0.12-0.18-0.25 0.075-0.10-0.15 0.10-0.15 5 | RXsG AO01 FO514R2 80-100-120 0.10-0.15-0.20 0.12-0.18-0.25 § = 0.075-0.10-0.15 0.10-0.15
K 3 | RXsG GO1 FO514R2 80-100-120 0.08-0.12-0.16 0.10-0.15-0.20 6 | RXsG GO1 FO514R2 80-100-120 0.08-0.12-0.16 0.10-0.15-0.20 é §
1 | RXsG A01 FO514R2 60-80-100 0.10-0.16-0.22 0.12-0.18-0.25 4 | RXsG AO01 FO514R2 60-80-100 0.10-0.16-0.22 0.12-0.18-0.25 i‘-’ E
K5 2 | RXsG A01 FO514R2 60-80-100 0.08-0.14-0.18 0.10-0.15-0.20 0.075-0.10-0.15 0.10-0.15 5 | RXsG AO1 FO514R2 60-80-100 0.08-0.14-0.18 0.10-0.15-0.20 % “‘E 0.075-0.10-0.15 0.10-0.15
3 | RXsG GO1 FO514R2 50-70-90 0.08-0.12-0.16 0.10-0.12-0.18 6 | RXsG G11 FO514R2 50-70-90 0.08-0.12-0.16 0.10-0.12-0.18 @ 5
1 | RXsG A01 FO514R2 60-80-100 0.08-0.14-0.18 0.12-0.16-0.22 4 | RXsG A01 FO514R2 60-80-100 0.08-0.14-0.18 0.12-0.16-0.22 5 g
K6 2 | RXsG AO01 FO514R2 60-80-100 0.08-0.12-0.14 0.10-0.14-0.18 0.075-0.10-0.15 0.10-0.15 5 | RXsG AO01 FO514R2 60-80-100 0.08-0.12-0.14 0.10-0.14-0.18 &N 0.075-0.10-0.15 0.10-0.15
3 | RXsG GO1 FO514R2 50-70-90 0.08-0.10-0.12 0.10-0.12-0.18 6 | RXsG G111 FO514R2 50-70-90 0.08-0.10-0.12 0.10-0.12-0.18
1 | RXsG AO1 FO512R1 40-60-80 0.08-0.12-0.14 0.10-0.12-0.14 4 | RXsG A01 FO512R1 40-60-80 0.08-0.12-0.14 0.10-0.12-0.14
K7 2 | RXsG A01 FO512R1 40-60-80 0.08-0.10-0.12 0.08-0.10-0.12 0.050-0.075 0.050-0.075-0.10 5 | RXsG A01 FO512R1 40-60-80 0.08-0.10-0.12 0.08-0.10-0.12 0.050-0.075 0.050-0.075-0.10
3 | RXsG GO1 FO512R1 25-40-70 0.06-0.08-0.10 0.08-0.10-0.12 6 | RXsG G11 FO512R1 25-40-70 0.06-0.08-0.10 0.08-0.10-0.12
1 | RXsG A01 FO512R1 40-60-80 0.08-0.12-0.14 0.10-0.12-0.14 4 | RXsG A01 FO512R1 40-60-80 0.08-0.12-0.14 0.10-0.12-0.14
K8 2 | RXsG A01 FO512R1 40-60-80 0.08-0.10-0.12 0.08-0.10-0.12 0.050-0.075 0.050-0.075-0.10 5 | RXsG AO1 FO512R1 40-60-80 0.08-0.10-0.12 0.08-0.10-0.12 0.050-0.075 0.050-0.075-0.10
3 | RXsG GO1 FO512R1 25-40-70 0.06-0.08-0.10 0.08-0.10-0.12 6 | RXsG G11 FO512R1 25-40-70 0.06-0.08-0.10 0.08-0.10-0.12
1 | RXsG G07 FO510C 180-250-320 0.10-0.14-0.20 0.12-0.18-0.25 4 | RXsG G07 FO510C 180-250-320 0.10-0.14-0.20 0.12-0.18-0.25
N1 2 | RXsG G07 F0510C 160-220-280 0.10-0.14-0.20 0.12-0.16-0.22 0.050-0.075 0.05-0.075-0.10 5 | RXsG G07 FO510C 160-220-280 0.10-0.14-0.20 0.12-0.16-0.22 0.050-0.075 0.05-0.075-0.10
3 | RXsG G07 FO510C 140-180-220 0.10-0.12-0.16 0.10-0.14-0.20 6 | RXsG G07 FO510C 140-180-220 0.10-0.12-0.16 0.10-0.14-0.20
1 | RXsG G07 F0510C 180-250-320 0.10-0.14-0.20 0.12-0.18-0.25 4 | RXsG G07 FO510C 180-250-320 0.10-0.14-0.20 0.12-0.18-0.25
N2 2 | RXsG G07 F0510C 160-220-280 0.10-0.14-0.20 0.12-0.16-0.22 0.050-0.075 0.05-0.075-0.10 5 | RXsG G07 FO510C 160-220-280 0.10-0.14-0.20 0.12-0.16-0.22 § 0.050-0.075 0.05-0.075-0.10
3 | RXsG G07 F0510C 140-180-220 0.10-0.12-0.16 0.10-0.14-0.20 6 | RXsG G07 FO510C 140-180-220 0.10-0.12-0.16 0.10-0.14-0.20 © e
1 | RXsG G07 F0520C 180-250-320 0.10-0.14-0.20 0.12-0.18-0.25 4 | RXsG G17 F0520C 180-250-320 0.10-0.14-0.20 0.12-0.18-0.25 2 8
N3 2 | RXsG G07 F0520C 160-220-280 0.10-0.14-0.20 0.12-0.16-0.22 0.050-0.075 0.05-0.075-0.10 5 | RXsG G17 F0520C 160-220-280 0.10-0.14-0.20 0.12-0.16-0.22 ,-8 = 0.050-0.075 0.05-0.075-0.10
N 3 | RXsG G07 F0520C 140-180-220 0.10-0.12-0.16 0.10-0.14-0.20 6 | RXsG G17 F0520C 140-180-220 0.10-0.12-0.16 0.10-0.14-0.20 .’5 §
1 | RXsG G07 F0520C 140-180-220 0.10-0.14-0.20 0.10-0.14-0.20 4 | RXsG G16 F0520C 140-180-220 0.10-0.14-0.20 0.10-0.14-0.20 = 3
N4 2 | RXsG G07 F0520C 140-180-220 0.10-0.14-0.20 0.10-0.14-0.20 0.050-0.075 0.05-0.075-0.10 5 | RXsG G16 F0520C 140-180-220 0.10-0.14-0.20 0.10-0.14-0.20 g wz 0.050-0.075 0.05-0.075-0.10
3 | RXsG G07 F0520C 140-160-200 0.10-0.12-0.16 0.10-0.12-0.16 6 | RXsG G16 F0520C 140-160-200 0.10-0.12-0.16 0.10-0.12-0.16 g é
1 | RXsG G07 F0520C 140-180-220 0.10-0.14-0.20 0.10-0.14-0.20 4 | RXsG G17 F0520C 140-180-220 0.10-0.14-0.20 0.10-0.14-0.20 g ¢
N5 2 | RXsG G07 F0520C 140-160-200 0.10-0.14-0.18 0.10-0.14-0.18 0.050-0.075 0.050-0.075 5 | RXsG G16 F0520C 140-160-200 0.10-0.14-0.18 0.10-0.14-0.18 & 0.050-0.075 0.050-0.075
3 | RXsG G07 F0520C 120-140-180 0.10-0.12-0.16 0.10-0.12-0.16 6 | RXsG G16 F0520C 120-140-180 0.10-0.12-0.16 0.10-0.12-0.16
1 | RXsG G07 F0520C 50-70-100 0.10-0.14-0.20 0.10-0.14-0.20 4 | RXsG G17 F0520C 50-70-100 0.10-0.14-0.20 0.10-0.14-0.20
N6 2 | RXsG G07 F0520C 50-70-100 0.10-0.14-0.18 0.10-0.14-0.18 0.050-0.075 0.050-0.075 5 | RXsG G16 F0520C 50-70-100 0.10-0.14-0.18 0.10-0.14-0.18 0.050-0.075 0.050-0.075
3 | RXsG G07 F0520C 40-60-80 0.08-0.10-0.14 0.08-0.10-0.14 6 | RXsG G16 F0520C 40-60-80 0.08-0.10-0.14 0.08-0.10-0.14
AC Condicao da aplicacao AC Condicao da aplicacdo
A 1 Otimas condices 2 Condigbes rasoaveis 3 Condicoes dificeis A 4 Otimas condicoes 5 Condicoes rasoaveis 6 Condicoes dificeis
- Fixacoes, maquina e/ou peca estaveis - Fixacdes, maquina e/ou peca com pouca instabilidade - Fixacoes, maquina e/ou peca instaveis - Fixagoes, maquina e/ou peca estaveis - Fixagdes, maquina e/ou peca com pouca instabilidade - Fixacoes, maquina e/ou peca instaveis
- Comprimento de projecéo da ferramenta < 4xD - Comprimento de projecao da ferramenta < 6xD - Comprimento de projecao da ferramenta < 8xD - Comprimento de projecao da ferramenta < 4xD - Comprimento de projecdo da ferramenta < 6xD - Comprimento de projecéo da ferramenta < 8xD
- Otima vazao de cavacos garantida - Alguma vazéo de cavacos - Vazao de cavacos critica - Otima vazao de cavacos garantida - Alguma vazao de cavacos - Vazao de cavacos critica
- Suprimento de refrigeracdo interna > 20 bar - Suprimento de refrigeracao interna - Suprimento de refrigeracdo interna - Leve interrupcdo simétrica e assimétrica ( < 10%) - Interrupcdes simétricas (< 30%) - Interrupcdes simétricas (< 30%)
- Suprimento de refrigeracao interna > 20 bar - Suprimento de refrigeracéo interna - Suprimento de refrigeracéo interna
AC Application Conditions AC Application Conditions
1 Optimal conditions 2 Suboptimal conditions 3 Difficult conditions 4 Optimal conditions 5 Suboptimal conditions 6 Difficult conditions

- Stable fixture, machine and/or workpiece
- Tool projection length < 11xD
- Optimal chip removal guaranteed

- Internal coolant supply > 20 bar
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- Slightly unstable fixture, machine and/or workpiece

- Tool projection length < 15xD
- No optimal chip removal guaranteed
- Internal coolant supply available

- Unstable fixture, machine and/or workpiece
- Tool projection length < 15xD

- Critical chip evacuation

- Internal coolant supply available
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- Stable fixture, machine and/or workpiece

- Tool projection length < 11xD

- Optimal chip removal guaranteed
- Slightly symmetrical and asymmetrical interruption (< 10%)
- Internal coolant supply > 20 bar
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- Slightly unstable fixture, machine and/or workpiece
- Tool projection length < 15xD

- No optimal chip removal guaranteed

- Medium symmetrical interruptions (< 30%)
- Internal coolant supply available

- Unstable fixture, machine and/or workpiece
- Tool projection length < 15xD

- No optimal chip removal guaranteed

- Medium symmetrical interruptions (< 30%)
- Internal coolant supply available
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Dados de corte RX small
Cutting Data RX small

Furo Passante
Through Bore

Furo Passante com corte interrompido

Through Bore with Interruption

Radial / Stock Removal

A Radial / Stock Removal
IS0 UMC AC Type Geometry  Grade Ve G7.600-f92.600mm 09.601-:;.100mm 07,600,600 mm @ 9.601-13.100 mm
T TRXL|  AO7 FO512R1 20-35-45 0.05-0.080.10 | 0.05-0.08-0.10
s1 | 2 |RxsL|  AO7 FOS12R1 20-35-45 0.05-0.08-0.10 | 0.05-0.08-0.10 0.05-0.08-0.10 0.05-0.08-0.10
3 [RxsL | AO7 FO512R1 15-25-35 0.04-0.06-0.08 | 0.04-0.06-0.08
1| RsL | AO7 FOS12R1 20-30-45 0.05-0.080.10 | 0.05-0.08-0.10
2 | 2 |RsL|  AO7 FO512R1 20-30-45 0.05-0.08-0.10 | 0.05-0.08-0.10 0.05-0.08 0.05-0.08-0.10
3 [RxsL | AO7 FO512R1 15-25-35 0.04-0.06-0.08 | 0.04-0.06-0.08
T RXL|  AO7 FO512R1 15-20-35 0.05-0.08:0.10 | 0.05-0.08-0.10
3| 2 |RXsL|  AO7 FOS12R1 10-18-30 0.04-0.06-0.08 | 0.04-0.06-0.08 0.05-0.08 0.05-0.08-0.10
3 [RxsL | AO7 FO512R1 8-15-25 0.04-0.06-0.08 | 0.04-0.06-0.08
1| RsL | AO7 FO512R1 12-18-25 0.04-0.06-0.08 | 0.04-0.06-0.08
sa | 2 |RxsL|  AO7 FO512R1 8-15-20 0.04-0.06-0.08 | 0.04-0.06-0.08 0.05-0.08 0.05-0.08-0.10
3 [RxsL | AO7 FO512R1 5-12-20 0.04-0.06-0.08 | 0.04-0.06-0.08
s
1 [RxsL|  AO7 FO512R1 20-40-60 0.05-0.080.10 | 0.05-0.08-0.10
S11 | 2 |RXsL|  AO7 FO512R1 20-35-45 0.05-0.08-0.10 | 0.05-0.08-0.10 0.05-0.08-0.10 0.05-0.08-0.10
3 |RXsL | AO7 FO512R1 15-25-30 0.04-0.06-0.08 | 0.04-0.06-0.08
T RXSL|  AO7 FO512R1 20-35-45 0.05-0.080.10 | 0.05-0.08-0.10
$12 | 2 |RXsL | AO7 FOS12R1 20-30-45 0.05-0.080.10 | 0.05-0.08-0.10 0.05-0.08-0.10 0.05-0.08-0.10
3 [RxsL | AO7 FO512R1 15-25-30 0.04-0.06-0.08 | 0.04-0.06-0.08
1| RXsL | AO7 FOS12R1 20-30-45 0.05-0.080.10 | 0.05-0.08-0.10
S13 | 2 |RXsL|  AO7 FO512R1 15-25-30 0.04-0.06-0.08 | 0.04-0.06-0.08 0.05-0.08-0.10 0.05-0.08-0.10
3 |RxsL | AO7 FO512R1 10-18-30 0.04-0.06-0.08 | 0.04-0.06-0.08
1| RxsL | AO7 FO512R1 15-20-30 0.04-0.06-0.08 | 0.04-0.06-0.08
S14 | 2 |RXsL | AO7 FO512R1 10-18-25 0.04-0.06-0.08 | 0.04-0.06-0.08 0.05-0.08 0.05-0.08-0.10
3 [RxsL | AO7 FO512R1 8-15-20 0.04-0.06-0.08 | 0.04-0.06-0.08
T TRXL|  AOG FOS07R1 15-25-30 0.04-0.06-0.08 | 0.04-0.06-0.08
H1 | 2 RXsL| A0 FOS07R1 10-18-25 0.04-0.06-0.08 | 0.04-0.06-0.08 0.05-0.08 0.05-0.08-0.10
3 |RxsL| A0S FOS07R1 8-15-20 0.04-0.06-0.08 | 0.04-0.06-0.08
1| RxsL | AO6 FO507R1 10-18-25 0.04-0.06-0.08 | 0.04-0.06-0.08
H2 | 2 RxsL| A0 FOS07R1 8-15-20 0.04-0.06-0.08 | 0.04-0.06-0.08 0.05-0.08 0.05-0.08
3 |RXsL| A06 FOS07R1 81520 0.04-0.06-0.08 | 0.04-0.06-0.08
T RXsL | AOG FOS07R1 8-10-15 0.03-0.05007 | 0.03-0.05-0.07
H3 | 2 RxsL| A6 FOS07R1 810-15 0.03-0.05-0.07 | 0.03-0.05-0.07 0.04-0.05-0.06 0.05-0.08
3 |RxsL | AOS FOS07R1 8-10-15 0.03-0.05-0.07 | 0.03-0.05-0.07
1 [RxsL|  BO7 FO512R1 140-180-220 0.180.25035 | 0.18-0.250.35
SM1 | 2 | RXsL|  BO7 FO512R1 110-140-170 0.18022-0.30 | 0.180.22-0.30 0.08-0.10-0.15 0.08-0.10-0.15
3 [RxsL | AO7 FO512R1 80-100-120 0.12-0.16:020 | 0.12-0.16-0.20
1| RxsL | BO7 FO512R1 120-140-160 0.18022-030 | 0.180.22-0.30
sM | smM2 | 2 |RxsL| BO7 FO512R1 100-120-150 0.15-0.20-025 | 0.15-0.20-0.25 0.08-0.10 0.08-0.10-0.15
3 | RxsL | AO7 FO512R1 80-100-120 0.120.15-0.20 | 0.12-0.15-0.20
1| RXsL | AO7 FO512R1 40-60-80 0.080.10-0.14 | 0.08-0.10-0.14
SM3 | 2 |RXsL|  AO7 FO512R1 40-60-80 0.080.10-0.14 | 0.08-0.10-0.14 0.050-0.075 0.050-0.075
3 [RxsL | A07 FO512R1 25-40-70 0.080.10-0.14 | 0.08-0.10-0.14
1 [RxsL|  AO7 F0510C 40-60-80 0.10-0.15-020 | 0.10-0.15:0.20
01 | 2 |RxsL| AO7 F0510C 40-60-80 0.10-0.15-0.20 | 0.10-0.15-0.20 0.08-0.10-0.15 0.08-0.10-0.15
3 [RxsL | A07 F0510C 40-60-80 0.10-0.13-0.16 | 0.10-0.13-0.16
1 | RxsL|  AO7 F0510C 40-60-80 0.10-0.15-0.20 | 0.10-0.15-0.20
02 | 2 [RxsL|  A07 F0510C 40-60-80 0.10-0.15-0.20 | 0.10-0.15-0.20 0.08-0.10-0.15 0.08-0.10-0.15
3 |RXsL| AO7 F0510C 40-60-80 0.10-0.13-0.16 | 0.10-0.13-0.16
° 1 [ RxsL | AO7 F0520C 40-50-60 0.10-0.15-0.20 | 0.10-0.15-0.20
03 | 2 |RXsL| AO7 F0520C 40-50-60 0.10-0.15-0.20 | 0.10-0.15-0.20 0.08-0.10-0.15 0.08-0.10-0.15
3 |RxsL|  AO7 F0520C 40-50-60 0.10-0.13-016 | 0.10-0.13-0.16
1 [ RxsL|  AO7 F0520C 30-50-60 0.050.08-0.10 | 0.05-0.08-0.10
04 | 2 |RxsL|  A07 F0520C 30-50-60 0.05-0.08-0.10 | 0.05-0.08-0.10 0.08-0.10-0.15 0.08-0.10-0.15
3 |RxsL | AO7 F0520C 30-50-60 0.05-0.08:0.10 | 0.05-0.08-0.10
Vs
URMA www.urma.ch

AC Type Geometry  Grade Ve m.fszog?s;l.s%:)tmm @9.(2332.%(; mm  TInterupted o 0P mm  © 9.601-13.100 mm
4 | RXsL AO6 FOS12R1 203545 0.05-0.08-0.10 0.05-0.08-0.10
5 | RxsL AO6 FOS12R1 20-35-45 0.05-0.08-0.10 0.05-0.08-0.10 0.05-0.08-0.10 0.05-0.08-0.10
6 | RXSG A6 FO512R1 15-25-35 0.04-0.06-0.08 0.04-0.06-0.08
4 | RXsL AO6 FOS12R1 20-30-45 0.05-0.08-0.10 0.05-0.08-0.10
5 | RxsL AO6 FO512R1 20-30-45 0.05-0.08-0.10 0.05-0.08-0.10 0.05-0.08 0.05-0.08-0.10
6 | RXSG AO6 FOS12R1 15-25-35 0.04-0.06-0.08 0.04-0.06-0.08
4 | RXsL AO6 FO512R1 15-20-35 0.05-0.08-0.10 0.05-0.08-0.10
5 | RxsL AO6 FOS12R1 10-18-30 0.04-0.06-0.08 0.04-0.06-0.08 < 0.05-0.08 0.05-0.08-0.10
6 | RXSG AO6 FO512R1 8-15-25 0.04-0.06-0.08 0.04-0.06-0.08 g .
4 | RXsL AO6 FOS12R1 12-18-25 0.04-0.06-0.08 0.04-0.06-0.08 o 8
5 | RxsL AO6 FO512R1 8-15-20 0.04-0.06-0.08 0.04-0.06-0.08 E & 0.05-0.08 0.05-0.08-0.10
6 | RXSG AO6 FOS12R1 5-12-20 0.04-0.06-0.08 0.04-0.06-0.08 52
T =2
4 | RXsL AO6 FOS12R1 20-40-60 0.05-0.08-0.10 0.05-0.08-0.10 3—; ﬁ
5 | RxsL AO6 FO512R1 20-35-45 0.05-0.08-0.10 0.05-0.08-0.10 2 g 0.05-0.08-0.10 0.05-0.08-0.10
6 | RXSG AO6 FOS12R1 15-25-30 0.04-0.06-0.08 0.04-0.06-0.08 £ 3
4 | RXsL AO6 FO512R1 203545 0.05-0.08-0.10 0.05-0.08-0.10 o
5 | RxsL AO6 FOS12R1 20-30-45 0.05-0.08-0.10 0.05-0.08-0.10 - 0.05-0.08-0.10 0.05-0.08-0.10
6 | RXSG AO6 FO512R1 15-25-30 0.04-0.06-0.08 0.04-0.06-0.08
4 | RXsL AO6 FOS12R1 20-30-45 0.05-0.08-0.10 0.05-0.08-0.10
5 | RxsL AO6 FO512R1 15-25-30 0.04-0.06-0.08 0.04-0.06-0.08 0.05-0.08-0.10 0.05-0.08-0.10
6 | RXSG AO6 FOS12R1 10-18-30 0.04-0.06-0.08 0.04-0.06-0.08
4 | RXsL A6 FO512R1 15-20-30 0.04-0.06-0.08 0.04-0.06-0.08
5 | RxsL AO6 FOS12R1 10-18-25 0.04-0.06-0.08 0.04-0.06-0.08 0.05-0.08 0.05-0.08-0.10
6 | RXSG AO6 FO512R1 8-15-20 0.04-0.06-0.08 0.04-0.06-0.08
4 | RXsL AO6 FOS07R1 15-25-30 0.04-0.06-0.08 0.04-0.06-0.08 i
5 | RXsG AO6 FOS07R1 10-18-25 0.04-0.06-0.08 004-006:008 | § & 0.05-0.08 0.05-0.08-0.10
6 | RXSG A06 FOS07R1 8-15-20 0.04-0.06-0.08 004006008 | 3
4 | RXsL AO6 FOS07R1 10-18-25 0.04-0.06-0.08 004006008 | £ ¥ T
5 | RXsG AO6 FOS07R1 8-15-20 0.04-0.06-0.08 0.04-0.06008 | £ ¢ 2 0.05-0.08 0.05-0.08
6 | RXsG AO6 FO507R1 8-15-20 0.04-0.06-0.08 0.04-0.06-0.08 PRI
4 | RXsL AO6 FOS07R1 8-10-15 0.03-0.05-0.07 003005007 | § “%3
5 | RXsG AO6 FOS07R1 8-10-15 0.03-0.05-0.07 003-0.05007 & 3 0.04-0.05-0.06 0.05-0.08
6 | RXSG AO6 FOS07R1 8-10-15 0.03-0.05-0.07 0.03-0.05-0.07 -
4 | RxsL AO7 FO512R1 140-180-220 0.18-0.22-0.30 0.18-0.22-0.30 i
5 | RxsL AO7 FO512R1 110-140-170 0.15-0.20-0.25 015020025 | 8§ & 0.08-0.10-0.15 0.08-0.10-0.15
6 | RXSG A6 FO512R1 80-100-120 0.12-0.16-0.20 0.12-0.16-0.20 _g ot
4 | RXsL AO7 FO512R1 120-140-160 0.15-0.20-0.25 015020025 | £ & T
5 | RxsL AO7 FO512R1 100-120-150 0.12-0.18-0.22 012:0.18022 | £ 2 0.08-0.10 0.08-0.10-0.15
6 | RXSG AO6 FOS12R1 80-100-120 0.12-0.15-0.20 012015020 % & <
4 | RXsL A07 FO512R1 40-60-80 0.08-0.100.14 | 0080.100.14 | § é
5 | RxsL AO7 FO512R1 40-60-80 0.08-0.10-0.14 | 0080.10-014 & &N 3 0.050-0.075 0.050-0.075
6 | RXSG A6 FO512R1 25-40-70 0.08-0.10-0.14 | 0.08-0.10-0.14 -
4 | RxsL AO7 FO510C 40-60-80 0.10-0.15-0.20 0.10-0.15-0.20
5 | RxsL AO7 F0510C 40-60-80 0.10-0.15-0.20 0.10-0.15-0.20 0.08-0.10-0.15 0.08-0.10-0.15
6 | RXSG AO7 FO510C 40-60-80 0.10-0.13-0.16 0.10-0.13-0.16 R
4 | RXsL AO7 F0510C 40-60-80 0.10-0.15-0.20 0.10-015-020 & £ 3
5 | RxsL AO7 FO510C 40-60-80 0.10-0.15-0.20 010015020 | B < R 0.08-0.10-0.15 0.08-0.10-0.15
6 | RXSG AO7 FO510C 40-60-80 0.10-0.13-0.16 0.10-013-016 | = @ 3
4 | RXsL AO7 F0520C 40-50-60 0.10-0.15-0.20 010015020 @ © & =
5 | RxsL AO7 F0520C 40-50-60 0.10-0.15-0.20 010015020 & & " & 0.08-0.10-0.15 0.08-0.10-0.15
6 | RXSG AO7 F0520C 40-50-60 0.10-0.13-0.16 0.10-0.13-0.16 S %
4 | RXsL AO7 F0520C 30-50-60 0.05-0.08-0.10 0.050.08-0.10 | * 2
5 | RxsL AO7 F0520C 30-50-60 0.05-0.08-0.10 0.05-0.08-0.10 0.08-0.10-0.15 0.08-0.10-0.15
6 | RXG AO7 F0520C 30-50-60 0.05-0.08-0.10 0.05-0.08-0.10
Vs
www.urma.ch URMA
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Dados de corte RX small
Cutting Data RX small

Furo Cego com corte interrompido

—— Furo Cego
——1 Blind Hole
A Radial / Stock Removal
IS0 UMC AC Type Geometry  Grade Ve ) 7.600-f92.600 mm @ 9.601-1f;.100 mm  ©7.600.8.600 mm @ 9.601-13.100 mm
1 [RXsG | A07 FO512R1 20-35-45 0.04-0.06-0.10 | 0.04-0.06-0.10
S1 | 2 |RXsG| AO7 FOS12R1 20-35-45 0.04-0.06-0.08 | 0.04-0.06-0.08 0.05-0.08-0.10 0.05-0.08-0.10
3 |RxsG|  AO7 FO512R1 15-25-35 0.04-0.06-0.08 | 0.04-0.06-0.08
1 [ RXsG | AO7 FOS12R1 20-30-45 0.04-0.06-0.10 | 0.04-0.06-0.10
s2 | 2 |RxsG| A07 FO512R1 20-30-45 0.04-0.06-0.08 | 0.04-0.06-0.08 0.05-0.08 0.05-0.08-0.10
3 |RXsG|  AO7 FO512R1 152535 0.04-0.06-0.08 | 0.04-0.06-0.08
1 | RXsG | A07 FO512R1 15-20-35 0.04-0.06-0.10 | 0.04-0.06-0.10
$3 | 2 |RXG| AO7 FOS12R1 10-18-30 0.04-0.06-008 | 0.04-0.06-0.08 0.05-0.08 0.05-0.08-0.10
3 |RxsG|  A07 FO512R1 8-15-25 0.04-0.06-0.08 | 0.04-0.06-0.08
1| R%sG | A07 FOS12R1 12-18-25 0.04-0.06-008 | 0.04-0.06-0.08
sa | 2 |RxsG| AO7 FO512R1 8-15-20 0.04-0.06-0.08 | 0.04-0.06-0.08 0.05-0.08 0.05-0.08-0.10
3 RXsG| AO7 FOS12R1 5-12-20 0.04-0.06-008 | 0.04-0.06-0.08
3
1 [RxsG | A07 FOS12R1 20-40-60 0.04-0.06-0.10 | 0.04-0.06-0.10
S11 | 2 |RXsG | AO7 FO512R1 20-35-45 0.04-0.06-0.08 | 0.04-0.06-0.08 0.05-0.08-0.10 0.05-0.08-0.10
3 |RXsG|  AO7 FOS12R1 15-25-30 0.04-0.06-008 | 0.04-0.06-0.08
1 |RXsG | A07 FO512R1 20-35-45 0.040.06-0.10 | 0.04-0.06-0.10
$12 | 2 |RXsG | AO7 FOS12R1 20-30-45 0.04-0.06-008 | 0.04-0.06-0.08 0.05-0.08-0.10 0.05-0.08-0.10
3 |RxsG|  A07 FO512R1 15-25-30 0.04-0.06-0.08 | 0.04-0.06-0.08
1 [ RXsG | AO7 FOS12R1 20-30-45 0.04-0.06-0.10 | 0.04-0.06-0.10
S13 | 2 |RXsG|  AO7 FO512R1 15-25-30 0.04-0.06-0.08 | 0.04-0.06-0.08 0.05-0.08-0.10 0.05-0.08-0.10
3 |RXsG|  AO7 FOS12R1 10-18-30 0.04-0.06-008 | 0.04-0.06-0.08
1 [RXsG | AO7 FO512R1 15-20-30 0.04-0.06-0.08 | 0.04-0.06-0.08
S14 | 2 RXsG | AO7 FOS12R1 10-18-25 0.04-0.06-008 | 0.04-0.06-0.08 0.05-0.08 0.05-0.08-0.10
3 |RxsG|  A07 FO512R1 8-15-20 0.04-0.06-0.08 | 0.04-0.06-0.08
1 [RXsG|  A06 FOS07R1 15-25-30 0.04-0.06-0.08 | 0.04-0.06-0.08
H1 | 2 |RXsG| GO FOS07R1 10-18-25 0.04-0.06-008 | 0.04-0.06-0.08 0.05-0.08 0.05-0.08-0.10
3 |RXsG| GO6 FOS07R1 8-15-20 0.04-0.06-0.08 | 0.04-0.06-0.08
1 |R%sG |  A0G FOS07R1 10-18-25 0.04-0.06-008 | 0.04-0.06-0.08
H2 | 2 |RxsG|  Gos FOS07R1 8-15-20 0.04-0.06-0.08 | 0.04-0.06-0.08 0.05-0.08 0.05-0.08
3 RXG | GO6 FOS07R1 8-15-20 0.04-0.06-008 | 0.04-0.06-0.08
1 |RXsG | A06 FOS07R1 8-10-15 0.03-0.05007 | 0.03-0.05-0.07
H3 | 2 |R%sG | GO6 FOS07R1 8-10-15 0.03-0.05-007 | 0.03-0.05-0.07 0.04-0.05-0.06 0.05-0.08
3 |RXsG| GO6 FOS07R1 8-10-15 0.03-0.05-007 | 0.03-0.05-0.07
1 [RXsG|  Go7 FO512R1 140-180-220 012016020 | 0.12-0.18:0.22
SM1 | 2 RXG|  GO7 FO512R1 110-140-170 0.12-0.16:0.20 | 0.12-0.16-0.20 0.08-0.10-0.15 0.080.10-0.15
3 |RXsG| GO7 FO512R1 80-100-120 0.10-0.14-0.18 | 0.10-0.14-0.18
1 |R%sG|  Go7 FO512R1 120-140-160 0.10-0.14-0.18 | 0.12-0.16-0.20
SM | sM2 | 2 |RXsG| GO7 FO512R1 100-120-150 0.10-0.14-0.18 | 0.10-0.14-0.18 0.08-0.10 0.08-0.10-0.15
3 RXG | GO7 FO512R1 80-100-120 0.080.12-0.16 | 0.08-0.12-0.16
1 |RXsG | Go7 FO512R1 40-60-80 0.080.10-0.14 | 0.08-0.10-0.14
SM3 | 2 RXG| GO7 FO512R1 40-60-80 0.080.10-0.14 | 0.08-0.10-0.14 0.050-0.075 0.050-0.075
3 |RXsG| GO7 FO512R1 25-40-70 0.080.10-0.14 | 0.08-0.10-0.14
1 [RxsG|  Go7 F0510C 40-60-80 0.10-0.15020 | 0.10-0.150.20
01 | 2 RXG |  GO7 F0510C 40-60-80 0.10-0.15-020 | 0.10-0.15-0.20 0.08-0.10 0.08-0.10-0.15
3 |RxsG|  GO7 F0510C 40-60-80 0.10-0.13-0.16 | 0.10-0.13-0.16
1 |R%sG |  Go7 F0510C 40-60-80 0.10-0.15-020 | 0.10-0.15-0.20
02 | 2 RXG|  Go7 F0510C 40-60-80 0.10-0.15-020 | 0.10-0.15-0.20 0.08-0.10 0.08-0.10-0.15
3 RXG | GO7 F0510C 40-60-80 0.10-0.13-0.16 | 0.10-0.13-0.16
° 1 [RXsG | GO7 F0520C 40-50-60 0.10-0.15-020 | 0.10-0.15-0.20
03 | 2 RXG |  GO7 F0520C 40-50-60 0.10-0.15-020 | 0.10-0.15-0.20 0.08-0.10 0.08-0.10-0.15
3 |RxsG|  GO7 F0520C 40-50-60 0.10-0.13-0.16 | 0.10-0.13-0.16
1 |R%sG |  Go7 F0520C 30-50-60 0.050.080.10 | 0.05-0.08-0.10
04 | 2 |RXsG| GO7 F0520C 30-50-60 0.05-0.08-0.10 | 0.05-0.08-0.10 0.08:0.10 0.08-0.10-0.15
3 RXG | GO7 F0520C 30-50-60 0.050.080.10 | 0.05-0.08-0.10
Vs
URMA www.urma.ch

— Blind Hole with Interruption
A Radial / Stock Removal
AC Type Geometry  Grade Ve m.fszog?s;l.s%:)tmm @9.(2332.%(; mm  TInterupted o 0P mm  © 9.601-13.100 mm
4 | RxsG A06 FO512R1 20-35-45 0.04-0.06-0.10 0.04-0.06-0.10
5 | RXsG A06 FO512R1 20-35-45 0.04-0.06-0.08 0.04-0.06-0.08 0.05-0.08-0.10 0.05-0.08-0.10
6 | RXsG A06 FO512R1 15-25-35 0.04-0.06-0.08 0.04-0.06-0.08
4 | RXsG AO6 FO512R1 20-30-45 0.04-0.06-0.10 0.04-0.06-0.10
5 | RXsG A06 FO512R1 20-30-45 0.04-0.06-0.08 0.04-0.06-0.08 0.05-0.08 0.05-0.08-0.10
6 | RXsG AO6 FO512R1 15-25-35 0.04-0.06-0.08 0.04-0.06-0.08
4 | RXsG AO6 FO512R1 15-20-35 0.04-0.06-0.10 0.04-0.06-0.10
5 | RXsG AO6 FO512R1 10-18-30 0.04-0.06-0.08 0.04-0.06-0.08 °\° 0.05-0.08 0.05-0.08-0.10
6 | RXsG AO6 FO512R1 8-15-25 0.04-0.06-0.08 0.04-0.06-0.08 2 .
4 | RXsG AO6 FO512R1 12-18-25 0.04-0.06-0.08 0.04-0.06-0.08 o 3
5 | RXsG A06 FO512R1 8-15-20 0.04-0.06-0.08 0.04-0.06-0.08 P 0.05-0.08 0.05-0.08-0.10
6 | RXsG AO6 FO512R1 5-12-20 0.04-0.06-0.08 0.04-0.06-0.08 E z
® =
4 | RxsG AO6 FO512R1 20-40-60 0.04-0.06-0.10 0.04-0.06-0.10 .‘_; i
5 | RXsG A06 FO512R1 20-35-45 0.04-0.06-0.08 0.04-0.06-0.08 g g 0.05-0.08-0.10 0.05-0.08-0.10
6 | RXsG AO6 FO512R1 15-25-30 0.04-0.06-0.08 0.04-0.06-0.08 % é
4 | RXsG A06 FO512R1 20-35-45 0.04-0.06-0.10 0.04-0.06-0.10 N
5 | RXsG AO6 FO512R1 20-30-45 0.04-0.06-0.08 0.04-0.06-0.08 . 0.05-0.08-0.10 0.05-0.08-0.10
6 | RXsG A06 FO512R1 15-25-30 0.04-0.06-0.08 0.04-0.06-0.08
4 | RXsG AO6 FO512R1 20-30-45 0.04-0.06-0.10 0.04-0.06-0.10
5 | RXsG A06 FO512R1 15-25-30 0.04-0.06-0.08 0.04-0.06-0.08 0.05-0.08-0.10 0.05-0.08-0.10
6 | RXsG AO6 FO512R1 10-18-30 0.04-0.06-0.08 0.04-0.06-0.08
4 | RXsG A06 FO512R1 15-20-30 0.04-0.06-0.08 0.04-0.06-0.08
5 | RXsG AO6 FO512R1 10-18-25 0.04-0.06-0.08 0.04-0.06-0.08 0.05-0.08 0.05-0.08-0.10
6 | RXsG A06 FO512R1 8-15-20 0.04-0.06-0.08 0.04-0.06-0.08
4 | RxsG A06 FO507R1 15-25-30 0.04-0.06-0.08 0.04-0.06-0.08 )
5 | RXsG G06 FO507R1 10-18-25 0.04-0.06-0.08 0.04-0.06-0.08 S é 0.05-0.08 0.05-0.08-0.10
6 | RXsG G06 FO507R1 8-15-20 0.04-0.06-0.08 0.04-0.06-0.08 E i
4 | RXsG A06 FO507R1 10-18-25 0.04-0.06-0.08 0.04-0.06-0.08 2 8 g
5 | RXsG G06 FO507R1 8-15-20 0.04-0.06-0.08 0.04-0.06-0.08 gT 0.05-0.08 0.05-0.08
6 | RXsG G06 FO507R1 8-15-20 0.04-0.06-0.08 0.04-0.06-0.08 S
4 | RxsG A06 FO507R1 8-10-15 0.03-0.05-0.07 0.03-0.05-0.07 E 3
5 | RXsG GO6 FO507R1 8-10-15 0.03-0.05-0.07 0.03-0.05-0.07 N3 0.04-0.05-0.06 0.05-0.08
6 | RXsG G06 FO507R1 8-10-15 0.03-0.05-0.07 0.03-0.05-0.07 -
4 | RxsG G07 FO512R1 140-180-220 0.12-0.16-0.20 0.12-0.18-0.22 )
5 | RXsG G06 FO512R1 110-140-170 0.12-0.16-0.20 0.12-0.16-0.20 s é 0.08-0.10-0.15 0.08-0.10-0.15
6 | RXsG G16 FO512R1 80-100-120 0.10-0.14-0.18 0.10-0.14-0.18 _g S
4 | RXsG G07 FO512R1 120-140-160 0.10-0.14-0.18 0.12-0.16-0.20 g8 T
5 | RXsG G06 FO512R1 100-120-150 0.10-0.14-0.18 0.10-0.14-0.18 g9 = 0.08-0.10 0.08-0.10-0.15
6 | RXsG G16 FO512R1 80-100-120 0.08-0.12-0.16 0.08-0.12-0.16 RS
4 | RXsG G07 FO512R1 40-60-80 0.08-0.10-0.14 0.08-0.10-0.14 § g
5 | RXsG G06 FO512R1 40-60-80 0.08-0.10-0.14 008010014 | N B 0.050-0.075 0.050-0.075
6 | RXsG G16 FO512R1 25-40-70 0.08-0.10-0.14 0.08-0.10-0.14 -
4 | RxsG G07 F0510C 40-60-80 0.10-0.15-0.20 0.10-0.15-0.20
5 | RXsG G07 F0510C 40-60-80 0.10-0.15-0.20 0.10-0.15-0.20 2 0.08-0.10 0.08-0.10-0.15
6 | RXsG G07 F0510C 40-60-80 0.10-0.13-0.16 0.10-0.13-0.16 8 ¢
4 | RXsG G07 F0510C 40-60-80 0.10-0.15-0.20 0.10-0.15-0.20 ] @
5 | RXsG G07 F0510C 40-60-80 0.10-0.15-0.20 0.10-0.15-0.20 2] 0.08-0.10 0.08-0.10-0.15
6 | RXsG G07 F0510C 40-60-80 0.10-0.13-0.16 0.10-0.13-0.16 E-
4 | RXsG G07 F0520C 40-50-60 0.10-0.15-0.20 0.10-0.15-0.20 g 3
5 | RXsG G07 F0520C 40-50-60 0.10-0.15-0.20 0.10-0.15-0.20 § o 0.08-0.10 0.08-0.10-0.15
6 | RXsG G07 F0520C 40-50-60 0.10-0.13-0.16 0.10-0.13-0.16 @ S
4 | RXsG G07 F0520C 30-50-60 0.05-0.08-0.10 0.05-0.08-0.10 s ¢
5 | RXsG G07 F0520C 30-50-60 0.05-0.08-0.10 0.05-0.08-0.10 N 0.08-0.10 0.08-0.10-0.15
6 | RXsG G07 F0520C 30-50-60 0.05-0.08-0.10 0.05-0.08-0.10
!
www.urma.ch URMA
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0 7.600 - 13.100mm

Intru¢oes de uso RX small

Handling Instructions RX small

Substituicao de insertos
Insert Change

Nao retire a haste do porta ferramentas. Remova os parafusos
de fixacdo e o inserto usado.

Para maior repetibilidade na troca de insertos, é obrigatéria a
limpeza entre as areas de contato e aplicacdo do torque indica-
do.

1. Limpando as areas de contato
As areas de contato podem ser limpas de maneira eficaz
com a massa de limpeza encontrada na embalagem dos
insertos.

2. Substituicdo de insertos
O inserto ¢ colocado no alojamento limpo previamente e os
parafusos de fixacdo apertados com torque pré-definido.

Chave de torque-Torx®
Torx®-Torque Wrench

System Size Clamping Torque Torx® Size  Order Number
RXs 08 0.6 Nm T6 GO0 40 15
RXs 10 0.9 Nm T7 GO0 40 14
RXs 11 1.4 Nm T9 GO0 40 16
RXs 13 2.0 Nm T10 G00 40 17
/I
URMA
[ 4

Do not take the shank out of the tool holder. Remove clamping
screw and used reaming insert.

For highest repeatability on each insert change, proper clean-
ing of the interface as well as using the pre-defined tightening
torgque are imperative.

2.

1. Cleaning of the Interface
The interface can be cleaned most effectively with the mod-
elling clay included in the insert packaging.

2. Insert Change
The insert is placed on the previously cleaned interface and
tightened clamping screw with the pre-defined clamping
torque.

ﬁ Somente apertar parafuso com chave de torque
Tighten screw with torque wrench only

www.urma.ch

0 7.600 - 13.100mm

Intru¢oes de uso RX small

Handling Instructions RX small

Ajuste de centralizacdo
Run-Out Adjustment

Para conseguir melhores resultados com os alargadores, o erro
de centralizacdo de ferramenta deve estar préximo de zero. Para
reduzir o acimulo de erros provenientes dos suportes e eixo ar-
vore das maquinas, recomendamos mandris com compensacao
ou flutuantes. Erro de centralizacdo dos alargadores RX Small
podem ser medidos por diferentes métodos:

3. \Verificacdo Através do Inserto para Ajuste de
Centralizacao
O «batimento» pode ser facilmente ajustado e verificado
com precisdo por meio de um inserto indicador. Ndo esta
incluso no escopo de entrega. O Coédigo para pedido é
encontrado no catdlogo «URMA Reaming»

4. \Verificacdo pelo Diametro Externo do Inserto
O ajuste dos Insertos RX small também pode ser feito pelo
diametro externo do inserto, Contudo procedimento é mais
dificil.

www.urma.ch

In order to achieve the best reaming results, a tool with zero
run-out is absolutely essential. To compensate any run-out error
of the tool holder and the machine spindle, we recommend us-
ing a compensation holder or floating chuck. The run-out of
RX small reamers can be measured with different methods:

3. Measurement Through Run-Out Indicating Insert
The run-out can be easily adjusted and precisely checked
by using an indicating insert. It's not included in scope of
delivery. Order number can be found in the “URMA Ream-
ing” catalogue.

4. Measurement on the External Diameter of the Insert
The run-out can also be set up via the small margin on the
insert. Its handling is, however, more difficult.




26

www.urma.ch

Instru¢oes para Mandril de Compensacao
Instruction Compensation Chuck

Com os mandris de compensacao URMA, o ajuste de batimento
dos alargadores é otimizado compensando desvios da arvore e
ferramenta.

Procedimento:
1. Antes de iniciar, esteja certo que os parafusos @ estejam
completamente soltos.

2. Coloque a ferramenta no «spindle» da maquina

3. Posicione o relégio indicador (com resolucao de 1 pm /0,0001
polegada) inserto para ajuste de centralizacdo (D ou no dia-
metro externo do inserto (veja pagina 25)

4. Ajuste o batimento diretamente no «spindle» da maquina no

max. 5pum / 0,0002 polegada (ideal < 3 pm/0,0001
polegada) usando os 4 parafusos de ajuste radial @.

Os parafusos de ajuste n&o vecessitam ser apertados
completamente um contra o outro apos ajuste.

www.urma.ch

With the URMA compensation chuck, the run-out of reaming
tools can be optimally adjusted and, thus, compensate for spind-
le and tool errors.

Procedure:
1. Before adjusting, make sure that all adjustment screws @ are
completely loosened.

2. Load the tool in the machine spindle.

3. Set the indicator (with 1 pm /70,0001 inch resolution) on the
run-out indicating insert (O or on the margin of the insert (see
page 25).

4. Set the run-out directly in the machine spindle to max. 5 pm/
0,0002 inch (ideal < 3 um /0,0001 inch) by using the four
radial adjustment screws @.

ﬁ The adjustment screws do not have to be fully
clamped against each other after adjustment.
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Instru¢oes para Mandril Flutuante
Instruction Floating Chuck

Alargamento em tornos sao feitos basicamente com cabecotes
flutuantes (em casos excepcionais também séo usados em cen-
tros de usinagem)

Erros de posicionamento sao compensados pelo mecanismo de
ajuste flutuante. A correcao somente é possivel no plano parale-
lo (sem compensacao angular).

Geometrias de corte recomendadas com angulo < 45°.

Procedimento:
1. Ajustar o mecanismo flutuante usando o parafuso de ajuste (D.

Parafuso de Mecanismo Influéncia na usinagem

ajuste flutuante

Reaming on lathes are mainly done with floating chucks (in
exceptional cases also on machining centres).

Positioning errors can be compensated by the adjustable
floating mechanism. The deflection should only take place in
plane-parallel (No angular error compensation).

Cutting geometries with an angle of < 45° are recommended.

Procedure:

1. Adjust the floating mechanism by using the adjustment

screw (D),

Adjustment screw

Floating mechanism

Influence on machining

Aumentando apressao | Aqualidade da superficie
Sentido horério na mola / aumenta a pode ser influenciada negati-

resisténcia a deflexao vamente (marcar de retorno)

Clockwise rotation

Spring force increases
/ deflection resistance

increases

The surface quality can
be negatively influenced

(retraction marks)

_ ) Reduzindo a pressao
Sentido anti- Possivel tendéncia de
) na mola/ reduz a _
horario ) ) vibracoes
resisténcia a deflexao

Counterclockwise

rotation

Spring force becomes
weaker / deflection

resistance decreases

Potential vibration
tendency

www.urma.ch

Ajuste:

Leve: A ferramenta deverd ser ajustada com a resiténcia de
flexao mais baixa possivel. Mesmo assim, levando em
consideracao o peso da ferramenta, deve retornar au-
tometicamente para o centro do eixo apos a deflexdo

Média:  Apertando completamente o parafuso de ajuste e
retornando 1 + % de volta.

Forte:  Apertando completamente o parafuso de ajuste e
retornando % -% de volta.

Recomendacdes para ajuste basico:

Adjustment:

Soft: The tool should be adjusted with the lowest possible
deflection resistance. Nevertheless, taking into account
the weight of the tool, it must jump back automatical-
ly into the central axis after deflection.

Medium: Fully tighten the adjusting screw and turn back
by 1 + % rotation.

Hard: Fully tighten the adjusting screw and turn back by
Ya - V2 rotation.

Recommendation for the basic setting:

Ferramenta-@ Leve Média Forte
Tool-& Soft Medium Hard
7.600 - 13.100 X

2. Com o eixo Y existente, também recomendamos o alinhamen-
to da ferramenta < 10 um / 0,0004 polegada ( ideal <5 um/
0,0002 polegada) concéntrica com o eixo arvore.

A

- Os ajustes do mecanismo flutuante depende da aplicacao e do
tipo de cabecote flutuante.

- Geralmente recomenda-se fazer a entrada com velocidade
reduzida.

- Todos os dados sao um guia de referéncia para cabecotes flutu-
antes URMA.

www.urma.ch

2. With an existing Y-axis, we recommend additionally aligning
the tool < 10 pm /70,0004 inch (ideally < 5 pm 70,0002 inch)
concentrically to the spindle axis.

A

- The setting of the floating mechanism can vary depending on
the application and type of floating chuck.

- It is generally recommended to enter the bore with
reduced rpm.

- All data are guide values and refer to URMA floating chucks.
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Exemplo de pedido

Order Example

Diametro do furo
Bore diameter

Tolerancia do furo ISO
ISO bore tolerances

Tolerancia do furo em pm
Bore tolerance in um

Diametro do inserto
Insert diameter

Dimensao objetivo (Insertos Q)
Target size (Q-Insert)

Exemplo de pedido

Order example
RXG42.2H7-A01U2 FO514R1

Exemplo de pedido

Order example
RXG18.2+20-10-A01U1 FO514R1TH

Exemplo de pedido

Order example
RXG20.020Q+3-3-A01U1 FO512R1

=
x

Designacao
Sistema RX medium
RX medium system
designation

Corte (G = reto;

L = helicoidal a esquerda)
Flute form (G = straight;

L = left-hand helix)

=
x

Designacao
Sistema RX medium
RX medium system
designation

Corte (G = reto;

L = helicoidal a esquerda)
Flute form (G = straight;

L = left-hand helix)

)
X

Designacao

Sistema RX medium

RX medium system
designation

Corte (G = reto;

L = helicoidal a esquerda)
Flute form (G = straight;

L = left-hand helix)

Diametro em mm
Diameter (mm)

Tolerancia ISO standard
Tolerance in ISO standard

+20-10

Diametro (mm)
Diameter (mm)

Tolerancia do furo (um)
Bore tolerance (um)

20.020

Diametro (mm)
Insert diameter (mm)

Caodigo para dimensao especifica do inserto
Code for target size insert

Tolerancia de fabricacdo (um)

Manufacturing tolerance (um)

Geometria de corte
Cutting geometry

Geometria de corte
Cutting geometry

Geometria de corte
Cutting geometry

Preparacao de corte
Detalhes veja pagina 33
Edge preparation

For details see page 33

c
ey

Preparacao de corte
Detalhes veja pagina 33
Edge preparation

For details see page 33

Preparacao de corte
Detalhes veja pagina 33
Edge preparation

For details see page 33

~N

Material de corte
Detalhes veja pagina 35

Cutting material
For details see page 35

Cobertuta
Detalhes veja pagina 35

Coating
For details see page 35

1 = cobertura fina

2 = cobertura espessa
1 = thin coating

2 = thick coating

Material de corte
Detalhes veja pagina 35

Cutting material
For details see page 35

Cobertuta
Detalhes veja pagina 35

Coating
For details see page 35

1 = cobertura fina

2 = cobertura espessa
1 = thin coating

2 = thick coating

+
W
w

Material de corte
Detalhes veja pagina 35

Cutting material
For details see page 35

Cobertuta
Detalhes veja pagina 35

Coating

For details see page 35

1 = cobertura fina

2 = cobertura espessa
1 = thin coating

2 = thick coating

H = «blank» SD

Sem H = «Blank» normal
H = SD blank

(without H = regular blank)

H = «blank» SD

Sem H = «Blank» normal
H = SD blank

(without H = regular blank)

H = «blank» SD

Sem H = «Blank» normal
H = SD blank

(without H = regular blank)

* Blank SD «H» somente para RX016 e RX019 veja catadlogo «URMA Reaming»
* SD blank “H" only for RX016 and RX019 see “URMA Reaming” catalogue

Ve
URMA
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Option

Exemplo de detalhamento para pedido
Details Order Example

Tolerancia do furo e espessura da cobertura aplicavel
Bore Tolerances and Applicable Coating Thickness

Gama de tolerancia do furo Sem cobertura

Espessura da cobertura

Camada para tolerancias apertadas

Bore Tolerance Range Uncoated Coating Thickness Surcharge for Tight Tolerances
1 2

S 214 ym X X X

Q

]

CE) X X

10 - 13 pm

80 X X
(a]

o X

(®] 6-9pum

m

Exemplo: Diametro do furo 20H7 = gama de tolerancia 21 pm =
. =14 pm
Example: Bore diameter 20H7 = tolerance range 21 ym =

Diametro do furo 12 +39% =

Dimensao objetivo ( Insertos Q ) e Espessura de Coberturas Aplicaveis

Target Size (Q-Insert) and Applicable Coating Thickness

Tolerancia do inserto Sem cobertura

-0.005 —

Bore diameter 12 *3

Espessura da cobertura

gama de tolerancia 11 ym =

10 - 13 pm

005 = tolerance range 11 pm =

Camada para tolerancias apertadas

Insert Tolerance Uncoated Coating Thickness Surcharge for Tight Tolerances
1 2
+4 pm N/A N/A X
-
8 N/A
X
Q
E +3 pm
© X X
(a]
- X
‘6 +2pum
("] X N/A X
c
+1pm X N/A N/A X

N/A = N&o aplicavel

N/A = Not applicable
Preparacao de corte (nano acabamento)
Edge preparation (Nano Finishing)

Preparacao de
corte leve

edge-preparation

www.urma.ch

Preparacao de
corte média
Light Medium
edge-preparation

Outras preparacoes
de corte sob consulta
Other edge-preparations
on request

33
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Geometrias de corte

Cutting Geometries Y 5
vf RXG RXL Bore type . . zyl. Pos
Geo - E5 o m FC MD
— R = = A
W A A (K1-K8)* A
A0 __ REFERENCE VALUE
A
w A
BO ” 1 »” ” ” ”
[m} o
&y A A (K1-K8)* A
co__ ” i ” ” ’ s
A A
207y 45 A A (K1K8)* A
(< ” i ” ” ’ s
A
4°\30° N
DO ” ] ” ” ” ”
a a
W A A (K1-K8)* A
GO __ A ” i 1 A “
u] A
w A A (K1-K8)*
v G1__ N = 1 14 N L)
with protection angle o A
E} Ra Zyl A
Geo y B v w o o KyY FC MD |
{, J
_1 STANDARD GEOMETRY (REFERENCE VALUE)
_ 2 = = N = = = = y P J =
3 = « - = « - - = - «
_ 4 = = = N = 1 = N L) =
_5 = = = P = = = P J P J =
_ 6 = = P = = = = N N =
_7 ” = 7 = = = = N « -
_ 8 = P = = 7 = = = = 7
Bore type § R 2vl P
ap z a yl. 0s.
Geo ¥ B v RXG | RXL | BE5 mm | wm o am e FC MD
Special cutting REFERENCE GEOMETRY A01
geometries (surcharge)
S02 = s = " o A A ” N = 1 i L) L)
S04 = = ” = u A A = ” 1 ] » ” ”
S08 = = = m a) n A ” N 1 v e N N
$10 = ” 7 " " A A s N = 1 1 N N
$12 = s ” " o A A ” “ = 1 i L) N
S13 = 7 7 n u A A rd N = 1 1 L) L)
S14 = N ” o n A o N L i ” L L 7
s15 = = 7 " o A A = N “« 1 1 N N
$16 ” s ” " " A A ” N = 1 i L) N
Defini¢oes e formulas basicas veja pagina 86 * Veja pagina 88 para grupo de materiais
See page 86 for definitions and basic formulas * See page 88 for material group
B = Comprimento do chanfro A = Recomendado B = Chamfer length A = Recommended
V = Angulo de saida m = Aplicavel V = Back taper m = Applicable
W = Margem 0O = Possivel W = Margin width O = Possible
FC = Forca de corte # = Valor mais alto FC = Cutting force # = Higher value
MD = Torque A = Valor mais baixo MD = Torque N = Lower value
Y = Angulo radial b = Melhorado Y = Radial rake angle b = Improved
vf = Direcdo do avanco § = Pior vf = Feed direction = Worse

Ve
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Cutting Materials overview

Materiais de corte

Visao geral de materiais de corte

Coberturas

Cutting Materials Coating
% Q.I C\.l MI 0.‘ n:l M‘ ml ml (9}
S g|] 5 | 8] 5 8 |8 ¥ |c|e)¢
£ slzlglglelgl ol 1] NEIENE
N > Flao|a|@|o \ I I I | I | I I
° @
v S = ol|lo
§ |z 5€lzlzz¢%|8 =z || 2% T JE| T lEizlulyly
T | B S8 ol *~ < | 2= < E S |&|8|2 5
= <§( Coating Thickness: 1 = Thin / 2 = Thick
2 | B ’ |
1 2 1 1 2 1 2 1 1 2 1 1
P1 H | A A O O | | | |
P2 0| A A ] O | n | u
P3 H | A A m} O | | | |
P4 H | A A O O | | | |
P5 H | A A O O | | | |
P6 A O O O A | | |
P7 A O O O A | | |
M1 A | O O O A | | | |
M2 A | O O O A | | | |
M3 A O m] A | | | |
M M4 A O m] A | | | |
M5 A [m} m} A | | |
M6 A m} m} A || | ||
K1 A @) [m} m} O | | A | |
K2 A O m} a O | | A | |
K3 A | O O O O O | | | A | |
K4 A | O O O O O | | A | |
< K5 A o O O O O O O | | O A | |
K6 A o ] O O O O O | | [} A | |
§ = K7 A O 0O 0O [} [} [} [} A u [} u u
g E K8 A O O O O O O O A | O | | | |
£ N1 A olo A
§ § N2 A o|O A m| [ ]
= g \ N3 A o|oO A n
% § N4 A o|lOo A [ ]
= N5 A | O o|O ] A ]
N6 A ol O A |
S1 A O O A | | | | |
S2 A O O A | | |
S3 A m] m] A | | | |
sS4 A m} m} A | | |
> S11 A [m} m} A | | |
S12 A m} m} A | | |
S13 A O O A | | | |
S14 A O O A | | |
H1 A O O O A | | | | |
H2 A O O O A | | | |
H3 A O O O A O O O
SM1 H | A A O | | | |
SM SM2 A | O m] ] A | | u
SM3 A m} m} A | | |
o1 A | O O A
02 A | O O A
© 03 A ol O A |
04 A o | O A |
A = Recomendado A = Recommended
B = Aplicavel B = Applicable
O = Possivel O = Possible
O = Sob consulta O = Onrequest
Ve
www.urma.ch URL‘A
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Dados de corte RX medium
Cutting Data RX medium

Furo Passante
Through Bore

A

Radial / Stock Removal

IS0 UMC  AC Type Geometry  Grade Ve fz 011.90023.600mm  ©23.601-35.600 mm © 35.601-140.600 mm
1 RXL BO7 T1500 160-200-240 0.18-0.25-0.35
P1 2 | RXL BO1 T1500 120-150-180 0.18-0.22-0.30 0.08-0.10-0.15 0.08-0.10-0.15 0.08-0.10-0.20
3 | RXL A07 FO512R1 80-110-140 0.12-0.16-0.20
1 RXL BO7 T1500 160-200-240 0.18-0.25-0.35
P2 2 | RXL BO1 T1500 120-150-180 0.18-0.22-0.30 0.08-0.10-0.15 0.08-0.10-0.15 0.08-0.10-0.20
3 | RXL A07 FO512R1 80-110-140 0.12-0.16-0.20
1 RXL BO7 T1500 140-180-220 0.18-0.25-0.35
P3 2 | RXL BO1 T1500 110-140-170 0.18-0.22-0.30 0.08-0.10-0.15 0.08-0.10-0.15 0.08-0.10-0.20
3 | RXL A07 FO512R1 80-100-120 0.12-0.16-0.20
1 RXL BO1 T1500 140-180-220 0.18-0.22-0.30
P P4 2 | RXL BO7 FO512R1 110-140-170 0.16-0.20-0.28 0.08-0.10-0.15 0.08-0.10-0.15 0.08-0.10-0.15
3 | RXL A07 FO512R1 80-100-120 0.10-0.14-0.18
1 RXL BO1 T1500 100-130-160 0.15-0.20-0.25
P5 2 | RXL BO7 FO512R1 100-125-150 0.15-0.18-0.22 0.05-0.10-0.12 0.05-0.10-0.12 0.08-0.10-0.15
3 | RXL A01 FO512R1 80-100-120 0.10-0.14-0.18
1 RXL BO1 FO512R1 50-80-100 0.10-0.14-0.16
P6 2 | RXL A01 FO512R1 40-70-90 0.08-0.10-0.12 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.12
3 | RXL A01 FO512R1 25-50-70 0.06-0.08-0.12
1 RXL A06 FO512R1 15-25-40 0.08-0.10-0.12
P7 2 | RXL A06 FO512R1 15-20-30 0.06-0.08-0.12 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.12
3 | RXL A06 FO512R1 15-20-30 0.06-0.08-0.10
1 RXL BO7 FO512R1 50-80-100 0.15-0.20-0.25
M1 2 | RXL BO7 FO512R1 40-70-90 0.15-0.18-0.22 0.05-0.10-0.12 0.05-0.10-0.12 0.08-0.10-0.15
3 | RXL A07 FO512R1 25-50-70 0.12-0.14-0.18
1 RXL BO7 FO512R1 50-80-100 0.15-0.20-0.25
M2 2 | RXL BO7 FO512R1 40-70-90 0.15-0.18-0.22 0.05-0.10-0.12 0.05-0.10-0.12 0.05-0.10-0.12
3 | RXL A07 FO512R1 25-50-70 0.12-0.14-0.18
1 RXL BO7 FO512R1 40-60-80 0.10-0.14-0.16
M3 2 | RXL BO7 FO512R1 40-60-80 0.08-0.10-0.12 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.12
3 | RXL A07 FO512R1 25-40-70 0.06-0.08-0.12
M 1 RXL A07 FO512R1 25-40-60 0.08-0.10-0.14
M4 2 | RXL A07 FO512R1 20-35-55 0.08-0.10-0.14 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.12
3 | RXL A07 FO512R1 20-30-50 0.08-0.10-0.14
1 RXL A07 FO512R1 15-25-35 0.05-0.08-0.12
M5 2 | RXL A07 FO512R1 15-25-35 0.05-0.08-0.12 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.12
3 | RXL A07 FO512R1 10-18-30 0.05-0.08-0.12
1 RXL A07 FO512R1 15-20-30 0.05-0.08-0.12
M6 2 | RXL A07 FO512R1 15-20-30 0.05-0.08-0.12 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.12
3 | RXL A07 FO512R1 10-18-30 0.05-0.08-0.12
AC Condicao da aplicacao
1 Otimas condicoes 2 Condicdes rasoaveis 3 Condigoes dificeis

- Fixacdes, maquina e/ou peca estaveis
- Diametro do inserto < 35.600

Comprimento de projecao da ferramenta < 6xD
- Diametro do inserto > 35.601

Comprimento de projecéo da ferramenta < 5xD
- Otima vazao de cavacos garantida
- Suprimento de refrigeracéo interna > 20 bar

AC Application Conditions

1 Optimal conditions 2 Suboptimal conditions

- Fixacdes, maquina e/ou peca com pouca instabilidade

- Didmetro do inserto < 35.600
Comprimento de projegéo da ferramenta < 12xD

- Didmetro do inserto > 35.601
Comprimento de projecéo da ferramenta < 7xD

- Alguma vazéo de cavacos

- Suprimento de refrigeracao interna

- Fixacdes, maquina e/ou peca instaveis
- Diametro do inserto < 35.600

Comprimento de projecao da ferramenta < 12xD
- Diametro do inserto > 35.601

Comprimento de projecéo da ferramenta < 9xD
- Vazao de cavacos critica
- Suprimento de refrigeracdo interna

3 Difficult conditions

- Stable fixture, machine and/or workpiece - Slightly unstable fixture, machine and/or workpiece - Unstable fixture, machine and/or workpiece
- Insert diameter < 35.600 Tool projection length < 6xD - Insert diameter < 35.600 Tool projection length < 12xD - Insert diameter < 35.600 Tool projection length < 12xD
- Insert diameter > 35.601 Tool projection length < 5xD - Insert diameter > 35.601 Tool projection length < 7xD - Insert diameter > 35.601 Tool projection length < 9xD

- Optimal chip removal guaranteed
- Internal coolant supply > 20 bar
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- No optimal chip removal guaranteed
- Internal coolant supply available

- Critical chip evacuation
- Internal coolant supply available
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Furo Passante com corte interrompido
Through Bore with Interruption

Radial / Stock Removal

AC Type Geometry  Grade Ve fz Full Cut fzinterrupted o) 11 0007 600 mm  © 23.601.35.600 mm @ 35.601-140.600 mm
4 | RXL AO6 T1500 160-200-240 0.16-0.20-0.25

5 | RXL A06 FO512R1 120-140-180 0.12-0.18-0.22 0.08-0.10-0.15 0.08-0.10-0.15 0.08-0.10-0.20
6 | RXG AO1 FO512R1 80-110-140 0.10-0.15-0.20

4 | RXL A06 T1500 160-200-240 0.16-0.20-0.25

5 | RXL A06 FO512R1 120-140-180 0.12-0.18-0.22 0.08-0.10-0.15 0.08-0.10-0.15 0.08-0.10-0.20
6 | RXG AO01 FO512R1 80-110-140 0.10-0.15-0.20 .

4 | RXL AO6 T1500 140-180-220 | 0.16-0.20-0.25 2 .

5 | RXL A06 FO512R1 110-140-170 0.12-0.18-0.22 s g 0.08-0.10-0.15 0.08-0.10-0.15 0.08-0.10-0.20
6 | RXG AO1 FO512R1 80-100-120 0.10-0.15-0.20 S &

4 | RXL AO01 FO512R1 110-140-170 0.15-0.18-0.22 B g

5 | RXL AO1 FO512R1 110-140-170 0.12-0.16-0.22 'g %J 0.08-0.10-0.15 0.08-0.10-0.15 0.08-0.10-0.15
6 | RXG AO01 FO512R1 80-100-120 0.10-0.12-0.18 = 5

4 | RXL AO1 FO512R1 100-120-160 0.15-0.18-0.22 s Y

5 | RXL AO01 FO512R1 100-120-150 0.12-0.16-0.22 g é 0.05-0.10-0.12 0.05-0.10-0.12 0.08-0.10-0.15
6 | RXG AO01 FO512R1 80-100-120 0.10-0.12-0.18 o

4 | RXL AO01 FO512R1 50-80-100 0.08-0.10-0.12

5 | RXL AO1 FO512R1 40-70-90 0.06-0.08-0.12 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.12
6 | RXG AO1 FO512R1 25-50-70 0.04-0.08-0.10

4 | RXL A06 FO512R1 15-25-40 0.06-0.08-0.12

5 | RXL A06 FO512R1 15-20-30 0.06-0.08-0.12 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.12
6 | RXG A06 FO512R1 15-20-30 0.04-0.08-0.10

4 | RXL A07 FO512R1 50-80-100 0.14-0.16-0.22

5 | RXL A07 FO512R1 40-70-90 0.12-0.15-0.20 0.05-0.10-0.12 0.05-0.10-0.12 0.08-0.10-0.15
6 | RXG A07 FO512R1 25-50-70 0.10-0.14-0.18

4 | RXL A07 FO512R1 50-80-100 0.14-0.16-0.22

5 | RXL A07 FO512R1 40-70-90 0.12-0.15-0.20 ® 0.05-0.10-0.12 0.05-0.10-0.12 0.05-0.10-0.12
6 | RXG A07 FO512R1 25-50-70 0.10-0.14-0.18 R e

4 | RXL A07 FO512R1 40-60-80 0.10-0.12-0.16 2 8

5 | RXL A07 FO512R1 40-60-80 0.08-0.10-0.12 2 9 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.12
6 | RXG A07 FO512R1 25-40-70 0.06-0.08-0.12 .§ El

4 | RXL A07 FO512R1 25-40-60 0.08-0.10-0.14 £ 3

5 | RXL A06 FO512R1 20-35-55 0.08-0.10-0.14 g & 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.12
6 | RXG A06 FO512R1 20-30-50 0.08-0.10-0.14 e 3

4 | RXL A06 FO512R1 15-25-35 0.08-0.10-0.12 g ¢

5 | RXL A06 FO512R1 15-25-35 0.05-0.08-0.12 & 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.12
6 | RXG A06 FO512R1 10-18-30 0.05-0.08-0.12

4 | RXL A06 FO512R1 15-20-30 0.08-0.10-0.12

5 | RXL A06 FO512R1 15-20-30 0.05-0.08-0.12 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.12
6 | RXG A06 FO512R1 10-18-30 0.05-0.08-0.12

AC Condicao da aplicacao

4 Otimas condicoes 5 Condicoes rasoaveis 6  Condicoes dificeis

- Fixacoes, maquina e/ou peca estaveis
- Didmetro do inserto < 35.600

Comprimento de projecao da ferramenta < 6xD
- Diametro do inserto > 35.601

Comprimento de projecao da ferramenta < 5xD
- Otima vazao de cavacos garantida
- Leve interrupcao simétrica e assimétrica ( < 10%)
- Suprimento de refrigeracéo interna > 20 bar

AC Application Conditions

4 Optimal conditions 5 Suboptimal conditions
- Stable fixture, machine and/or workpiece
- Insert diameter < 35.600 Tool projection length < 6xD
- Insert diameter > 35.601 Tool projection length < 5xD
- Optimal chip removal guaranteed
- Slightly symmetrical and asymmetrical interruption (< 10%)
- Internal coolant supply > 20 bar
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- Fixacdes, maquina e/ou peca com pouca instabilidade

- Diametro do inserto < 35.600
Comprimento de projecéo da ferramenta < 12xD

- Diametro do inserto > 35.601
Comprimento de projecao da ferramenta < 7xD

- Alguma vazao de cavacos

- Interrupgoes simétricas (< 30%)

- Suprimento de refrigeracéo interna

- Slightly unstable fixture, machine and/or workpiece

- Insert diameter < 35.600 Tool projection length < 12xD
- Insert diameter > 35.601 Tool projection length < 7xD
- No optimal chip removal guaranteed

- Medium symmetrical interruptions (< 30%)

- Internal coolant supply available

- Fixacdes, maquina e/ou pegca instaveis
- Diametro do inserto < 35.600

Comprimento de projecao da ferramenta < 12xD
- Diametro do inserto > 35.601

Comprimento de projecao da ferramenta < 9xD
- Vazdo de cavacos critica
- Interrupcoes simétricas (< 30%)
- Suprimento de refrigeracéo interna

6 Difficult conditions
- Unstable fixture, machine and/or workpiece
- Insert diameter < 35.600 Tool projection length < 12xD
- Insert diameter > 35.601 Tool projection length < 9xD
- No optimal chip removal guaranteed
- Medium symmetrical interruptions (< 30%)
- Internal coolant supply available
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Dados de corte RX medium
Cutting Data RX medium

—— Furo Cego
— Blind Hole
A Radial / Stock Removal
IS0 UMC AC Type Geometry  Grade Ve fz ©11.90023.600mm @ 23.601.35.600 mm ©35.601-140.600 mm
1 RXG | A07 T1500 | 140-180220 | 0.16-0.20-0.25
Pl | 2 | RXG | AO6 T1500 | 120-140-180 | 0.12-0.18-0.22 0.05-0.08-0.12 0.08-0.10-0.15 0.08-0.10-0.15
3 RXG | GO1 FOS12R1T | 80-110-140 | 0.08-0.12-0.18
1| RxG | A07 T1500 | 140180220 | 0.16-0.20-0.25
P2 | 2 | RXG A6 T1500 | 120-140-180 | 0.12-0.18-0.22 0.05-0.08-0.12 0.08-0.10-0.15 0.08-0.10-0.15
3 | Rx6 | GOl FOST12R1 | 80-110-140 | 0.08-0.12-0.18
1| RXG | A07 T1500 | 140-160-200 | 0.16-0.20-0.25
P3| 2 | RXG | AO6 FOST12R1 | 100-130-160 | 0.12-0.18-0.22 0.05-0.08-0.12 0.08-0.10-0.15 0.08-0.10-0.15
3 RXG | GO1 FOS12R1T | 80-100-120 | 0.08-0.12-0.18
1| RXG | A01 T1500 | 140-160200 | 0.15-0.18-0.22
P PA | 2 | RXG A6 FOS12RT | 100-130-160 | 0.12-0.16-0.22 0.05-0.08-0.12 0.05-0.10-0.15 0.08-0.10-0.15
3 RxG | GOl FOS12R1 | 80-100-120 | 0.08-0.12-0.18
1| RXG | A01 FOST12RT | 100-120-140 | 0.14-0.18-0.20
P5 | 2 | RXG | GO1 FOS12R1 | 90-110-130 | 0.12-0.16-0.20 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.12
3 RXG | GO1 FOS12R1T | 80-100-120 | 0.08-0.12-0.18
1| RXG | A01 FO512R1 50-80-100 0.10-0.15-0.18
P6 | 2 | RXG | GO1 FOS512R1 40-70-90 0.08-0.12-0.16 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.12
3 | Rx6 | GOl FO512R1 25-50-70 0.06-0.08-0.12
1| RXG | A06 FO512R1 15-25-40 0.080.12-0.16
P7 | 2 | RXG | GO6 FO512R1 15-20-30 0.06-0.08-0.12 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.12
3 RXG | GO6 FO512R1 15-20-30 0.06-0.08-0.12
1 RG] A07 FO512R1 50-80-100 0.120.15-0.20
M1 | 2 |RXG | AO7 FO512R1 40-70-90 0.12-0.15-0.20 0.05-0.08-0.12 0.05-0.10-0.12 0.08-0.10-0.15
3 RXG | GO7 FO512R1 25-50-70 0.10-0.14-0.18
1| RXG | A07 FO512R1 50-80-100 0.120.15-0.20
M2 | 2 |RXG | AO7 FO512R1 40-70-90 0.12-0.15-0.20 0.05-0.08-0.12 0.05-0.10-0.12 0.05-0.10-0.12
3 RXG | GO7 FO512R1 25-50-70 0.10-0.14-0.18
1| RXG | A07 FO512R1 40-60-80 0.10-0.12-0.16
M3 | 2 |RXG | AO7 FO512R1 40-60-80 0.08-0.10-0.12 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.12
3 RXG | GO7 FO512R1 25-40-70 0.06-0.08-0.12
M 1| RXG | A07 FO512R1 25-40-60 0.08-0.10-0.14
M4 | 2 |RXG | AO7 FOS512R1 20-35-55 0.08-0.10-0.14 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.12
3 RXG | GO7 FO512R1 20-30-50 0.080.10-0.14
1| RXG | A07 FOS512R1 152535 0.05-0.08-0.12
M5 | 2 |RXG | AO7 FO512R1 15.25-35 0.05-0.08-0.12 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.12
3 RXG | GO7 FO512R1 15.25-35 0.05-0.08-0.12
1| RXG | A06 FO512R1 15-20-30 0.05-0.08-0.12
M6 | 2 | RXG = AO6 FO512R1 15-20-30 0.05-0.08-0.12 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.12
3 RXG | A6 FO512R1 15-20-30 0.05-0.08-0.12

AC Condicao da aplicacdo
1 Otimas condicoes 2 Condicées rasoaveis
- Fixacdes, maquina e/ou peca estaveis - Fixacdes, maquina e/ou peca com pouca instabilidade
- Diametro do inserto < 35.600 - Didmetro do inserto < 35.600
Comprimento de projecao da ferramenta < 6xD Comprimento de projegéo da ferramenta < 12xD
- Diametro do inserto > 35.601 - Didmetro do inserto > 35.601
Comprimento de projecéo da ferramenta < 5xD Comprimento de projecéo da ferramenta < 7xD
- Otima vazao de cavacos garantida - Alguma vazéo de cavacos
- Suprimento de refrigeracéo interna > 20 bar - Suprimento de refrigeracao interna

AC Application Conditions

1 Optimal conditions 2 Suboptimal conditions
- Stable fixture, machine and/or workpiece - Slightly unstable fixture, machine and/or workpiece
- Insert diameter < 35.600 Tool projection length < 6xD - Insert diameter < 35.600 Tool projection length < 12xD
- Insert diameter > 35.601 Tool projection length < 5xD - Insert diameter > 35.601 Tool projection length < 7xD
- Optimal chip removal guaranteed - No optimal chip removal guaranteed
- Internal coolant supply > 20 bar - Internal coolant supply available
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3 Condigoes dificeis
- Fixacdes, maquina e/ou peca instaveis
- Diametro do inserto < 35.600
Comprimento de projecao da ferramenta < 12xD
- Diametro do inserto > 35.601
Comprimento de projecéo da ferramenta < 9xD
- Vazao de cavacos critica
- Suprimento de refrigeracdo interna

3 Difficult conditions
- Unstable fixture, machine and/or workpiece
- Insert diameter < 35.600 Tool projection length < 12xD
- Insert diameter > 35.601 Tool projection length < 9xD
- Critical chip evacuation
- Internal coolant supply available
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Furo Cego com corte interrompido
Blind Hole with Interruption

Radial / Stock Removal

AC Type Geometry Grade Vc fz Full Cut fz Interrupted o 11.900-?3.600 mm 23_601?3')5_600 mm @ 35.601-:20.600 mm
4 | RXG A06 T1500 140-180-220 0.16-0.20-0.25

5 | RXG A06 FO512R1 120-140-180 0.12-0.18-0.22 0.05-0.08-0.12 0.08-0.10-0.15 0.08-0.10-0.15
6 | RXG G FO512R1 80-110-140 0.08-0.12-0.18

4 | RXG A06 T1500 140-180-220 0.16-0.20-0.25

5 | RXG A06 FO512R1 120-140-180 0.12-0.18-0.22 0.05-0.08-0.12 0.08-0.10-0.15 0.08-0.10-0.15
6 | RXG G11 FO512R1 80-110-140 0.08-0.12-0.18 .

4 | RXG A06 T1500 140-160-200 0.16-0.20-0.25 § .

5 | RXG A06 FO512R1 100-130-160 0.12-0.18-0.22 - § 0.05-0.08-0.12 0.08-0.10-0.15 0.08-0.10-0.15
6 | RXG G FO512R1 80-100-120 0.08-0.12-0.18 2 &

4 | RXG A01 FO512R1 140-160-200 0.15-0.18-0.22 -E o

5 | RXG A06 FO512R1 100-130-160 0.12-0.16-0.22 'ﬂg) :8 0.05-0.08-0.12 0.05-0.10-0.15 0.08-0.10-0.15
6 | RXG G11 FO512R1 80-100-120 0.08-0.12-0.18 ,—: “E

4 | RXG A01 FO512R1 100-120-140 0.14-0.18-0.20 § E

5 | RXG G11 FO512R1 90-110-130 0.12-0.16-0.20 g § 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.12
6 | RXG G FO512R1 80-100-120 0.08-0.12-0.18 g N

N

4 | RXG A01 FO512R1 50-80-100 0.10-0.15-0.18

5 | RXG G FO512R1 40-70-90 0.08-0.12-0.16 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.12
6 | RXG G11 FO512R1 25-50-70 0.06-0.08-0.12

4 | RXG A06 FO512R1 15-25-40 0.08-0.12-0.16

5 | RXG G16 FO512R1 15-20-30 0.06-0.08-0.12 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.12
6 | RXG G16 FO512R1 15-20-30 0.06-0.08-0.12

4 | RXG A07 FO512R1 50-80-100 0.12-0.15-0.20

5 | RXG G17 FO512R1 40-70-90 0.10-0.14-0.18 0.05-0.08-0.12 0.05-0.10-0.12 0.08-0.10-0.15
6 | RXG G17 FO512R1 25-50-70 0.10-0.14-0.18

4 | RXG A07 FO512R1 50-80-100 0.12-0.15-0.20

5 | RXG G17 FO512R1 40-70-90 0.10-0.14-0.18 § 0.05-0.08-0.12 0.05-0.10-0.12 0.05-0.10-0.12
6 | RXG G17 FO512R1 25-50-70 0.10-0.14-0.18 noe

4 | RXG A07 FO512R1 40-60-80 0.10-0.12-0.16 a RI

5 | RXG G17 FO512R1 40-60-80 0.06-0.08-0.12 _-3 =3 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.12
6 | RXG G17 FO512R1 25-40-70 0.06-0.08-0.12 .g é

4 | RXG A07 FO512R1 25-40-60 0.08-0.10-0.14 E E

5 | RXG G16 FO512R1 20-35-55 0.08-0.10-0.14 g ~:—J 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.12
6 | RXG G16 FO512R1 20-30-50 0.08-0.10-0.14 g é

4 | RXG A07 FO512R1 15-25-35 0.05-0.08-0.12 g ¢

5 | RXG G16 FO512R1 15-25-35 0.05-0.08-0.12 & 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.12
6 | RXG G16 FO512R1 15-25-35 0.05-0.08-0.12

4 | RXG A07 FO512R1 15-20-30 0.05-0.08-0.12

5 | RXG G16 FO512R1 15-20-30 0.05-0.08-0.12 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.12
6 | RXG G16 FO512R1 15-20-30 0.05-0.08-0.12

AC Condicao da aplicacao
4 Otimas condicoes 5 Condicoes rasoaveis 6  Condicoes dificeis

- Fixacoes, maquina e/ou peca estaveis
- Didmetro do inserto < 35.600

Comprimento de projecao da ferramenta < 6xD
- Diametro do inserto > 35.601

Comprimento de projecao da ferramenta < 5xD
- Otima vazao de cavacos garantida
- Leve interrupcao simétrica e assimétrica ( < 10%)
- Suprimento de refrigeracéo interna > 20 bar

AC Application Conditions

4 Optimal conditions 5 Suboptimal conditions
- Stable fixture, machine and/or workpiece
- Insert diameter < 35.600 Tool projection length < 6xD
- Insert diameter > 35.601 Tool projection length < 5xD
- Optimal chip removal guaranteed
- Slightly symmetrical and asymmetrical interruption (< 10%)
- Internal coolant supply > 20 bar
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- Fixacdes, maquina e/ou peca com pouca instabilidade

- Diametro do inserto < 35.600
Comprimento de projecéo da ferramenta < 12xD

- Diametro do inserto > 35.601
Comprimento de projecao da ferramenta < 7xD

- Alguma vazao de cavacos

- Interrupgoes simétricas (< 30%)

- Suprimento de refrigeracéo interna

- Slightly unstable fixture, machine and/or workpiece

- Insert diameter < 35.600 Tool projection length < 12xD
- Insert diameter > 35.601 Tool projection length < 7xD
- No optimal chip removal guaranteed

- Medium symmetrical interruptions (< 30%)

- Internal coolant supply available

- Fixacdes, maquina e/ou pegca instaveis
- Diametro do inserto < 35.600

Comprimento de projecao da ferramenta < 12xD
- Diametro do inserto > 35.601

Comprimento de projecao da ferramenta < 9xD
- Vazdo de cavacos critica
- Interrupcoes simétricas (< 30%)
- Suprimento de refrigeracéo interna

6 Difficult conditions
- Unstable fixture, machine and/or workpiece
- Insert diameter < 35.600 Tool projection length < 12xD
- Insert diameter > 35.601 Tool projection length < 9xD
- No optimal chip removal guaranteed
- Medium symmetrical interruptions (< 30%)
- Internal coolant supply available
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Dados de corte RX medium
Cutting Data RX medium

Furo Passante
Through Bore

A

Radial / Stock Removal
ap ap ap

IS0 UMC AC Type Geometry  Grade Ve fz ©11.900-23.600 mm @ 23.601-35.600 mm @ 35.601-140.600 mm
1 RXG A04 FO514R2 90-120-160 0.16-0.22-0.30
K1 2 RXG A04 FO514R2 80-110-140 0.12-0.18-0.25 0.10-0.15-0.20 0.10-0.15-0.20 0.10-0.15-0.25
3 RXG G04 FO514R2 70-90-120 0.10-0.15-0.20
1 RXG AO04 FO514R2 90-120-160 0.16-0.22-0.30
K2 2 RXG A04 FO514R2 80-110-140 0.12-0.18-0.25 0.10-0.15-0.20 0.10-0.15-0.20 0.10-0.15-0.25
3 RXG G04 FO514R2 70-90-120 0.10-0.15-0.20
1 RXG AO01 FO514R2 120-140-180 0.16-0.22-0.30
K3 2 RXG AO01 FO514R2 100-120-140 0.12-0.18-0.25 0.10-0.15-0.20 0.10-0.15-0.20 0.10-0.15-0.25
3 RXG GO1 FO514R2 80-100-120 0.10-0.15-0.20
1 RXG AO01 FO514R2 120-140-180 0.16-0.22-0.30
K4 2 RXG AO01 FO514R2 100-120-140 0.12-0.18-0.25 0.08-0.10-0.15 0.10-0.15-0.20 0.10-0.15-0.20
3 RXG GO1 FO514R2 80-100-120 0.10-0.15-0.20
K 1 RXG AO01 FO514R2 60-80-100 0.12-0.18-0.25
K5 2 RXG AO01 FO514R2 60-80-100 0.10-0.15-0.20 0.08-0.10-0.15 0.10-0.15-0.20 0.10-0.15-0.20
3 RXG GO1 FO514R2 50-70-90 0.10-0.12-0.18
1 RXG AO01 FO514R2 60-80-100 0.12-0.18-0.25
K6 2 RXG AO01 FO514R2 60-80-100 0.10-0.15-0.20 0.08-0.10-0.15 0.10-0.15-0.20 0.10-0.15-0.20
3 RXG GO1 FO514R2 50-70-90 0.10-0.12-0.18
1 RXG AO01 FO512R1 40-60-80 0.10-0.14-0.16
K7 2 RXG AO01 FO512R1 40-60-80 0.10-0.12-0.14 0.08-0.10-0.12 0.05-0.10-0.15 0.05-0.10-0.15
3 RXG GO1 FO512R1 25-40-70 0.08-0.10-0.12
1 RXG AO01 FO512R1 40-60-80 0.10-0.14-0.16
K8 2 RXG AO01 FO512R1 40-60-80 0.10-0.12-0.14 0.08-0.10-0.12 0.05-0.10-0.15 0.05-0.10-0.15
3 RXG GO1 FO512R1 25-40-70 0.08-0.10-0.12
1 RXL AO07 FO510C 180-250-320 0.18-0.25-0.35
N1 2 RXL A07 FO510C 160-220-280 0.18-0.22-0.30 0.05-0.10-0.12 0.05-0.10-0.15 0.08-0.10-0.15
3 RXL A07 FO510C 140-180-220 0.15-0.18-0.22
1 RXL A07 FO510C 180-250-320 0.18-0.25-0.35
N2 2 RXL A07 FO510C 160-220-280 0.18-0.22-0.30 0.05-0.10-0.12 0.05-0.10-0.15 0.08-0.10-0.15
3 | RXL A07 FO510C 140-180-220 0.15-0.18-0.22
1 RXL AO07 FO520C 180-250-320 0.18-0.25-0.35
N3 2 RXL A07 F0520C 160-220-280 0.18-0.22-0.30 0.05-0.10-0.12 0.05-0.10-0.15 0.05-0.10-0.15
3 RXL A07 FO520C 140-180-220 0.12-0.16-0.20
N 1 RXL A07 F0520C 140-180-220 0.18-0.22-0.30
N4 2 RXL A07 FO520C 140-180-220 0.16-0.20-0.28 0.05-0.10-0.12 0.05-0.10-0.15 0.05-0.10-0.15
3 | RXL A07 F0520C 140-160-200 0.12-0.16-0.20
1 RXL A07 FO520C 140-180-220 0.16-0.20-0.28
N5 2 RXL A07 F0520C 140-160-200 0.16-0.20-0.28 0.05-0.10-0.12 0.05-0.10-0.15 0.05-0.10-0.15
3 RXL A07 FO520C 120-140-180 0.12-0.16-0.20
1 RXL A07 F0520C 50-70-100 0.12-0.18-0.25
N6 2 RXL A07 F0520C 50-70-100 0.12-0.16-0.22 0.05-0.10-0.12 0.05-0.10-0.15 0.05-0.10-0.15
3 | RXL A07 F0520C 40-60-80 0.12-0.16-0.22
AC (;ondigéo da aplicacao
1 Otimas condicoes 2 Condigbes rasoaveis 3 Condicoes dificeis

- Fixacdes, maquina e/ou peca estaveis
- Diametro do inserto < 35.600

Comprimento de projecao da ferramenta < 6xD
- Diametro do inserto > 35.601

Comprimento de projecao da ferramenta < 5xD
- Otima vazéo de cavacos garantida
- Suprimento de refrigeracéo interna > 20 bar

AC Application Conditions

1 Optimal conditions 2 Suboptimal conditions

- Fixacoes, maquina e/ou peca com pouca instabilidade

- Diametro do inserto < 35.600
Comprimento de projecéo da ferramenta < 12xD

- Didmetro do inserto > 35.601
Comprimento de projecéo da ferramenta < 7xD

- Alguma vazao de cavacos

- Suprimento de refrigeracdo interna

- Fixacdes, maquina e/ou peca instaveis
- Diametro do inserto < 35.600

Comprimento de projecao da ferramenta < 12xD
- Diametro do inserto > 35.601

Comprimento de projecéo da ferramenta < 9xD
- Vazao de cavacos critica
- Suprimento de refrigeracdo interna

3 Difficult conditions

- Stable fixture, machine and/or workpiece - Slightly unstable fixture, machine and/or workpiece - Unstable fixture, machine and/or workpiece
- Insert diameter < 35.600 Tool projection length < 6xD - Insert diameter < 35.600 Tool projection length < 12xD - Insert diameter < 35.600 Tool projection length < 12xD
- Insert diameter > 35.601 Tool projection length < 5xD - Insert diameter > 35.601 Tool projection length < 7xD - Insert diameter > 35.601 Tool projection length < 9xD

- Optimal chip removal guaranteed
- Internal coolant supply > 20 bar
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- No optimal chip removal guaranteed
- Internal coolant supply available

- Critical chip evacuation
- Internal coolant supply available
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Furo Passante com corte interrompido
Through Bore with Interruption

Radial / Stock Removal
ap ap ap

AC Type Geometry  Grade Ve fz Full Cut fzinterrupted 0 14 900.23.600 mm  © 23.601-35.600 mm @ 35.601-140.600 mm

4 RXG A04 FO514R2 90-120-160 0.16-0.22-0.30

5 RXG A04 FO514R2 80-110-140 0.12-0.18-0.25 0.10-0.15-0.20 0.10-0.15-0.20 0.10-0.15-0.25
6 RXG G044 FO514R2 70-90-120 0.10-0.15-0.20

4 RXG A04 FO514R2 90-120-160 0.16-0.22-0.30

5 RXG A04 FO514R2 80-110-140 0.12-0.18-0.25 0.10-0.15-0.20 0.10-0.15-0.20 0.10-0.15-0.25
6 RXG G04 FO514R2 70-90-120 0.10-0.15-0.20

4 RXG AO01 FO514R2 120-140-180 0.16-0.22-0.30

5 RXG AO01 FO514R2 100-120-140 0.12-0.18-0.25 B 0.10-0.15-0.20 0.10-0.15-0.20 0.10-0.15-0.25
6 RXG GO1 FO514R2 80-100-120 0.10-0.15-0.20 8‘ x

4 RXG AO01 FO514R2 120-140-180 0.16-0.22-0.30 2 3

5 RXG AO01 FO514R2 100-120-140 0.12-0.18-0.25 _-g = 0.08-0.10-0.15 0.10-0.15-0.20 0.10-0.15-0.20
6 RXG GO1 FO514R2 80-100-120 0.10-0.15-0.20 _5 é

4 RXG AO01 FO514R2 60-80-100 0.12-0.18-0.25 i‘-’ E

5 RXG AO01 FO514R2 60-80-100 0.10-0.15-0.20 % ~:—J 0.08-0.10-0.15 0.10-0.15-0.20 0.10-0.15-0.20
6 RXG G111 FO514R2 50-70-90 0.10-0.12-0.18 :.:, é

4 RXG AO01 FO514R2 60-80-100 0.12-0.18-0.25 § L

5 RXG AO01 FO514R2 60-80-100 0.10-0.15-0.20 N 0.08-0.10-0.15 0.10-0.15-0.20 0.10-0.15-0.20
6 RXG G111 FO514R2 50-70-90 0.10-0.12-0.18

4 RXG AO01 FO512R1 40-60-80 0.10-0.14-0.16

5 RXG AO01 FO512R1 40-60-80 0.10-0.12-0.14 0.08-0.10-0.12 0.05-0.10-0.15 0.05-0.10-0.15
6 RXG G111 FO512R1 25-40-70 0.08-0.10-0.12

4 RXG AO01 FO512R1 40-60-80 0.10-0.14-0.16

5 RXG AO01 FO512R1 40-60-80 0.10-0.12-0.14 0.08-0.10-0.12 0.05-0.10-0.15 0.05-0.10-0.15
6 RXG G11 FO512R1 25-40-70 0.08-0.10-0.12

4 RXL A07 FO510C 180-250-320 0.18-0.25-0.35

5 RXL A07 FO510C 160-220-280 0.18-0.22-0.30 0.05-0.10-0.12 0.05-0.10-0.15 0.08-0.10-0.15
6 RXL A07 FO510C 140-180-220 0.12-0.16-0.20

4 RXL A07 FO510C 180-250-320 0.18-0.25-0.35

5 RXL A07 FO510C 160-220-280 0.18-0.22-0.30 § 0.05-0.10-0.12 0.05-0.10-0.15 0.08-0.10-0.15
6 RXL A07 FO510C 140-180-220 0.12-0.16-0.20 noR

4 RXL A07 FO520C 180-250-320 0.18-0.25-0.35 2 8.

5 RXL A07 F0520C 160-220-280 0.18-0.22-0.30 _-g =1 0.05-0.10-0.12 0.05-0.10-0.15 0.05-0.10-0.15
6 RXL A07 FO520C 140-180-220 0.12-0.16-0.20 _%‘ §

4 RXL A07 F0520C 140-180-220 0.18-0.22-0.30 E E

5 RXL A07 FO520C 140-180-220 0.16-0.20-0.28 ‘g ﬁ 0.05-0.10-0.12 0.05-0.10-0.15 0.05-0.10-0.15
6 RXL A07 F0520C 140-160-200 0.12-0.16-0.20 g é

4 RXL AQ07 FO520C 140-180-220 0.16-0.20-0.28 S L

5 RXL A07 F0520C 140-160-200 0.16-0.20-0.28 N 0.05-0.10-0.12 0.05-0.10-0.15 0.05-0.10-0.15
6 RXG AQ07 FO520C 120-140-180 0.12-0.16-0.20

4 RXL A07 F0520C 50-70-100 0.12-0.18-0.25

5 RXL AQ07 FO520C 50-70-100 0.12-0.16-0.22 0.05-0.10-0.12 0.05-0.10-0.15 0.05-0.10-0.15
6 RXG AO07 FO520C 40-60-80 0.10-0.14-0.20

AC Condicao da aplicacdo
4 Otimas condicoes 5 Condigoes rasodveis 6 Condicoes dificeis

- Fixacoes, maquina e/ou peca estaveis
- Diametro do inserto < 35.600

Comprimento de projecao da ferramenta < 6xD
- Didmetro do inserto > 35.601

Comprimento de projecao da ferramenta < 5xD
- Otima vazao de cavacos garantida
- Leve interrupgéo simétrica e assimétrica (< 10%)
- Suprimento de refrigeracao interna > 20 bar

AC Application Conditions

4 Optimal conditions 5 Suboptimal conditions
- Stable fixture, machine and/or workpiece
- Insert diameter < 35.600 Tool projection length < 6xD
- Insert diameter > 35.601 Tool projection length < 5xD
- Optimal chip removal guaranteed
- Slightly symmetrical and asymmetrical interruption (< 10%)
- Internal coolant supply > 20 bar
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- Fixagdes, maquina e/ou peca com pouca instabilidade

- Diametro do inserto < 35.600
Comprimento de projecao da ferramenta < 12xD

- Diametro do inserto > 35.601
Comprimento de projecéo da ferramenta < 7xD

- Alguma vazéo de cavacos

- Interrupgdes simétricas (< 30%)

- Suprimento de refrigeracéo interna

- Slightly unstable fixture, machine and/or workpiece

- Insert diameter < 35.600 Tool projection length < 12xD
- Insert diameter > 35.601 Tool projection length < 7xD
- No optimal chip removal guaranteed

- Medium symmetrical interruptions (< 30%)

- Internal coolant supply available

- Fixacoes, maquina e/ou peca instaveis
- Diametro do inserto < 35.600

Comprimento de projecao da ferramenta < 12xD
- Diametro do inserto > 35.601

Comprimento de projecéo da ferramenta < 9xD
- Vazao de cavacos critica
- Interrupgoes simétricas (< 30%)
- Suprimento de refrigeracéo interna

6 Difficult conditions
- Unstable fixture, machine and/or workpiece
- Insert diameter < 35.600 Tool projection length < 12xD
- Insert diameter > 35.601 Tool projection length < 9xD
- No optimal chip removal guaranteed
- Medium symmetrical interruptions (< 30%)
- Internal coolant supply available P
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Dados de corte RX medium
Cutting Data RX medium

— Furo Cego
— Blind Hole
A Radial / Stock Removal
ISO UMC AC Type Geometry Grade Vc fz ap ap ap
@ 11.900-23.600 mm @ 23.601-35.600 mm @ 35.601-140.600 mm
1 RXG A04 FO514R2 90-120-160 0.16-0.22-0.30
K1 2 | RXG A04 FO514R2 80-110-140 0.12-0.18-0.25 0.10-0.15-0.20 0.10-0.15-0.20 0.10-0.15-0.25
3 | RXG G04 FO514R2 70-90-120 0.10-0.15-0.20
1 RXG A04 FO514R2 90-120-160 0.16-0.22-0.30
K2 2 | RXG A04 FO514R2 80-110-140 0.12-0.18-0.25 0.10-0.15-0.20 0.10-0.15-0.20 0.10-0.15-0.25
3 | RXG G04 FO514R2 70-90-120 0.10-0.15-0.20
1 RXG AO01 FO514R2 120-140-180 0.16-0.22-0.30
K3 2 | RXG AO01 FO514R2 100-120-140 0.12-0.18-0.25 0.10-0.15-0.20 0.10-0.15-0.20 0.10-0.15-0.25
3 | RXG GO1 FO514R2 80-100-120 0.10-0.15-0.20
1 RXG AO01 FO514R2 120-140-180 0.16-0.22-0.30
K4 2 | RXG AO01 FO514R2 100-120-140 0.12-0.18-0.25 0.08-0.10-0.15 0.10-0.15-0.20 0.10-0.15-0.20
3 | RXG GO1 FO514R2 80-100-120 0.10-0.15-0.20
K 1 RXG AO01 FO514R2 60-80-100 0.12-0.18-0.25
K5 2 | RXG AO01 FO514R2 60-80-100 0.10-0.15-0.20 0.08-0.10-0.15 0.10-0.15-0.20 0.10-0.15-0.20
3 | RXG GO1 FO514R2 50-70-90 0.10-0.12-0.18
1 RXG AO01 FO514R2 60-80-100 0.12-0.18-0.25
K6 2 | RXG AO01 FO514R2 60-80-100 0.10-0.15-0.20 0.08-0.10-0.15 0.10-0.15-0.20 0.10-0.15-0.20
3 | RXG GO1 FO514R2 50-70-90 0.10-0.12-0.18
1 RXG AO01 FO512R1 40-60-80 0.10-0.14-0.16
K7 2 | RXG AO01 FO512R1 40-60-80 0.10-0.12-0.14 0.08-0.10-0.12 0.05-0.10-0.15 0.05-0.10-0.15
3 | RXG GO1 FO512R1 25-40-70 0.08-0.10-0.12
1 RXG AO01 FO512R1 40-60-80 0.10-0.14-0.16
K8 2 | RXG AO01 FO512R1 40-60-80 0.10-0.12-0.14 0.08-0.10-0.12 0.05-0.10-0.15 0.05-0.10-0.15
3 | RXG GO1 FO512R1 25-40-70 0.08-0.10-0.12
1 RXG A07 FO510C 180-250-320 0.18-0.25-0.35
N1 2 | RXG A07 FO510C 160-220-280 0.18-0.22-0.30 0.05-0.10-0.12 0.05-0.10-0.12 0.08-0.10-0.15
3 | RXG G07 FO510C 140-180-220 0.12-0.16-0.20
1 RXG A07 FO510C 180-250-320 0.18-0.25-0.35
N2 2 | RXG A07 FO510C 160-220-280 0.18-0.22-0.30 0.05-0.10-0.12 0.05-0.10-0.12 0.08-0.10-0.15
3 | RXG GO7 F0510C 140-180-220 0.12-0.16-0.20
1 RXG A07 F0520C 180-250-320 0.18-0.25-0.35
N3 2 | RXG AO7 F0520C 160-220-280 0.18-0.22-0.30 0.05-0.10-0.12 0.05-0.10-0.12 0.05-0.10-0.15
N 3 | RXG G07 F0520C 140-180-220 0.12-0.16-0.20
1 | RXG AO7 F0520C 140-180-220 0.18-0.22-0.30
N4 2 | RXG A07 F0520C 140-180-220 0.16-0.20-0.28 0.05-0.10-0.12 0.05-0.10-0.12 0.05-0.10-0.15
3 | RXG GO7 F0520C 140-160-200 0.12-0.16-0.20
1 RXG A07 F0520C 140-180-220 0.16-0.20-0.28
N5 2 | RXG AO07 F0520C 140-160-200 0.16-0.20-0.28 0.05-0.10-0.12 0.05-0.10-0.15 0.05-0.10-0.15
3 | RXG G07 F0520C 120-140-180 0.12-0.16-0.20
1 | RXG A07 F0520C 50-70-100 0.12-0.18-0.25
N6 2 | RXG A07 F0520C 50-70-100 0.12-0.16-0.22 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.12
3 | RXG GO7 F0520C 40-60-30 0.10-0.14-0.20

AC Condicao da aplicagao
1 Otimas condices 2 Condigbes rasoaveis
- Fixacdes, maquina e/ou peca estaveis - Fixacoes, maquina e/ou peca com pouca instabilidade
- Diametro do inserto < 35.600 - Diametro do inserto < 35.600
Comprimento de projecao da ferramenta < 6xD Comprimento de projecéo da ferramenta < 12xD
- Diametro do inserto > 35.601 - Didmetro do inserto > 35.601
Comprimento de projecao da ferramenta < 5xD Comprimento de projecéo da ferramenta < 7xD
- Otima vazéo de cavacos garantida - Alguma vazao de cavacos
- Suprimento de refrigeracéo interna > 20 bar - Suprimento de refrigeracdo interna

AC Application Conditions

1 Optimal conditions 2 Suboptimal conditions
- Stable fixture, machine and/or workpiece - Slightly unstable fixture, machine and/or workpiece
- Insert diameter < 35.600 Tool projection length < 6xD - Insert diameter < 35.600 Tool projection length < 12xD
- Insert diameter > 35.601 Tool projection length < 5xD - Insert diameter > 35.601 Tool projection length < 7xD
- Optimal chip removal guaranteed - No optimal chip removal guaranteed
- Internal coolant supply > 20 bar - Internal coolant supply available
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3 Condicoes dificeis
- Fixacdes, maquina e/ou peca instaveis
- Diametro do inserto < 35.600
Comprimento de projecao da ferramenta < 12xD
- Diametro do inserto > 35.601
Comprimento de projecéo da ferramenta < 9xD
- Vazao de cavacos critica
- Suprimento de refrigeracdo interna

3 Difficult conditions
- Unstable fixture, machine and/or workpiece
- Insert diameter < 35.600 Tool projection length < 12xD
- Insert diameter > 35.601 Tool projection length < 9xD
- Critical chip evacuation
- Internal coolant supply available
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Furo Cego com corte interrompido

1 Blind Hole with Interruption
A Radial / Stock Removal
AC Type Geometry Grade Vc fz Full Cut fz Interrupted ap ap ap
@ 11.900-23.600 mm @ 23.601-35.600 mm @ 35.601-140.600 mm
4 | RXG A04 FO514R2 90-120-160 0.16-0.22-0.30
5 | RXG A04 FO514R2 80-110-140 0.12-0.18-0.25 0.10-0.15-0.20 0.10-0.15-0.20 0.10-0.15-0.25
6 | RXG G04 FO514R2 70-90-120 0.10-0.15-0.20
4 | RXG A04 FO514R2 90-120-160 0.16-0.22-0.30
5 | RXG A04 FO514R2 80-110-140 0.12-0.18-0.25 0.10-0.15-0.20 0.10-0.15-0.20 0.10-0.15-0.25
6 | RXG G04 FO514R2 70-90-120 0.10-0.15-0.20
4 | RXG A01 FO514R2 120-140-180 0.16-0.22-0.30
5 | RXG A01 FO514R2 100-120-140 0.12-0.18-0.25 B3 0.10-0.15-0.20 0.10-0.15-0.20 0.10-0.15-0.25
6 | RXG GO1 FO514R2 80-100-120 0.10-0.15-0.20 8 =
4 | RXG A01 FO514R2 120-140-180 0.16-0.22-0.30 2 UO?
5 | RXG A01 FO514R2 100-120-140 0.12-0.18-0.25 _-g = 0.08-0.10-0.15 0.10-0.15-0.20 0.10-0.15-0.20
6 | RXG GO1 FO514R2 80-100-120 0.10-0.15-0.20 _§ §
4 | RXG A01 FO514R2 60-80-100 0.12-0.18-0.25 i‘.’ E
5 | RXG A01 FO514R2 60-80-100 0.10-0.15-0.20 g E 0.08-0.10-0.15 0.10-0.15-0.20 0.10-0.15-0.20
6 | RXG G11 FO514R2 50-70-90 0.10-0.12-0.18 :.:, é
4 | RXG A01 FO514R2 60-80-100 0.12-0.18-0.25 § 2
5 | RXG A01 FO514R2 60-80-100 0.10-0.15-0.20 &N 0.08-0.10-0.15 0.10-0.15-0.20 0.10-0.15-0.20
6 | RXG G11 FO514R2 50-70-90 0.10-0.12-0.18
4 | RXG A01 FO512R1 40-60-80 0.10-0.14-0.16
5 | RXG A01 FO512R1 40-60-80 0.10-0.12-0.14 0.08-0.10-0.12 0.05-0.10-0.15 0.05-0.10-0.15
6 | RXG G11 FO512R1 25-40-70 0.08-0.10-0.12
4 | RXG A01 FO512R1 40-60-80 0.10-0.14-0.16
5 | RXG A01 FO512R1 40-60-80 0.10-0.12-0.14 0.08-0.10-0.12 0.05-0.10-0.15 0.05-0.10-0.15
6 | RXG G11 FO512R1 25-40-70 0.08-0.10-0.12
4 | RXG A07 F0510C 180-250-320 0.18-0.25-0.35
5 | RXG A07 FO510C 160-220-280 0.18-0.22-0.30 0.05-0.10-0.12 0.05-0.10-0.12 0.08-0.10-0.15
6 | RXG G07 F0510C 140-180-220 0.12-0.16-0.20
4 | RXG A07 FO510C 180-250-320 0.18-0.25-0.35
5 | RXG AO07 F0510C 160-220-280 0.18-0.22-0.30 § 0.05-0.10-0.12 0.05-0.10-0.12 0.08-0.10-0.15
6 | RXG G07 FO510C 140-180-220 0.12-0.16-0.20 o
4 | RXG A07 F0520C 180-250-320 0.18-0.25-0.35 S 8'
5 | RXG AO07 FO520C 160-220-280 0.18-0.22-0.30 _-g = 0.05-0.10-0.12 0.05-0.10-0.12 0.05-0.10-0.15
6 | RXG G07 F0520C 140-180-220 0.12-0.16-0.20 _’é §
4 | RXG A07 FO520C 140-180-220 0.18-0.22-0.30 E E
5 | RXG A07 F0520C 140-180-220 0.16-0.20-0.28 ‘g »5 0.05-0.10-0.12 0.05-0.10-0.12 0.05-0.10-0.15
6 | RXG G07 FO520C 140-160-200 0.12-0.16-0.20 é é
4 | RXG AO07 F0520C 140-180-220 0.16-0.20-0.28 g ¢
5 | RXG AO07 FO520C 140-160-200 0.16-0.20-0.28 & 0.05-0.10-0.12 0.05-0.10-0.15 0.05-0.10-0.15
6 | RXG G07 F0520C 120-140-180 0.12-0.16-0.20
4 | RXG AO07 FO520C 50-70-100 0.12-0.18-0.25
5 | RXG AO07 F0520C 50-70-100 0.12-0.16-0.22 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.12
6 | RXG G07 FO520C 40-60-80 0.10-0.14-0.20
AC Condicao da aplicacdo
4 Otimas condicoes 5 Condigoes rasodveis 6 Condicoes dificeis
- Fixacoes, maquina e/ou peca estaveis - Fixagdes, maquina e/ou peca com pouca instabilidade - Fixacoes, maquina e/ou peca instaveis
- Diametro do inserto < 35.600 - Diametro do inserto < 35.600 - Diametro do inserto < 35.600
Comprimento de projecao da ferramenta < 6xD Comprimento de projecao da ferramenta < 12xD Comprimento de projecao da ferramenta < 12xD
- Didmetro do inserto > 35.601 - Diametro do inserto > 35.601 - Diametro do inserto > 35.601
Comprimento de projecao da ferramenta < 5xD Comprimento de projecéo da ferramenta < 7xD Comprimento de projecéo da ferramenta < 9xD
- Otima vazao de cavacos garantida - Alguma vazéo de cavacos - Vazéo de cavacos critica
- Leve interrupgéo simétrica e assimétrica (< 10%) - Interrupgdes simétricas (< 30%) - Interrupgoes simétricas (< 30%)
- Suprimento de refrigeracao interna > 20 bar - Suprimento de refrigeracéo interna - Suprimento de refrigeracéo interna
AC Application Conditions
4 Optimal conditions 5 Suboptimal conditions 6 Difficult conditions

- Stable fixture, machine and/or workpiece

- Insert diameter < 35.600 Tool projection length < 6xD
- Insert diameter > 35.601 Tool projection length < 5xD
- Optimal chip removal guaranteed
- Slightly symmetrical and asymmetrical interruption (< 10%)
- Internal coolant supply > 20 bar

www.urma.ch

- Slightly unstable fixture, machine and/or workpiece

- Insert diameter < 35.600 Tool projection length < 12xD
- Insert diameter > 35.601 Tool projection length < 7xD
- No optimal chip removal guaranteed

- Medium symmetrical interruptions (< 30%)

- Internal coolant supply available

- Unstable fixture, machine and/or workpiece

- Insert diameter < 35.600 Tool projection length < 12xD
- Insert diameter > 35.601 Tool projection length < 9xD
- No optimal chip removal guaranteed

- Medium symmetrical interruptions (< 30%)

- Internal coolant supply available P
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Dados de corte RX medium
Cutting Data RX medium

Furo Passante : Furo Passante com corte interrompido
Through Bore Through Bore with Interruption

A Radial / Stock Removal A Radial / Stock Removal
1SO UMC AC Type Geometry Grade Vc fz ap ap ap AC Type Geometry Grade Vc fz Full Cut fz Interrupted ap ap ap
@ 11.900-23.600 mm @ 23.601-35.600 mm @ 35.601-140.600 mm @ 11.900-23.600 mm @ 23.601-35.600 mm @ 35.601-140.600 mm
1 RXL A07 FO512R1 20-35-45 0.06-0.10-0.14 4 RXL A06 FO512R1 20-35-45 0.06-0.10-0.14
S1 2 RXL A07 FO512R1 20-35-45 0.06-0.10-0.14 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.12 5 RXL AO6 FO512R1 20-35-45 0.06-0.10-0.14 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.12
B RXL A07 FO512R1 15-25-35 0.06-0.10-0.14 6 RXG A06 FO512R1 15-25-35 0.06-0.10-0.14
1 RXL A07 FO512R1 20-30-45 0.06-0.10-0.12 4 RXL AO6 FO512R1 20-30-45 0.06-0.10-0.12
S2 2 RXL A07 FO512R1 20-30-45 0.05-0.08-0.12 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.12 5 RXL A06 FO512R1 20-30-45 0.05-0.08-0.12 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.12
3 RXL A07 FO512R1 15-25-35 0.05-0.08-0.12 6 RXG AO6 FO512R1 15-25-35 0.05-0.08-0.12
1 RXL A07 FO512R1 15-20-35 0.06-0.10-0.12 4 RXL A06 FO512R1 15-20-35 0.06-0.10-0.12
S3 2 RXL A07 FO512R1 10-18-30 0.05-0.08-0.10 0.05-0.08-0.10 0.05-0.08-0.10 0.05-0.08-0.10 5 RXL AO6 FO512R1 10-18-30 0.05-0.08-0.10 . 0.05-0.08-0.10 0.05-0.08-0.10 0.05-0.08-0.10
3 | RXL A07 FO512R1 8-15-25 0.05-0.08-0.10 6 | RXG A06 FO512R1 8-15-25 0.05-0.08-0.10 § .
1 RXL A07 FO512R1 12-18-25 0.05-0.08-0.10 4 RXL AO6 FO512R1 12-18-25 0.05-0.08-0.10 cl> é
sS4 2 RXL A07 FO512R1 8-15-20 0.05-0.08-0.10 0.05-0.08-0.10 0.05-0.08-0.10 0.05-0.08-0.10 5 RXL A06 FO512R1 8-15-20 0.05-0.08-0.10 ’3 & 0.05-0.08-0.10 0.05-0.08-0.10 0.05-0.08-0.10
3 RXL A07 FO512R1 5-12-20 0.05-0.08-0.10 6 RXG AO6 FO512R1 5-12-20 0.05-0.08-0.10 '5 o
s 3 °
1 RXL A07 FO512R1 20-40-60 0.06-0.10-0.14 4 RXL A06 FO512R1 20-40-60 0.06-0.10-0.14 ,—: “E
S11 2 | RXL A07 FO512R1 20-35-45 0.06-0.10-0.14 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.12 5 | RXL A06 FO512R1 20-35-45 0.06-0.10-0.14 § E 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.12
3 RXL A07 FO512R1 15-25-30 0.06-0.10-0.14 6 RXG A06 FO512R1 15-25-30 0.06-0.10-0.14 g ‘gj
1 RXL A07 FO512R1 20-35-45 0.06-0.10-0.14 4 RXL A06 FO512R1 20-35-45 0.06-0.10-0.14 :
S12 2 | RXL A07 FO512R1 20-30-45 0.06-0.10-0.14 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.12 5 | RXL A06 FO512R1 20-30-45 0.06-0.10-0.14 - 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.12
B RXL A07 FO512R1 15-25-30 0.06-0.10-0.14 6 RXG A06 FO512R1 15-25-30 0.06-0.10-0.14
1 RXL A07 FO512R1 20-30-45 0.06-0.10-0.14 4 RXL A06 FO512R1 20-30-45 0.06-0.10-0.14
S13 2 | RXL A07 FO512R1 15-25-30 0.05-0.08-0.10 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.12 5 | RXL A06 FO512R1 15-25-30 0.05-0.08-0.10 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.12
3 | RXL A07 FO512R1 10-18-30 0.05-0.08-0.10 6 | RXG A06 FO512R1 10-18-30 0.05-0.08-0.10
1 | RXL A07 FO512R1 15-20-30 0.05-0.08-0.10 4 | RXL A06 FO512R1 15-20-30 0.05-0.08-0.10
S14 2 | RXL A07 FO512R1 10-18-25 0.05-0.08-0.10 0.05-0.08-0.10 0.05-0.08-0.10 0.05-0.08-0.10 5 | RXL A06 FO512R1 10-18-25 0.05-0.08-0.10 0.05-0.08-0.10 0.05-0.08-0.10 0.05-0.08-0.10
3 | RXL A07 FO512R1 8-15-20 0.05-0.08-0.10 6 | RXG A06 FO512R1 8-15-20 0.05-0.08-0.10
1 | RXG A06 FO507R1 15-25-30 0.04-0.06-0.08 4 | RXG A06 FO507R1 15-25-30 0.04-0.06-0.08 R
H1 2 | RXG A06 FO507R1 10-18-25 0.04-0.06-0.08 0.05-0.08 0.05-0.08-0.10 0.05-0.08-0.10 5 | RXG A06 FO507R1 10-18-25 0.04-0.06-0.08 § § 0.05-0.08 0.05-0.08-0.10 0.05-0.08-0.10
3 | RXG A06 FO507R1 8-15-20 0.04-0.06-0.08 6 | RXG A06 FO507R1 8-15-20 0.04-0.06-0.08 é S
1 | RXG A06 FO507R1 10-18-25 0.04-0.06-0.08 4 | RXG A06 FO507R1 10-18-25 0.04-0.06-0.08 i‘.’ § 2
H2 2 | RXG A06 FO507R1 8-15-20 0.04-0.06-0.08 0.05-0.08 0.05-0.08 0.05-0.08-0.10 5 | RXG A06 FO507R1 8-15-20 0.04-0.06-0.08 % R 0.05-0.08 0.05-0.08 0.05-0.08-0.10
3 | RXG A06 FO507R1 8-15-20 0.04-0.06-0.08 6 | RXG A06 FO507R1 8-15-20 0.04-0.06-0.08 ° ] “E
1 | RXG A06 FO507R1 8-10-15 0.03-0.05-0.07 4 | RXG A06 FO507R1 8-10-15 0.03-0.05-0.07 5 é
H3 2 | RXG A06 FO507R1 8-10-15 0.03-0.05-0.07 0.04-0.05-0.06 0.05-0.08 0.05-0.08-0.10 5 | RXG A06 FO507R1 8-10-15 0.03-0.05-0.07 N ° 0.04-0.05-0.06 0.05-0.08 0.05-0.08-0.10
3 | RXG A06 FO507R1 8-10-15 0.03-0.05-0.07 6 | RXG A06 FO507R1 8-10-15 0.03-0.05-0.07 -
1 | RXL BO7 T1500 140-180-220 0.18-0.25-0.35 4 | RXL A07 T1500 140-180-220 0.18-0.22-0.30 R
SM1 2 | RXL BO7 T1500 110-140-170 0.18-0.22-0.30 0.08-0.10-0.15 0.08-0.10-0.15 0.08-0.10-0.20 5 | RXL A06 T1500 110-140-170 0.15-0.20-0.25 § § 0.08-0.10-0.15 0.08-0.10-0.15 0.08-0.10-0.20
3 | RXL A07 T1500 80-100-120 0.12-0.16-0.20 6 | RXG A06 FO512R1 80-100-120 0.12-0.16-0.20 é S
1 RXL BO7 FO512R1 120-140-160 0.18-0.22-0.30 4 RXL A07 FO512R1 120-140-160 0.15-0.20-0.25 i‘.’ § 2
SM SM2 2 | RXL BO7 FO512R1 100-120-150 0.15-0.20-0.25 0.08-0.10-0.15 0.08-0.10-0.15 0.08-0.10-0.20 5 | RXL A06 FO512R1 100-120-150 0.12-0.18-0.22 g "o 0.08-0.10-0.15 0.08-0.10-0.15 0.08-0.10-0.20
3 RXL A07 FO512R1 80-100-120 0.12-0.15-0.20 6 RXG A01 FO512R1 80-100-120 0.12-0.15-0.20 : ] “3
1 | RXL A07 FO512R1 40-60-80 0.10-0.12-0.18 4 | RXL A06 FO512R1 40-60-80 0.10-0.12-0.18 § é
SM3 2 | RXL A07 FO512R1 40-60-80 0.08-0.10-0.16 0.08-0.10-0.12 0.08-0.10-0.15 0.08-0.10-0.20 5 | RXL A06 FO512R1 40-60-80 0.08-0.10-0.16 N S 0.08-0.10-0.12 0.08-0.10-0.15 0.08-0.10-0.20
3 | RXL A07 FO512R1 25-40-70 0.06-0.08-0.14 6 | RXG A01 FO512R1 25-40-70 0.06-0.08-0.14 -
1 | RXL A07 FO510C 40-60-80 0.10-0.15-0.20 4 | RXL A07 FO510C 40-60-80 0.10-0.15-0.20
01 2 | RXL A07 FO510C 40-60-80 0.10-0.15-0.20 0.08-0.10-0.15 0.08-0.10-0.15 0.08-0.10-0.20 5 | RXL A07 FO510C 40-60-80 0.10-0.15-0.20 X 0.08-0.10-0.15 0.08-0.10-0.15 0.08-0.10-0.20
3 | RXL A07 FO510C 40-60-80 0.10-0.13-0.16 6 | RXG A07 FO510C 40-60-80 0.10-0.13-0.16 SI =
1 | RXL A07 FO510C 40-60-80 0.10-0.15-0.20 4 | RXL A07 FO510C 40-60-80 0.10-0.15-0.20 2 Uo“
02 2 | RXL A07 FO510C 40-60-80 0.10-0.15-0.20 0.08-0.10-0.15 0.08-0.10-0.15 0.08-0.10-0.20 5 | RXL A07 FO510C 40-60-80 0.10-0.15-0.20 § =4 0.08-0.10-0.15 0.08-0.10-0.15 0.08-0.10-0.20
o 3 | RXL AO07 FO510C 40-60-80 0.10-0.13-0.16 6 | RXG A07 FO510C 40-60-80 0.10-0.13-0.16 _§ 3
1 | RXL A07 F0520C 40-50-60 0.10-0.15-0.20 4 | RXL A07 F0520C 40-50-60 0.10-0.15-0.20 i‘-’ 3
03 2 | RXL A07 F0520C 40-50-60 0.10-0.15-0.20 0.08-0.10-0.15 0.08-0.10-0.15 0.08-0.10-0.20 5 | RXL A07 F0520C 40-50-60 0.10-0.15-0.20 g 5 0.08-0.10-0.15 0.08-0.10-0.15 0.08-0.10-0.20
3 | RXL A07 F0520C 40-50-60 0.10-0.13-0.16 6 | RXG A07 F0520C 40-50-60 0.10-0.13-0.16 P é
1 | RXL A07 F0520C 30-50-60 0.05-0.08-0.10 4 | RXL A07 F0520C 30-50-60 0.05-0.08-0.10 § £
o4 2 | RXL A07 F0520C 30-50-60 0.05-0.08-0.10 0.08-0.10-0.15 0.08-0.10-0.15 0.08-0.10-0.20 5 | RXL A07 F0520C 30-50-60 0.05-0.08-0.10 & 0.08-0.10-0.15 0.08-0.10-0.15 0.08-0.10-0.20
3 | RXL A07 F0520C 30-50-60 0.05-0.08-0.10 6 | RXG A07 F0520C 30-50-60 0.05-0.08-0.10
Ve Ve
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Dados de corte RX medium
Cutting Data RX medium

—— Furo Cego i Furo Cego com corte interrompido
— Blind Hole I— Blind Hole with Interruption
A Radial / Stock Removal A Radial / Stock Removal
1SO UMC AC Type Geometry Grade Vc fz ap ap ap AC Type Geometry Grade Vc fz Full Cut fz Interrupted ap ap ap
©11.900-23.600 mm @ 23.601-35.600 mm @ 35.601-140.600 mm @ 11.900-23.600 mm @ 23.601-35.600 mm @ 35.601-140.600 mm
1 | RXG A07 FO512R1 20-35-45 0.06-0.10-0.14 4 | RXG A06 FO512R1 20-35-45 0.06-0.10-0.14
s1 2 | RXG A07 FO512R1 20-35-45 0.06-0.10-0.14 0.05-0.08-0.10 0.05-0.08-0.10 0.05-0.10-0.12 5 | RXG A06 FO512R1 20-35-45 0.06-0.10-0.14 0.05-0.08-0.10 0.05-0.08-0.10 0.05-0.10-0.12
3 | RXG A07 FO512R1 15-25-35 0.06-0.10-0.14 6 | RXG A06 FO512R1 15-25-35 0.06-0.10-0.14
1 | RXG A07 FO512R1 20-30-45 0.06-0.10-0.12 4 | RXG A06 FO512R1 20-30-45 0.06-0.10-0.12
S2 2 | RXG A07 FO512R1 20-30-45 0.05-0.08-0.12 0.05-0.08 0.05-0.08-0.10 0.05-0.10-0.12 5 | RXG A06 FO512R1 20-30-45 0.05-0.08-0.12 0.05-0.08 0.05-0.08-0.10 0.05-0.10-0.12
3 | RXG A07 FO512R1 15-25-35 0.05-0.08-0.12 6 | RXG A06 FO512R1 15-25-35 0.05-0.08-0.12
1 | RXG A07 FO512R1 15-20-35 0.06-0.10-0.12 4 | RXG A06 FO512R1 15-20-35 0.06-0.10-0.12
s3 2 | RXG A07 FO512R1 10-18-30 0.05-0.08-0.10 0.05-0.08 0.05-0.08-0.10 0.05-0.08-0.10 5 | RXG A06 FO512R1 10-18-30 0.05-0.08-0.10 . 0.05-0.08 0.05-0.08-0.10 0.05-0.08-0.10
3 | RXG A07 FO512R1 8-15-25 0.05-0.08-0.10 6 | RXG A06 FO512R1 8-15-25 0.05-0.08-0.10 § .
1 | RXG A07 FO512R1 12-18-25 0.05-0.08-0.10 4 | RXG A06 FO512R1 12-18-25 0.05-0.08-0.10 g
s4 2 | RXG A07 FO512R1 8-15-20 0.05-0.08-0.10 0.05-0.08 0.05-0.08-0.10 0.05-0.08-0.10 5 | RXG A06 FO512R1 8-15-20 0.05-0.08-0.10 ° o 0.05-0.08 0.05-0.08-0.10 0.05-0.08-0.10
3 | RXG A07 FO512R1 5-12-20 0.05-0.08-0.10 6 | RXG A06 FO512R1 5-12-20 0.05-0.08-0.10 20
s 3 °
1 | RXG A07 FO512R1 20-40-60 0.06-0.10-0.14 4 | RXG A06 FO512R1 20-40-60 0.06-0.10-0.14 = E
S11 2 | RXG A07 FO512R1 20-35-45 0.06-0.10-0.14 0.05-0.08-0.10 0.05-0.08-0.10 0.05-0.10-0.12 5 | RXG A06 FO512R1 20-35-45 0.06-0.10-0.14 e E 0.05-0.08-0.10 0.05-0.08-0.10 0.05-0.10-0.12
3 | RXG A07 FO512R1 15-25-30 0.06-0.10-0.14 6 | RXG A06 FO512R1 15-25-30 0.06-0.10-0.14 g é
1 | RXG A07 FO512R1 20-35-45 0.06-0.10-0.14 4 | RXG A06 FO512R1 20-35-45 0.06-0.10-0.14 M
S12 2 | RXG A07 FO512R1 20-30-45 0.06-0.10-0.14 0.05-0.08-0.10 0.05-0.08-0.10 0.05-0.10-0.12 5 | RXG A06 FO512R1 20-30-45 0.06-0.10-0.14 - 0.05-0.08-0.10 0.05-0.08-0.10 0.05-0.10-0.12
3 | RXG A07 FO512R1 15-25-30 0.06-0.10-0.14 6 | RXG A06 FO512R1 15-25-30 0.06-0.10-0.14
1 | RXG A07 FO512R1 20-30-45 0.06-0.10-0.14 4 | RXG A06 FO512R1 20-30-45 0.06-0.10-0.14
s13 2 | RXG A07 FO512R1 15-25-30 0.05-0.08-0.10 0.05-0.08-0.10 0.05-0.08-0.10 0.05-0.10-0.12 5 | RXG A06 FO512R1 15-25-30 0.05-0.08-0.10 0.05-0.08-0.10 0.05-0.08-0.10 0.05-0.10-0.12
3 | RXG A07 FO512R1 10-18-30 0.05-0.08-0.10 6 | RXG A06 FO512R1 10-18-30 0.05-0.08-0.10
1 | RXG A07 FO512R1 15-20-30 0.05-0.08-0.10 4 | RXG A06 FO512R1 15-20-30 0.05-0.08-0.10
s14 2 | RXG A07 FO512R1 10-18-25 0.05-0.08-0.10 0.05-0.08 0.05-0.08-0.10 0.05-0.08-0.10 5 | RXG A06 FO512R1 10-18-25 0.05-0.08-0.10 0.05-0.08 0.05-0.08-0.10 0.05-0.08-0.10
3 | RXG A07 FO512R1 8-15-20 0.05-0.08-0.10 6 | RXG A06 FO512R1 8-15-20 0.05-0.08-0.10
1 | RXG A06 FO507R1 15-25-30 0.04-0.06-0.08 4 | RXG A06 FOS07R1 15-25-30 0.04-0.06-0.08 .
H1 2 | RXG G06 FO507R1 10-18-25 0.04-0.06-0.08 0.05-0.08 0.05-0.08-0.10 0.05-0.08-0.10 5 | RXG A06 FOS07R1 10-18-25 0.04-0.06-0.08 3 § 0.05-0.08 0.05-0.08-0.10 0.05-0.08-0.10
3 | RXG G06 FO507R1 8-15-20 0.04-0.06-0.08 6 | RXG G06 FOS07R1 8-15-20 0.04-0.06-0.08 5 o
1 | RXG A06 FO507R1 10-18-25 0.04-0.06-0.08 4 | RXG A06 FOS07R1 10-18-25 0.04-0.06-0.08 2 8 g
H2 2 | RXG G06 FO507R1 8-15-20 0.04-0.06-0.08 0.05-0.08 0.05-0.08 0.05-0.08-0.10 5 | RXG A06 FOS07R1 8-15-20 0.04-0.06-0.08 g R 0.05-0.08 0.05-0.08 0.05-0.08-0.10
3 | RXG G06 FO507R1 8-15-20 0.04-0.06-0.08 6 | RXG GO6 FOS07R1 8-15-20 0.04-0.06-0.08 ] E
1 | RXG A06 FO507R1 8-10-15 0.03-0.05-0.07 4 | RXG A06 FOS07R1 8-10-15 0.03-0.05-0.07 § E
H3 2 | RXG G06 FO507R1 8-10-15 0.03-0.05-0.07 0.04-0.05-0.06 0.05-0.08 0.05-0.08-0.10 5 | RXG GO6 FOS07R1 8-10-15 0.03-0.05-0.07 N § 0.04-0.05-0.06 0.05-0.08 0.05-0.08-0.10
3 | RXG G06 FO507R1 8-10-15 0.03-0.05-0.07 6 | RXG G06 FOS07R1 8-10-15 0.03-0.05-0.07 B
1 | RXG A07 T1500 140-180-220 0.18-0.22-0.30 4 | RXG A07 T1500 140-180-220 0.18-0.22-0.30 .
SM1 | 2 | RXG A07 T1500 110-140-170 0.15-0.20-0.25 0.05-0.08-0.10 0.08-0.10-0.15 0.08-0.10-0.20 5 | RXG A06 T1500 110-140-170 0.15-0.20-0.25 8 § 0.05-0.08-0.10 0.08-0.10-0.15 0.08-0.10-0.20
3 | RXG GO7 T1500 80-100-120 0.10-0.16-0.20 6 | RXG G11 FO512R1 80-100-120 0.10-0.16-0.20 é 2
1 | RXG A07 FO512R1 120-140-160 0.15-0.20-0.25 4 | RXG A07 FO512R1 120-140-160 0.15-0.20-0.25 2 g
M SM2 | 2 | RXG A07 FO512R1 100-120-150 0.12-0.18-0.22 0.05-0.08-0.10 0.08-0.10-0.15 0.08-0.10-0.20 5 | RXG A06 FO512R1 100-120-150 0.12-0.18-0.22 g: % 0.05-0.08-0.10 0.08-0.10-0.15 0.08-0.10-0.20
3 | RXG GO7 FO512R1 80-100-120 0.10-0.15-0.20 6 | RXG G11 FO512R1 80-100-120 0.10-0.15-0.20 ° ™
1 | RXG A07 FO512R1 40-60-80 0.10-0.12-0.18 4 | RXG A06 FO512R1 40-60-80 0.10-0.12-0.18 § E,
SM3 | 2 | RXG A07 FO512R1 40-60-80 0.08-0.10-0.16 0.05-0.08-0.10 0.08-0.10-0.15 0.08-0.10-0.20 5 | RXG A06 FO512R1 40-60-80 0.08-0.10-0.16 N ] 0.05-0.08-0.10 0.08-0.10-0.15 0.08-0.10-0.20
3 | RXG GO7 FO512R1 25-40-70 0.06-0.08-0.14 6 | RXG G11 FO512R1 25-40-70 0.06-0.08-0.14 B
1 | RXG GO7 F0510C 40-60-80 0.10-0.15-0.20 4 | RXG GO7 F0510C 40-60-80 0.10-0.15-0.20
01 2 | RXG GO7 F0510C 40-60-80 0.10-0.15-0.20 0.08-0.10-0.15 0.08-0.10-0.15 0.08-0.10-0.20 5 | RXG GO7 F0510C 40-60-80 0.10-0.15-0.20 ® 0.08-0.10-0.15 0.08-0.10-0.15 0.08-0.10-0.20
3 | RXG GO7 F0510C 40-60-80 0.10-0.13-0.16 6 | RXG G07 F0510C 40-60-80 0.10-0.13-0.16 8 S
1 | RXG GO7 F0510C 40-60-80 0.10-0.15-0.20 4 | RXG GO7 F0510C 40-60-80 0.10-0.15-0.20 ] 3
02 2 | RXG GO7 F0510C 40-60-80 0.10-0.15-0.20 0.08-0.10-0.15 0.08-0.10-0.15 0.08-0.10-0.20 5 | RXG GO7 F0510C 40-60-80 0.10-0.15-0.20 s R 0.08-0.10-0.15 0.08-0.10-0.15 0.08-0.10-0.20
o 3 | RXG GO7 F0510C 40-60-80 0.10-0.13-0.16 6 | RXG GO7 F0510C 40-60-80 0.10-0.13-0.16 _§ E]
1 | RXG GO7 F0520C 40-50-60 0.10-0.15-0.20 4 | RXG G07 F0520C 40-50-60 0.10-0.15-0.20 £ 5
03 2 | RXG GO7 F0520C 40-50-60 0.10-0.15-0.20 0.08-0.10-0.15 0.08-0.10-0.15 0.08-0.10-0.20 5 | RXG GO7 F0520C 40-50-60 0.10-0.15-0.20 g 5 0.08-0.10-0.15 0.08-0.10-0.15 0.08-0.10-0.20
3 | RXG GO7 F0520C 40-50-60 0.10-0.13-0.16 6 | RXG G07 F0520C 40-50-60 0.10-0.13-0.16 @ S
1 | RXG GO7 F0520C 30-50-60 0.05-0.08-0.10 4 | RXG GO7 F0520C 30-50-60 0.05-0.08-0.10 § g
04 2 | RXG GO7 F0520C 30-50-60 0.05-0.08-0.10 0.08-0.10-0.15 0.08-0.10-0.15 0.08-0.10-0.20 5 | RXG GO7 F0520C 30-50-60 0.05-0.08-0.10 o 0.08-0.10-0.15 0.08-0.10-0.15 0.08-0.10-0.20
3 | RXG GO7 F0520C 30-50-60 0.05-0.08-0.10 6 | RXG GO7 F0520C 30-50-60 0.05-0.08-0.10
Ve Ve
URMA www.urma.ch www.urma.ch URMA




48

© 11.900 - 140.600 mm

Manual de manuseio Rx medium

Handling Manual RX medium

Substituicao de insertos

1. N&o retire a haste do porta ferramentas. Remova os parafusos
de fixacdo e o inserto usado.

2. Limpe o cone de acentamento e a haste cuidadosamente
e verifique possiveis danos.

3. Coloque o novo inserto em posicao (atencao ao pino posicio-
nador) e aperte suavemente os parafusos de fixacao

4. Se possivel, utilize Torx®-chave de torque de torque para
aperto de maneira cruzada dos parafusos (veja tabela de
torque)

-

Standard Insert Holder SD Insert Holder
RX medium | Torx® Torque Torx® Torque
Parameter Dimension Dimension
RX 016 6 0.9 Nm 15 4 Nm
RX 019 6 0.9 Nm 20 6 Nm
RX 024 8 1.5Nm 30 16 Nm
RX 029 8 1.5Nm 30 16 Nm
RX 036 8 1.5Nm 30 18 Nm
RX 044 8 1.5Nm
RX 052 8 1.5Nm
RX 061 8 1.5Nm
RX 081 15 3.5Nm
RX 101 15 3.5Nm
RX 121 15 3.5Nm Torx® registered
RX 141 15 3.5 Nm trademark of Textron

Medindo o diametro do inserto

Como os insertos RX medium tem passo assimétrico. Para
verificar o diametro do inserto alinhe as duas arestas de corte
marcadas. Messa diretamente no cume do angulo de corte Pois
0s insertos sao retificados com uma conicidade.

Inserts Change

1. Do not take the shank out of the tool holder. Remove clamp-
ing screws and used reaming insert.

2. Clean short taper of the shank carefully and check for pos-
sible damages.

3. Set new insert in position (pay attention to the positioning
pin) and slightly tighten the clamping screws.

4. Use the recommended Torx®-torque screw driver to tighten
the screws crosswise. (See torque chart).

Measuring of Insert Diameter

RX medium inserts are unequally spaced. To measure the diam-
eter, line up the two marked cutting edges. Measure directly at
the chamfer because the inserts are ground with taper.

www.urma.ch

© 11.900 - 140.600 mm

Manual de manuseio Rx medium

Handling Manual RX medium

—

Centralizacdo do inserto
Q < 0005 Insert run-out

Ajuste de centralizacdo
Run-Out Adjustment

Para alcancar os melhores resultados com alargamento, é excen-
cial uma ferrameta com centralizacao perfeita. Para compensar
qualquer erro devido ao batimento do porta ferramentas ou da
arvore da maquina, recomendamos os seguintes porta ferra-
mentas: Porta pincas com compensacao, mandris hidraulicos

ou térmicos. O batimento dos alargadores RX medium pode ser
verificado por diversos métodos:

1. Pelo Diametro Externo do suporte de inserto
Todos os didmetros dos suportes de insertos RX medium
sa0 fabricados com alta precisdo. E um método facil que
oferece resultados rasodveis.

2. Através do Cone de Sujeicdao do Suporte de Insertos
Com o alargador desmontato, verifica-se diretamenteno no
cone de assento do suporte de inserto. Este procedimento
oferece resultado de alta precisao

www.urma.ch

To achieve the best reaming results, a tool with perfect run-out
is absolutely essential. To compensate any run-out error of the
tool holder and the machine spindle, the following compensa-
tion holders are recommended: Adjustable collet shrink fit or
hydraulic chucks. The run-out can be measured with different
methods:

1. On the External Diameter of the Insert Holder
RX medium tool holders are manufactured very accurately.
This handling method is easy and offers reasonable measuring
results.

2. Through Insert Holder Short Taper
With the reamer disassembled, measure directly on the insert
holders short taper. This handling method offers high accu-
racy measuring results.
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Instru¢oes para Mandril de Compensacao
Instruction Compensation Chuck

Instru¢oes para Mandril Flutuante
Instruction Floating Chuck

Para conseguir melhores resultados com os alargadores, o erro
de centralizacdo de ferramenta deve estar préximo de zero. Para
reduzir o acimulo de erros provenientes dos suportes e eixo ar-
vore das maquinas, recomendamos mandris com compensacao
ou flutuantes. Erro de centralizacdo dos alargadores RX Medium
podem ser medidos por diferentes métodos:

Procedimento:
1. Antes de iniciar, esteja certo que os parafusos (@ estejam
completamente soltos.

2. Coloque a ferramenta no «spindle» da maquina

3. Posicione o relégio indicador (com resolucdo de 1 ym /
0,0001 polegada) na area demarcada run-out (D na haste.

4. Ajuste o batimento diretamente no «spindle» da maquina no

max. 5um / 0,0002 polegada (ideal < 3 pm /0,0001 polega-
da) usando os quatro parafusos de ajuste radial .

A

Os parafusos de ajuste nao vecessitam ser apertados
completamente um contra o outro apds ajuste.

Ve
URMA
I

In order to achieve the best reaming results, a tool with zero
run-out is absolutely essential. To compensate any run-out error
of the tool holder and the machine spindle, we recommend us-
ing a compensation holder or floating chuck. The run-out of
RX medium reamers can be measured with different methods:

Procedure:
1. Before adjusting, make sure that all adjustment screws (@ are
completely loosened.

2. Load the tool in the machine spindle.

3. Set the indicator (with 1 ym /0,0001 inch resolution) on the
marked run-out area () on the shank.

4. Set the run-out directly in the machine spindle to max. 5 ym
/0,0002 inch (ideal < 3 um /00,0001 inch) by using the four
radial adjustment screws ).

A

The adjustment screws do not have to be fully clamped against
each other after adjustment.

www.urma.ch

Alargamento em tornos sao feitos basicamente com cabecotes
flutuantes (em casos excepcionais também sao usados em cen-
tros de usinagem)

Erros de posicionamento sdo compensados pelo mecanismo de
ajuste flutuante. A correcdo somente é possivel no plano parale-
lo (sem compensacao angular).

Geometrias de corte recomendadas com angulo < 45°.

Procedimento:
1. Ajustar o mecanismo flutuante usando o parafuso de ajuste (D.

Parafuso de Mecanismo Influéncia na usinagem

ajuste flutuante

Aumentando apressao | Aqualidade da superficie
Sentido horério na mola / aumenta a pode ser influenciada negati-
resisténcia a deflexdo | vamente (marcar de retorno)

) ) Reduzindo a pressao .
Sentido anti- Possivel tendéncia de
) na mola/ reduz a )
horéario ) . vibracoes
resisténcia a deflexao

www.urma.ch

Reaming on lathes are mainly done with floating chucks (in
exceptional cases also on machining centres).

Positioning errors can be compensated by the adjustable
floating mechanism. The deflection should only take place in
plane-parallel (No angular error compensation).

Cutting geometries with an angle of < 45° are recommended.
Procedure:

1. Adjust the floating mechanism by using the adjustment
screw (D),

Adjustment screw Floating mechanism  Influence on machining

Spring force increases | The surface quality can
Clockwise rotation / deflection resistance | be negatively influenced

increases (retraction marks)

) Spring force becomes S
Counterclockwise ) Potential vibration
) weaker / deflection
rotation tendency

resistance decreases
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Ajuste:

Leve: A ferramenta deveré ser ajustada com a resiténcia de
flexao mais baixa possivel. Mesmo assim, levando em
consideracao o peso da ferramenta, deve retornar au-
tometicamente para o centro do eixo apos a deflexao

Média:  Apertando completamente o parafuso de ajuste e
retornando 1 + % de volta.

Forte:  Apertando completamente o parafuso de ajuste e
retornando % -%2 de volta.

Recomendacdes para ajuste basico:

Adjustment:

Soft: The tool should be adjusted with the lowest possible
deflection resistance. Nevertheless, taking into account
the weight of the tool, it must jump back automatical-
ly into the central axis after deflection.

Medium: Fully tighten the adjusting screw and turn back
by 1 + % rotation.

Hard: Fully tighten the adjusting screw and turn back by
Ya - V2 rotation.

Recommendation for the basic setting:

Ferramenta-0 Leve Média Forte
Tool-& Soft Medium Hard
11.900 - 15.600 X
15.601 - 23.600 X X
23.601 - 35.600 X
35.601 - 60.600 X
60.601 - 140.600 X X

2.Com o eixo Y existente, também recomendamos o alinhamen-
to da ferramenta < 10 ym / 0,0004 polegada (ideal < 5 um /
0,0002 polegada) concéntrica com o eixo arvore.

A

- Os ajustes do mecanismo flutuante depende da aplicacao e do
tipo de cabecote flutuante.

- Geralmente recomenda-se fazer a entrada com velocidade
reduzida.

- Todos os dados sao um guia de referéncia para cabecotes flutu-
antes URMA.

2. With an existing Y-axis, we recommend additionally aligning
the tool < 10 um /70,0004 inch (ideally < 5 um /70,0002 inch)
concentrically to the spindle axis.

A

- The settings of the floating mechanism can vary depending on
the application and type of floating chuck.

- It is generally recommended to enter the bore with
reduced rpm.

- All data are guide values and refer to URMA floating chucks.

Como uma alternativa ao cabecote flutuante, reducoes cruzadas
também pode ser usadas (veja catédlogo de alargamento).

As an alternative to a floating chuck, diameter reduced insert
holders can also be used (see reaming catalogue).

www.urma.ch

Instru¢oes para Mandris com Compensacao Integrada

Instruction for Shanks with Integrated Compensation Device

Para Alargadores com Diametros Maiores que 35,601 mm
For Reaming Diameters bigger than 35,601 mm

Procedimento:

1. Aperte o parafuso de fixacdo central considerando ao valor
«A» na tabela abaixo (caso nao estiver disponivel utilize o
valor «B»)

2. Coloque a ferramenta no «spindle» da maquina

3. Posicione o relégio indicador (com resolucao de 1 ym /
0,0001 polegada) na area demarcada run-out () na haste.

4. \Verifique o batimento no eixo entre dois parafusos de ajuste.
Compense metade do erro total de batimento usando os
parafusos de ajuste. Verifique o batimento em todos os quatro
pontos e repita o0 ajuste se necessario. Aperte os quatro pa-
rafusos de modo que nao trave, considerando o batimento <
0,005 mm no diametro.

5. Aperte o parafuso central considerandoo valor «B».

6. Verifique o batimento novamente e re ajuste se necessario.

RX Parameter A [Nm] B [Nm]
RX 044 - 35

RX 052 - 35

RX 061 - 55

RX 081 60 85

RX 101 70 120
RX 121 70 120
RX 141 70 120

www.urma.ch

Procedure:
1. Secure central clamping screw according to value “A" in the
chart below (if not available, use value “B").

2. Load the tool into the machine spindle.

3. Set the indicator (with 1 pm 70,0001 inch resolution) on the
marked run-out area (D on the shank.

4. Measure run-out of the two adjustment screw @ axes.
Compensate half value of the total run-out error by using the
adjustment screws. Check run-out on all four axle points and
repeat the adjustment if necessary. Tighten all screws that
do not fit tightly, considering the run-out < 0,005 mm in
diameter.

5. Tight the central clamping screw according to table value “B”.

6. Check the run-out again and re-adjust if necessary.
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Instru¢oes para Compensacao Modul de Ferramentas Especiais

Instruction for Compensation Module with Special Tools

O modulo de compensacao é usado, por exemplo, para ajuste
de batimento de ferramentas com guias. Ambos os erros axial e
angular podem ser corrigidos.

Preparo da ferramenta:

1

. Antes da montagem, certifique que nenhum disco de pressao

esteja exposto na face.

. Monte aferramenta no médulo de compensacao, apertando

os parafusos de fixacdo @ suavemente (i.e. aperte o parafuso
até que tenha contato com a face, entdo aperte ¥ de volta).

. Coloque a ferramenta no «spindle» da maquina

. Posicione o relégio indicador (com resolucéo 1 pm /

0,0001 polegada) no diametro da flange da ferramenta 3.

The compensation module is used, for example, to adjust the
run-out of guide pad tools. Axis as well as angle errors can be
adjusted.

Prepare the Tool:
1. Before assembling, it must be ensured that none of the pres-

sure pads discs on the face side stick out.

2. Assemble the tool on the compensation module, tightening

the clamping screws @ slightly (i.e. tighten the screw until it
has contact to the face, then tighten Y4 turn).

3. Load the tool into the machine spindle.

4. Set the indicator (with 1 um/0,0001 inch resolution) on the

tool flange diameter ®.

www.urma.ch

Alinhamento radial da ferramenta - Passo 1:
Radial alignment of the tool - Step 1:

®
-

5. Alinhe o médulo da flange em 2 pm /70,0001 polegada
utilizando os parafusos de ajuste radial (®.

a. Verifique o erro de batimento por dois parafusos de
ajuste radial opostos ® (1° ajuste eixo ()

b. Corrigir a diferenca do eixo pela metade do valor, usando
o parafuso de ajuste correspondente. Soltar o parafuso
posteriormente

. Acerte o relégio indicador no «zero»

d. Rotacione a ferramenta a 180° e ajuste o «zero» corrigindo
se necessario ( veja «b»).

e. Utilize o mesmo procedimento para o 2° ajuste eixo @

f. Se necessério reajuste o 1° eixo &

A

Todos os parafusos de ajuste (6) devem ser apertados apos
a conclusdo do processo de ajuste.

6. Aperte os parafusos de ajuste @

7. Verifique o batimento da flange do moédulo novamente
— max. 3 pm/0,0001 polegada

www.urma.ch

5. Align the flange module in 2 pm /0,0001 inch by using the

radial adjustment screws (®.

a. Check run-out error with two opposing radial adjustment
screws ® (1st adjustment axis ©)

b. Correct the value difference of the axis by half, using
the corresponding adjusting screw. Loosen the
adjusting screw afterwards.

c. Set indicator to “0” value

d. Check the 0" value by turning the tool to 180° and
correct if necessary (see “b").

e. Use the same alignment procedure for the second adjust-
ment axis @

f. If necessary readjust the first axis ®

A

All adjustment screws (& must be tightened after completion of
the adjustment process.

6. Tighten the clamping screws @.

7. Check the run-out of the flange module again
— max. 3 pm/0,0001 inch
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Alinhamento radial da ferramenta - Passo 2:
Aligning the tool angle - Step 2:

y

8. Posicione o relégio indicador na extremidade (®:

a. na aresta de corte ou no inserto indicador de centralizacdo
(Codigo para pedido é encontrado no catadlogo «URMA
Reaming»)

b. no assentamento conico RX da haste ( conexao )

C. nas guias

9. Ajuste o erro angular até 2 um utilizando os parafusos de
ajuste axial (D (proceda como descrito nos «pontos 5 b a »).

A

E recomendado o uso max. de um parafuso de ajuste 0
por eixo (0 and 90°) para ajuste do erro angular.

10. Verifique a concentricidade nas guias @
—> max. 3 ym/0,0001 polegada

8. Set the indicator in front ®:
a. on cutting edge or run-out indicating insert
(Order number can be found in the “URMA Reaming”
catalogue)
b. on RX-taper of the shank (interface)
¢. on guide pads

9. Set the angular error to 2 um by using the axial adjusting
screws (D (proceed as described in “point 5 b to f”).

A

It is recommended to use max. one adjustment screw (1)
per axis (0 and 90°) to adjust the angular error.

10. Check the alignement on the guide pads
—> max. 3 pm/0,0001 inch
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Estratégias para Usinagem
Machining Strategies

Furos pilotos
Piloting

Furos pilotos sdo recomendadas nas seguintes situacoes:
¢ Relacdo Diametro / Comprimento > 8xD
e Para manter tolerancias fechadas de posicionamento e
concentricidade.
e Evitar vibracoes de entrada de uma ferramenta longa
e Uso de ferramenta longa de guias
(precisao de posicionamento)
e Para entrada inclinada ou interrompida do furo

Dependendo da usinagem ou da ferramenta seguinte, furos
pilotos podem ser executados como segue:

e Com um alargador curto

e Pré torneado

e Fresado ou mandrilado

Com um alargador curto:

Nesta variante, use o alargador mais curto possivel para o furo
piloto. Este método proporciona grande estabilidade e repeti-

bilidade e pode ser usado em tornos e centros de usinagem. O
inserto alargador para a ferramenta piloto devera ter o mesmo
diametro e tolerancia da ferramenta de acabamento seguinte.
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Piloting is recommended in the following situations:

e Diameter / length ratio > 8xD

¢ To hold narrow position and concentricity tolerances
¢ Avoidance of entry vibrations with a long tool.

¢ Use of a long guide pad tool (positioning accuracy)
e For inclined or interrupted bore entry

Depending on the machine and the following tool, pilot holes
can be made as follows:

e With a short reamer

e Pre-turning on a lathe

e Milling or boring

With a short reamer:

For this variant, use the shortest possible reamer for the pilot
bore. This method provides a very stable and repeatable pilot
bore. Mainly used on machining centres. The reaming insert for
the pilot tool should have the same diameter and tolerance as
the following finishing tool.

Ao usinar colos de rolamentos (ver figura), somente
pilotar o primeiro passo.

www.urma.ch

ﬁ If machining spool or liner-bores (see figure), piloting
only the first journal.
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Furos pilotos
Piloting

Procedimento em Tornos
O furo piloto pode ser pré-torneado. O furo pode ser cilindrico
ou conico.

Diametro terminado Tamanho pré-furo

Finish size Pre-bore size
+ 0,00 mm /- 0,03 mm

Procedimento em Centros de Usinagem:

O furo piloto pode ser usinado em um centro de usinagem por
vaios métodos:

e Alargador curto (descricdo veja pagina 57)

e Mandrilamento

e Fresamento circular

ﬁ Uma verificacdo regular do diametro do furo piloto é
excencial acabamento.

Procedure on a lathe:
The pilot bore can be pre-turned on a lathe. This can have a
cylindrical or conical shape.

Diametro terminado Tamanho pré-furo

Finish size Pre-bore size
+ 0,170 mm /- 0,00 mm

Procedure on a Machining centre:

The pilot bore can be made on a machining centre using various

methods:

e Short reaming tool (see page 57 for description)
e Boring tool

e Circular milling

ﬁ A regular check of the pilot diameter is essential.
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Acabamento
Finish Machining

Procedimento apds usinagem do furo piloto:

1

. Ao entrar com a ferramenta de acabamento no furo piloto, a

velocidade deve ser reduzida (n = 50-500 min-") até que o
inserto alargador esteja completamente inserido ou também
partes das guias estiverem em uso. Como regra: «fz de retor-
no» = «fz de usinagem»

. Entdo aumente a rotacao para a velocidade de corte selecio-

nada e se possivel, termine todo o furo sem interrupcao no
movimento de avanco.

. No retorno da ferramenta normalmente se reduz a velocidade
a50-80% (n) e aprox. 3 - 5 vezes a relacao de avanco de
usinagem (vf mm/min).

Procedure after piloting:

1

. When entering into the pilot bore with the finishing tool, the

speed must be reduced (n = 50-500 rpm) until the reaming
insert is completely or also parts of the guide pads are enga-
ged. As a rule: "fz entering” = “fz machining”.

. Increase rpm to the selected machining speed and if possible,

finish the whole bore without interrupting the feed move-
ment.

. Tool retraction usually takes place at 50 — 80% reduced speed

(n) and approx. 3 — 5 times the machining feed rate (vf mm/
min).

ﬁ Para nao danificar as guias, o fornecimento de liquido

refrigerante interno deve ser continuo!
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ﬁ In order to not damage the guide pads, the internal

coolant supply must be guaranteed all the times!
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Exemplo de pedido Visao geral de materiais de corte

Order Example Cutting Materials overview

Materiais de corte Coberturas
Cutting Materials Coating
Diametro do furo: Tolerancia do furo ISO Diametro do furo: Tolerancia em pm P o o o~ N - o~
. . X — 0 ~ 0 ~ <
Bore Diameter: ISO Bore Tolerances Bore Diameter: Bore Tolerance in ym S S © © © - -
R
. . o —
Exemplo de pedido Exemplo de pedido 2 v 5 = = P 2 a | : | i | |
o B
Order Example Order Example = 3 @
= o 4
F25N-12.2H7-A W112R F25N-12.2+20-10-A W112R o S s *5 - - 5 9] - + = - - -
© © c o © = = =z = = = = @)
= g o 5 S S 3 ] = = e 9] ] ) a
9 = S ] I~ 5 =< < < <
) =) <
Haste cilindrica o Haste cilindrica o m = a a o O - =
A = sdlida, sem passagem para refrigeragao A = sdlida, sem passagem para refrigeracao
B = solida, com canais de refrigeracdo interna para furos passantes B = solida, com canais de refrigeracdo interna para furos passantes iz = = = E E L -
C = solida, com canais de refrigeracdo interna para furos cegos C = solida, com canais de refrigeracdo interna para furos cegos P3 || A A O O | |
D = Expansivel, sem passagem para refrigeracdo D = Expansivel, sem passagem para refrigeracdo P4 ™1 A A O O ™ ™
F = Expansivel, com canais de refrigeracao interna para furos passantes F = Expansivel, com canais de refrigeracao interna para furos passantes = O A A = = - -
G = Expansivel, com canais de refrigeracdo interna para furos cegos G = Expansivel, com canais de refrigeracdo interna para furos cegos
S = Ferramenta especial (de acordo com desenho) S = Ferramenta especial (de acordo com desenho) P6 A O 0O O A L
Cylindrical shank Cylindrical shank P7 A o o o A u
A = solid, without internal coolant supply A = solid, without internal coolant supply M1 A O O O A ]
B = solid, with internal coolant supply for through bores B = solid, with internal coolant supply for through bores 2 N o o o A -
C = solid, with internal coolant supply for blind holes C = solid, with internal coolant supply for blind holes
D = expandable, without internal coolant supply D = expandable, without internal coolant supply M M3 A O o A un
F = expandable, with internal coolant supply for through bores F = expandable, with internal coolant supply for through bores M4 A O O A | |
G = expandable, with internal coolant supply for blind holes G = expandable, with internal coolant supply for blind holes M5 A O O N -
S = special tool (bound to drawing) S = special tool (bound to drawing)
M6 A O O A | |
2 = kurze Ausfiihrung 2 = kurze Ausfiihrung K1 A | ] | ] O ] A
4 = lange Ausfiihrung 4 = lange Ausfiihrung K2 A | O | O O ] A
2 = short version 2 = short version K3 A O ] m] ] o m] ] A
4 =long version 4 = long version K4 A ] m] ] m] ] ] [ ] A
K5 A [m} O O m} [m} | A
5N = Corte Letl? ol ’ 5N = Corte Let|9 ol ’ e A o O O o o - A
7N = Corte helicoi la a esquerda 7N = Corte helicoi Ia a esquerda o % R = = = = = R =
5N = flute form straight . 5N = flute form straight . 35 @ A P o p o P A p
7N = flute form left-hand helix 7N = flute form left-hand helix [ 5 R = = R
m Diametro (mm) m Diametro (mm) . S8 N2 A O O A
Diameter (mm) Diameter (mm) % 2oy N3 A U U A
£ I § N4 O A A O
Tolerancia I1SO standard +20-10 Tolerancia do furo (um) .g s NG N o o o N
Tolerance in ISO standard Bore tolerance (um) N6 A m] i A
A A A A
Angulo de entrada Angulo de entrada ! - - -
A=45°" B=25°2 C=45/8 D=30/4° A=45°" B=25°2 C=45/8 D=30/4° 2 A o o A L
E = Corte helicoidal 20°3 F = Corte frontal G =0,5x45° E = Corte helicoidal 20°3 F = Corte frontal G =0,5x 45° S3 A O O A | |
H=30° 1=60° K=75° L= Corte helicoidal 30°3 H=30° 1=60° K=75° L= Corte helicoidal 30°3 % A = p A =
Chamfer Angle Chamfer Angle 5 ST N O O A -
A=45°1 B=25°2 (C=45/8 D=30/4° A=45°1 B=25°2 (C=45/8° D=30/4° 512 A g g A i
E = Curling cut 20°3  F = Face cutting G=0,5x45° E = Curling cut 20°3  F = Face cutting G=0,5x45°
H=30° | =60° K=75° L = Curling cut 30° 3 H=30° | =60° K=75° L = Curling cut 30° 3 S13 A O O A | ]
. . S14 A O O A | |
Material de corte Material de corte . . 5 5 . - -
Detalhes veja pagina 63 Detalhes veja pagina 63 hill
Cutting material Cutting material 2 L o O El L El 0
Details see page 63 Details see page 63 H3 u A A O u O =]
M1 A A
Cobertuta Cobertuta > - - = -
Detalhes veja pagina 63 Detalhes veja pagina 63 SM SM2 = u u o a u
Coating Coating sM3 o o g L u
Details see page 63 Details see page 63 01 A [m] [m] A
02 A O O A
© 03 O A A
1 «standard» para corte reto 2 «standard» para ferramentas com corte corte helicoidal a esquerda 3 somente para corte reto
1 Standard for straight flute form 2 Standard for tools with left-hand flute form 3 Only for straight flute form o4 = a a
A = Recomendado A = Recommended
B = Aplicavel B = Applicable
O = Possivel O = Possible
O = Sob consulta O = Onrequest
Ve Ve
URMA www.urma.ch www.urma.ch URMA
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Dados de corte RM vario
Cutting Data RM vario

Furo Passante
Through Bore

A

Radial / Stock Removal

IS0 UMC  AC Type Geometry  Grade Ve fz ©5.800-10.609 mm @ 10.610-18.609 mm @ 18.610-33.100 mm
1 L B T 120-150-180 0.10-0.18-0.30
P1 2 L B T 100-130-160 0.10-0.15-0.25 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.15
3 L B W112R 60-80-100 0.10-0.15-0.25
1 L B T1 120-150-180 0.10-0.18-0.30
P2 2 L B T 100-130-160 0.10-0.15-0.25 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.15
3 L B W112R 60-80-100 0.10-0.15-0.25
1 L B T 100-130-160 0.10-0.18-0.30
P3 2 L B T1 90-120-140 0.10-0.15-0.25 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.15
3 L B W112R 50-70-90 0.10-0.15-0.25
1 L B T1 80-110-130 0.10-0.16-0.25
P P4 2 L B W112R 80-100-120 0.10-0.14-0.20 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.15
3 L B W112R 40-60-80 0.10-0.14-0.20
1 L B T 80-110-130 0.10-0.16-0.25
P5 2 L B W112R 80-100-120 0.10-0.14-0.20 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.15
3 L B W112R 40-60-80 0.10-0.14-0.20
1 L B W112R 50-70-100 0.08-0.10-0.14
P6 2 L A W112R 40-70-90 0.08-0.10-0.14 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.15
3 L A W112R 20-35-50 0.08-0.10-0.14
1 L A W112R 15-25-40 0.04-0.06-0.08
P7 2 L A W112R 15-20-30 0.04-0.06-0.08 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.15
3 L A W112R 10-15-20 0.04-0.06-0.08
1 L B W112R 30-45-60 0.08-0.12-0.18
M1 2 L B W112R 30-45-60 0.08-0.12-0.15 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.15
3 L B W112R 15-25-35 0.08-0.12-0.15
1 L B W112R 30-45-60 0.08-0.12-0.18
M2 2 L B W112R 30-45-60 0.08-0.12-0.15 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.15
3 L B W112R 15-25-35 0.08-0.12-0.15
1 L B W112R 30-45-60 0.08-0.12-0.16
M3 2 L B W112R 30-45-60 0.08-0.12-0.15 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.15
3 L B W112R 15-25-35 0.08-0.12-0.15
M 1 L A W112R 20-35-55 0.05-0.08-0.12
M4 2 L A W112R 20-35-55 0.05-0.08-0.12 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.15
3 L A W112R 10-15-25 0.05-0.08-0.12
1 L A W112R 15-25-35 0.05-0.08-0.12
M5 2 L A W112R 15-25-35 0.05-0.08-0.12 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.15
3 L A W112R 7-12-15 0.05-0.08-0.12
1 L A W112R 15-20-30 0.05-0.08-0.12
M6 2 L A W112R 15-20-30 0.05-0.08-0.12 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.15
3 L A W112R 5-10-12 0.05-0.08-0.12
AC Condicao da aplicacdo
1 Otimas condicoes 2 CondicOes rasoaveis 3 Condicdes de usinagem como 1 & 2
- Fixacdes, maquina e/ou peca estaveis - Fixacoes, maquina e/ou peca com pouca instabilidade - Mas sem refrigeracdo interna
- Comprimento de projecéo da ferramenta < 3xD - Comprimento de projecéo da ferramenta < 6xD
- Otima vazao de cavacos garantida - Alguma vazéo de cavacos
- Suprimento de refrigeracéo interna > 20 bar - Suprimento de refrigeracéo interna
AC Application Conditions
1 Optimal conditions 2 Suboptimal conditions 3 Machining conditions as 1 & 2

- Stable fixture, machine and/or workpiece
- Tool projection length < 3xD

- Optimal chip removal guaranteed

- Internal coolant supply > 20 bar

Through Bore with Interruption

A

Furo Passante com corte interrompido

Radial / Stock Removal

AC Type Geometry  Grade Ve fz Full Cut fzinterrupted ¢ 000 50 600 mm © 10.610.18.609 mm @ 18.610.33.100 mm
4] L A T1 120-150-180 | 0.10-0.18-0.30

5 | L A WI112R | 100-130-160 | 0.10-0.15-0.25 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.15
6 | L A WI12R 60-80-100 0.10-0.15-0.25

4 L A T 120-150-180 | 0.10-0.18-0.30

50 L A WI112R | 100-130-160 | 0.10-0.15-0.25 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.15
6| L A W112R 60-80-100 0.10-0.15-0.25 R

4 L A T1 100-130-160 | 0.10-0.18-0.30 2 .

5 | L A W112R 90-120-140 | 0.10-0.15-0.25 - 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.15
6 | L A W112R 50-70-90 0.10-0.15-0.25 S &

4 L A WI12R 80-110-130 | 0.10-0.16-0.25 §C

50 L A W112R 80-100-120 | 0.10-0.14-0.20 32 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.15
6| L A W112R 40-60-80 0.10-0.14-0.20 - <

4| L A WIT12R 80-110-130 | 0.10-0.16-0.25 e

5| L A W112R 80-100-120 | 0.10-0.14-0.20 g E 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.15
6 | L A W112R 40-60-80 0.10-0.14-0.20 s

4 L A WI12R 50-70-100 0.08-0.10-0.14

50 L A W112R 40-70-90 0.08-0.10-0.14 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.15
6 | L A W112R 20-35-50 0.08-0.10-0.14

4| L A WIT12R 15-25-40 0.04-0.06-0.08

5 | L A W112R 15-20-30 0.04-0.06-0.08 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.15
6 | L A W112R 10-15-20 0.04-0.06-0.08

4] L A WIT12R 30-45-60 0.08-0.12-0.15

5 | L A W112R 30-45-60 0.08-0.12-0.15 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.15
6| G A W112R 15-25-35 0.08-0.12-0.15

4| L A W112R 30-45-60 0.08-0.12-0.15

5 L A W112R 30-45-60 0.08-0.12-0.15 2 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.15
6 | G A W112R 15-25.35 0.08-0.12-0.15 R e

4 L A WIT12R 30-45-60 0.08-0.12-0.15 8 3

51 L A W112R 30-45-60 0.08-0.12-0.15 ) 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.15
6| G A W112R 15-25.35 0.08-0.12-0.15 53 s

4L A W112R 20-35-55 0.05-0.08-0.12 23

51 L A W112R 20-35-55 0.05-0.08-0.12 g = 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.15
6| G A W112R 10-15-25 0.05-0.08-0.12 é E

4| L A WIT12R 15-25-35 0.05-0.08-0.12 s ©

5| L A W112R 15-25-35 0.05-0.08-0.12 o 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.15
6| G A W112R 7-12-15 0.05-0.08-0.12

4| L A W112R 15-20-30 0.05-0.08-0.12

50 L A W112R 15-20-30 0.05-0.08-0.12 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.15
6| G A W112R 5-10-12 0.05-0.08-0.12

AC Condicao da aplicacdo

4 Otimas condicoes
- Fixacoes, maquina e/ou peca estaveis
- Comprimento de projecao da ferramenta < 3xD
- Otima vazao de cavacos garantida
- Leve interrupgao simétrica e assimétrica (< 10%)
- Suprimento de refrigeragéo interna > 20 bar

AC Application Conditions
4 Optimal conditions

Condicoes rasoaveis

- Fixagdes, maquina e/ou peca com pouca instabilidade
- Comprimento de projecdo da ferramenta < 6xD

- Alguma vazéo de cavacos
- Interrupcdes simétricas (< 30%)

- Suprimento de refrigeracao interna

Suboptimal conditions

6 Condicoes de usinagem como 4 & 5
- mas sem refrigeracéo interna
- Interrupcdes simétricas (< 30%)

6 Machining conditions as 4 & 5

- Slightly unstable fixture, machine and/or workpiece
- Tool projection length < 6xD

- No optimal chip removal guaranteed

- Internal coolant supply available

- But without internal coolant

www.urma.ch

- Stable fixture, machine and/or workpiece

- Tool projection length < 3xD

- Optimal chip removal guaranteed

- Slightly symmetrical and asymmetrical interruption
(< 10%)

- Internal coolant supply > 20 bar

www.urma.ch

- Slightly unstable fixture, machine and/or workpiece
- Tool projection length < 6xD

- No optimal chip removal guaranteed

- Medium symmetrical interruptions (< 30%)

- Internal coolant supply available

- But without internal coolant
- Medium symmetrical interruptions (< 30%)
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Dados de corte RM vario
Cutting Data RM vario

—— Furo Cego
1 Blind Hole
A Radial / Stock Removal
IS0 UMC  AC Type Geometry  Grade Ve fz ©5.800-10.609 mm @ 10.610-18.609 mm @ 18.610-33.100 mm
1 G A T 120-150-180 0.10-0.14-0.20
P1 2 G A T 100-130-160 0.10-0.14-0.20 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.15
3 G A W112R 60-80-100 0.10-0.12-0.18
1 G A T 120-150-180 0.10-0.14-0.20
P2 2 G A T 100-130-160 0.10-0.14-0.20 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.15
3 G A W112R 60-80-100 0.10-0.12-0.18
1 G A T 100-130-160 0.10-0.14-0.20
P3 2 G A W112R 90-120-140 0.10-0.14-0.20 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.15
3 G A W112R 50-70-90 0.10-0.12-0.18
1 G A T 80-110-130 0.10-0.14-0.20
P P4 2 G A W112R 80-100-120 0.10-0.14-0.20 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.15
3 G A W112R 40-60-80 0.10-0.12-0.18
1 G A W112R 80-110-130 0.10-0.14-0.20
P5 2 G A W112R 80-100-120 0.10-0.12-0.18 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.15
3 G A W112R 40-60-80 0.10-0.12-0.18
1 G A W112R 50-70-100 0.08-0.12-0.16
P6 2 G A W112R 40-70-90 0.06-0.08-0.12 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.15
3 G A W112R 20-35-50 0.06-0.08-0.12
1 G A W112R 15-25-40 0.06-0.08-0.12
P7 2 G A W112R 15-20-30 0.04-0.06-0.10 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.15
3 G A W112R 10-15-20 0.04-0.06-0.10
1 G A W112R 30-45-60 0.08-0.12-0.15
M1 2 G A W112R 30-45-60 0.08-0.12-0.15 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.15
3 G A W112R 15-25-35 0.08-0.12-0.15
1 G A W112R 30-45-60 0.08-0.12-0.15
M2 2 G A W112R 30-45-60 0.08-0.12-0.15 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.15
3 G A W112R 15-25-35 0.08-0.12-0.15
1 G A W112R 30-45-60 0.08-0.12-0.15
M3 2 G A W112R 30-45-60 0.08-0.12-0.15 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.15
3 G A W112R 15-25-35 0.08-0.12-0.15
M 1 G A W112R 20-35-55 0.05-0.08-0.12
M4 2 G A W112R 20-35-55 0.05-0.08-0.12 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.15
3 G A W112R 10-15-25 0.05-0.08-0.12
1 G A W112R 15-25-35 0.05-0.08-0.12
M5 2 G A W112R 15-25-35 0.05-0.08-0.12 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.15
3 G A W112R 7-12-15 0.05-0.08-0.12
1 G A W112R 15-20-30 0.05-0.08-0.12
M6 2 G A W112R 15-20-30 0.05-0.08-0.12 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.15
3 G A W112R 5-10-12 0.05-0.08-0.12
AC Condicao da aplicacdo
1 Otimas condicoes 2 CondicOes rasoaveis 3 Condicdes de usinagem como 1 & 2
- Fixacdes, maquina e/ou peca estaveis - Fixacoes, maquina e/ou peca com pouca instabilidade - Mas sem refrigeracdo interna
- Comprimento de projecéo da ferramenta < 3xD - Comprimento de projecéo da ferramenta < 6xD
- Otima vazao de cavacos garantida - Alguma vazéo de cavacos
- Suprimento de refrigeracéo interna > 20 bar - Suprimento de refrigeracéo interna
AC Application Conditions
1 Optimal conditions 2 Suboptimal conditions 3 Machining conditions as 1 & 2

- Stable fixture, machine and/or workpiece
- Tool projection length < 3xD

- Optimal chip removal guaranteed

- Internal coolant supply > 20 bar

Furo Cego com corte interrompido

— Blind Hole with Interruption
A Radial / Stock Removal
AC Type Geometry  Grade Ve fz Full Cut fzinterrupted 5 000 50 600 mm @ 10.610.18.609 mm @ 18.610-33.100 mm
4| G A T1 120-150-180 | 0.10-0.14-0.20
5 | G A W112R | 100-130-160 | 0.10-0.14-0.20 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.15
6| G A W112R 60-80-100 0.10-0.12:0.18
4| G A T1 120-150-180 | 0.10-0.14-0.20
5| G A W112R | 100-130-160 | 0.10-0.14-0.20 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.15
6| G A W112R 60-80-100 0.10-0.12:0.18 i
4| G A T1 100-130-160 | 0.10-0.14-0.20 s
5| G A W112R 90-120-140 0.10-0.14-0.20 o 2 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.15
6| G A W112R 50-70-90 0.10-0.12:0.18 o &
4| G A W112R 80-110-130 0.10-0.14-0.20 22
5| G A W112R 80-100-120 0.10-0.14-0.20 g 2 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.15
6| G A W112R 40-60-80 0.10-0.12-0.18 s
4| G A W112R 80-110-130 0.10-0.14-0.20 ey
5 | G A W112R 80-100-120 0.10-0.12:0.18 g e 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.15
6| G A W112R 40-60-80 0.10-0.12:0.18 v

N
4| G A W112R 50-70-100 0.08-0.12:0.16
5| G A W112R 40-70-90 0.06-0.08-0.12 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.15
6| G A W112R 20-35-50 0.06-0.08-0.12
4| G A W112R 15-25-40 0.06-0.08-0.12
5 | G A W112R 15-20-30 0.04-0.06-0.10 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.15
6| G A W112R 10-15-20 0.04-0.06-0.10
4| G A W112R 30-45-60 0.08-0.12:0.15
5| G A W112R 30-45-60 0.08-0.12:0.15 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.15
6| G A W112R 15-25-35 0.08-0.12:0.15
4| G A W112R 30-45-60 0.08-0.12:0.15
5| G A W112R 30-45-60 0.08-0.12:0.15 2 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.15
6| G A W112R 15-25-35 0.08-0.12:0.15 "o
4| G A W112R 30-45-60 0.08-0.12:0.15 ] R
5| G A W112R 30-45-60 0.08-0.12:0.15 23 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.15
6| G A W112R 15-25-35 0.08-0.12:0.15 35
4| G A W112R 20-35-55 0.05-0.08-0.12 2 s
5| G A W112R 20-35-55 0.05-0.08-0.12 g > 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.15
6| G A W112R 10-15-25 0.05-0.08-0.12 g 3
4| G A W112R 15-25-35 0.05-0.08-0.12 s ¢
5| G A W112R 15-25-35 0.05-0.08-0.12 o 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.15
6| G A W112R 7-12-15 0.05-0.08-0.12
4| G A W112R 15-20-30 0.05-0.08-0.12
5| G A W112R 15-20-30 0.05-0.08-0.12 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.15
6| G A W112R 5-10-12 0.05-0.08-0.12

AC Condicao da aplicacdo

4 Otimas condicoes
- Fixacoes, maquina e/ou peca estaveis
- Comprimento de projecao da ferramenta < 3xD
- Otima vazao de cavacos garantida
- Leve interrupgao simétrica e assimétrica (< 10%)
- Suprimento de refrigeragao interna > 20 bar

AC Application Conditions
4 Optimal conditions

Condicoes rasoaveis

- Fixacdes, maquina e/ou peca com pouca instabilidade
- Comprimento de projecéo da ferramenta < 6xD

- Alguma vazao de cavacos
- Interrupcdes simétricas (< 30%)

- Suprimento de refrigeracao interna

Suboptimal conditions

6 Condicoes de usinagem como 4 & 5
- mas sem refrigeracéo interna
- Interrupcoes simétricas (< 30%)

6 Machining conditions as 4 & 5

- Slightly unstable fixture, machine and/or workpiece
- Tool projection length < 6xD

- No optimal chip removal guaranteed

- Internal coolant supply available

- But without internal coolant

www.urma.ch

- Stable fixture, machine and/or workpiece

- Tool projection length < 3xD

- Optimal chip removal guaranteed

- Slightly symmetrical and asymmetrical interruption
(< 10%)

- Internal coolant supply > 20 bar

www.urma.ch

- Slightly unstable fixture, machine and/or workpiece
- Tool projection length < 6xD

- No optimal chip removal guaranteed

- Medium symmetrical interruptions (< 30%)

- Internal coolant supply available

- But without internal coolant
- Medium symmetrical interruptions (< 30%)
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A

Dados de corte RM vario
Cutting Data RM vario

Furo Passante
Through Bore

A

Radial / Stock Removal

IS0 UMC AC Type Geometry  Grade Ve fz o 5.800-:8.609 mm @ 10.610flp8.609 mm @ 18.610?3’;.100 mm
1 G A W114R 80-140-220 0.10-0.14-0.18
K1 2 G A W114R 80-120-200 0.10-0.14-0.18 0.05-0.10-0.12 0.05-0.10-0.15 0.05-0.10-0.15
3 G A W114R 40-70-100 0.10-0.14-0.18
1 G A W114R 80-140-220 0.10-0.14-0.18
K2 2 G A W114R 80-120-200 0.10-0.14-0.18 0.05-0.10-0.12 0.05-0.10-0.15 0.05-0.10-0.15
3 G A W114R 40-70-100 0.10-0.14-0.18
1 G A W114R 80-140-220 0.10-0.14-0.18
K3 2 G A W114R 80-120-200 0.10-0.14-0.18 0.05-0.10-0.12 0.05-0.10-0.15 0.05-0.10-0.15
3 G A W114R 40-70-100 0.10-0.14-0.18
1 G A W114R 80-140-220 0.10-0.14-0.18
K4 2 G A W114R 80-120-200 0.10-0.14-0.18 0.05-0.10-0.12 0.05-0.10-0.15 0.05-0.10-0.15
3 G A W114R 40-70-100 0.10-0.14-0.18
K 1 G A W114R 60-80-100 0.10-0.12-0.15
K5 2 G A W114R 50-60-80 0.10-0.12-0.15 0.05-0.10-0.12 0.05-0.10-0.15 0.05-0.10-0.15
3 G A W114R 30-40-50 0.10-0.12-0.15
1 G A W114R 60-80-100 0.10-0.12-0.15
K6 2 G A W114R 50-60-80 0.10-0.12-0.15 0.05-0.10-0.12 0.05-0.10-0.15 0.05-0.10-0.15
3 G A W114R 30-40-50 0.10-0.12-0.15
1 G A W112R 40-60-80 0.08-0.10-0.12
K7 2 G A W112R 30-50-70 0.08-0.10-0.12 0.05-0.10-0.12 0.05-0.10-0.15 0.05-0.10-0.15
3 G A W112R 20-30-40 0.08-0.10-0.12
1 G A W112R 40-60-80 0.08-0.10-0.12
K8 2 G A W112R 30-50-70 0.08-0.10-0.12 0.05-0.10-0.12 0.05-0.10-0.15 0.05-0.10-0.15
3 G A W112R 20-30-40 0.08-0.10-0.12
1 L B W110C 100-180-250 0.12-0.18-0.25
N1 2 L B W110C 80-150-220 0.12-0.18-0.25 0.05-0.10-0.12 0.05-0.10-0.15 0.05-0.10-0.15
3 L B W110C 50-90-120 0.12-0.18-0.25
1 L B W110C 100-180-250 0.12-0.18-0.25
N2 2 L B W110C 80-150-220 0.12-0.18-0.25 0.05-0.10-0.12 0.05-0.10-0.15 0.05-0.10-0.15
3 L B W110C 50-90-120 0.12-0.18-0.25
1 L B W110C 100-180-250 0.12-0.18-0.25
N3 2 L B W110C 80-150-220 0.12-0.18-0.25 0.05-0.10-0.12 0.05-0.10-0.15 0.05-0.10-0.15
3 L B W110C 50-90-120 0.12-0.18-0.25
N 1 L B D1 150-250-350 0.10-0.15-0.20
N4 2 L B D1 150-250-350 0.10-0.15-0.20 0.05-0.10-0.12 0.05-0.10-0.15 0.05-0.10-0.15
3 L B D1 100-220-300 0.10-0.15-0.20
1 L B W110C 100-130-160 0.12-0.18-0.25
N5 2 L B W110C 80-110-140 0.12-0.18-0.25 0.05-0.10-0.12 0.05-0.10-0.15 0.05-0.10-0.15
3 L B W110C 50-70-80 0.12-0.18-0.25
1 L B W110C 50-70-100 0.10-0.15-0.20
N6 2 L B W110C 40-60-80 0.10-0.15-0.20 0.05-0.10-0.12 0.05-0.10-0.15 0.05-0.10-0.15
3 L B W110C 25-35-50 0.10-0.15-0.20
AC Condicao da aplicacao
1 Otimas condicGes 2 Condicdes rasodveis 3 Condicdes de usinagem como 1 & 2
- Fixagdes, maquina e/ou peca estaveis - Fixaces, maquina e/ou pega com pouca instabilidade - Mas sem refrigeracao interna
- Comprimento de projecéo da ferramenta < 3xD - Comprimento de projec&o da ferramenta < 6xD
- Otima vazao de cavacos garantida - Alguma vazao de cavacos
- Suprimento de refrigeracdo interna > 20 bar - Suprimento de refrigeracdo interna
AC Application Conditions
1 Optimal conditions 2 Suboptimal conditions 3 Machining conditions as 1 & 2

- Stable fixture, m

achine and/or workpiece

- Tool projection length < 3xD
- Optimal chip removal guaranteed

- Internal coolant

Ve
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supply > 20 bar

- Slightly unstable fixture, machine and/or workpiece
- Tool projection length < 6xD

- No optimal chip removal guaranteed
- Internal coolant supply available

- But without internal

coolant
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A

A

Furo Passante com corte interrompido
Through Bore with Interruption

Radial / Stock Removal

AC Type Geometry  Grade Ve fz Full Cut fzinterrupted ) ¢ 200 50 600 mm @ 10.610.18.609 mm @ 18.610.35.100 mm
4| 6 A W114R 80-140220 | 0.10-0.14-0.18

5| G A W114R 80-120-200 | 0.10-0.14-0.18 0.05-0.10-0.12 0.05-0.10-0.15 0.05-0.10-0.15
6 | G A W114R 40-70-100 0.10-0.14-0.18

4| G A W114R 80-140-220 | 0.10-0.14-0.18

577G A WI114R | 80-120200 | 0.10-0.14-0.18 0.05-0.10-0.12 0.05-0.10-0.15 0.05-0.10-0.15
6| G A W114R 40-70-100 0.10-0.14-0.18

4| G A WI114R | 80-140220 | 0.10-0.14-0.18

5| G A W114R 80-120-200 | 0.10-0.14-0.18 < 0.05-0.10-0.12 0.05-0.10-0.15 0.05-0.10-0.15
6| G A W114R 40-70-100 0.10-0.14-0.18 R e

4| G A W114R 80-140-220 | 0.10-0.14-0.18 8 2

577G A WI114R | 80-120200 | 0.10-0.14-0.18 8 g 0.05-0.10-0.12 0.05-0.10-0.15 0.05-0.10-0.15
6| G A W114R 40-70-100 0.10-0.14-0.18 53

4| G A W114R 60-80-100 0.10-0.12-0.15 £ 3

5| G A W114R 50-60-80 0.10-0.12-0.15 g o 0.05-0.10-0.12 0.05-0.10-0.15 0.05-0.10-0.15
6| G A W114R 30-40-50 0.10-0.12-0.15 s 3

4| G A W114R 60-80-100 0.10-0.12-0.15 § ¢

577G A W114R 50-60-80 0.10-0.12-0.15 o 0.05-0.10-0.12 0.05-0.10-0.15 0.05-0.10-0.15
6| G A W114R 30-40-50 0.10-0.12-0.15

4| G A WI12R 40-60-80 0.08-0.10-0.12

5| G A WI12R 30-50-70 0.08-0.10-0.12 0.05-0.10-0.12 0.05-0.10-0.15 0.05-0.10-0.15
6| G A W112R 20-30-40 0.08-0.10-0.12

4| G A WI12R 40-60-80 0.08-0.10-0.12

577G A W112R 30-50-70 0.08-0.10-0.12 0.05-0.10-0.12 0.05-0.10-0.15 0.05-0.10-0.15
6| G A WI12R 20-30-40 0.08-0.10-0.12

4L B W110C | 100-180-250 | 0.12-0.18-0.25

5| L B W110C 80-150-220 | 0.12-0.18-0.25 0.05-0.10-0.12 0.05-0.10-0.15 0.05-0.10-0.15
6| L B W110C 50-90-120 0.12-0.18-0.25

4| L B W110C | 100-180-250 | 0.12-0.18-0.25

5 L B W110C 80-150-220 | 0.12-0.18-0.25 = 0.05-0.10-0.12 0.05-0.10-0.15 0.05-0.10-0.15
6| L B W110C 50-90-120 0.12-0.18-025 R .

4| L B W110C | 100-180-250 | 0.12-0.18-0.25 s R

5| L B W110C 80-150-220 | 0.12-0.18-0.25 8 g 0.05-0.10-0.12 0.05-0.10-0.15 0.05-0.10-0.15
6| L B W110C 50-90-120 0.12-0.18-0.25 5

4| L B D1 150-250-350 | 0.10-0.15-0.20 2 s

5 L B D1 150-250-350 | 0.10-0.15-0.20 g = 0.05-0.10-0.12 0.05-0.10-0.15 0.05-0.10-0.15
6| L B D1 100-220-300 | 0.10-0.15-0.20 g E

4| L B W110C | 100-130-160 | 0.12-0.18-0.25 s ¢

5| L B W110C 80-110-140 | 0.12-0.18-0.25 o 0.05-0.10-0.12 0.05-0.10-0.15 0.05-0.10-0.15
6| L B W110C 50-70-80 0.12-0.18-0.25

4| L B W110C 50-70-100 0.10-0.15-0.20

5 L B W110C 40-60-80 0.10-0.15-0.20 0.05-0.10-0.12 0.05-0.10-0.15 0.05-0.10-0.15
6| L B W110C 25-35-50 0.10-0.15-0.20

AC Condicao da aplicacdo
4 Otimas condicoes

- Fixacdes, maquina e/ou peca estaveis
- Comprimento de projecao da ferramenta < 3xD
- Otima vazdo de cavacos garantida
- Leve interrupcao simétrica e assimétrica ( < 10%)
- Suprimento de refrigeracao interna > 20 bar

AC Application Conditions
4 Optimal conditions

- Stable fixture, machine and/or workpiece

- Tool projection length < 3xD

- Optimal chip removal guaranteed

- Slightly symmetrical and asymmetrical interruption (< 10%)

- Internal coolant supply > 20
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bar

Condicoes rasoaveis

- Fixacoes, maquina e/ou peca com pouca instabilidade
- Comprimento de projecéo da ferramenta < 6xD

- Alguma vazao de cavacos

- Interrupcoes simétricas (< 30%)

- Suprimento de refrigeracéo interna

Suboptimal conditions

- Slightly unstable fixture, machine and/or workpiece
- Tool projection length < 6xD

- No optimal chip removal guaranteed

- Medium symmetrical interruptions (< 30%)

- Internal coolant supply available

6 Condicoes de usinagem como 4 & 5
- mas sem refrigeracao interna
- Interrupcoes simétricas (< 30%)

6 Machining conditions as 4 & 5
- But without internal coolant
- Medium symmetrical interruptions (< 30%)
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A

Dados de corte RM vario
Cutting Data RM vario

— Furo Cego
——1 Blind Hole
A Radial / Stock Removal
ISO UMC AC Type Geometry Grade Vc fz ap ap ap
@ 5.800-10.609 mm @ 10.610-18.609 mm @ 18.610-33.100 mm
1 G A W114R 80-140-220 0.10-0.14-0.18
K1 2 G A W114R 80-120-200 0.10-0.14-0.18 0.05-0.10-0.12 0.05-0.10-0.15 0.05-0.10-0.15
3 G A W114R 40-70-100 0.10-0.14-0.18
1 G A W114R 80-140-220 0.10-0.14-0.18
K2 2 G A W114R 80-120-200 0.10-0.14-0.18 0.05-0.10-0.12 0.05-0.10-0.15 0.05-0.10-0.15
3 G A W114R 40-70-100 0.10-0.14-0.18
1 G A W114R 80-140-220 0.10-0.14-0.18
K3 2 G A W114R 80-120-200 0.10-0.14-0.18 0.05-0.10-0.12 0.05-0.10-0.15 0.05-0.10-0.15
3 G A W114R 40-70-100 0.10-0.14-0.18
1 G A W114R 80-140-220 0.10-0.14-0.18
K4 2 G A W114R 80-120-200 0.10-0.14-0.18 0.05-0.10-0.12 0.05-0.10-0.15 0.05-0.10-0.15
3 G A W114R 40-70-100 0.10-0.14-0.18
K 1 G A W114R 60-80-100 0.10-0.12-0.15
K5 2 G A W114R 50-60-80 0.10-0.12-0.15 0.05-0.10-0.12 0.05-0.10-0.15 0.05-0.10-0.15
3 G A W114R 30-40-50 0.10-0.12-0.15
1 G A W114R 60-80-100 0.10-0.12-0.15
K6 2 G A W114R 50-60-80 0.10-0.12-0.15 0.05-0.10-0.12 0.05-0.10-0.15 0.05-0.10-0.15
3 G A W114R 30-40-50 0.10-0.12-0.15
1 G A W112R 40-60-80 0.08-0.10-0.12
K7 2 G A W112R 30-50-70 0.08-0.10-0.12 0.05-0.10-0.12 0.05-0.10-0.15 0.05-0.10-0.15
3 G A W112R 20-30-40 0.08-0.10-0.12
1 G A W112R 40-60-80 0.08-0.10-0.12
K8 2 G A W112R 30-50-70 0.08-0.10-0.12 0.05-0.10-0.12 0.05-0.10-0.15 0.05-0.10-0.15
3 G A W112R 20-30-40 0.08-0.10-0.12
1 G A W110C 100-180-250 0.10-0.15-0.22
N1 2 G A W110C 80-150-220 0.10-0.15-0.22 0.05-0.10-0.12 0.05-0.10-0.15 0.05-0.10-0.15
3 G A W110C 50-90-120 0.10-0.15-0.22
1 G A W110C 100-180-250 0.10-0.15-0.22
N2 2 G A W110C 80-150-220 0.10-0.15-0.22 0.05-0.10-0.12 0.05-0.10-0.15 0.05-0.10-0.15
3 G A W110C 50-90-120 0.10-0.15-0.22
1 G A W110C 100-180-250 0.10-0.15-0.22
N3 2 G A W110C 80-150-220 0.10-0.15-0.22 0.05-0.10-0.12 0.05-0.10-0.15 0.05-0.10-0.15
3 G A W110C 50-90-120 0.10-0.15-0.22
N 1 G A D1 150-250-350 0.08-0.12-0.18
N4 2 G A D1 150-250-350 0.08-0.12-0.18 0.05-0.10-0.12 0.05-0.10-0.15 0.05-0.10-0.15
3 G A D1 100-220-300 0.08-0.12-0.18
1 G A W110C 100-130-160 0.10-0.15-0.22
N5 2 G A W110C 80-110-140 0.10-0.15-0.22 0.05-0.10-0.12 0.05-0.10-0.15 0.05-0.10-0.15
3 G A W110C 50-70-80 0.10-0.15-0.22
1 G A W110C 50-70-100 0.08-0.12-0.18
N6 2 G A W110C 40-60-80 0.08-0.12-0.18 0.05-0.10-0.12 0.05-0.10-0.15 0.05-0.10-0.15
3 G A W110C 25-35-50 0.08-0.12-0.18
AC Condicao da aplicacao
1 Otimas condices 2 Condicoes rasoaveis 3 Condicoes de usinagem como 1 & 2
- Fixacoes, maquina e/ou peca estaveis - Fixacdes, maquina e/ou peca com pouca instabilidade - Mas sem refrigeracao interna
- Comprimento de projecéo da ferramenta < 3xD - Comprimento de projecéo da ferramenta < 6xD
- Otima vazao de cavacos garantida - Alguma vazao de cavacos
- Suprimento de refrigeracéo interna > 20 bar - Suprimento de refrigeracdo interna
AC Application Conditions
1 Optimal conditions 2 Suboptimal conditions 3 Machining conditions as 1 & 2

- Stable fixture, machine and/or workpiece
- Tool projection length < 3xD

- Optimal chip removal guaranteed

- Internal coolant supply > 20 bar

Ve
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- Slightly unstable fixture, machine and/or workpiece
- Tool projection length < 6xD

- No optimal chip removal guaranteed

- Internal coolant supply available

- But without internal coolant
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A

Furo Cego com corte interrompido

— Blind Hole with Interruption
A Radial / Stock Removal
AC Type Geometry Grade Vc fz Full Cut fz Interrupted ap ap ap
@ 5.800-10.609 mm @ 10.610-18.609 mm @ 18.610-33.100 mm

4 G A W114R 80-140-220 0.10-0.14-0.18

5 G A W114R 80-120-200 0.10-0.14-0.18 0.05-0.10-0.12 0.05-0.10-0.15 0.05-0.10-0.15
6 G A W114R 40-70-100 0.10-0.14-0.18

4 G A W114R 80-140-220 0.10-0.14-0.18

5 G A W114R 80-120-200 0.10-0.14-0.18 0.05-0.10-0.12 0.05-0.10-0.15 0.05-0.10-0.15
6 G A W114R 40-70-100 0.10-0.14-0.18

4 G A W114R 80-140-220 0.10-0.14-0.18

5 G A W114R 80-120-200 0.10-0.14-0.18 X 0.05-0.10-0.12 0.05-0.10-0.15 0.05-0.10-0.15
6 G A W114R 40-70-100 0.10-0.14-0.18 gl X

4 G A W114R 80-140-220 0.10-0.14-0.18 2 S

5 G A W114R 80-120-200 0.10-0.14-0.18 _-g = 0.05-0.10-0.12 0.05-0.10-0.15 0.05-0.10-0.15
6 G A W114R 40-70-100 0.10-0.14-0.18 -% %

4 G A W114R 60-80-100 0.10-0.12-0.15 E E

5 G A W114R 50-60-80 0.10-0.12-0.15 % E 0.05-0.10-0.12 0.05-0.10-0.15 0.05-0.10-0.15
6 G A W114R 30-40-50 0.10-0.12-0.15 E é

4 G A W114R 60-80-100 0.10-0.12-0.15 :0: 2

5 G A W114R 50-60-80 0.10-0.12-0.15 N 0.05-0.10-0.12 0.05-0.10-0.15 0.05-0.10-0.15
6 G A W114R 30-40-50 0.10-0.12-0.15

4 G A W112R 40-60-80 0.08-0.10-0.12

5 G A W112R 30-50-70 0.08-0.10-0.12 0.05-0.10-0.12 0.05-0.10-0.15 0.05-0.10-0.15
6 G A W112R 20-30-40 0.08-0.10-0.12

4 G A W112R 40-60-80 0.08-0.10-0.12

5 G A W112R 30-50-70 0.08-0.10-0.12 0.05-0.10-0.12 0.05-0.10-0.15 0.05-0.10-0.15
6 G A W112R 20-30-40 0.08-0.10-0.12

4 G A W110C 100-180-250 0.10-0.15-0.22

5 G A W110C 80-150-220 0.10-0.15-0.22 0.05-0.10-0.12 0.05-0.10-0.15 0.05-0.10-0.15
6 G A W110C 50-90-120 0.10-0.15-0.22

4 G A W110C 100-180-250 0.10-0.15-0.22

5 G A W110C 80-150-220 0.10-0.15-0.22 N 0.05-0.10-0.12 0.05-0.10-0.15 0.05-0.10-0.15
6 G A W110C 50-90-120 0.10-0.15-0.22 SI =

4 G A W110C 100-180-250 0.10-0.15-0.22 S 8

5 G A W110C 80-150-220 0.10-0.15-0.22 _-g 5 0.05-0.10-0.12 0.05-0.10-0.15 0.05-0.10-0.15
6 G A W110C 50-90-120 0.10-0.15-0.22 _§ é

4| a A D1 150-250-350 | 0.08-0.12-0.18 g3

5 G A D1 150-250-350 0.08-0.12-0.18 g E 0.05-0.10-0.12 0.05-0.10-0.15 0.05-0.10-0.15
6 G A D1 100-220-300 0.08-0.12-0.18 @ S

4 G A W110C 100-130-160 0.10-0.15-0.22 § E

5 G A W110C 80-110-140 0.10-0.15-0.22 & 0.05-0.10-0.12 0.05-0.10-0.15 0.05-0.10-0.15
6 G A W110C 50-70-80 0.10-0.15-0.22

4 G A W110C 50-70-100 0.08-0.12-0.18

5 G A W110C 40-60-80 0.08-0.12-0.18 0.05-0.10-0.12 0.05-0.10-0.15 0.05-0.10-0.15
6 G A W110C 25-35-50 0.08-0.12-0.18

AC Condicao da aplicacdo
4 Otimas condicoes
- Fixacdes, maquina e/ou peca estaveis

- Comprimento de projecao da ferramenta < 3xD

- Otima vazdo de cavacos garantida

- Leve interrupcao simétrica e assimétrica ( < 10%)
- Suprimento de refrigeracao interna > 20 bar

AC Application Conditions

4 Optimal conditions
- Stable fixture, machine and/or workpiece
- Tool projection length < 3xD
- Optimal chip removal guaranteed

- Slightly symmetrical and asymmetrical interruption (< 10%)

- Internal coolant supply > 20 bar

www.urma.ch

Condicoes rasoaveis

- Fixacoes, maquina e/ou peca com pouca instabilidade
- Comprimento de projecéo da ferramenta < 6xD

- Alguma vazao de cavacos

- Interrupcoes simétricas (< 30%)

- Suprimento de refrigeracéo interna

Suboptimal conditions

- Slightly unstable fixture, machine and/or workpiece
- Tool projection length < 6xD

- No optimal chip removal guaranteed

- Medium symmetrical interruptions (< 30%)

- Internal coolant supply available

6 Condicoes de usinagem como 4 & 5
- mas sem refrigeracao interna
- Interrupcoes simétricas (< 30%)

6 Machining conditions as 4 & 5
- But without internal coolant
- Medium symmetrical interruptions (< 30%)
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Dados de corte RM vario
Cutting Data RM vario

Furo Passante
Through Bore

A

Radial / Stock Removal

A

; Furo Passante com corte interrompido
Through Bore with Interruption

Radial / Stock Removal

IS0 UMC AC Type Geometry  Grade Ve fz 0 5800-10.609 mm @ 10.610-18.609 mm @ 18.610-33.100 mm AC Type Geometry  Grade Ve fz Full Cut fzinterrupted o 5 000 50 600 mm © 10.610.18.609 mm @ 18.610.3.100 mm
1] L A W112R 20-35.45 0.06-0.10-0.14 4| L A W112R 20-35-45 0.06-0.10-0.14
s1 | 2| L A W112R 20-35-45 0.06-0.10-0.14 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.12 5 L A W112R 20-35-45 0.06-0.10-0.14 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.12
3| L A W112R 10-15-20 0.06-0.10-0.14 6 | L A W112R 10-15-20 0.06-0.10-0.14
1L A W112R 20-30-45 0.06-0.10-0.12 4| L A W112R 20-30-45 0.06-0.10-0.12
2 | 2| L A W112R 20-30-45 0.05-0.08-0.12 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.12 5| L A W112R 20-30-45 0.05-0.08-0.12 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.12
3| L A W112R 10-15-20 0.05-0.08-0.12 6 | L A W112R 10-15-20 0.05-0.08-0.12
T L A W112R 15-20-35 0.06-0.10-0.12 4| L A W112R 15-20-35 0.06-0.10-0.12
3 | 2| L A W112R 10-18-30 0.05-0.08-0.10 0.05-0.08-0.10 0.05-0.08-0.10 0.05-0.08-0.10 50 L A W112R 10-18-30 0.05-0.08-0.10 R 0.05-0.08-0.10 0.05-0.08-0.10 0.05-0.08-0.10
3| L A W112R 6-10-15 0.05-0.08-0.10 6 | L A W112R 6-10-15 0.05-0.08-0.10 2 .
1L A W112R 12-1825 0.05-0.08-0.10 4| L A WI12R 12-18-25 0.05-0.08-0.10 I
sa | 2 L A W112R 8-15-20 0.05-0.08-0.10 0.05-0.08-0.10 0.05-0.08-0.10 0.05-0.08-0.10 5 | L A W112R 8-15-20 0.05-0.08-0.10 T 0.05-0.08-0.10 0.05-0.08-0.10 0.05-0.08-0.10
3| L A W112R 510-12 0.05-0.08-0.10 6 | L A WI12R 5-10-12 0.05-0.08-0.10 T
s 32
1L A W112R 20-40-60 0.06-0.10-0.14 4| L A W112R 20-40-60 0.06-0.10-0.14 s 7
s11 | 2 | L A W112R 20-35.45 0.06-0.10-0.14 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.12 5| L A W112R 20-35-45 0.06-0.10-0.14 - 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.12
3| L A W112R 10-20-30 0.06-0.10-0.14 6 | L A W112R 10-20-30 0.06-0.10-0.14 £ 3
1] L A W112R 20-35.45 0.06-0.10-0.14 4| L A W112R 203545 0.06-0.10-0.14 g
s12 | 2| L A W112R 20-30-45 0.06-0.10-0.14 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.12 50 L A W112R 20-30-45 0.06-0.10-0.14 * 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.12
3| L A W112R 10-15-20 0.06-0.10-0.14 6 | L A W112R 10-15-20 0.06-0.10-0.14
1L A W112R 20-30-45 0.06-0.10-0.14 4| L A W112R 20-30-45 0.06-0.10-0.14
s13 | 2 | L A W112R 15-25-30 0.05-0.08-0.10 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.12 5| L A W112R 15-25-30 0.05-0.08-0.10 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.12
3| L A W112R 10-15-20 0.05-0.08-0.10 6 | L A W112R 10-15-20 0.05-0.08-0.10
T L A W112R 15-20-30 0.05-0.08-0.10 4| L A W112R 15-20-30 0.05-0.08-0.10
s14 | 2 | L A W112R 10-18-25 0.05-0.08-0.10 0.05-0.08-0.10 0.05-0.08-0.10 0.05-0.08-0.10 5 L A WI12R 10-18-25 0.05-0.08-0.10 0.05-0.08-0.10 0.05-0.08-0.10 0.05-0.08-0.10
3| L A W112R 06-10-12 0.05-0.08-0.10 6 | L A W112R 06-10-12 0.05-0.08-0.10
1] L A WI107R 15-25-30 0.04-0.06-0.08 4| L A W107R 15-25-30 0.04-0.06-0.08 i
H1 | 2 | L A WI107R 10-18-25 0.04-0.06-0.08 0.05-0.08 0.05-0.08-0.10 0.05-0.08-0.10 5 L A W107R 10-18-25 004006008 | § 3 0.05-0.08 0.05-0.08-0.10 0.05-0.08-0.10
3| L A W107R 510-15 0.04-0.06-0.08 6 | L A W107R 5-10-15 004006008 | 5
1 L A W107R 10-18-25 0.04-0.06-0.08 4 L A W107R 10-18-25 0.04-0.06-0.08 28 g
H2 | 2 | L A W107R 8-15-20 0.04-0.06-0.08 0.05-0.08 0.05-0.08 0.05-0.08 5| L A W107R 8-15-20 004006008 | £ 7 2 0.05-0.08 0.05-0.08 0.05-0.08
3] L A W107R 4-8-12 0.04-0.06-0.08 6| L A W107R 4-8-12 0.04-0.06008 | & @ =
1] L A WI107R 8-10-15 0.03-0.05-0.07 4| L A W107R 8-10-15 003-0.05-007 | § g
H3 | 2 | L A W107R 8-10-15 0.03-0.05-0.07 0.04-0.05-0.06 0.05-0.08 0.05-0.08 5| L A W107R 8-10-15 003-0.05007 | & 3 0.04-0.05-0.06 0.05-0.08 0.05-0.08
3| L A WI107R 358 0.03-0.05-0.07 6 | L A W107R 358 0.03-0.05-0.07 -
1] L B T1 120160200 | 0.180.25:0.35 4| L B T1 120-160200 | 0.180.25-0.35 i
sM1 2 | L B T1 110-140-170 | 0.18-0.22-0.30 0.08-0.10-0.15 0.08-0.10-0.15 0.08-0.10-0.20 5 L B T1 110-140-170 | 018022030 | § S 0.08-0.10-0.15 0.08-0.10-0.15 0.08-0.10-0.20
3| L B T1 60-80-100 0.12-0.16-0.20 6 | L B W112R 60-80-100 012016020 | 3
1] L B WT12R | 110-130-160 | 0.16-0.20-0.25 4| L B WI12R | 110-130-160 | 016020025 | £ ¥ T
sMmo| osm2 | 2 | L B W112R | 100-110-140 | 0.12-0.15-0.20 0.08-0.10-0.15 0.08-0.10-0.15 0.08-0.10-0.20 5| L B WI112R | 100-110-140 | 0.12-0.15-0.20 gz = 0.08-0.10-0.15 0.08-0.10-0.15 0.08-0.10-0.20
3] L B W112R 50-60-80 0.12-0.15-0.20 6| L B W112R 50-60-80 012015020 | g ® %
1] L B W112R 30-45-60 0.080.12:0.16 4| L B W112R 30-45-60 008012016 | § g
sM3 | 2 | L B W112R 30-45-60 0.08-0.12-:0.15 0.08-0.10-0.12 0.08-0.10-0.15 0.08-0.10-0.20 5| L B W112R 30-45-60 008012015 | & 3 0.08-0.10-0.12 0.08-0.10-0.15 0.08-0.10-0.20
3| L B W112R 15-25.35 0.08-0.12-0.15 6 | L B W112R 15-25.35 0.08-0.12-0.15 -
1] L A w110C 40-60-80 0.10-0.15-0.20 4| L A W110C 40-60-80 0.10-0.15-0.20
o1 | 2| L A W110C 40-60-80 0.10-0.15-0.20 0.08-0.10-0.15 0.08-0.10-0.15 0.08-0.10-0.20 5 L A W110C 40-60-80 0.10-0.15-0.20 2 0.08-0.10-0.15 0.08-0.10-0.15 0.08-0.10-0.20
3| L A W110C 40-60-80 0.10-0.13:0.16 6 | L A W110C 40-60-80 0.10-0.13-0.16 R .
1] L A W110C 40-60-80 0.10-0.15-0.20 4| L A W110C 40-60-80 0.10-0.15-0.20 8 3
02 |2 L A W110C 40-60-80 0.10-0.15-0.20 0.08-0.10-0.15 0.08-0.10-0.15 0.08-0.10-0.20 5 L A W110C 40-60-80 0.10-0.15-0.20 S 3 0.08-0.10-0.15 0.08-0.10-0.15 0.08-0.10-0.20
o 3| L A W110C 40-60-80 0.10-0.13-0.16 6| L A W110C 40-60-80 0.10-0.13-0.16 5s
T L A W110C 40-50-60 0.10-0.15-0.20 4| L A wi10C 40-50-60 0.10-0.15-0.20 £ 3
03 | 2| L A W110C 40-50-60 0.10-0.15-0.20 0.08-0.10-0.15 0.08-0.10-0.15 0.08-0.10-0.20 5 L A W110C 40-50-60 0.10-0.15-0.20 g 0.08-0.10-0.15 0.08-0.10-0.15 0.08-0.10-0.20
3L A W110C 40-50-60 0.10-0.13-0.16 6| L A wW110C 40-50-60 0.10-0.13-0.16 s 2
1] L A W110C 30-50-60 0.05-0.08-0.10 4| L A W110C 30-50-60 0.05-0.08-0.10 5 €
o4 | 2| L A W110C 30-50-60 0.05-0.08-0.10 0.08-0.10-0.15 0.08-0.10-0.15 0.08-0.10-0.20 5| L A w110C 30-50-60 0.05-0.08-0.10 & 0.08-0.10-0.15 0.08-0.10-0.15 0.08-0.10-0.20
3] L A W110C 30-50-60 0.05-0.08-0.10 6| L A W110C 30-50-60 0.05-0.08-0.10
Vs Vs
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Dados de corte RM vario
Cutting Data RM vario

—— Furo Cego i Furo Cego com corte interrompido
— Blind Hole — Blind Hole with Interruption
A Radial / Stock Removal A Radial / Stock Removal
1SO UMC AC Type Geometry Grade Vc fz ap ap ap AC Type Geometry Grade Vc fz Full Cut fz Interrupted ap ap ap
@ 5.800-10.609 mm @ 10.610-18.609 mm @ 18.610-33.100 mm © 5.800-10.609 mm @ 10.610-18.609 mm @ 18.610-33.100 mm
1 G A W112R 20-35-45 0.06-0.10-0.14 4 G A W112R 20-35-45 0.06-0.10-0.14
s1 2| G A W112R 20-35-45 0.06-0.10-0.14 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.12 5 G A W112R 20-35-45 0.06-0.10-0.14 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.12
3| G A W112R 10-15-20 0.06-0.10-0.14 6 G A W112R 10-15-20 0.06-0.10-0.14
1 G A W112R 20-30-45 0.06-0.10-0.12 4 G A W112R 20-30-45 0.06-0.10-0.12
S2 2| G A W112R 20-30-45 0.05-0.08-0.12 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.12 5 G A W112R 20-30-45 0.05-0.08-0.12 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.12
3| G A W112R 10-15-20 0.05-0.08-0.12 6 G A W112R 10-15-20 0.05-0.08-0.12
1 G A W112R 15-20-35 0.06-0.10-0.12 4 G A W112R 15-20-35 0.06-0.10-0.12
s3 2| G A W112R 10-18-30 0.05-0.08-0.10 0.05-0.08-0.10 0.05-0.08-0.10 0.05-0.08-0.10 5 G A W112R 10-18-30 0.05-0.08-0.10 . 0.05-0.08-0.10 0.05-0.08-0.10 0.05-0.08-0.10
3| G A W112R 6-10-15 0.05-0.08-0.10 6 G A W112R 6-10-15 0.05-0.08-0.10 § .
1 G A W112R 12-18-25 0.05-0.08-0.10 4 G A W112R 12-18-25 0.05-0.08-0.10 g
s4 2| G A W112R 8-15-20 0.05-0.08-0.10 0.05-0.08-0.10 0.05-0.08-0.10 0.05-0.08-0.10 5 G A W112R 8-15-20 0.05-0.08-0.10 ° o 0.05-0.08-0.10 0.05-0.08-0.10 0.05-0.08-0.10
3| G A W112R 5-10-12 0.05-0.08-0.10 6 G A W112R 5-10-12 0.05-0.08-0.10 20
s 3 °
1 G A W112R 20-40-60 0.06-0.10-0.14 4 G A W112R 20-40-60 0.06-0.10-0.14 = ﬁ
S11 2| G A W112R 20-35-45 0.06-0.10-0.14 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.12 5 G A W112R 20-35-45 0.06-0.10-0.14 e E 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.12
3| G A W112R 10-20-30 0.06-0.10-0.14 6 G A W112R 10-20-30 0.06-0.10-0.14 g é
1 G A W112R 20-35-45 0.06-0.10-0.14 4 G A W112R 20-35-45 0.06-0.10-0.14 M
S12 2| G A W112R 20-30-45 0.06-0.10-0.14 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.12 5 G A W112R 20-30-45 0.06-0.10-0.14 - 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.12
3| G A W112R 10-15-20 0.06-0.10-0.14 6 G A W112R 10-15-20 0.06-0.10-0.14
1 G A W112R 20-30-45 0.06-0.10-0.14 4 G A W112R 20-30-45 0.06-0.10-0.14
s13 2| G A W112R 15-25-30 0.05-0.08-0.10 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.12 5 G A W112R 15-25-30 0.05-0.08-0.10 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.12
3| G A W112R 10-15-20 0.05-0.08-0.10 6 G A W112R 10-15-20 0.05-0.08-0.10
1 G A W112R 15-20-30 0.05-0.08-0.10 4 G A W112R 15-20-30 0.05-0.08-0.10
s14 2| G A W112R 10-18-25 0.05-0.08-0.10 0.05-0.08-0.10 0.05-0.08-0.10 0.05-0.08-0.10 5 G A W112R 10-18-25 0.05-0.08-0.10 0.05-0.08-0.10 0.05-0.08-0.10 0.05-0.08-0.10
3| G A W112R 06-10-12 0.05-0.08-0.10 6 G A W112R 06-10-12 0.05-0.08-0.10
1 G A W107R 15-25-30 0.04-0.06-0.08 4 G A W107R 15-25-30 0.04-0.06-0.08 .
H1 2| G A W107R 10-18-25 0.04-0.06-0.08 0.05-0.08 0.05-0.08-0.10 0.05-0.08-0.10 5 G A W107R 10-18-25 0.04-0.06-0.08 8 § 0.05-0.08 0.05-0.08-0.10 0.05-0.08-0.10
3| G A W107R 5-10-15 0.04-0.06-0.08 6 G | W107R 5-10-15 0.04-0.06-0.08 5 o
1 G A W107R 10-18-25 0.04-0.06-0.08 4 G A W107R 10-18-25 0.04-0.06-0.08 28 g
H2 2| G A W107R 8-15-20 0.04-0.06-0.08 0.05-0.08 0.05-0.08 0.05-0.08 5 G A W107R 8-15-20 0.04-0.06-0.08 2 R 0.05-0.08 0.05-0.08 0.05-0.08
3| G A W107R 4-8-12 0.04-0.06-0.08 6 G I W107R 4-8-12 0.04-0.06-0.08 o R ﬁ
1 G A W107R 8-10-15 0.03-0.05-0.07 4 G A W107R 8-10-15 0.03-0.05-0.07 § E,
H3 2| G A W107R 8-10-15 0.03-0.05-0.07 0.04-0.05-0.06 0.05-0.08 0.05-0.08 5 G I W107R 8-10-15 0.03-0.05-0.07 N ] 0.04-0.05-0.06 0.05-0.08 0.05-0.08
3| G A W107R 358 0.03-0.05-0.07 6 G | W107R 3-5-8 0.03-0.05-0.07 -
1 G A T 120-160-200 0.18-0.25-0.35 4 G A T 120-160-200 0.18-0.25-0.35 .
sM1 | 2 | G A T 110-140-170 0.18-0.22-0.30 0.08-0.10-0.15 0.08-0.10-0.15 0.08-0.10-0.20 5 G A m 110-140-170 0.18-0.22-0.30 8 § 0.08-0.10-0.15 0.08-0.10-0.15 0.08-0.10-0.20
3| G | T 60-80-100 0.12-0.16-0.20 6 G | W112R 60-80-100 0.12-0.16-0.20 _§ 2
1 G A W112R 110-130-160 0.16-0.20-0.25 4 G A W112R 110-130-160 0.16-0.20-0.25 2 8 g
M sSM2 | 2 | G A W112R 100-110-140 0.12-0.15-0.20 0.08-0.10-0.15 0.08-0.10-0.15 0.08-0.10-0.20 5 G A W112R 100-110-140 0.12-0.15-0.20 g: %’ 0.08-0.10-0.15 0.08-0.10-0.15 0.08-0.10-0.20
3| G | W112R 50-60-80 0.12-0.15-0.20 6 G I W112R 50-60-80 0.12-0.15-0.20 j.',: @ T
1 G A W112R 30-45-60 0.08-0.12-0.16 4 G A W112R 30-45-60 0.08-0.12-0.16 S g
SM3 | 2 | G A W112R 30-45-60 0.08-0.12-0.15 0.08-0.10-0.12 0.08-0.10-0.15 0.08-0.10-0.20 5 G A W112R 30-45-60 0.08-0.12-0.15 i § 0.08-0.10-0.12 0.08-0.10-0.15 0.08-0.10-0.20
3| G | W112R 15-25-35 0.08-0.12-0.15 6 G | W112R 15-25-35 0.08-0.12-0.15 B
1 G A W110C 40-60-80 0.10-0.15-0.20 4 G A W110C 40-60-80 0.10-0.15-0.20
01 2| G A W110C 40-60-80 0.10-0.15-0.20 0.08-0.10-0.15 0.08-0.10-0.15 0.08-0.10-0.20 5 G A W110C 40-60-80 0.10-0.15-0.20 ® 0.08-0.10-0.15 0.08-0.10-0.15 0.08-0.10-0.20
3| G A W110C 40-60-80 0.10-0.13-0.16 6 G A W110C 40-60-80 0.10-0.13-0.16 8 S
1 G A W110C 40-60-80 0.10-0.15-0.20 4 G A W110C 40-60-80 0.10-0.15-0.20 2 3
02 2| G A W110C 40-60-80 0.10-0.15-0.20 0.08-0.10-0.15 0.08-0.10-0.15 0.08-0.10-0.20 5 G A W110C 40-60-80 0.10-0.15-0.20 2 R 0.08-0.10-0.15 0.08-0.10-0.15 0.08-0.10-0.20
o 3| G A W110C 40-60-80 0.10-0.13-0.16 6 G A W110C 40-60-80 0.10-0.13-0.16 _§ E]
1 G A W110C 40-50-60 0.10-0.15-0.20 4 G A W110C 40-50-60 0.10-0.15-0.20 23
03 2| G A W110C 40-50-60 0.10-0.15-0.20 0.08-0.10-0.15 0.08-0.10-0.15 0.08-0.10-0.20 5 G A W110C 40-50-60 0.10-0.15-0.20 g “:3 0.08-0.10-0.15 0.08-0.10-0.15 0.08-0.10-0.20
3| G A W110C 40-50-60 0.10-0.13-0.16 6 G A W110C 40-50-60 0.10-0.13-0.16 E é
1 G A W110C 30-50-60 0.05-0.08-0.10 4 G A W110C 30-50-60 0.05-0.08-0.10 s ¢
04 2| G A W110C 30-50-60 0.05-0.08-0.10 0.08-0.10-0.15 0.08-0.10-0.15 0.08-0.10-0.20 5 G A W110C 30-50-60 0.05-0.08-0.10 N 0.08-0.10-0.15 0.08-0.10-0.15 0.08-0.10-0.20
3| G A W110C 30-50-60 0.05-0.08-0.10 6 G A W110C 30-50-60 0.05-0.08-0.10
Ve Ve
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Manual de Instrucoes para Alargadores Ajustaveis «<RM vario»

Handling Instructions for Adjustable Reaming Tools “RM vario”

Por que ajustavel?

- Reajustar o diametro dentro da faixa de tolerancia
(dependendo do material a ser usinado)

- Possivel compensacéao do desgaste (se a qualidade da superfi-
cie ainda for satisfatéria)

O que deve ser considerado:

- Expansdo Maxaxima permitida no diametro 0,020 mm no dia-
metro (caso contrario, o cabeca de corte sofrera sobrecarga)

- Avance cuidadosamente - nunca retorne

- Incremente com dimensao de ajuste (mm / °) de acordo
com o desenho.

max. 0.020 mm/g@

Why adjustable?

- Readjustment of the diameter within the tolerance range
(depending on the material to be machined)

- Possible compensation of wear (if the surface quality is still
within the tolerance)

What has to be considered:

- Max. 0,020 mm in diameter may be added (otherwise the
reaming head can be overstretched)

- Adjust carefully - never turn back!

- Infeed with adjustment dimension (mm/°) according
to drawing

45° = ca. 0.010 mm/g

New

Compensated

www.urma.ch

Instru¢oes para Mandril de Compensacao
Instruction Compensation Chuck

Para conseguir melhores resultados com os alargadores, o erro
de centralizacdo de ferramenta deve estar préximo de zero. Para
reduzir o acimulo de erros provenientes dos suportes e eixo ar-
vore das maquinas, recomendamos mandris com compensacao
ou flutuantes. Erro de centralizacdo dos alargadores RM vario
podem ser medidos por diferentes métodos:

Procedimento:
1. Antes de iniciar, esteja certo que os parafusos (D estejam
completamente soltos.

2. Coloque a ferramenta no «spindle» da maquina

3. Posicione o relégio indicador (com resolucao de 1 pm /
0,0001 polegada) na 4rea demarcada run-out na haste.

4. Ajuste o batimento diretamente no «spindle» da maquina no

max. 5um / 0,0002 polegada (ideal < 3 pm /0,0001 polega-
da) usando os quatro parafusos de ajuste radial (.

A

Os parafusos de ajuste ndo vecessitam ser apertados
completamente um contra o outro apds ajuste.

www.urma.ch

In order to achieve the best reaming results, a tool with zero
run-out is absolutely essential. To compensate any run-out error
of the tool holder and the machine spindle, we recommend us-
ing a compensation holder or floating chuck. The run-out of
RM vario reamers can be measured with different methods:

Procedure:
1. Before adjusting, make sure that all adjustment screws (D are
completely loosened.

2. Load the tool in the machine spindle.

3. Set the indicator (with 1 pm /70,0001 inch resolution) on the
marked run-out area on the shank.

4. Set the run-out directly in the machine spindle to maximum
5 um /70,0002 inch (ideal < 3 pm /70,0001 inch) by using the
four radial adjustment screws (.

A

The adjustment screws do not have to be fully clamped against
each other after adjustment.
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Instru¢oes para Mandril Flutuante
Instruction Floating Chuck

Alargamento em tornos sao feitos basicamente com cabecotes
flutuantes (em casos excepcionais também séo usados em cen-
tros de usinagem)

Erros de posicionamento sao compensados pelo mecanismo de
ajuste flutuante. A correcao somente é possivel no plano parale-
lo (sem compensacao angular).

Geometrias de corte recomendadas com angulo < 45°.

Procedimento:
1. Ajustar o mecanismo flutuante usando o parafuso de ajuste (D

Parafuso de Mecanismo Influéncia na usinagem

ajuste flutuante

(VT

Reaming on lathes are mainly done with floating chucks (in
exceptional cases also on machining centres).

Positioning errors can be compensated by the adjustable
floating mechanism. The deflection should only take place in
plane-parallel (No angular error compensation).

Cutting geometries with an angle of < 45° are recommended.

Procedure:

1. Adjust the floating mechanism by using the adjustment

screw (.

Adjustment screw

Floating mechanism

Influence on machining

Aumentando apressdo | Aqualidade da superficie

Sentido horéario na mola / aumenta a pode ser influenciada negati-

resisténcia a deflexao vamente (marcar de retorno)

Clockwise rotation

Spring force increases
/ deflection resistance

increases

The surface quality can
be negatively influenced

(retraction marks)

) _ Reduzindo a pressao )
Sentido anti- Possivel tendéncia de
) na mola / reduz a )
horéario _ _ vibragbes
resisténcia a deflexao

Counterclockwise

rotation

Spring force becomes
weaker / deflection

resistance decreases

Potential vibration

tendency

www.urma.ch

Ajuste:

Leve: A ferramenta deverd ser ajustada com a resiténcia de
flexao mais baixa possivel. Mesmo assim, levando em
consideracao o peso da ferramenta, deve retornar au-
tometicamente para o centro do eixo apos a deflexdo

Média:  Apertando completamente o parafuso de ajuste e
retornando 1 + % de volta.

Forte:  Apertando completamente o parafuso de ajuste e
retornando % -% de volta.

Recomendacdes para ajuste basico:

Adjustment:

Soft: The tool should be adjusted with the lowest possible
deflection resistance. Nevertheless, taking into account
the weight of the tool, it must jump back automatical-
ly into the central axis after deflection.

Medium: Fully tighten the adjusting screw and turn back
by 1 + % rotation.

Hard: Fully tighten the adjusting screw and turn back by
Ya - V2 rotation.

Recommendation for the basic setting:

Ferramenta-@ Leve Média Forte
Tool-@ Soft Medium Hard

5.800 - 15.600 X

15.601 - 23.600 X

23.601 -33.100

2. Com o eixo Y existente, também recomendamos o alinha-
mento da ferramenta < 10 um / 0,0004 polegada (ideal < 5
pum / 0,0002 polegada) concéntrica com o eixo arvore.

A

- Os ajustes do mecanismo flutuante depende da aplicacao e do
tipo de cabecote flutuante.

- Geralmente recomenda-se fazer a entrada com velocidade
reduzida.

- Todos os dados sao um guia de referéncia para cabecotes flutu-
antes URMA.

www.urma.ch

2. With an existing Y-axis, we recommend additionally aligning
the tool < 10 pm /70,0004 inch (ideally < 5 pm 70,0002 inch)
concentrically to the spindle axis.

A

- The settings of the floating mechanism can vary depending on
the application and type of floating chuck.

- It is generally recommended to enter into the bore with
reduced rpm.

- All data are guide values and refer to URMA floating chucks.
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Solucao de problemas - Fresadoras

Troubleshooting Machining Centres

Furo muito aberto
Hole too large

Profun-

didade
Formagdo  de corte
de aresta | radial
Batimento | postica (ap)
Vivraces Run-out Built-up Radial depth
Vibration error edges of cut

Deforma-
¢ao por
fixacdo
Deformation
by clamping

Furo c6nico
Tapered hole

Espessura
irregular do
material
Vazdo de

Uneven cavacos

material
thickness

Maquina

Machine Chip flow

Furo apresentando
marcas de vibragoes
Hole shows chatter
marks

Batimento

Vivracoes
Run-out

Vibration error

Qualidade da supreficie insatisfatoria
(comprovada)
Surface quality unsatisfactory
(measurable)

Qualidade da supreficie
insatisfatoria ( visualmente)
Surface quality unsatisfactory (optically)

Marcas de retorno
Retraction marks

Furo muito fechado ou erro de forma|

Hole too small or shape defect

Dados de corte
Cutting Data

Avanco (fz)
Feed (fz)

e

Rotagdo (min-")
Spindle speed (min")

Profundidade de corte radial (ap)
Radial depth of cut

Ferramenta
Tool

Angulo de entrada
Chamfer angle

Compen- Compen-
Conpen- sacdo ra- Conpen- sacaora- Profun-
sacao dial pela sacao dial pela didade
radial do fixacdo radial do fixacdo de corte
Formacao Geome- Geome- Formagédo material . material . radial
de aresta | Batimen- | tria de Batimen- | tria de de aresta Radial Desgaste _ Radial (ap)
postica | to corte to corte postica | Radial com- da ferra- | Radial com- _
Vivragoes| ) Magquina | Avanco ) Magquina ) compres- | pression | manta compres- | pression | Radial
Built-up | Run-out | Cutting Run-out | Cutting Built-up | sion of through sion of through | depth of
Vibration | edges error geometry | Machine | Feed rate | error geometry | Machine | edges material | clamping | Tool wear | material | clamping | cut
Vv v
A A
V/a A v )
0 v A A A A

Batimento
Run out

Verifique a montagem
Check the connection

Verifique o desgaste / Substitua o inserto
Check the wear / change the insert

Cabecote flutuante
Floating chuck

./A

./A

./A

./A ./A

Suporte de didametro reduzido
Diameter reduced holder

O/A

./A

./A

O/A ./A

Mandril de compensacao
Compensation chuck

./A

O/A

./A

./A

./A

Peca
Workpiece

Fixacdo da peca
Workpiece fixture

Alv

Alv

Alv | Alv

Pressao de fixacao
Clamping pressure

Ay

Ay

Alv | Alv

Maquina
Machine

Mistura da refrigeracdo
Coolant mixture

Erro angular da arvore
Angle-error of spindle

Erro angular do eixo
Angle-error of axis

B B>

B> B

Vibracées do alimentador de barras
Vibrations from bar-feeder

Usinagem
Machining

Vazao de cavacos
Chip flow

Pressao da refrigeracdo
Coolant pressure

Al

Al

Pressao de corte radial da geometria
Radial pressure from geometry

Velocidade do «spindle» na entrada
Spindle speed on entry

Avanco e retorno
Feed in feed out

Manuseio: se possivel aplicar uma modificacdo a cada véz

Handling: If possible, apply only one modification at once.

A Incrementar, acrescer 12
Increase, improve

Ve
URMA
I

Reduzir, decrescer
Reduce, decrease

A Verificar, otimizar
Check, optimize

®  Aplicar
Apply

www.urma.ch

v A A v v oo
¥
[ ] [ [ ]
Vs
www.urma.ch URMA
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Solucao de problemas - Tornos
Troubleshooting Lathes

Furo apresentando Qualidade da supreficie insatisfatoria Qualidade da supreficie
Furo muito aberto Furo cénico marcas de vibragoes (comprovada) insatisfatoria ( visualmente) Marcas de retorno Furo muito fechado ou erro de forma|
Hole too large Tapered hole Hole shows chatter Surface quality unsatisfactory Surface quality unsatisfactory (optically) Retraction marks Hole too small or shape defect
marks (measurable)
Compen- Compen-
Conpen- sacdo ra- Conpen- sacaora- Profun-
Profun- sacao dial pela sacao dial pela didade
didade Espessura radial do fixacdo radial do fixacdo de corte
Formagdo  de corte Deforma-  irregular do Formacao Geome- Geome- Formagdo material ) material ) radial
de aresta | radial ¢ao por material de aresta | Batimen- | tria de Batimen- | tria de de aresta Radial Desgaste _ Radial (ap)
Batimento | postica (ap) fixacdo Vazéo de Batimento postica | to corte to corte postica | Radial com- da ferra- | Radial com- _
Vivragoes ) Uneven Maquina | cavacos Vivracoes Vivracdes| _ Maquina | Avanco _ Maquina ) compres- | pression | menta compres- | pression | Radial
Run-out Built-up Radial depth | Deformation | material Run-out Built-up | Run-out | Cutting Run-out | Cutting Built-up | sion of through sion of through | depth of
Vibration error edges of cut by clamping | thickness Machine Chip flow | Vibration error Vibration | edges error geometry | Machine | Feed rate | error geometry | Machine | edges material | clamping | Tool wear | material | clamping | cut
Dados de corte
Cutting Data
Avanco (fz) ¥ A ¥ v
Feed (f2) 4 /N ) )
Rotagdo (min") ¥ ¥ ¥
Spindle speed (min") * 0 0
Profundidade de corte radial (ap) N2 ¥ A ¥
Radial depth of cut * A * r /* * *
Ferramenta
Tool
Angulo de entrada ¥ ¥
Chamfer angle * 0 0 * 0 * *
Batimento
R o A A A A A
Verifique a montagem
Check the connection A A A A A
Verifique o desgaste / Substitua o inserto
Chock the wear 7 hange the insert A A A A A ATA A A A A A A A A
Cabecote flutuante ° ° ° ° ° ° ° ° °
Floating chuck A /A /A /A A /A /A /A /A /A /A
Suporte de diametro reduzido ° ° ° ° ° ° ° ° °
Diamator reduced holder A /A /A /A A /A /A /AN /A /AN | /A
Mandril de compensacao
Compensation chuck
Peca
Workpiece
Fixacdo da peca
Workpiece fixture A A/* A A A A/* A/W A/@
Pressao de fixacao
Clamping pressure A A/* A A A A/* A/W A/*

Maquina
Machine

Mistura da refrigeracdo
Coolant mixture 0 A

Erro angular da arvore
Angle-error of spindle

Angle-error of axis
Vibracées do alimentador de barras
Vibrations from bar-feeder

B> B> B> >
B>

> B >
B>

B> B B>

A A A
Erro angular do eixo A A A A
A A A

Usinagem
Machining

Vazao de cavacos A A A A

Chip flow
r | Al

e >
B>
B>
B>

Coolant pressure
Radial pressure from geometry

Pressao da refrigeracdo A / v A
Pressao de corte radial da geometria ¥ A A ¥ ¥
Velocidade do «spindle» na entrada ¥ A
Spindle speed on entry

Avanco e retorno
. ° ° °
Feed in feed out

Manuseio: se possivel aplicar uma modificacdo a cada véz
Handling: If possible, apply only one modification at once.

A Incrementar, acrescer ¥ Reduzir, decrescer A Verificar, otimizar ®  Aplicar
Increase, improve Reduce, decrease Check, optimize Apply

Vs
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Definicoes e formulas basicas
Definitions and Basic Formulas

Estudo de usinagem
Machining Study

Bezeichnung Designation Spanungsbreite / Chip width SRen(;etente * Numfoer
: ender
ap Profundidade de corte Depth of cut [mm] ap h
locidad o min- Empresa Distribuidor URMA
n Velocidade Speed [min-'] 0.05 0.07 Company URMA distributor
D/d Diametro do furo Bore diameter [mm] 0.08 0.1 Endereco Sachbearbeiter
Ve Velocidade de corte Cutting speed [m/min] 0.10 0.14 Address Contact
Vi Avanco Feed rate [mm/min] 0.15 0.21
f Avanco por revolucao Feed per rotation [mm] 0.20 0.28 Maqglna-ferramenta
Machine-Tool
i Avanco por faca Feed per tooth [mm] 0.25 0.35 Modelo da maquina
z Numero de facas Number of cutting edges Machine type and manufacturer
If Comprimento de avanco Feed distance [mm] Horizontal * Vertical * Ferramenta acionada *
Ra Linha de centro tedrica Arithmetic centre line average value [um] Ra Rz Horizontal D Vertical Tool rotating
Rt Altura entre pico e vale Peak-to-valley height [um] N8 1.6-3.2 8.4-15 Alp]amento do «spindle» * Tamanho ) Forma' N
Spindle holder Size Execution
R, Altura média entre pico e vale Average peak-to-valley height [pum] N7 0.8-1.6 40-84
[Rin Resisténcia a tracao Tensile strength [N/mm?] N6 0.4-0.8 2.2-4.0 DIN 69893-HSK D 20 D 25 D A D
it tempo de corte por peca Maschining time [min] N5 0.2-04 16-28
< emp porpee 9 DIN 69871 d 30 4 2 d 5
Y Angulo de inclinacao radial Radial rake angle [Degrees] N4 0.1-0.2 1.0-2.8
€ Vértice Apex angle [Degrees] N3 0.05-0.1 0.8-1.1 MAS-BT [ | 40 50 c 4
h Espessura do cavaco Chip thickness [mm] .
: Haste cilindrica DIN 1835
mc Constante do Material Material constant Cylinder shank DIN 1835 D 63 D 80 D D D
kc1.1 Tensao de cisalhamento Main value cutting force [N/mm?]
kc Tensao de cisalhamento espesifica Specific cutting force [N/mm?] DIN 69880 VDI D 100 D D E D
Fc Forca de corte Cutting force [N] D
b Largura do cavaco Chip width [mm]
Pc Poténcia necessaria Necessary drive power [kW]
- - Lubrificacdo
Rendimento Degree of efficienc
1 : g aency Lubricant
Md  Torque Torque [Nm] " - - _
Oleo * SLM * 1 Emulsao * Relacdo da mistura
Qil D MLS D D Emulsion D Ratio of mixture
O Circularidade Circularity Suprimento de refrigeracdo interna * Pressao da refrigeracéo (bar)*
Internal coolant supply Coolant pressure (bar)
Peca
/Q/ Cilindricidade Cylindricity Workpiece
Designacao Numero do material * Beneficiamento ( bureza) *
Designation Material number Treatment condition (hardness)
-$— Posicéo Position . .
Usinagem requerida
Machining requirements
Furo @ * Comprimento do furo * Pré-usinagem o *
© Concentricidade Concentricity Bore o Bore length Pre-machined o
Tolerancia * Contornos de interferéncia mm Método da pré-usinagem *
Tolerance Interfering contours Method of pre-machining
Batimento circul Cireul Tolerancias adicionais requeridas O © Furo cego *
/ atimento circutar reular runout Additional tolerance requirements Vel o Blind Hole M|
Qualidade da superficie (um) * Corte interrompido *
- - Surface quality (um) R (1 R Re Cutting interruption
Velocidade de Velocidade de
n-d-n - = ve - 1000 e Data *
corte Ve = =500 m/min rotacdo n = g min Forca de corte Dat
. - ate o
Cutting speed Speed especifica ke1.1 Anexo: Rascunho da aplicacao *
v fon Tempo de | Specific cutting hme Attachement: your application sketch
Avanc¢o/min ¢ mm/min usinagem te = T min force
Feed rate is Tz Machining time
Forca de corte Poténcia hok Torque S P
(por aresta) Fo= b h ke N requerida Pc = b cVe'Z W Md = (D?-d?) ke Nm *  Campos obrigatdrios U Sistema de lubrificacdo minima (Névoa) Fax +41 62 889 20 28
. ) . 60103 n 8103 Mandatory fields Minimal lubrication system (mist coolant) customerservice@urma.ch
Cutting force (per cutting edge) Power requirement Torque

www.urma.ch www.urma.ch
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Tabela comparativa de materiais

Material Comparison Table

Aco
Steel
Exemplo
1SO UMC Descricao Description Rm [N/mm?] HB Kc1.1 mc DIN Nr. Example
P1 Acos corte livre Free-cutting steels < 600 < 180 1600 0.18 1.0715 11SMn30
Acos ferrilicos de baixa liga, | Low-alloy ferrilic steels,
P2 C < 0,25%, soldavel de baixa | C < 0.25%wt, low-alloy <700 <210 1700 0.18 1.0038 S235JRG2
liga acos estruturais gerais general structural steels
Acos Ferrriticos e Ferrilicos / Ferritic and ferritic / pearlitic
P3 PeroI|||co‘PerI|I|c,os,'C < 0,25%,| steels, C < 0.25%wt, <800 <240 1800 0.21 17131 16MnCr5
estruturais soldaveis em geral, | weldable general structural
beneficiados ou endurecidos | steels, case-hardening steels
Acos de construcao mecani-
P o L Heat-treatable steels, con- 1.1191 C45E
P4~ aC>0,25% trataveis struction stells C > 0.25% <1000 | <300 1800 | 023 | 4355 42CrMo4
termicamente
Acos endurecidos, Through-hardening steels, 11274 €1005
P5 C > 0,67%, aco mola C > 0.67%wt, spring and 700-1100 | 210-325 | 1700 0.27 ’
. 1.2067 100Cr6
acos para rolamentos bearing steels
P6 Acos ferramenta ligado Alloyed tool steels 700-1200 | 210-350 | 2200 0.25 1.2601 X165CrMoV12
Acos ferramenta de alta liga, | High alloyed tool steels, 1.2083 X42Cr13
P71 acos rapidos (HSS) high speed steels (HSS) >y >260 | 2300 | 025 | 45344 | x40CrMoV5-1
Acos Inoxidaveis austeniticos e duplex
Stainless austenitic steel and duplex
Exemplo
ISO UMC Descrigao Description Rm [N/mm?] HB Kc1.1 mc DIN Nr. Example
B et . . 1.4005 X12CrS13
M1 ?gg;i'cnoo’:ifgft'znsiticos e & martensite 500-900 | 150-260 | 1700 | 022 | 1.4512 X5CrTi12
1.4021 X20Cr13
Acos inoxidaveis austeniticos | Free-cutting austenitic
M2 de corte livre, usinabilidade stainless steels, less difficult 500-900 | 150 -260 1700 0.22 1.4305 X8CrNis18 9
de baixa dificuldade machinable
M3 Agps IQOX|dave|s austeniticos | Low-alloy austenitic stainless 2000 02 14301 X5CINiT8 10
baixa liga steels
M
Ma Ago Inoxidavel austenitico Alloyed austenitic stainless 2100 02 14435 X2CrNiMo18
ligado steels 143
M5 Aco inoxidavel austenitico e | High-alloy austenitic and 2300 02 1.4462 | X2CrNiMoN22 5 3
alta liga e duplex duplex stainless steels ’ 1.4548  |[X5CrNiCuNb17 4 4
Aco inoxidavel austenitico Austenite, duplex and super X2CrNIMoN25
M6 duplex and super duplex, duplex, very difficult to 700-1000 | 210-300 | 2300 0.2 1.4410 74
usinabilidade muito dificil machine

Lista detalhada de materiais paginas 92 — 100
See pages 92 — 100 for detailed material list
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Tabela comparativa de materiais

Material Comparison Table

Ferro Fundido

89

Cast Irons
Exemplo
1SO UMC Descricao Description Rm [N/mm?] HB Kc1.1 mc DIN Nr. Example
K1 Ferro Fundido Cinzento Grey cast irons <300 <90 1100 0.25 0.6025 El\l(—GGiéI_z—é)SO
K2 Ferro Fundido Cinzento Grey cast irons > 300 > 90 1300 0.27 0.6035 E,\‘(_G%ES)SO
Ferros fundidos nodulares, Ductil cast irons, EN-GJS-400-15
K3 Ferros fundidos maleaveis Malleable cast irons <500 <150 900 0.25 0.7040 (GGG40)
Ferros fundidos nodulares, Ductil cast irons, EN-GJS-600-3
K4 Ferros fundidos maleaveis Malleable cast irons <800 <210 1400 0.28 0.7060 (GGGEO)
K
B Feiros dicteis Austempered ductile irons | < 1100 <325 1500 | 0.32 EN-GJS-1000-5
austemperados
K6 Ferros grafitados Compactet graphite irons 300 - 500 90 - 150 EN-GJV-400
Ferros fundidos austeniticos " ) GGL-NiCuCr
K7 v Austenitic lamellar cast irons | < 400 0.6655 1562
Ferro austenitico esferoidal Austenitic spheroidal EN-GJSA-
N grafitado e ductil graphite and ductil iron 300-600 | 30-180 0.7673 XNiMn23-4
Metais nao ferrosos
Non-Ferrous Metals
Exemplo
ISO umMc Descricao Description Rm [N/mm?] HB Kc1.1 mc DIN Nr. Example
Liga de aluminio forjado Aluminum wrought alloy
N1 com Si< 2% with Si < 2% < 300 < 150 600 0.23 3.3535 AlMg3
N2 Ligas de aluminio, Si < 7% Aluminum alloys, Si < 7% < 400 <120 700 0.25 3.2152 AlSieCud
. - " Aluminum alloys ;
0
RPN |02 ce aluminio 8% < Sil< & g0, 6 3500 andlalloys < 400 <120 700 | 025 | 32163 ABECwS
15% e ligas de Magnésio . AlSi12
Magnesium
N
N4 Ligas de aluminio, Si > 15% | Aluminum alloys, Si > 15% > 400 > 120 800 0.25 AlSi17Cu4Mg
Ligas de cobre, Copper alloys, 2.0401 CuZn39Pb3
NS boa usinabilidade good machinability <700 <210 800 02 2.1090 CuSn7Zn4Pb7-C
Ng | Ligasde cobre, Copper alloys, > 500 >150 | 1000 | 0.25 | 2.0966 | CuAI1ONiSFe4
dificil usinabilidade more difficult machinability ’ ’

Lista detalhada de materiais paginas 92 — 100
See pages 92 — 100 for detailed material list
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Tabela comparativa de materiais

Material Comparison Table

Superligados
Superalloys
Exemplo
1SO UMC Descricao Description Rm [N/mm?] HB Kc1.1 mc DIN Nr. Example
S1 Superligas a base de ferro Iron based superalloys < 800 <240 2400 0.23 2.4858 Ml
(Alloy 825)
X6NiCrTi-
S2 Superligas a base de ferro Iron based superalloys > 800 > 240 2600 0.23 1.4980 MoVB25-15-2
. (Alloy A-286)
S3 Superligas a base de cobalto | Cobalt based superalloys 600 - 1200 2800 | 0.23 2.4979 C(gtcerlﬁtgel\gﬁ';“
. N . . NiCr19NbMo
S4 Superligas a base de niquel Nickel based superalloys 700 - 1500 3100 0.23 2.4668 (Inconel 718)
Titanio
Titanium Alloys
Exemplo
1SO UMC Descricao Description Rm [N/mm?] HB Kc1.1 mc DIN Nr. Example
3.7025 Ti1 (Grade 1)
S11 Titanio, baixa liga (a) Titanium, low alloyed (a) < 800 <240 1300 0.22 3.7035 Ti2 (Grade 2)
3.7055 Ti3 (Grade 3)
Titanio ligado Titanium, medium alloyed Ti6AI2Sn
DLz (proximo a + B) (close to a + B) <1100 <325 1500 0.22 47Zr2Mo0.1Si
S
a . Titanium, high alloyed . ) TiAlbV4
S13 | Titanio, alta liga (a + B) (@+p) 900 - 1200 | 265-355 | 1500 0.22 3.7165 (Grade 5)
o . . . Ti10V2Fe3Al
S14 Titanio, alta liga () Titanium, high alloyed (B) > 1200 > 355 1700 0.22 TI5AISMo5V3Cr
Acos Endurecidos
Hardened Steels
Exemplo
1SO UMC Descricao Description Rm [N/mm?] HB Kc1.1 mc DIN Nr. Example
Acos beneficiados, tratados | Case hardening steels, 1450 -
H1 termicamente, acos para rola- | heat-treatable steels, 1800 <520 3300 0.22 HRC 45 - 52
mentos, acos ferramenta bearing steels, tool steels
Acos beneficiados, tratados | Case hardening steels, 1800 -
H H2 termicamente, acos para rola- | heat-treatable steels, 2100 520-600 | 4100 0.22 HRC 53 - 57
mentos, acos ferramenta bearing steels, tool steels
Acos beneficiados, tratados | Case hardening steels,
H3 termicamente, acos para heat_—treatable steels, <2100 - 600 4700 022 HRC 58 - 62
rolamentos, acos ferramenta, | bearing steels, tool steels,
aco rapido high-speed steels

Lista detalhada de materiais paginas 92 — 100
See pages 92 — 100 for detailed material list
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Sinterizados
Powder Metallurgical Materials
Exemplo
1SO UMC Descricao Description Rm [N/mm?] HB Kc1.1 mc DIN Nr. Example
SMA Mgtengm sinterizados Low alIoned sintered 200 - 450 <135 Sint-D11/C11
baixa liga materials
Materiais sinterizados ligados | Medium alloyed sintered .
M SM2 | om Cre Ni< 7% materials with Ni < 7% 400-600 | 120-180 SINtD3T /€31
Materiais sinterizados alta High alloyed sintered materi- Sint-D40 / C40
SM3 liga com Cre Ni>7% als with Cr and Ni > 7% A=E0Y | 120 1E (AISI 316)
Composto
Composite Materials
Exemplo
1SO UMC Descricdo Description Rm [N/mm?] HB Kc1.1 mc DIN Nr. Example
Polyamid 6
o1 Polimeros termo plasticos Thermoplastic polymers 150 0.26 (PA )
’ Polyoxymethylen
(POM)
02 Plasticos termoendureciveis | Thermosetting plastics 150 0.26 Epoxydharze (EP)
O
Plasticos reforcados com Reinforced plastics with PonarLud lat
O3 | <50% de fibrade vidro | < 50% glass fibers 300 | 0.26 30% GF
9 (PA 6 GF30)
Fibra de vidro, fibra de car- Glass fiber-, carbon fiber- GFK
04 bono e Aramida reforcada and aramid reinforced 300 0.26 CEK
Materiais plasticos plastics
Lista detalhada de materiais paginas 92 — 100
See pages 92 — 100 for detailed material list
/l
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Grupo de classificacao de materias
Material Group Classification

Aco
Steel
umc W.-Nr DIN EN AFNOR BS UNI s ss UNS AlSL
ASTM
1.0711 | 9520 10520 CFos22 220M 07 SUM 21 G11120 | 1112
1.0715 | 9 SMn 28 11'5Mn 30 5250 230M 07 CF9SMn 28 SUM 22 1912 G12130 | 1213
1.0718 | 9 SMnPb 28 11 SMnPb 30 5250 Pb CF 9 SMnPb 28 SUM 22 L 1914 G12134 | 12113
1.0721 | 10520 10520 10F1 210M 15 CF10520 G11080 | 1108
1.0722 | 10 SPb 20 10 SPb 20 10 PbF 2 CF 10 SPb 20 SUM 12 G11084 | 11L08
L 15 SMn 13 5300 210A 15 SUM 32 1922
1.0726 | 35520 35520 35 MF 4 212M 36 SUM 41 1957 G 11400 | 1140
1.0727 | 46520 46520 45 MF4 212 M44 SUM 42 1973 G11460 | 1146
1.0736 | 9 SMn 36 11 SMn 37 5300 240 M 07 CF9SMn 36 SUM 25 G12150 | 1215
1.0737 | 9 SMnPb 36 11 SMnPb 37 $300Pb CF 9 SMnPb 36 SUM 24 L 1926 G12144 |12L14
1.0037 | st37-2 5235 )R E242 436040 C Fe 3608 STKM 12 C 1312 A570
1.0116 | 5t37-3 5235 1263 £243 4360-40 D Fe 360 D FF 1313 K01501 |A573
1.0144 | 5t44-3 5275 12G3 E284 436043 C Fe 430 D FF SM41C 1414 1020
1.0301 | C 10 cio AF 34 C 10, XC 10 045 M 10 c1o s10C G 10100 | 1010
1.0302 | C 10Pb c1o AF34.C 10, XC 10 045 M 10 cio s10C G 10100 | 1010
1.0401 | C 15 cis AF37C12,XC 18 080 M 15 C15,C16 s15C 1350 610170 | 1015
1.0402 | C 22 1c22 c20 050 A 20 c20 s22¢C 1450 610200 | 1020
1.0420 | GS 38 GE 200 230-400M Al SC 42 1306
1.0425 | P 265 GH P 265 GH Ad2CP 151-400 P 265 GH SG 30 1430 K 02801
1.0446 | GS 45 GE 240 £23-45M Al SC 450 1305 103001
1.0552 | GS 52 GE 260 A2
1.0558 | GS 60 GE 300 320-560M A3 cas 1606
1.0570 | st52-3 5355 JR E363 436050 C Fe5108 SM 50 YA 2132
P2 oaer | steass 5255 N K 01800
1.0486 | StE 285 P275N P275N P275N Fe E 285 KG SM41 A K 01802
1.0505 | StE 315 P315N Fe £ 315 KG SM 50 A K 11506
1.0562 | StE 355 P 355 N E 355 RIFP P 355 N Fe E 355 KG SM 50 YB 2132 K 12000
1.0970 | Q StE 260 N 5260 MC 4157 FeE275TM
1.0974 | QStE340TM | S 340 MC £335D HR 40/30
1.0975 | Q StE 340N $ 340 NC Fe E 355TD
10978 | QStE380TM | 5380 MC E390D
1.0979 | Q StE 380 N 5380 NC Fe £ 380 TD
1.0980 | QStE420TM | S420 MC E 430D HR 50 F 45 Fe E 420 TM
11121 | Ck 10 C10E XC 10 040 A 10 ss10C 1265 1010
11141 | Ck 15 C15E XC 15, XC 18 080 M 15 C15,C16 S15C,S15CK | 1370 G10170 | 1015
1.1158 | Ck 25 2025 XC 25 060 A 25 c2s $25C G10250 | 1025
1.0482 | 19Mn 5 P 310 GH A52CP 224-460 Fe 4602 KW SG37 K 03102
1.0982 | QStE460TM | S 460 MC E 445D 50/45 HR
1.0984 | QStES00TM | 500 MC E 490D Fe £ 490 TM 2662
1.0986 | QStES50TM | S 550 MC £ 560D 60/55 Hs Fe £ 560 M
1.1120 | G20 Mn 5 GS 20 Mn 5
11131 | G 17 Mn5 GS 16 Mn 5 v G17Mn s G17Mn5
12162 | 21 MnCr 5 21 MnCr 5 20NC5 SCR 420 H
15415 | 15 Mo 3 16 Mo 3 1503 1501-240 16 Mo 3 2012 A 204 Gr. A
15423 | 16 Mo 5 1503245420 | 16 Mo 5 SBC 690 K11522 | 4520
15752 | 14 NiCr 14 14 NiCr 14 12NC 15 655 M 13 SNC 815 (H) 633106 |3310,9314
15919 | 15CiNi 6 15CiNi 6 16NC 6 5107 16 CiNi 4 4320
15920 | 18 Crii 8 18 CrNi 8 20NC6
p3 | 16587 |18CiMo76 | 18NiCMo76 | 18NCD6 820A 16 18 NiCiMo 7
17131 | 16 MnCr 5 16 MnCr 5 16 MC 5 527 M 17 16 MnCr 5 SCR415 2511 G51170 | 5115
1.7139 | 16 MnCrS 5 16 MnCrS 5
1.7147 | 20 MnCr 5 20 MnCr 5 20MC 5 20 MnCr 5 SMInC 420 (H) 651200 | 5120
1.7149 | 20 MnCrS 5 20 MnCrS 5 20 MnCrS 5 SMnC 21 H 5120 H
17321 | 20 MoCr 4 20 MoCr 4 SCM 21 H
1.7335 | 13 CrMo 4 4 13 CrMo 45 15CD35 1501-620 Gr. 27 | 14 CrMo 4 5 2216 £
17337 | 16 CrMo 4 4 45CDV 4 1501-620 Gr. 27 | 14 CrMo 4 5 2216 5 Gr12
1.7380 | 10 CrMo 9 10 10 CrMo 9 10 10CD 9 10 1501-622 Gr. 31 | 12 CrMo 910 218 121890 | A 182-F22
1.8900 | StE 380 $380N Fe £ 390 KG SM50B
1.8905 | StE 460 P 460 N E 460 P40 N Fe E 460 KG SM53B 2143 K 02900 | A633GrE
1.8907 | StE 500 S500 N SYE K 02001
7~
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umc W.-Nr DIN EN AFNOR BS UNI I ss UNS Q'SST'KA

1.0501 | €35 354N AF 55 C 35 060 A 35 c35 1550 G10350 | 1035
1.0503 | C 45 £335 AF65C 45 80 M 46 cas s45C 1650 G 10430 | 1045
1.0511 | C 40 C40+N AF 60 C 40 080 M 40 c40 540C 1040
1.0535 | St70-2 E 360 A70-2 Fe 690 1655 1055
1.0601 | C 60 C60+N ccss 080 A 62 C60 G 10600 | 1060
1.0904 | 555i 7 55 SiCr7 5557 250 A53 555i 8 2085, 2090 9255
1.1151 | Ck 22 22t XC 25 055 M 15 1023
1.1157 | 40 Mn 4 35M5 150 M 36 G10390 | 1039
1.1165 | 30 Mn 5 G28Mn6 35M5 120M 36 SMn 1 H, SCMn 2 613300 | 1330
1.1167 | 36 Mn 5 G28Mn6 40M5 150 M 36 oz . 2120 G 13350 | 1335
1.1181 | Ck 35 C35E XC 38 H1 080 M 36 c35 $35C 1572 G 10340 | 1035
1.1191 | Ck 45 CasE XC 42 080 M 46 cas s45C 1672 610420 | 1045
1.1221 | ck 60 C60E XC 60 080 A 62 ) 558C 1665, 1678 | G 10640 | 1064
1.1740 | C 60 W Y355 K7 1060
1.2330 | 35 CrMo 4 34Cpa4 708 A 37 35 CrMio 4 2234 T51620 | 4135
1.2542 | 45 WCHV 7 BS 1 45 WCHV 8 KU 2710 T41901 |1

pa | 12714 | s6NiCrMov 7 56 NiCrMoV 7 BH 224-5 56 NiCrMoV7 KU SKT 4 T51605 | PS5
15121 | 46 Mnsi 4 5045
1.5710 | 36 NiCr 6 35NC 6 640 A 35 SNC 236 3135
1.5736 | 36 NiCr 10 35NC 11 35 NiCr 9 SNC 631 H 3435
15864 | 35 NiCr 8 35 NiCr 8 40NC 17
1.6511 | 36 CriiMo 4 36 CrNiMo 4 40NCD 3 816 M 40 38 NiCrMo 4 (KB) 698400 | 9840
1.6580 | 30 CrNiMo 8 30 CiNiMo 8 30 CND 8 823 M 30
1.6582 | 34 CriiMo 6 34 CiNiMo 6 35NCD 6 817 M40 35NiCrMo 6 (KW) | SNCM 447 2541 4340
17033 |34 Crd 3acra 32ca 530A 32 34Cr 4 (KB) SCr 430 (H) G51320 |5132
17035 | 41 Cra 41cra ncs 530 M 40 41cra SCr 440 (H) 651400 | 5140
1.7218 | 25 CrMo 4 25 CrMo 4 25CD45S 708 M 25 25 CrMo 4 (KB) SCM 425 2225 G41300 | 4130
1.7220 | 34 CrMo 4 34 CrMlo 4 35CD4 708 A37 4137
1.7225 | 42 CrMo 4 42CrMo 4 42CD4 708 M 40 42CrMo 4 SCM 440 (H) 2244 G 41400 | 4142, 4140
1.7228 | 50 CrMo 4 50 Crvio 4 708 A 47 4150
1.7361 | 32 CrMo 12 32 CrMo 12 300D 12 722 M 24 2240
1.8159 | 50 Crv 4 50 Crv 4 50 CV 4 735 A 50 51Cv4 SUP 10 2230 H61500 | 6150
1.8161 | 58 Crv 4 58 Crv 4 526 M 60
1.8509 | 41 CrAlMo 7 41CrAMo7 10 | 40 CAD 6 12 905 M 39 41 CrAlMo 7 SACM 645 2940 K 24065 | A355Cl A
1.1231 | Ck 67 ce7s XC 68 060 A 67 c70 1770 G 10700 | 1070
11274 | Ck 101 C1005s 060 A 96 suP4 1870 G 10950 | 1095
1.1545 | C 105 W 1 C105U Y1105 C 100 KU 1880 wi
1.1645 | C 105 W 2 Y1105 C 100 KU sk 3

P5 | 11663 |C125W Y2 120 C120KU sk 2 wi
12210 | 115Crv 3 107 v 3 100C 3 107 CrV 3 KU T61202 | L2
1.2510 | 100 MnCrw 4 90 MWCV 5 BO 1 95 MAWCr 5 KU SKs 3 2140 731501 |01
12842 | 90 MnCrV 8 90 MnCrV 8 90 MV 8 BO 2 90 MnVCr 8 KU 731502 |02
1.3505 | 100 Cr 6 100 Cr 6 100C6 534 A 99 100 Cr 6 su 2 2258 G51986 | 52100
12080 | X210 Cr 12 X210 Cr 12 2200C 12 BD 3 X210 Cr 13 KU SKD 1 730403 | D3
12311 | 40 CrMnMo 7 40 CrMnNiMo 86 | 40 CMD 8 35 CrMo 8 KU P20
12312 gOGCArMnMoS gosarMnN\MoS 40 CMD 85
12316 | X 36 CrMo 17 X 36 CrMo 17 735CD 17
1.2343 | X 38 CrMoV 5 1 738COV5 BH 11 X37CiMoV'5 1KU | SKD 6 T20811 | H11
12344 | X40CrMoV'51 | X40CrMoV51 | Z40CDV'5 BH 13 X40CrMo511KU | SKD 61 2242 T20813 | HI3
12363 | X 100 CrMoV'5 1 | X 100 CrMoV'5 | Z100 CDV 5 BA 2 X 100 CrMoV 51 KU | SKD 12 2260 730102 | A2
12379 | X 155 C'VMo 121 | X 155 CrVMo 12 1 | 32 CDV 12 28 BD 2 D2
12365 | X 32 CrMoV 3 3 32DCV 28 BH 10 30CrMoV 1227 KU | SKD 7 720810 | HI0

PO | 2m6 2100w 12 X215CW 12 1KU | SkD 2 2312
12567 | X30WCrV53 | X30WCV53 | X32 WCRV'S
12601 | X 165 CrMoV/ 12 X 165 CrMoW 12 KU 2310
12678 | X45Cot | xasCoCry
12713 | 55 NiCrMoV 6 55 NiCrMoV 6 55 NCDV 7 SKT 4 T61206 |L6
12714 | 55 NiCrMoV 7 56 NiCrMoV 7 BH 224-5 56 NiCrMoV7-KU SKT 4 T61206 | 6F3
12743 | 60NICrMo 124 | 60 NiCrMo 12 4
1.2766 | 35 NiCrMo 16 35 NiCrMo 16 35NCD 16 BP 30
12767 | X45NiCtMo4 | X45NiCrMo4 | Y 35NCD 16 42 NiCrMo 15 7 KU 730109 | 6F7
13207 | S 10-4-3-10 HS 10-4-3-10 7130WKCDV BT 42 HS 10-4-3-10 SKH 57 T11334 | M44
13243 | 565-2:5 HS 6-5-2-5 2o JIDKCV06:05:05 gy 35 HS 6-5-2-5 SKH 55 2723 T11336 | M35
13247 | 5 2-10-1-8 HS 2-10-1-8 7110 DKCWV 09-08-04 | BM 42 HS 2-9-1-8 SKH 51 2716 T11342 | M42

P71 13255 | s 18125 HS 18-1-2-5 780 WKCV 18-05-04-01 | BT 4 HS 18-1-1-5 SKH 3 T12004 | T4
13343 | 56-5-2 Hs 6-5-2 785 WDCV 06-05-04-02 | BM 2 Hs 6-5-2 SKH 9, SKH 51 2722 T11302 | M2
13348 | 5292 Hs 2-9-2 Z 100 DCWV 09-04-02-02 Hs 2-9-2 SKH 58 2782 T11307 | M7
13355 | S 18-0-1 HS 18-0-1 780 WCV 18-04-01 BT 1 HS 18-0-1 SKH 2 T12001 | T1

!
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Material Group Classification

Acos Inoxidaveis austeniticos e duplex
Stainless austenitic steel and duplex

umc W.-Nr DIN EN AFNOR BS UNI JIs SS UNS ﬁlss.l!“ln Div. Condition Structure
1.4000 |X 6 Cr 13 X6Cri3 76C12 403517 | X6Cri3 SUS 403 2301 | 541008 | 403 annealed | ferrite
1.4006 X 10 Cr 13 X12Cr13 710C 13 410521 | X12Cr13 SUS 410 2302 | 541000 é1A(3'15 annealed | martensite
1.4016 X6 Cr17 X6Cr17 78C17 430515 | X8Cr17 SUS 430 2320 | 543000 | 430 annealed | ferrite
1.4021 X 20 Cr 13 X20Cr13 720C13 420537 | X20Cr13 SUS420J1 | 2303 | S42000 | 420 annealed | martensite
M1 1.4031 |X40Cr 13 X39Cr13 240C14 420545 | X40Cr14 SUS 420 2304 | S40280 | 420 annealed | martensite
1.4109 |X 65 CrMo 14 X 70 CrMo 15 770D 14 SUS 440 A 544002 | 440 A annealed | martensite
1.4112 |X 90 CrMoV 18 X 90 CrMoV 18 Z2CND 1805 409519 | X CrTi 12 SUS 440 B 2327 | 544003 | 4408 annealed | martensite
1.4125 |X 105 CrMo 17 X 105 CrMio 17 Z100CD 17 X 105 CrMo 17 SUS 440 C 544004 | 440 C annealed | martensite
14313 [X5CrNi 134 X3 CrNIMo 13 3 Z5CN134 425C 11 | X6CrNi 1304 SCs 5 2385 | 191540 F6NM | annealed | martensite
1.4749 |X 18 CrN 28 X 18 CrN 28 718C25 2322 | 44600 | 446 annealed | ferrite
M2 | 1.4305 [X 10 CrNiS 189 X 10 CrNis 189 Z10 CNF 18.09 303531 | X 10 CrNi 18 09 SUS 303 2346 | $30300 | 303 annealed | austenite
1.4300 X 12 CrNi 188 X12CrNi 18 8 Z12CN18 302525 SUS 302 2331 | 530200 | 302 annealed | austenite
1.4301 |X 6 CrNi 18 10 X5CrNi 189 Z6CN18.09 304531 | X5CrNi 18 11 SUS 304 2333 | 530400 | 304 annealed | austenite
1.4306 (X2 CrNi19 11 X2 CrNi 19 11 Z2CN18.10 304512 | X3CrNi1811 SUS 304 L 2352 | S30403 | 304L annealed | austenite
Ve 1.4307 [X2 CNi 189 X2 CrNi 189 cLcis9L 304511 SUS 304 L $30403 | 3041 annealed | austenite
1.4310 [X 12 CNi 17 7 X9 CrNi 18 8 Z12CN17.07 301521 | X12CNi 17 07 SUS 301 2331 | 530100 | 301 annealed | austenite
1.4401 [X5CrNiMo 17122 |[X5CrNiMo 17122 | Z3CND 17111 316531 | X5CMiMo 1712 | SUS 316 2347 | S31600 | 316 annealed | austenite
14404 |X2 CrNiMo 17132 |X2CNiMo 17132 |Z3CND1910M | 316512 | X 2CrNiMo 1911 | SUS 316 L 2348 | $31603 | 316 L annealed | austenite
1.4550 |X 6 CrNiNb 18 10 X 6 CrNiNb 18 10 76 CNNb 18.10 347531 | X6 CNiND 18 11 | SUS 347 2338 | $34700 | 347 annealed | austenite
14311 [X 2 CrNiN 19 11 X 2 CNiN 18 10 Z2CN1810Az | 304562 | X2 CrNiN1811 SUS304 LN | 2371 | S30453 | 304 LN annealed | austenite
1.4335 |X 12 CrNi 25 21 X 12 CrNi 25 21 Z12CN 2520 310524 | X6 CrNi 26 20 3%15310, SUS | 2361 | s31008 | 3105 annealed | austenite
1.4429 |X 2 CiNIMON 17 133 X2 CrNiMoN 17133 | Z2CND 17 13 Az | 316562 ’1<323C’N'M°N 7 lsus3teln | 2375 | 531653 | 316N annealed | austenite
M4 | 4435 X2 CriMo 18143 |X 2 CriiMo 18143 | 22 CND 17 13 316512 | X2 CrNiMo 17 13 2 gfg 36' SUS 12353 | 531603 | 3161 annealed | austenite
' 316
14441 |X2 CrNiMo 18 153 |X 2 CrNiMo 1815 3
VM
1.4466 | X5 CrNi 18 15 X3 CrNiMo 1812 3 317516 | X5CrNi 18 15 SUS 317 2366 |S31700 | 317 annealed | austenite
1.4893 |X 9 CrNiSINCe 21 11 2 |X 9 CrNiSiNCe 21 11 2 310531 2368 | 530815 253 MA | annealed | austenite
o o Z2CND
1.4417 |X 2 CrNiMoSi 19 5 X 2 CrNiMoSi 19 5 18.05.2003 2376 | S31500 3RE60 annealed | duplex
e 14460 |X4 CrNiM0 2752 | X3 CrNiMo 27 5 2 Z3CND 257 Az X3CNiMo2752 | SUS329)1 | 2324 |S32900 | 329 annealed | duplex
1.4462 [X2 CrNiMON 225 |[X2CrNIMON 2253 | Z2 CND 22.05Az | 332515 | X 2 CrNiMoN 22 5 2377 | 31803 | 329 LN | SAF 2205 | annealed | duplex
1.4539 |X 2 NiCrMoCu 25 20 5 |X 2 NiCrMoCu 25 20 5 | Z 2 NCDU 25 20 904513 2562 | NO8904 | 904L annealed Z‘fs’fe'nne
1.4410 [X2 CrNiMON 2574 |X 2 CrNIMON 257 4 | Z3 CND 25.07 Az X 2 CrNiMoN 25 7 4 2328 [$32750 |F53 | SAF 2507 | annealed Z“uppferx
1.4529 |X 1 CiNiMON 20187 |X 1 CriiMoN 20 187 | 2 | CNPU 20.18.05 X 1 CiNiMoN 20 2778 | $31254 254 SMO | annealed | e’
Az 187 austenite
PH13- solution
1.4534 |X 3 CrNiMoAI 1382  [X 6 NiCrTiMoV 25 15 $13800 | XM-13 8Mo heat austenite
treatment
solution
1.4540 |X 4 CrNiCuNb 16 4 Z4 CNUND 16.4 M $15500 | XM-12 | 15-5-PH |heat martensite
M6 treatment
AMS SelliTen austenite
1.4568 |X 7 CNiAl 17 7 X3 CNiMoAI 1382 | Z9 CAN17.7 301581 | X7 CrNiAl 17 7 SUS 631 2388 | 517700 17-7-PH  |heat i
5528 / ferrite
treatment
1.4652 |X 2 CrNiMON 25227 |X 1 CrNiMoN 25 22 8 532654 654 SMO | annealed | *UP€"
austenite
1.4876 |X 10 NiCrAITi 3220  |X 10 NiCrAITi3220 | Z 10NC 32.21 NCF 800 NO08800 Alloy 800 | annealed | austenite
solution
1.4943 |X 4 NiCrTi 25 15 X5CINICUND 164 | Z6NCTDV 25.15 | HR 51 SUH 660 2570 | 66286 | 660 | A286 | heat austenite
treatment
/‘
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Material Group Classification

Ferro Fundido

Cast Irons
umMcC W.-Nr DIN EN AFNOR BS UNI JIS SS UNS AISI / ASTM
0.6010 | GG-10 EN-GJL-100 Ft 10D Grade 100 G10 FC 100 01 10-00 A48 20 B
0.6015 | GG-15 EN-GJL-150 Ft15D Grade 150 G15 FC 150 01 15-00 | F11601 A48 25B
N 0.6020 | GG-20 EN-GJL-200 Ft20D Grade 220 G20 FC 200 0120-00 | F12101 A48 30 B
0.6025 | GG-25 EN-GJL-250 Ft25D Grade 260 G25 FC 250 01 25-00 | F12401 A48 35 B
0.6030 | GG-30 EN-GJL-300 Ft30 D Grade 300 G30 FC 300 0130-00 | F13101 A48 45 B
K2 0.6035 | GG-35 EN-GJL-350 Ft35D Grade 350 G35 FC 350 01 35-00 | F13502 A48 50 B
0.6040 | GG-40 EN-GJL-400 Ft 40 D Grade 400 G40
0.7033 | GGG-35.3 EN-GJS-350-22 FGS 370-17 Grade 350/22 FCD 350-22L 07 17-15
0.7040 | GGG-40 EN-GJS-400-15 FGS 400-12 Grade 420/12 GS 400-12 | FCD 400-18L 07 17-02 | F32800 60-40-18
0.7043 | GGG-40.3 EN-GJS-400-18 FGS-370-17 Grade 370/17 GSO 42/17 07 17-12 | F32800 60-40-18
S 0.8035 | GTW-35-04 EN-GJMW-350-4 MB 350-7 W 35-04 W 35-04 FCMW 300
0.8040 | GTW-40-05 EN-GJMW-400-5 MB 400-5 W 40-05 GMB 40 FCMW 370
0.8135 | GTS-35-10 EN-GJMB-350-10 MN 350-10 B 340/12 32-51-00
0.7050 | GGG-50 EN-GJS-500-7 FGS 500-7 Grade 500/7 GS 500-7 FCD 500-7 07 27-02 | F33800 A536 80-55-6
0.7060 | GGG-60 EN-GJS-600-3 FGS 600-3 Grade 600/3 GS 600-3 FCD 600-3 07 32-03 | F34100 A476 80-60-03
0.7070 | GGG-70 EN-GJS-700-2 FGS 700-2 Grade 700/2 GS 700-2 FCD 700-2 07 37-01 | F34800 A536 100-70-03
0.7080 | GGG-80 EN-GJS-800-2 FGS 800-2 SNG 800/2 GS 800-2 FCD 800 F36200 120-90-2
0.8045 | GTW-45-07 EN-GJMW-450-7 MB 450-7 W 45-07 GMB 45 FCMWP 440
e 0.8055 | GTW-55 GMB 55
0.8065 | GTW-65 GMB 65
0.8145 | GTS-45-06 EN-GJMB-450-6 MN 450-6 P 440/7 P 45-06
0.8155 | GTS-55-04 EN-GJMB-550-4 MN 550-4 P 510/4 P 55-04
0.8165 | GTS-65-02 EN-GJMB-650-2 MN 650-3 P 570/3 P 65-02
GJS-800-8 EN-GJS-800-8 ADI grade 1 850/550/10
GJS-1000-5 EN-GJS-1000-5 ADI grade 2 1050/700/7
K> GJS-1200-2 EN-GJS-1200-2 ADI grade 3 1200/850/4
GJS-1400-1 EN-GJS-1400-1 ADI grade 4 1400/1100/1
GJV-300 EN-GJV-300 Grade 350
GJV-350 EN-GJV-350 Grade 400
K6 GJV-400 EN-GJV-400 Grade 400-15
GJV-450 EN-GJV-450 Grade 450
GJV-500 EN-GJV-500 Grade 500
0.6652 | GGL-NiMn-13-7 EN-GJLA-XNiMn-13-7 L-NM 137 L-NM 13 7 FCANiMn 13 7 FA3000
0.6655 | GGL-NiCuCr-15-6-2 EN-GJLA-XNiCuCr-15-6-2 | L-NUC 156 2 Grade F1 FCANiCuCr 156 2 F41000 A436 Type 1
0.6660 | GGL-NiCr-20-2 EN-GJLA-XNiCr 20-2 L-NC 20 2 Grade F2 FCA NiCr 20 2 05 23-00 | F41002 A436 Type 2
K7 0.6667 | GGL-NiSiCr-20-5-3 EN-GJLA-XNISiCr-20-5-3 L-NSC 2053 FCANiSiCr 205 3
0.6676 | GGL-NiCr 30 3 EN-GJLA-XNiCr 30-3 FGL Ni30 Cr3 Grade F3 F41004 A436 Type 3
0.6678 | GGL-NiCr-35-2
0.6680 | GGL-NiSiCr30-5-5
0.7659 | GGG-NiCrNb-20-2 EN-GJSA-XNiCrNb-20-2
0.7683 | GGG-Ni-35 EN-GJSA-XNi35 FGS Ni35 F43006 A439 Type D-5
0.7660 | GGG-NiCr-20-2 EN-GJSA-XNiCr20-2 FGS Ni20 Cr2 Grade S2 FCDA NiCr 20 2 F43000 A436 Type D-2
0.7665 | GGG-NiSiCr20-5-2 EN-GJSA-XNiSiCr-20-5-2 S-NSC 2052 FCDA NiSiCr 20 5 2
0.7670 | GGG-Ni-22 EN-GJSA-Xni-22 S-N 22 S-Ni 22 FCDA Ni 22 FA3002 A439 Type D-2C
i 0.7676 | GGG-NiCr-30-3 EN-GJSA-XNiCr30-3 FGS Ni30 Cr3 Grade S3 F43003 A436 Type D-3
0.7652 | GGG-NiMn-13-7 EN-GJSA-XNiMn13-7 FGS Ni13 Mn7 Grade S6 FCDA 137 07 72-00
0.7673 | GGG-NiMn-23-4 EN-GJSA-XNiMn23-4 FGS Ni23 Mn4 Grade S2M FCDA NiMn 23 4 F43010 A439 Type D-2M
0.7680 | GGG-NISiCr30-5-5
0.7688 | GGG-NiSiCr35-5-2
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Ferro Fundido
Non-Ferrous Metals

Grupo de classificacao de materias
Material Group Classification

umc W.-Nr DIN EN AFNOR BS UNI Jis SS UNS :IssTlnln
3.0255 | Al99.5 AW-1050A A5 1B 4507 4007 AA1050A
3.0305 | Al99.9 AW-1090
3.0515 | AlMn1 AW-3103 A-M1 N3 3568 4054 AA3103
3.0517 | AIMn1Cu AW-3003 A-M1 A3003 AA3003
3.1255 | AlCuSiMn AW-2014 A-U4SG H15 4338 AA2014
3.1655 | AICuBiPb AW-2011 A-USPbBI FC1 A2011 4355 AA2011
3.2315 | AlMgsi1 AW-6082 A-SGMO.7 H30 4212 AA6082
3.3206 | AIMgSi0.5 AW-6060 A-GS H9 4103 AAG060
3.3210 | AlMgsi0.7 AW-6063 A-GSUC 4104 AAG005
3.3241 | G-AIMg3Si AW-6061 H20
3.3245 | AIMg3Si
3.3261 | G-AIMg5Si
3.3315 | AlMg1 AW-5005 A-G0.6 N41 4106 AA5005
NI 3.3523 | AMg2.5 5052 2156 AA5052
3.3535 | AlMg3 AW-5754 A-G3M N5 AA5754
3.3541 | G-AIMg3
3.3561 | G-AIMg5
3.4335 | AlZn4.5Mg1 AW-7020 A-Z5G H17 4425 AA7020
3.4365 | AlZnMgCu1.5 AW-7075 A-Z5GU 2195/2L96 | 7075 A7075 AAT7075
3.5103 | G-MgSe3Zn2Zr1 MN65120 ZRE1 MAG6-TE M12330 AMS 4442
3.3527 | AIMg2Mn0.8 AW-5049
3.5470 | GD-MgAI4Si1 G-A4S1
3.5555 | AIMg5
3.5612 | G-MgAl6Zn MG-P-63 G-A6Z1 MAG-E-121 M11600 AZ61A
3.5632 | G-MgAl6Zn3
3.5812 | G-MgAI8Zn MG-P-61 G-A7Z1 MAG1 AZ8OA
3.1263 | GK-AICu5Si3
32131 | G-AlSi5Cul
3.2134 | G-AlSi5CuT1Mg AC-AICUATI
3.2151 | GK-AISi6Cu4 AC-45000
N2 3.2152 | GD-AISi6Cu4 AC-AISi6Cu4
3.2153 | G-Alsi7Cu3
3.2245 | SG-AISi5
3.2341 | G-AlSi5Mg AC-42000 A-S7G LM25 3599 AC 4C 4244 B26
3.2371 | G-AlSi7Mg AC-42100
32161 | G-AlSi8Cu3 AC-46200 4251 A13800 A380
3.2162 | GD-AISi8Cu3
32163 | GK-AISI9Cu3 AC-46200
32211 | GK-AISi11
3.2373 | G-AlSi9Mg AC-AISi9Mg
3.2381 | G-AlSi10Mg AC-43400 A-S10G LM9 4253 A13600 B85
u= 3.2382 | GD-AISiI12 AC-44200 A413.2
3.2383 | G-AlSi10MgCu AC-43200
3.2581 | G-AlSi12 AC-44200 A-S13 LM6 3051 4261
3.2582 | GD-AISi15 AC-44300 4247
3.2583 | G-AlSi12Cu LM20 4260
3.2982 | GD-AISi12Cu AC-47100
G-AlSi17CuaMg ADC14 B8390.0
G-AlSi18
N4 GK-AlISi18CuNiMg
G-AlSi21CuNiMg
GKAISi25CuNiMg
Ve
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2.0380 | CuzZn39Pb2 CW612N
2.0401 | CuZn39pPb3 CW614N CuZn39Pb3 Ccz121 5170 (38500
2.0402 | CuZn40Pb2 CW617N CuZn39Pb2 Cz122 5168 C37800
2.0410 | CuZn44Pb2 CW622N Cz104 5272 C68700
2.0580 | CuZn40Mn1Pb
2.0771 | CuNi7Zn39Mn5Pb3

N5 2.1061 | G-CuSn11Pb2-C CC482K CuSn12Pb PB4 C92500
2.1076 | CuSn4Pb4zn4 CW456K CuSn4pPb4zna C5441 C54400
2.1080 | CuSn6Zn6
2.1086 | G-CuSn10Zn
2.1090 | G-CuSn7Zn4Pb7-C CC493K CuSn7Pb6Zn4 C93200
2.1096 | G-CuSn5Zn5Pb5 CC491K CuSn5Pb5Zn5 LG2 BC6 C83600
2.1176 | CuPb10Sn CW352H CuSn10Pb10 LB2 5640 93700 CA937
2.0240 | CuZn15 CW502L Cuzn15 Cz102 C2300 5112 C€23000
2.0250 | CuZn20
2.0265 | CuzZn30 C2600 C26000
2.0321 | Cuzn37 CW508L Cuzn37 CZ108 P-Cuzn37 C2720 5150 C27200
2.0360 | Cuzn40 CW509L C28000
2.0470 | CuzZn28Sn1 CW706R CuzZn29sn1 5220 C44300
2.0530 | CuzZn38Sn1 CW717R C46400
2.0561 | CuzZn40Al1
2.0790 | CuNi18Zn19Pb CuNi18Zn19Pb1 C76300
2.0872 | CuNi10Fe1Mn CW325H CuNi10FeTMn CN102 Pt-CuNi10Fe1Mn 5667 C70600
2.0932 | CuAlgFe3 CW303G CuAl7Fe2 CA106 P-CuAl8Fe3 C61400

N6 2.0940 | CuAl10Fe CC331G CuAl10Fe AB1 5710 €95200 CA952
2.0966 | CUAI10ONiSFed CW307G CuAl10Ni5Fed CA104 C63000
2.0975 | CuAl10ONi5Fe5-C CC333G CuAl10Ni5Fe5 AB2 CUuAl11Fe4Ni4 5716 C95500 CA955
2.1020 | CusSné Cw452K CuSné PB103 Cusn7 C5191 5428 C51900
2.1030 | CuSn8 CW453K CuSn8 PB104 C5210 5431 C52100
2.1050 | CuSn10 CC480K Cusn10 (@) 5443 90700
2.1087 | CuSn10Zn 5458 C€90500
2.1247 | CuBe2
2.1293 | CuCrzr cc102 C18200
2.1522 | CuSi2Mn
2.1525 | CuSi3Mn

~
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Superligados
Superalloys
umc W.-Nr DIN UNS AISI / ASTM Div.
535000 633 AM350
S42300 619 Lapelloy
o 1.4958 | X5NIiCrAITi 31 20 N08010 Incoloy 800
1.4974 | X12CrCoNi 21 20 R30155 661 N 155
1.4545 | X5CrNiCu 15 5 S15500 XM-12 15-5PH
S2 1.4548 | X5CrNiCuNb 17 4 4 S17400 630 17-4PH
1.4980 | X6NICrTiMoVB 25 15 2 566286 660 Incoloy A 286
Haynes 25
2.4683 | CoCr22Niw Alloy 188
2.4681 | CoCr26Ni9Mo5W ULTIMET
2.4711 | CoCr20Ni15Mo ELGILOY
2.4778 | CoCr28 Alloy 150
S3 2.4967 | CoCr20W15Ni Alloy 25
H531
Stellite 6
Stellite 12
2.4979 | CoCr28MoNi Stellite 21
Stellite 31
2.4631 | NiCr20TiAl N07080 Nimonic 80A
2.4654 | NiCr20Co13MoATi3Al N07001 Waspaloy
2.4668 | NiCr19Fe19Nb5Mo3 NO07718 Inconel 718
2.4669 | NiCr15Fe7TiAl N07750 Inconel X-750
S4 2.4810 | NiMo30 N10002 Hastelloy C
2.4816 | NiCr15Fe NO6600 Inconel 600
2.4819 | NiMo16Cr15W N10276 Hastelloy C-276
2.4856 | NiCr22Mo9Nb N06625 Inconel 625
2.4983 | NiCr18Co N07500 684 Udimet 500
Titanio
Titanium Alloys
umc W.-Nr DIN UNS AISI / ASTM Div.
3.7025 | Ti1 Grade 1
3.7035 | Ti2 Grade 2
S11 3.7055 | Ti3 Grade 3
3.7065 | Ti4 Grade 4
3.7114 | TIAISSn2 R54520
3.7144 | TiAIBSN2Zr4Mo2 R54620 AMS 4919 Ti 6-2-4-2 / Timetal 1100
S12 3.7154 | TiAI6Zr5 Timetal 685
3.7195 | TIAI3V2.5 R56320 AMS 4943 Grade 9
3.7165 | TiAleV4 R56400 AMS 4920, Grd 5 Ti 6AI-4V
TiAIBSN2Zr4Mo6 R56260 Ti 6-2-4-6
S13 TIAI5Sn2Zr2Mo4Crd R58650 Ti17
3.7174 | TiAIBV6SN2
3.7185 | TiAl4Mo4Sn2 Hylite 50
TiV10Fe2AI3 AMS 4986 Ti 10V-2Fe-3Al
TiAl4.5V3Mo2Fe2 SP 700
S14 TiMo11Zr6Sn4.5 Beta Il
TiV10Fe2AI3 Ti 10-2-3
TiV15Cr3AI3sn3 Ti15-3
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Acos Endurecidos
Hardened Steels

UMC  W-Nr DIN EN AFNOR BS NI ns ss  UNs Aol Condition
1.1201 | 42 CrMo 4 42 CrMo 4 42CD 4 708 M40 | 42 CrMo 4 SCM 440 (H) 2244 | G41400 4142, 4140 | hardened and tempered
1.2312 | 40 CrMnMoS 8 6 4 40 CrMnNiMoS 864 | 40CMD 8 S hardened and tempered
1.2316 | X 36 CrMo 17 X 36 CrMo 17 Z35CD 17 hardened and tempered
H1 1.2343 | X38 CrMoV 5 1 Z38CDV5 BH 11 X 37 CrMoV 5 1KU | SKD 6 T20811 H11 hardened and tempered
1.4534 | X 3 CrNiMoAl 138 2 | X 3 CrNiMoAl 13 8 2 $13800 XM-13 hardened and tempered
1.6582 | 34 CrNiMo 6 34 CrNiMo 6 35NCD 6 817 M 40 | 35 NiCrMo 6 (KW) SNCM 447 2541 4340 hardened and tempered
1.7131 | 16 MnCr 5 16 MnCr 5 16 MC 5 527 M 17 | 16 MnCr 5 SCR 415 2511 | G51170 5115 hardened and tempered
1.2344 | X 40 CrMoV 5 1 X40 CrMoV 5 1 240 CDV 5 BH 13 X40CrMo 51 1 KU | SKD 61 2242 | 720813 H13 hardened and tempered
1.2550 | 60 WCrV 7 55 WC 20 55 WCrV 8 KU S1 hardened and tempered
1.2767 | X 45 NiCrMo 4 X 45 NiCrMo 4 Y 35NCD 16 42 NiCrMo 157 KU T30109 6F7 hardened and tempered
H2 1.4109 | X 65 CrMo 14 X 70 CrMo 15 Z70D 14 SUS 440 A 544002 440 A hardened and tempered
1.4112 | X 90 CrMoV 18 X90 CrMoV 18 %820CSND 409519 XCrTi2 SUS 440 B 2327 | 544003 440 B hardened and tempered
1.7225 | 42 CrMo 4 42 CrMo 4 42CD 4 708 M40 | 42 CrMo 4 SCM 440 (H) 2244 | G 41400 4142, 4140 | hardened and tempered
1.1191 | Ck 45 C45E XC 42 080M 46 | C45 S45C 1672 | G 10420 1045 hardened and tempered
1.1231 | Ck 67 C 675 XC 68 060A67 | C70 1770 | G10700 1070 hardened and tempered
11248 | Ck 75 758 XC 75 060A78 | C75 177% | G10780 | 1078, 1080 | hardened and tempered
1.1274 | Ck 101 C 1008 060 A 96 SUP 4 1870 | G10950 1095 hardened and tempered
1.1545 | C 105 W1 C 105U Y1105 C 100 KU 1880 W1 hardened and tempered
1.2162 | 21 MnCr 5 21 MnCr 5 20NC 5 SCR420 H hardened and tempered
1.2210 | 115Crv 3 107 Crv 3 100C3 107 CrV 3 KU T61202 L2 hardened and tempered
X100 CrMoV 5
1.2363 | X 100 CrMoV 5 1 X100 CrMoV 5 Z100 CDV 5 BA 2 1 KU SKD 12 2260 | T30102 A2 hardened and tempered
1.2379 | X155 CrVMo 12 1 X155 CrVMo 12 1 Z160CDV 12 |BD2 T;ff CrvMo 12 SKD 11 1730402 D2 hardened and tempered
1.2436 | X210 Crw 12 X215CrW 12 1 KU | SKD 2 2312 hardened and tempered
H3 1.2510 | 100 MnCrW 4 90 MWCV 5 | BO 1 95 MnWCr 5 KU SKS 3 2140 | T 31501 o1 hardened and tempered
1.2842 | 90 MnCrV 8 90 MnCrV 8 90 MV 8 BO 2 90 MnVCr 8 KU T 31502 02 hardened and tempered
Z 85 WDKCV
1.3243 | S 6-5-2-5 HS 6-5-2-5 06-05-05- HS 6-5-2-5 SKH 55 2723 M35 hardened and tempered
04-02
1.3247 | S 2-10-1-8 HS 2-10-1-8 %)91_10%_[())§CWV BM 42 HS 2-9-1-8 SKH 51 T11342 M42 hardened and tempered
1.3343 | S6-5-2 HS 6-5-2 285 WbCv BM 2 HS 6-5-2 SKH 9, SKH 51 | 2722 | T11302 M2 hardened and tempered
06-05-04-02
13355 | § 18-0-1 HS 18-0-1 ooy et HS 18-0-1 SKH 2 T12001 | TI hardened and tempered
1.3505 | 100 Cr 6 100 Cr 6 100C6 534 A 99 100 Cr6 suJ 2 2258 | G51986 52100 hardened and tempered
1.4125 | X 105 CrMo 17 X105 CrMo 17 Z100CD 17 X105 CrMo 17 SUS 440 C S44004 440 C hardened and tempered
1.5752 | 14 NiCr 14 14 NiCr 14 12NC 15 655M 13 SNC 815 (H) G 33106 3310, 9314 | hardened and tempered
1.6587 | 18 CrNiMo 7 6 18 NiCrMo 7 6 18 NCD 6 820A 16 | 18 NiCrMo 7 hardened and tempered
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Sinterizados
Powder Metallurgical Materials

umMc W.-Nr

Sint-C 00
Sint-D 00
Sint-E 00
Sint-C 01
Sint-D 01
SM1 Sint-C 10
Sint-D 10
Sint-E 10
Sint-C 11
Sint-D 11
Sint-C 21
Sint-C 31
Sint-D 31
Sint-E 31
Sint-C 32
Sint-D 32
SM2 | Sint-C 35
Sint-D 35
Sint-C 36
Sint-D 36
Sint-C 39
Sint-D 39
Sint-C 40
Sint-D 40
Sint-C 42
Sint-C 43

SM3

Composto
Composite Materials

umMc Code Chemical Description Trade Names

PC Polycarbonate Makrolon, Lexan
PMMA Polymethylmethacrylate Acrylite, Plexiglas
PS Polystyrene Luran, Styron

01 PA Polyamide Ertalon, Ultramid
POM Polyoxymethylene Delrin, Hostaform
PP Polypropylene Hostalen, Vestolen
PSU Polysulfone Mindel, Ultrason
PF Phenol formaldehyde resin Bakelite, Supraplast
MF Melamine formaldehyde resin Resopal, Hornit

02 UF Urea formaldehyde resin Resamin, Urecoll
EP Epoxy resin Epoxy, Araldit
PA 6 GF 10 Polyamide 6 reinforced with 10% GF
PA 6 GF 30 Polyamide 6 reinforced with 30% GF
PC GF 20 Polycarbonate reinforced with 20% GF

03 POM GF 20 Polyoxymethylene reinforced with 20% GF
POM GF 30 Polyoxymethylene reinforced with 30% GF
PSU GF 30 Polysulfone reinforced with 30% GF
GFK Glass fibre reinforced plastic

o4 CFK Carbon fiber reinforced plastic

~
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URMA AG
Obermatt 3
CH-5102 Rupperswil
Switzerland

T +41 62 889 20 20
F +41 62 889 20 28
info@urma.ch
www.urma.ch

SWISS + QUALITY

#_ Download on the

@& App Store

ANDROID APP ON

S'M-A.G
Google play

Subsidiaries

URMA GmbH
EisenbahnstralBe 37
DE-77815 Buhl

+49 7223 911 170
info@urma-gmbh.de

URMA Trading (Shanghai) Co. Ltd.

Room 511, Hua Nan Mansion
1988 Dongfang Road
Pudong New District
CN-200125 Shanghai

+86 (21) 6109 6216
info@urmachina.com

Iraupen URMA

Poligono Belartza

ES-20018 Donostia-San Sebastian
Spain

+34 943 667 036
info@iraupen.es

License Manufacturer

Command Tooling Systems, LLC

13931 Sunfish Lake Blvd.
Ramsey MN, 55303 USA

+1 800 328 2197
support@commandtool.com

Paul Horn GmbH
Unter dem Holz 33-35
DE-72072 Tubingen
+49 (0) 7071 7004 0
info@phorn.de

Sumitomo Electric Ind., Ltd.
1-1-1, Koyakita,

Itami-shi, Hyogo 664-0016
Japan

+81 72 772 4535
info@sumitomotool.com



