
TOOLS NEWS

Nova geração de brocas inteiriças 
de metal duro
TRI-cooling Technology®
A nova cobertura PVD proporciona 
excelente vida útil em diversas aplicações.

Brocas

Brocas inteiriças de metal duro

WSTAR MVE/MVS
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BrocasWSTAR

Cobertura PVD multicamadas à 
base de Al-Ti-Cr-N

Classe com cobertura DP1020
A classe DP1020 oferece excelente resistência ao desgaste 
e redução do atrito, prolongando a vida útil da ferramenta na 
usinagem de diversos materiais.

Redução do desgaste na guia
A classe DP1020 apresenta excelente resistência ao desgaste, 
reduzindo a quantidade de material a ser removido na reafiação.

Desgaste na guia após usinar 57m
Convencional A

Desgaste mínimo Desgaste profundo Desgaste extenso

Convencional B

<Condições de corte>
Material : AISI 1050
Vel. de corte : 100m/min
Avanço : 0.2mm/rot
Refrigeração : Óleo solúvel (Externa)

Brocas inteiriças de metal duro

Cobertura PVD convencional
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Aresta de corteAresta de corte

Furo de refrigeração

TRI-cooling Technology®

ZERO-µ Surface

Nova aresta de corte ondulada

A exclusiva geometria do furo de refrigeração (brocas maiores que 
ø6mm) aumenta o fluxo do fluido refrigerante, melhorando o efeito 
de resfriamento e a expulsão de cavacos.

A exclusiva tecnologia de tratamento superficial proporciona 
uma superfície extremamente lisa, reduzindo o esforço de 
corte e aumentando a eficiência na expulsão de cavacos.

A exclusiva aresta de corte ondulada proporciona excelente 
agudez e rigidez, controlando o desgaste na periferia.

Convencional

Comparação de desgaste na periferia da aresta de corte 
(Após usinar 57m)

<Condições de corte>
Material : AISI 1050
Vel. de corte : 100m/min
Avanço : 0.2mm/rot
Refrigeração : Óleo solúvel (Externa)
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Amplo bolsão de cavacos próximo ao 
centro da broca
Baixa força de empuxo

Elevada resistência da aresta de corte e 
ótimo controle de cavacos
Alta eficiência na furação profunda

Espessura do núcleo e ângulo de hélice 
otimizados

Proporciona excelente retilineidade e 
acabamento superficial

Novo tipo de adegalçamento

Aresta de corte ondulada

Novo formato do canal

Dupla guia

Excelente desempenho na furação com altos avanços
Teste de limite de avanço

<Condições de corte>
Diâm. da broca : ø5mm
Material : AISI 1050
Prof. do furo : 150mm (DCx30)
Vel. de corte : 80m/min
Refrigeração : Óleo solúvel
   (Interna) 

Avanço fr (mm/rot)

Convencional A

Convencional B

Alta 
eficiência

Tipo longa
DCx10, 15, 20, 25, 30, 35, 40

Furação de alta eficiência com avanço superior a 2000mm/min.
(ø5mm, DCx30, na usinagem de aço)
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Brocas WSTAR

Convencional A Convencional B

Diâmetros pequenos  
ø1mm─ø2.9mm

Maior eficiência na expulsão de cavacos.

Facilita a expulsão de cavacos e 
aumenta a resistência da aresta de 
corte.

Proporciona alta precisão e corte estável.

Prolonga a vida útil e proporciona estabilidade na furação profunda.

Aresta de corte reta

Nova geometria do canal

Dupla guia

Convencional

Dupla guia Dupla guia

Cavacos finos 
e uniformes

Excelente 
acabamento

<Condições de corte>
Diâm. da broca  : ø2.5mm
Material : AISI 304
Prof. do furo : 75mm (L/D=30)
Vel. de corte : 40m/min
Avanço : 0.04mm/rot
Refrigeração : Óleo solúvel (Interna) (7MPa)

<Condições de corte>
Diâm. da broca  : ø2mm
Material : AISI 4140
Prof. do furo : 60mm (L/D=30)
Vel. de corte : 30m/min
Avanço : 0.04mm/rot
Refrigeração : Óleo solúvel (Interna) (7MPa)
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1.0

7 a MVS0100X07S030 10.2 14.2 55.2 55 0.2 3 1
12 a MVS0100X12S030 15.2 19.2 55.2 55 0.2 3 1
20 a MVS0100X20S030 24.2 28.2 60.2 60 0.2 3 1
25 a MVS0100X25S030 28.2 32.2 66.2 66 0.2 3 1
30 a MVS0100X30S030 33.2 37.2 72.2 72 0.2 3 1

1.1

7 a MVS0110X07S030 11.2 15.2 55.2 55 0.2 3 1
12 a MVS0110X12S030 17.2 21.2 55.2 55 0.2 3 1
20 a MVS0110X20S030 25.2 29.2 60.2 60 0.2 3 1
25 a MVS0110X25S030 31.2 34.2 66.2 66 0.2 3 1
30 a MVS0110X30S030 36.2 40.2 72.2 72 0.2 3 1

1.2

7 a MVS0120X07S030 12.2 15.2 55.2 55 0.2 3 1
12 a MVS0120X12S030 18.2 21.2 55.2 55 0.2 3 1
20 a MVS0120X20S030 28.2 31.2 60.2 60 0.2 3 1
25 a MVS0120X25S030 34.2 37.2 66.2 66 0.2 3 1
30 a MVS0120X30S030 40.2 43.2 72.2 72 0.2 3 1

1.3

7 a MVS0130X07S030 13.2 16.2 55.2 55 0.2 3 1
12 a MVS0130X12S030 20.2 23.2 55.2 55 0.2 3 1
20 a MVS0130X20S030 30.2 33.2 68.2 68 0.2 3 1
25 a MVS0130X25S030 36.2 40.2 74.2 74 0.2 3 1
30 a MVS0130X30S030 43.2 46.2 82.2 82 0.2 3 1

1.4

7 a MVS0140X07S030 14.3 17.3 55.3 55 0.3 3 1
12 a MVS0140X12S030 21.3 24.3 55.3 55 0.3 3 1
20 a MVS0140X20S030 32.3 35.3 68.3 68 0.3 3 1
25 a MVS0140X25S030 39.3 42.3 74.3 74 0.3 3 1
30 a MVS0140X30S030 46.3 49.3 82.3 82 0.3 3 1

1.5

7 a MVS0150X07S030 15.3 18.3 55.3 55 0.3 3 1
12 a MVS0150X12S030 23.3 26.3 55.3 55 0.3 3 1
20 a MVS0150X20S030 35.3 37.3 68.3 68 0.3 3 1
25 a MVS0150X25S030 42.3 45.3 74.3 74 0.3 3 1
30 a MVS0150X30S030 50.3 52.3 82.3 82 0.3 3 1

1.6

7 a MVS0160X07S030 16.3 19.3 68.3 68 0.3 3 1
12 a MVS0160X12S030 24.3 27.3 68.3 68 0.3 3 1
20 a MVS0160X20S030 37.3 39.3 78.3 78 0.3 3 1
25 a MVS0160X25S030 45.3 47.3 86.3 86 0.3 3 1
30 a MVS0160X30S030 53.3 55.3 95.3 95 0.3 3 1

1.7 7 a MVS0170X07S030 17.3 19.3 68.3 68 0.3 3 1
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1.7

12 a MVS0170X12S030 26.3 28.3 68.3 68 0.3 3 1
20 a MVS0170X20S030 39.3 42.3 78.3 78 0.3 3 1
25 a MVS0170X25S030 48.3 50.3 86.3 86 0.3 3 1
30 a MVS0170X30S030 56.3 59.3 95.3 95 0.3 3 1

1.8

7 a MVS0180X07S030 18.3 20.3 68.3 68 0.3 3 1
12 a MVS0180X12S030 27.3 29.3 68.3 68 0.3 3 1
20 a MVS0180X20S030 41.3 44.3 84.3 84 0.3 3 1
25 a MVS0180X25S030 50.3 53.3 94.3 94 0.3 3 1
30 a MVS0180X30S030 59.3 62.3 102.3 102 0.3 3 1

1.9

7 a MVS0190X07S030 19.3 21.3 68.3 68 0.3 3 1
12 a MVS0190X12S030 29.3 31.3 68.3 68 0.3 3 1
20 a MVS0190X20S030 44.3 46.3 84.3 84 0.3 3 1
25 a MVS0190X25S030 53.3 55.3 94.3 94 0.3 3 1
30 a MVS0190X30S030 63.3 65.3 102.3 102 0.3 3 1

2.0

7 a MVS0200X07S030 20.4 22.4 68.4 68 0.4 3 1
12 a MVS0200X12S030 30.4 32.4 68.4 68 0.4 3 1
20 a MVS0200X20S030 46.4 48.4 84.4 84 0.4 3 1
25 a MVS0200X25S030 56.4 58.4 94.4 94 0.4 3 1
30 a MVS0200X30S030 66.4 68.4 102.4 102 0.4 3 1

2.1

7 a MVS0210X07S030 21.4 23.4 74.4 74 0.4 3 1
12 a MVS0210X12S030 32.4 34.4 74.4 74 0.4 3 1
20 a MVS0210X20S030 48.4 50.4 94.4 94 0.4 3 1
25 a MVS0210X25S030 59.4 60.4 107.4 107 0.4 3 1
30 a MVS0210X30S030 69.4 71.4 118.4 118 0.4 3 1

2.2

7 a MVS0220X07S030 22.4 23.4 74.4 74 0.4 3 1
12 a MVS0220X12S030 33.4 34.4 74.4 74 0.4 3 1
20 a MVS0220X20S030 51.4 52.4 94.4 94 0.4 3 1
25 a MVS0220X25S030 62.4 63.4 107.4 107 0.4 3 1
30 a MVS0220X30S030 73.4 74.4 118.4 118 0.4 3 1

2.3

7 a MVS0230X07S030 23.4 24.4 74.4 74 0.4 3 1
12 a MVS0230X12S030 35.4 36.4 74.4 74 0.4 3 1
20 a MVS0230X20S030 53.4 54.4 94.4 94 0.4 3 1
25 a MVS0230X25S030 64.4 66.4 107.4 107 0.4 3 1
30 a MVS0230X30S030 76.4 77.4 118.4 118 0.4 3 1

2.4 7 a MVS0240X07S030 24.4 25.4 74.4 74 0.4 3 1
12 a MVS0240X12S030 36.4 37.4 74.4 74 0.4 3 1
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Brocas WSTAR

a  : Estoque mantido.

Steel Stainless Steel Cast Iron Non-ferrous Metal Heat Resistant Alloy

Refrigeração interna Refrigeração interna

(Nota) As brocas de diâmetro menor ou igual a ø5.9mm possuem furos de refrigeração em formato circular.

Diâmetros pequenos

1<DC<2.9
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2.4
20 a MVS0240X20S030 55.4 56.4 94.4 94 0.4 3 1
25 a MVS0240X25S030 67.4 68.4 107.4 107 0.4 3 1
30 a MVS0240X30S030 79.4 80.4 118.4 118 0.4 3 1

2.5

7 a MVS0250X07S030 25.5 26.5 74.5 74 0.5 3 1
12 a MVS0250X12S030 38.5 39.5 74.5 74 0.5 3 1
20 a MVS0250X20S030 58.5 59.5 94.5 94 0.5 3 1
25 a MVS0250X25S030 70.5 71.5 107.5 107 0.5 3 1
30 a MVS0250X30S030 83.5 84.5 118.5 118 0.5 3 1

2.6

7 a MVS0260X07S030 26.5 26.5 81.5 81 0.5 3 2
12 a MVS0260X12S030 39.5 39.5 81.5 81 0.5 3 2
20 a MVS0260X20S030 60.5 60.5 103.5 103 0.5 3 2
25 a MVS0260X25S030 73.5 73.5 117.5 117 0.5 3 2
30 a MVS0260X30S030 86.5 86.5 132.5 132 0.5 3 2

2.7

7 a MVS0270X07S030 27.5 27.5 81.5 81 0.5 3 2
12 a MVS0270X12S030 41.5 41.5 81.5 81 0.5 3 2
20 a MVS0270X20S030 62.5 62.5 103.5 103 0.5 3 2
25 a MVS0270X25S030 76.5 76.5 117.5 117 0.5 3 2
30 a MVS0270X30S030 89.5 89.5 132.5 132 0.5 3 2

2.8

7 a MVS0280X07S030 28.5 28.5 81.5 81 0.5 3 2
12 a MVS0280X12S030 42.5 42.5 81.5 81 0.5 3 2
20 a MVS0280X20S030 64.5 64.5 103.5 103 0.5 3 2
25 a MVS0280X25S030 78.5 78.5 117.5 117 0.5 3 2
30 a MVS0280X30S030 92.5 92.5 132.5 132 0.5 3 2

2.9

7 a MVS0290X07S030 29.5 29.5 81.5 81 0.5 3 2
12 a MVS0290X12S030 44.5 44.5 81.5 81 0.5 3 2
20 a MVS0290X20S030 67.5 67.5 103.5 103 0.5 3 2
25 a MVS0290X25S030 81.5 81.5 117.5 117 0.5 3 2
30 a MVS0290X30S030 96.5 96.5 132.5 132 0.5 3 2

DC =
LCF =
LH =

OAL =
LF =
PL =

DCON =
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Refrigeração interna

Diâmetro de corte
Comprim. do canal para cavacos
Comprim. do prolongamento

Comprimento total
Comprimento funcional
Comprimento da ponta 

Diâmetro da conexão
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3.0 3 a MVS0300X03S030 21.5 21.5 72.5 72 0.5 3 2
3.0 3 a MVS0300X03S060 21.5 24.7 72.5 72 0.5 6 1
3.0 5 a MVS0300X05S030 28.5 28.5 81.5 81 0.5 3 2
3.0 5 a MVS0300X05S060 28.5 31.7 81.5 81 0.5 6 1
3.0 8 a MVS0300X08S030 35.5 35.5 81.5 81 0.5 3 2
3.0 8 a MVS0300X08S060 35.5 38.7 81.5 81 0.5 6 1
3.0 10 a MVS0300X10S030 39.5 42.6 90.5 90 0.5 3 3
3.0 15 a MVS0300X15S030 54.5 57.6 105.5 105 0.5 3 3
3.0 20 a MVS0300X20S030 69.5 72.6 120.5 120 0.5 3 3
3.0 25 a MVS0300X25S030 84.5 87.6 135.5 135 0.5 3 3
3.0 30 a MVS0300X30S030 99.5 102.6 150.5 150 0.5 3 3
3.0 35 a MVS0300X35S030 115.5 118.6 166.5 166 0.5 3 3
3.0 40 a MVS0300X40S030 130.5 133.6 181.5 181 0.5 3 3
3.1 3 a MVS0310X03S040 21.6 23.6 76.6 76 0.6 4 2
3.1 3 a MVS0310X03S060 21.6 24.7 76.6 76 0.6 6 1
3.1 5 a MVS0310X05S040 32.6 32.6 87.6 87 0.6 4 2
3.1 5 a MVS0310X05S060 32.6 35.7 87.6 87 0.6 6 1
3.1 8 a MVS0310X08S040 41.6 41.6 87.6 87 0.6 4 2
3.1 8 a MVS0310X08S060 41.6 44.7 87.6 87 0.6 6 1
3.1 10 a MVS0310X10S040 46.6 49.6 97.6 97 0.6 4 3
3.1 15 a MVS0310X15S040 63.6 66.6 114.6 114 0.6 4 3
3.1 20 a MVS0310X20S040 81.6 84.6 132.6 132 0.6 4 3
3.1 25 a MVS0310X25S040 98.6 101.6 149.6 149 0.6 4 3
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3.1 30 a MVS0310X30S040 116.6 119.6 167.6 167 0.6 4 3
3.1 35 r MVS0310X35S040 134.6 137.6 185.6 185 0.6 4 3
3.1 35 r MVS0310X35S060 134.6 140.7 185.6 185 0.6 6 3
3.1 40 r MVS0310X40S040 150.6 153.6 201.6 201 0.6 4 3
3.1 40 r MVS0310X40S060 150.6 156.7 201.6 201 0.6 6 3
3.2 3 a MVS0320X03S040 21.6 23.6 76.6 76 0.6 4 2
3.2 3 a MVS0320X03S060 21.6 24.6 76.6 76 0.6 6 1
3.2 5 a MVS0320X05S040 32.6 32.6 87.6 87 0.6 4 2
3.2 5 a MVS0320X05S060 32.6 35.6 87.6 87 0.6 6 1
3.2 8 a MVS0320X08S040 41.6 41.6 87.6 87 0.6 4 2
3.2 8 a MVS0320X08S060 41.6 44.6 87.6 87 0.6 6 1
3.2 10 a MVS0320X10S040 46.6 49.6 97.6 97 0.6 4 3
3.2 15 a MVS0320X15S040 63.6 66.6 114.6 114 0.6 4 3
3.2 20 a MVS0320X20S040 81.6 84.6 132.6 132 0.6 4 3
3.2 25 a MVS0320X25S040 98.6 101.6 149.6 149 0.6 4 3
3.2 30 a MVS0320X30S040 116.6 119.6 167.6 167 0.6 4 3
3.2 35 r MVS0320X35S040 134.6 137.6 185.6 185 0.6 4 3
3.2 35 r MVS0320X35S060 134.6 140.6 185.6 185 0.6 6 3
3.2 40 r MVS0320X40S040 150.6 153.6 201.6 201 0.6 4 3
3.2 40 r MVS0320X40S060 150.6 156.6 201.6 201 0.6 6 3
3.3 3 a MVS0330X03S040 21.6 23.6 76.6 76 0.6 4 2
3.3 3 a MVS0330X03S060 21.6 24.5 76.6 76 0.6 6 1
3.3 5 a MVS0330X05S040 32.6 32.6 87.6 87 0.6 4 2
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Brocas inteiriças de metal duro

Tipo 1
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Tipo 3

Tipo 4
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pedido Tipo

Brocas WSTAR

(Nota) As brocas de diâmetro menor ou igual a ø5.9mm possuem furos de refrigeração em formato circular.

3<DC<6 6<DC<10 10<DC<1818<DC<20

Refrigeração interna Refrigeração interna

a  : Estoque mantido.    r  : Sem estoque, produzido somente por pedido.

l/d >10
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3.3 5 a MVS0330X05S060 32.6 35.5 87.6 87 0.6 6 1
3.3 8 a MVS0330X08S040 41.6 41.6 87.6 87 0.6 4 2
3.3 8 a MVS0330X08S060 41.6 44.5 87.6 87 0.6 6 1
3.3 10 a MVS0330X10S040 46.6 49.6 97.6 97 0.6 4 3
3.3 15 a MVS0330X15S040 63.6 66.6 114.6 114 0.6 4 3
3.3 20 a MVS0330X20S040 81.6 84.6 132.6 132 0.6 4 3
3.3 25 a MVS0330X25S040 98.6 101.6 149.6 149 0.6 4 3
3.3 30 a MVS0330X30S040 116.6 119.6 167.6 167 0.6 4 3
3.3 35 r MVS0330X35S040 134.6 137.6 185.6 185 0.6 4 3
3.3 35 r MVS0330X35S060 134.6 140.5 185.6 185 0.6 6 3
3.3 40 r MVS0330X40S040 150.6 153.6 201.6 201 0.6 4 3
3.3 40 r MVS0330X40S060 150.6 156.5 201.6 201 0.6 6 3
3.4 3 a MVS0340X03S040 21.6 23.6 76.6 76 0.6 4 2
3.4 3 a MVS0340X03S060 21.6 24.4 76.6 76 0.6 6 1
3.4 5 a MVS0340X05S040 32.6 32.6 87.6 87 0.6 4 2
3.4 5 a MVS0340X05S060 32.6 35.4 87.6 87 0.6 6 1
3.4 8 a MVS0340X08S040 41.6 41.6 87.6 87 0.6 4 2
3.4 8 a MVS0340X08S060 41.6 44.4 87.6 87 0.6 6 1
3.4 10 a MVS0340X10S040 46.6 49.6 97.6 97 0.6 4 3
3.4 15 a MVS0340X15S040 63.6 66.6 114.6 114 0.6 4 3
3.4 20 a MVS0340X20S040 81.6 84.6 132.6 132 0.6 4 3
3.4 25 a MVS0340X25S040 98.6 101.6 149.6 149 0.6 4 3
3.4 30 a MVS0340X30S040 116.6 119.6 167.6 167 0.6 4 3
3.4 35 r MVS0340X35S040 134.6 137.6 185.6 185 0.6 4 3
3.4 35 r MVS0340X35S060 134.6 140.4 185.6 185 0.6 6 3
3.4 40 r MVS0340X40S040 150.6 153.6 201.6 201 0.6 4 3
3.4 40 r MVS0340X40S060 150.6 156.4 201.6 201 0.6 6 3
3.5 3 a MVS0350X03S040 21.6 23.6 76.6 76 0.6 4 2
3.5 3 a MVS0350X03S060 21.6 24.3 76.6 76 0.6 6 1
3.5 5 a MVS0350X05S040 32.6 32.6 87.6 87 0.6 4 2
3.5 5 a MVS0350X05S060 32.6 35.3 87.6 87 0.6 6 1
3.5 8 a MVS0350X08S040 41.6 41.6 87.6 87 0.6 4 2
3.5 8 a MVS0350X08S060 41.6 44.3 87.6 87 0.6 6 1
3.5 10 a MVS0350X10S040 46.6 49.6 97.6 97 0.6 4 3
3.5 15 a MVS0350X15S040 63.6 66.6 114.6 114 0.6 4 3
3.5 20 a MVS0350X20S040 81.6 84.6 132.6 132 0.6 4 3
3.5 25 a MVS0350X25S040 98.6 101.6 149.6 149 0.6 4 3
3.5 30 a MVS0350X30S040 116.6 119.6 167.6 167 0.6 4 3
3.5 35 a MVS0350X35S040 134.6 137.6 185.6 185 0.6 4 3
3.5 40 a MVS0350X40S040 150.6 153.6 201.6 201 0.6 4 3
3.6 3 a MVS0360X03S040 23.7 23.7 80.7 80 0.7 4 2
3.6 3 a MVS0360X03S060 23.7 26.3 80.7 80 0.7 6 1
3.6 5 a MVS0360X05S040 36.7 36.7 92.7 92 0.7 4 2
3.6 5 a MVS0360X05S060 36.7 39.3 92.7 92 0.7 6 1
3.6 8 a MVS0360X08S040 46.7 46.7 92.7 92 0.7 4 2
3.6 8 a MVS0360X08S060 46.7 49.3 92.7 92 0.7 6 1
3.6 10 a MVS0360X10S040 52.7 55.7 103.7 103 0.7 4 3
3.6 15 a MVS0360X15S040 72.7 75.7 123.7 123 0.7 4 3
3.6 20 a MVS0360X20S040 92.7 95.7 143.7 143 0.7 4 3
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3.6 25 a MVS0360X25S040 112.7 115.7 163.7 163 0.7 4 3
3.6 30 a MVS0360X30S040 132.7 135.7 183.7 183 0.7 4 3
3.6 35 r MVS0360X35S040 152.7 155.7 203.7 203 0.7 4 3
3.6 35 r MVS0360X35S060 152.7 158.3 203.7 203 0.7 6 3
3.6 40 r MVS0360X40S040 172.7 175.7 223.7 223 0.7 4 3
3.6 40 r MVS0360X40S060 172.7 178.3 223.7 223 0.7 6 3
3.7 3 a MVS0370X03S040 23.7 23.7 80.7 80 0.7 4 2
3.7 3 a MVS0370X03S060 23.7 26.2 80.7 80 0.7 6 1
3.7 5 a MVS0370X05S040 36.7 36.7 92.7 92 0.7 4 2
3.7 5 a MVS0370X05S060 36.7 39.2 92.7 92 0.7 6 1
3.7 8 a MVS0370X08S040 46.7 46.7 92.7 92 0.7 4 2
3.7 8 a MVS0370X08S060 46.7 49.2 92.7 92 0.7 6 1
3.7 10 a MVS0370X10S040 52.7 55.7 103.7 103 0.7 4 3
3.7 15 a MVS0370X15S040 72.7 75.7 123.7 123 0.7 4 3
3.7 20 a MVS0370X20S040 92.7 95.7 143.7 143 0.7 4 3
3.7 25 a MVS0370X25S040 112.7 115.7 163.7 163 0.7 4 3
3.7 30 a MVS0370X30S040 132.7 135.7 183.7 183 0.7 4 3
3.7 35 r MVS0370X35S040 152.7 155.7 203.7 203 0.7 4 3
3.7 35 r MVS0370X35S060 152.7 158.2 203.7 203 0.7 6 3
3.7 40 r MVS0370X40S040 172.7 175.7 223.7 223 0.7 4 3
3.7 40 r MVS0370X40S060 172.7 178.2 223.7 223 0.7 6 3
3.8 3 a MVS0380X03S040 23.7 23.7 80.7 80 0.7 4 2
3.8 3 a MVS0380X03S060 23.7 26.1 80.7 80 0.7 6 1
3.8 5 a MVS0380X05S040 36.7 36.7 92.7 92 0.7 4 2
3.8 5 a MVS0380X05S060 36.7 39.1 92.7 92 0.7 6 1
3.8 8 a MVS0380X08S040 46.7 46.7 92.7 92 0.7 4 2
3.8 8 a MVS0380X08S060 46.7 49.1 92.7 92 0.7 6 1
3.8 10 a MVS0380X10S040 52.7 55.7 103.7 103 0.7 4 3
3.8 15 a MVS0380X15S040 72.7 75.7 123.7 123 0.7 4 3
3.8 20 a MVS0380X20S040 92.7 95.7 143.7 143 0.7 4 3
3.8 25 a MVS0380X25S040 112.7 115.7 163.7 163 0.7 4 3
3.8 30 a MVS0380X30S040 132.7 135.7 183.7 183 0.7 4 3
3.8 35 r MVS0380X35S040 152.7 155.7 203.7 203 0.7 4 3
3.8 35 r MVS0380X35S060 152.7 158.1 203.7 203 0.7 6 3
3.8 40 r MVS0380X40S040 172.7 175.7 223.7 223 0.7 4 3
3.8 40 r MVS0380X40S060 172.7 178.1 223.7 223 0.7 6 3
3.9 3 a MVS0390X03S040 23.7 23.7 80.7 80 0.7 4 2
3.9 3 a MVS0390X03S060 23.7 26.0 80.7 80 0.7 6 1
3.9 5 a MVS0390X05S040 36.7 36.7 92.7 92 0.7 4 2
3.9 5 a MVS0390X05S060 36.7 39.0 92.7 92 0.7 6 1
3.9 8 a MVS0390X08S040 46.7 46.7 92.7 92 0.7 4 2
3.9 8 a MVS0390X08S060 46.7 49.0 92.7 92 0.7 6 1
3.9 10 a MVS0390X10S040 52.7 55.7 103.7 103 0.7 4 3
3.9 15 a MVS0390X15S040 72.7 75.7 123.7 123 0.7 4 3
3.9 20 a MVS0390X20S040 92.7 95.7 143.7 143 0.7 4 3
3.9 25 a MVS0390X25S040 112.7 115.7 163.7 163 0.7 4 3
3.9 30 a MVS0390X30S040 132.7 135.7 183.7 183 0.7 4 3
3.9 35 r MVS0390X35S040 152.7 155.7 203.7 203 0.7 4 3
3.9 35 r MVS0390X35S060 152.7 158.0 203.7 203 0.7 6 3

DC =
LCF =
LH =

OAL =
LF =
PL =

DCON =
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Refrigeração interna Refrigeração interna

Diâmetro de corte
Comprim. do canal para cavacos
Comprim. do prolongamento

Comprimento total
Comprimento funcional
Comprimento da ponta 

Diâmetro da conexão
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3.9 40 r MVS0390X40S040 172.7 175.7 223.7 223 0.7 4 3
3.9 40 r MVS0390X40S060 172.7 178.0 223.7 223 0.7 6 3
4.0 3 a MVS0400X03S040 23.7 23.7 80.7 80 0.7 4 2
4.0 3 a MVS0400X03S060 23.7 25.8 80.7 80 0.7 6 1
4.0 5 a MVS0400X05S040 36.7 36.7 92.7 92 0.7 4 2
4.0 5 a MVS0400X05S060 36.7 38.8 92.7 92 0.7 6 1
4.0 8 a MVS0400X08S040 46.7 46.7 92.7 92 0.7 4 2
4.0 8 a MVS0400X08S060 46.7 48.8 92.7 92 0.7 6 1
4.0 10 a MVS0400X10S040 52.7 55.7 103.7 103 0.7 4 3
4.0 15 a MVS0400X15S040 72.7 75.7 123.7 123 0.7 4 3
4.0 20 a MVS0400X20S040 92.7 95.7 143.7 143 0.7 4 3
4.0 25 a MVS0400X25S040 112.7 115.7 163.7 163 0.7 4 3
4.0 30 a MVS0400X30S040 132.7 135.7 183.7 183 0.7 4 3
4.0 35 a MVS0400X35S040 152.7 155.7 203.7 203 0.7 4 3
4.0 40 a MVS0400X40S040 172.7 175.7 223.7 223 0.7 4 3
4.1 3 a MVS0410X03S050 25.7 25.7 86.7 86 0.7 5 2
4.1 3 a MVS0410X03S060 25.7 27.7 86.7 86 0.7 6 1
4.1 5 a MVS0410X05S050 40.7 40.7 100.7 100 0.7 5 2
4.1 5 a MVS0410X05S060 40.7 42.7 100.7 100 0.7 6 1
4.1 8 a MVS0410X08S050 52.7 52.7 100.7 100 0.7 5 2
4.1 8 a MVS0410X08S060 52.7 54.7 100.7 100 0.7 6 1
4.1 10 a MVS0410X10S050 59.7 62.8 112.7 112 0.7 5 3
4.1 15 a MVS0410X15S050 81.7 84.8 134.7 134 0.7 5 3
4.1 20 a MVS0410X20S050 104.7 107.8 157.7 157 0.7 5 3
4.1 25 a MVS0410X25S050 126.7 129.8 179.7 179 0.7 5 3
4.1 30 a MVS0410X30S050 149.7 152.8 202.7 202 0.7 5 3
4.1 35 r MVS0410X35S050 171.7 174.8 224.7 224 0.7 5 3
4.1 35 r MVS0410X35S060 171.7 176.8 224.7 224 0.7 6 3
4.1 40 r MVS0410X40S050 195.7 198.8 248.7 248 0.7 5 3
4.1 40 r MVS0410X40S060 195.7 200.8 248.7 248 0.7 6 3
4.2 3 a MVS0420X03S050 25.8 25.8 86.8 86 0.8 5 2
4.2 3 a MVS0420X03S060 25.8 27.7 86.8 86 0.8 6 1
4.2 5 a MVS0420X05S050 40.8 40.8 100.8 100 0.8 5 2
4.2 5 a MVS0420X05S060 40.8 42.7 100.8 100 0.8 6 1
4.2 8 a MVS0420X08S050 52.8 52.8 100.8 100 0.8 5 2
4.2 8 a MVS0420X08S060 52.8 54.7 100.8 100 0.8 6 1
4.2 10 a MVS0420X10S050 59.8 62.8 112.8 112 0.8 5 3
4.2 15 a MVS0420X15S050 81.8 84.8 134.8 134 0.8 5 3
4.2 20 a MVS0420X20S050 104.8 107.8 157.8 157 0.8 5 3
4.2 25 a MVS0420X25S050 126.8 129.8 179.8 179 0.8 5 3
4.2 30 a MVS0420X30S050 149.8 152.8 202.8 202 0.8 5 3
4.2 35 r MVS0420X35S050 171.8 174.8 224.8 224 0.8 5 3
4.2 35 r MVS0420X35S060 171.8 176.7 224.8 224 0.8 6 3
4.2 40 r MVS0420X40S050 195.8 198.8 248.8 248 0.8 5 3
4.2 40 r MVS0420X40S060 195.8 200.7 248.8 248 0.8 6 3
4.3 3 a MVS0430X03S050 25.8 25.8 86.8 86 0.8 5 2
4.3 3 a MVS0430X03S060 25.8 27.6 86.8 86 0.8 6 1
4.3 5 a MVS0430X05S050 40.8 40.8 100.8 100 0.8 5 2
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4.3 5 a MVS0430X05S060 40.8 42.6 100.8 100 0.8 6 1
4.3 8 a MVS0430X08S050 52.8 52.8 100.8 100 0.8 5 2
4.3 8 a MVS0430X08S060 52.8 54.6 100.8 100 0.8 6 1
4.3 10 a MVS0430X10S050 59.8 62.8 112.8 112 0.8 5 3
4.3 15 a MVS0430X15S050 81.8 84.8 134.8 134 0.8 5 3
4.3 20 a MVS0430X20S050 104.8 107.8 157.8 157 0.8 5 3
4.3 25 a MVS0430X25S050 126.8 129.8 179.8 179 0.8 5 3
4.3 30 a MVS0430X30S050 149.8 152.8 202.8 202 0.8 5 3
4.3 35 r MVS0430X35S050 171.8 174.8 224.8 224 0.8 5 3
4.3 35 r MVS0430X35S060 171.8 176.6 224.8 224 0.8 6 3
4.3 40 r MVS0430X40S050 195.8 198.8 248.8 248 0.8 5 3
4.3 40 r MVS0430X40S060 195.8 200.6 248.8 248 0.8 6 3
4.4 3 a MVS0440X03S050 25.8 25.8 86.8 86 0.8 5 2
4.4 3 a MVS0440X03S060 25.8 27.5 86.8 86 0.8 6 1
4.4 5 a MVS0440X05S050 40.8 40.8 100.8 100 0.8 5 2
4.4 5 a MVS0440X05S060 40.8 42.5 100.8 100 0.8 6 1
4.4 8 a MVS0440X08S050 52.8 52.8 100.8 100 0.8 5 2
4.4 8 a MVS0440X08S060 52.8 54.5 100.8 100 0.8 6 1
4.4 10 a MVS0440X10S050 59.8 62.8 112.8 112 0.8 5 3
4.4 15 a MVS0440X15S050 81.8 84.8 134.8 134 0.8 5 3
4.4 20 a MVS0440X20S050 104.8 107.8 157.8 157 0.8 5 3
4.4 25 a MVS0440X25S050 126.8 129.8 179.8 179 0.8 5 3
4.4 30 a MVS0440X30S050 149.8 152.8 202.8 202 0.8 5 3
4.4 35 r MVS0440X35S050 171.8 174.8 224.8 224 0.8 5 3
4.4 35 r MVS0440X35S060 171.8 176.5 224.8 224 0.8 6 3
4.4 40 r MVS0440X40S050 195.8 198.8 248.8 248 0.8 5 3
4.4 40 r MVS0440X40S060 195.8 200.5 248.8 248 0.8 6 3
4.5 3 a MVS0450X03S050 25.8 25.8 86.8 86 0.8 5 2
4.5 3 a MVS0450X03S060 25.8 27.4 86.8 86 0.8 6 1
4.5 5 a MVS0450X05S050 40.8 40.8 100.8 100 0.8 5 2
4.5 5 a MVS0450X05S060 40.8 42.4 100.8 100 0.8 6 1
4.5 8 a MVS0450X08S050 52.8 52.8 100.8 100 0.8 5 2
4.5 8 a MVS0450X08S060 52.8 54.4 100.8 100 0.8 6 1
4.5 10 a MVS0450X10S050 59.8 62.8 112.8 112 0.8 5 3
4.5 15 a MVS0450X15S050 81.8 84.8 134.8 134 0.8 5 3
4.5 20 a MVS0450X20S050 104.8 107.8 157.8 157 0.8 5 3
4.5 25 a MVS0450X25S050 126.8 129.8 179.8 179 0.8 5 3
4.5 30 a MVS0450X30S050 149.8 152.8 202.8 202 0.8 5 3
4.5 35 a MVS0450X35S050 171.8 174.8 224.8 224 0.8 5 3
4.5 40 a MVS0450X40S050 195.8 198.8 248.8 248 0.8 5 3
4.6 3 a MVS0460X03S050 28.3 28.3 90.8 90 0.8 5 2
4.6 3 a MVS0460X03S060 28.3 31.3 90.8 90 0.8 6 2
4.6 5 a MVS0460X05S050 44.8 44.8 105.8 105 0.8 5 2
4.6 5 a MVS0460X05S060 44.8 47.8 105.8 105 0.8 6 2
4.6 8 a MVS0460X08S050 57.8 57.8 105.8 105 0.8 5 2
4.6 8 a MVS0460X08S060 57.8 60.8 105.8 105 0.8 6 2
4.6 10 a MVS0460X10S050 65.8 68.8 118.8 118 0.8 5 4
4.6 15 a MVS0460X15S050 90.8 93.8 143.8 143 0.8 5 4

(mm)

Brocas inteiriças de metal duro

Pr
of

. d
o 

fu
ro Estoque

Referência para 
pedido Tipo

Pr
of

. d
o 

fu
ro Estoque

Referência para 
pedido Tipo

Brocas WSTAR
Refrigeração interna Refrigeração interna

a  : Estoque mantido.    r  : Sem estoque, produzido somente por pedido.

(Nota) As brocas de diâmetro menor ou igual a ø5.9mm possuem furos de refrigeração em formato circular.
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4.6 20 a MVS0460X20S050 115.8 118.8 168.8 168 0.8 5 4
4.6 25 a MVS0460X25S050 140.8 143.8 193.8 193 0.8 5 4
4.6 30 a MVS0460X30S050 165.8 168.8 218.8 218 0.8 5 4
4.6 35 r MVS0460X35S050 190.8 193.8 243.8 243 0.8 5 4
4.6 35 r MVS0460X35S060 190.8 193.8 243.8 243 0.8 6 4
4.6 40 r MVS0460X40S050 215.8 218.8 268.8 268 0.8 5 4
4.6 40 r MVS0460X40S060 215.8 218.8 268.8 268 0.8 6 4
4.7 3 a MVS0470X03S050 28.4 28.4 90.9 90 0.9 5 2
4.7 3 a MVS0470X03S060 28.4 31.4 90.9 90 0.9 6 2
4.7 5 a MVS0470X05S050 44.9 44.9 105.9 105 0.9 5 2
4.7 5 a MVS0470X05S060 44.9 47.9 105.9 105 0.9 6 2
4.7 8 a MVS0470X08S050 57.9 57.9 105.9 105 0.9 5 2
4.7 8 a MVS0470X08S060 57.9 60.9 105.9 105 0.9 6 2
4.7 10 a MVS0470X10S050 65.9 68.9 118.9 118 0.9 5 4
4.7 15 a MVS0470X15S050 90.9 93.9 143.9 143 0.9 5 4
4.7 20 a MVS0470X20S050 115.9 118.9 168.9 168 0.9 5 4
4.7 25 a MVS0470X25S050 140.9 143.9 193.9 193 0.9 5 4
4.7 30 a MVS0470X30S050 165.9 168.9 218.9 218 0.9 5 4
4.7 35 r MVS0470X35S050 190.9 193.9 243.9 243 0.9 5 4
4.7 35 r MVS0470X35S060 190.9 193.9 243.9 243 0.9 6 4
4.7 40 r MVS0470X40S050 215.9 218.9 268.9 268 0.9 5 4
4.7 40 r MVS0470X40S060 215.9 218.9 268.9 268 0.9 6 4
4.8 3 a MVS0480X03S050 28.4 28.4 90.9 90 0.9 5 2
4.8 3 a MVS0480X03S060 28.4 31.4 90.9 90 0.9 6 2
4.8 5 a MVS0480X05S050 44.9 44.9 105.9 105 0.9 5 2
4.8 5 a MVS0480X05S060 44.9 47.9 105.9 105 0.9 6 2
4.8 8 a MVS0480X08S050 57.9 57.9 105.9 105 0.9 5 2
4.8 8 a MVS0480X08S060 57.9 60.9 105.9 105 0.9 6 2
4.8 10 a MVS0480X10S050 65.9 68.9 118.9 118 0.9 5 4
4.8 15 a MVS0480X15S050 90.9 93.9 143.9 143 0.9 5 4
4.8 20 a MVS0480X20S050 115.9 118.9 168.9 168 0.9 5 4
4.8 25 a MVS0480X25S050 140.9 143.9 193.9 193 0.9 5 4
4.8 30 a MVS0480X30S050 165.9 168.9 218.9 218 0.9 5 4
4.8 35 r MVS0480X35S050 190.9 193.9 243.9 243 0.9 5 4
4.8 35 r MVS0480X35S060 190.9 193.9 243.9 243 0.9 6 4
4.8 40 r MVS0480X40S050 215.9 218.9 268.9 268 0.9 5 4
4.8 40 r MVS0480X40S060 215.9 218.9 268.9 268 0.9 6 4
4.9 3 a MVS0490X03S050 28.4 28.4 90.9 90 0.9 5 2
4.9 3 a MVS0490X03S060 28.4 31.4 90.9 90 0.9 6 2
4.9 5 a MVS0490X05S050 44.9 44.9 105.9 105 0.9 5 2
4.9 5 a MVS0490X05S060 44.9 47.9 105.9 105 0.9 6 2
4.9 8 a MVS0490X08S050 57.9 57.9 105.9 105 0.9 5 2
4.9 8 a MVS0490X08S060 57.9 60.9 105.9 105 0.9 6 2
4.9 10 a MVS0490X10S050 65.9 68.9 118.9 118 0.9 5 4
4.9 15 a MVS0490X15S050 90.9 93.9 143.9 143 0.9 5 4
4.9 20 a MVS0490X20S050 115.9 118.9 168.9 168 0.9 5 4
4.9 25 a MVS0490X25S050 140.9 143.9 193.9 193 0.9 5 4
4.9 30 a MVS0490X30S050 165.9 168.9 218.9 218 0.9 5 4
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4.9 35 r MVS0490X35S050 190.9 193.9 243.9 243 0.9 5 4
4.9 35 r MVS0490X35S060 190.9 193.9 243.9 243 0.9 6 4
4.9 40 r MVS0490X40S050 215.9 218.9 268.9 268 0.9 5 4
4.9 40 r MVS0490X40S060 215.9 218.9 268.9 268 0.9 6 4
5.0 3 a MVS0500X03S050 28.4 28.4 90.9 90 0.9 5 2
5.0 3 a MVS0500X03S060 28.4 31.4 90.9 90 0.9 6 2
5.0 5 a MVS0500X05S050 44.9 44.9 105.9 105 0.9 5 2
5.0 5 a MVS0500X05S060 44.9 47.9 105.9 105 0.9 6 2
5.0 8 a MVS0500X08S050 57.9 57.9 105.9 105 0.9 5 2
5.0 8 a MVS0500X08S060 57.9 60.9 105.9 105 0.9 6 2
5.0 10 a MVS0500X10S050 65.9 68.9 118.9 118 0.9 5 4
5.0 15 a MVS0500X15S050 90.9 93.9 143.9 143 0.9 5 4
5.0 20 a MVS0500X20S050 115.9 118.9 168.9 168 0.9 5 4
5.0 25 a MVS0500X25S050 140.9 143.9 193.9 193 0.9 5 4
5.0 30 a MVS0500X30S050 165.9 168.9 218.9 218 0.9 5 4
5.0 35 a MVS0500X35S050 190.9 193.9 243.9 243 0.9 5 4
5.0 40 a MVS0500X40S050 215.9 218.9 268.9 268 0.9 5 4
5.1 3 a MVS0510X03S060 28.4 30.9 82.9 82 0.9 6 2
5.1 5 a MVS0510X05S060 44.9 48.9 100.9 100 0.9 6 2
5.1 8 a MVS0510X08S060 61.9 66.9 118.9 118 0.9 6 2
5.1 10 a MVS0510X10S060 72.9 75.9 127.9 127 0.9 6 4
5.1 15 a MVS0510X15S060 99.9 102.9 154.9 154 0.9 6 4
5.1 20 a MVS0510X20S060 127.9 130.9 182.9 182 0.9 6 4
5.1 25 a MVS0510X25S060 154.9 157.9 209.9 209 0.9 6 4
5.1 30 a MVS0510X30S060 182.9 185.9 237.9 237 0.9 6 4
5.1 35 r MVS0510X35S060 209.9 212.9 264.9 264 0.9 6 4
5.1 40 r MVS0510X40S060 240.9 243.9 295.9 295 0.9 6 4
5.2 3 a MVS0520X03S060 28.4 30.9 82.9 82 0.9 6 2
5.2 5 a MVS0520X05S060 44.9 48.9 100.9 100 0.9 6 2
5.2 8 a MVS0520X08S060 61.9 66.9 118.9 118 0.9 6 2
5.2 10 a MVS0520X10S060 72.9 76.0 127.9 127 0.9 6 4
5.2 15 a MVS0520X15S060 99.9 102.9 154.9 154 0.9 6 4
5.2 20 a MVS0520X20S060 127.9 131.0 182.9 182 0.9 6 4
5.2 25 a MVS0520X25S060 154.9 157.9 209.9 209 0.9 6 4
5.2 30 a MVS0520X30S060 182.9 185.9 237.9 237 0.9 6 4
5.2 35 r MVS0520X35S060 209.9 213.0 264.9 264 0.9 6 4
5.2 40 r MVS0520X40S060 240.9 244.0 295.9 295 0.9 6 4
5.3 3 a MVS0530X03S060 28.5 31.0 83.0 82 1.0 6 2
5.3 5 a MVS0530X05S060 45.0 49.0 101.0 100 1.0 6 2
5.3 8 a MVS0530X08S060 62.0 67.0 119.0 118 1.0 6 2
5.3 10 a MVS0530X10S060 73.0 76.0 128.0 127 1.0 6 4
5.3 15 a MVS0530X15S060 100.0 103.0 155.0 154 1.0 6 4
5.3 20 a MVS0530X20S060 128.0 131.0 183.0 182 1.0 6 4
5.3 25 a MVS0530X25S060 155.0 158.0 210.0 209 1.0 6 4
5.3 30 a MVS0530X30S060 183.0 186.0 238.0 237 1.0 6 4
5.3 35 r MVS0530X35S060 210.0 213.0 265.0 264 1.0 6 4
5.3 40 r MVS0530X40S060 241.0 244.0 296.0 295 1.0 6 4
5.4 3 a MVS0540X03S060 28.5 31.0 83.0 82 1.0 6 2
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Diâmetro de corte
Comprim. do canal para cavacos
Comprim. do prolongamento

Comprimento total
Comprimento funcional
Comprimento da ponta 

Diâmetro da conexão

Tipo 2 Tipo 4

Refrigeração interna Refrigeração interna
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MVS
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O
N

D
P1
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0

(l/d)

5.4 5 a MVS0540X05S060 45.0 49.0 101.0 100 1.0 6 2
5.4 8 a MVS0540X08S060 62.0 67.0 119.0 118 1.0 6 2
5.4 10 a MVS0540X10S060 73.0 76.0 128.0 127 1.0 6 4
5.4 15 a MVS0540X15S060 100.0 103.0 155.0 154 1.0 6 4
5.4 20 a MVS0540X20S060 128.0 131.0 183.0 182 1.0 6 4
5.4 25 a MVS0540X25S060 155.0 158.0 210.0 209 1.0 6 4
5.4 30 a MVS0540X30S060 183.0 186.0 238.0 237 1.0 6 4
5.4 35 r MVS0540X35S060 210.0 213.0 265.0 264 1.0 6 4
5.4 40 r MVS0540X40S060 241.0 244.0 296.0 295 1.0 6 4
5.5 3 a MVS0550X03S060 28.5 31.0 83.0 82 1.0 6 2
5.5 5 a MVS0550X05S060 45.0 49.0 101.0 100 1.0 6 2
5.5 8 a MVS0550X08S060 62.0 67.0 119.0 118 1.0 6 2
5.5 10 a MVS0550X10S060 73.0 76.0 128.0 127 1.0 6 4
5.5 15 a MVS0550X15S060 100.0 103.0 155.0 154 1.0 6 4
5.5 20 a MVS0550X20S060 128.0 131.0 183.0 182 1.0 6 4
5.5 25 a MVS0550X25S060 155.0 158.0 210.0 209 1.0 6 4
5.5 30 a MVS0550X30S060 183.0 186.0 238.0 237 1.0 6 4
5.5 35 a MVS0550X35S060 210.0 213.0 265.0 264 1.0 6 4
5.5 40 a MVS0550X40S060 241.0 244.0 296.0 295 1.0 6 4
5.6 3 a MVS0560X03S060 31.0 31.0 83.0 82 1.0 6 2
5.6 5 a MVS0560X05S060 49.0 49.0 101.0 100 1.0 6 2
5.6 8 a MVS0560X08S060 67.0 67.0 119.0 118 1.0 6 2
5.6 10 a MVS0560X10S060 79.0 82.0 134.0 133 1.0 6 4
5.6 15 a MVS0560X15S060 109.0 112.0 164.0 163 1.0 6 4
5.6 20 a MVS0560X20S060 139.0 142.0 194.0 193 1.0 6 4
5.6 25 a MVS0560X25S060 169.0 172.0 224.0 223 1.0 6 4
5.6 30 a MVS0560X30S060 199.0 202.0 254.0 253 1.0 6 4
5.6 35 r MVS0560X35S060 229.0 232.0 284.0 283 1.0 6 4
5.6 40 r MVS0560X40S060 261.0 264.0 316.0 315 1.0 6 4
5.7 3 a MVS0570X03S060 31.0 31.0 83.0 82 1.0 6 2
5.7 5 a MVS0570X05S060 49.0 49.0 101.0 100 1.0 6 2
5.7 8 a MVS0570X08S060 67.0 67.0 119.0 118 1.0 6 2
5.7 10 a MVS0570X10S060 79.0 82.0 134.0 133 1.0 6 4
5.7 15 a MVS0570X15S060 109.0 112.0 164.0 163 1.0 6 4
5.7 20 a MVS0570X20S060 139.0 142.0 194.0 193 1.0 6 4
5.7 25 a MVS0570X25S060 169.0 172.0 224.0 223 1.0 6 4
5.7 30 a MVS0570X30S060 199.0 202.0 254.0 253 1.0 6 4
5.7 35 r MVS0570X35S060 229.0 232.0 284.0 283 1.0 6 4
5.7 40 r MVS0570X40S060 261.0 264.0 316.0 315 1.0 6 4
5.8 3 a MVS0580X03S060 31.1 31.1 83.1 82 1.1 6 2
5.8 5 a MVS0580X05S060 49.1 49.1 101.1 100 1.1 6 2
5.8 8 a MVS0580X08S060 67.1 67.1 119.1 118 1.1 6 2
5.8 10 a MVS0580X10S060 79.1 82.1 134.1 133 1.1 6 4
5.8 15 a MVS0580X15S060 109.1 112.1 164.1 163 1.1 6 4
5.8 20 a MVS0580X20S060 139.1 142.1 194.1 193 1.1 6 4
5.8 25 a MVS0580X25S060 169.1 172.1 224.1 223 1.1 6 4
5.8 30 a MVS0580X30S060 199.1 202.1 254.1 253 1.1 6 4
5.8 35 r MVS0580X35S060 229.1 232.1 284.1 283 1.1 6 4
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5.8 40 r MVS0580X40S060 261.1 264.1 316.1 315 1.1 6 4
5.9 3 a MVS0590X03S060 31.1 31.1 83.1 82 1.1 6 2
5.9 5 a MVS0590X05S060 49.1 49.1 101.1 100 1.1 6 2
5.9 8 a MVS0590X08S060 67.1 67.1 119.1 118 1.1 6 2
5.9 10 a MVS0590X10S060 79.1 82.1 134.1 133 1.1 6 4
5.9 15 a MVS0590X15S060 109.1 112.1 164.1 163 1.1 6 4
5.9 20 a MVS0590X20S060 139.1 142.1 194.1 193 1.1 6 4
5.9 25 a MVS0590X25S060 169.1 172.1 224.1 223 1.1 6 4
5.9 30 a MVS0590X30S060 199.1 202.1 254.1 253 1.1 6 4
5.9 35 r MVS0590X35S060 229.1 232.1 284.1 283 1.1 6 4
5.9 40 r MVS0590X40S060 261.1 264.1 316.1 315 1.1 6 4
6.0 3 a MVS0600X03S060 31.1 31.1 83.1 82 1.1 6 2
6.0 5 a MVS0600X05S060 49.1 49.1 101.1 100 1.1 6 2
6.0 8 a MVS0600X08S060 67.1 67.1 119.1 118 1.1 6 2
6.0 10 a MVS0600X10S060 79.1 82.1 134.1 133 1.1 6 4
6.0 15 a MVS0600X15S060 109.1 112.1 164.1 163 1.1 6 4
6.0 20 a MVS0600X20S060 139.1 142.1 194.1 193 1.1 6 4
6.0 25 a MVS0600X25S060 169.1 172.1 224.1 223 1.1 6 4
6.0 30 a MVS0600X30S060 199.1 202.1 254.1 253 1.1 6 4
6.0 35 a MVS0600X35S060 229.1 232.1 284.1 283 1.1 6 4
6.0 40 a MVS0600X40S060 261.1 264.1 316.1 315 1.1 6 4
6.1 3 a MVS0610X03S070 33.6 36.1 89.1 88 1.1 7 2
6.1 3 a MVS0610X03S080 33.6 36.1 89.1 88 1.1 8 2
6.1 5 a MVS0610X05S070 53.1 57.1 110.1 109 1.1 7 2
6.1 5 a MVS0610X05S080 53.1 57.1 110.1 109 1.1 8 2
6.1 8 a MVS0610X08S070 73.1 78.1 131.1 130 1.1 7 2
6.1 8 a MVS0610X08S080 73.1 78.1 131.1 130 1.1 8 2
6.1 10 a MVS0610X10S070 86.1 89.1 142.1 141 1.1 7 4
6.1 15 a MVS0610X15S070 118.1 121.1 174.1 173 1.1 7 4
6.1 20 a MVS0610X20S070 151.1 154.1 207.1 206 1.1 7 4
6.1 25 a MVS0610X25S070 183.1 186.1 239.1 238 1.1 7 4
6.1 30 a MVS0610X30S070 216.1 219.1 272.1 271 1.1 7 4
6.1 35 r MVS0610X35S070 248.1 253.1 306.1 305 1.1 7 4
6.1 35 r MVS0610X35S080 248.1 253.1 306.1 305 1.1 8 4
6.1 40 r MVS0610X40S070 281.1 284.1 337.1 336 1.1 7 4
6.1 40 r MVS0610X40S080 281.1 284.1 337.1 336 1.1 8 4
6.2 3 a MVS0620X03S070 33.6 36.1 89.1 88 1.1 7 2
6.2 3 a MVS0620X03S080 33.6 36.1 89.1 88 1.1 8 2
6.2 5 a MVS0620X05S070 53.1 57.1 110.1 109 1.1 7 2
6.2 5 a MVS0620X05S080 53.1 57.1 110.1 109 1.1 8 2
6.2 8 a MVS0620X08S070 73.1 78.1 131.1 130 1.1 7 2
6.2 8 a MVS0620X08S080 73.1 78.1 131.1 130 1.1 8 2
6.2 10 a MVS0620X10S070 86.1 89.1 142.1 141 1.1 7 4
6.2 15 a MVS0620X15S070 118.1 121.1 174.1 173 1.1 7 4
6.2 20 a MVS0620X20S070 151.1 154.1 207.1 206 1.1 7 4
6.2 25 a MVS0620X25S070 183.1 186.1 239.1 238 1.1 7 4
6.2 30 a MVS0620X30S070 216.1 219.1 272.1 271 1.1 7 4
6.2 35 r MVS0620X35S070 248.1 253.1 306.1 305 1.1 7 4

(mm)

Brocas inteiriças de metal duro

Brocas WSTAR

a  : Estoque mantido.    r  : Sem estoque, produzido somente por pedido.
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pedido Tipo

Refrigeração interna Refrigeração interna

(Nota) As brocas de diâmetro menor ou igual a ø5.9mm possuem furos de refrigeração em formato circular.
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(l/d)

6.2 35 r MVS0620X35S080 248.1 253.1 306.1 305 1.1 8 4
6.2 40 r MVS0620X40S070 281.1 284.1 337.1 336 1.1 7 4
6.2 40 r MVS0620X40S080 281.1 284.1 337.1 336 1.1 8 4
6.3 3 a MVS0630X03S070 33.6 36.1 89.1 88 1.1 7 2
6.3 3 a MVS0630X03S080 33.6 36.1 89.1 88 1.1 8 2
6.3 5 a MVS0630X05S070 53.1 57.1 110.1 109 1.1 7 2
6.3 5 a MVS0630X05S080 53.1 57.1 110.1 109 1.1 8 2
6.3 8 a MVS0630X08S070 73.1 78.1 131.1 130 1.1 7 2
6.3 8 a MVS0630X08S080 73.1 78.1 131.1 130 1.1 8 2
6.3 10 a MVS0630X10S070 86.1 89.2 142.1 141 1.1 7 4
6.3 15 a MVS0630X15S070 118.1 121.2 174.1 173 1.1 7 4
6.3 20 a MVS0630X20S070 151.1 154.2 207.1 206 1.1 7 4
6.3 25 a MVS0630X25S070 183.1 186.2 239.1 238 1.1 7 4
6.3 30 a MVS0630X30S070 216.1 219.2 272.1 271 1.1 7 4
6.3 35 r MVS0630X35S070 248.1 253.2 306.1 305 1.1 7 4
6.3 35 r MVS0630X35S080 248.1 253.2 306.1 305 1.1 8 4
6.3 40 r MVS0630X40S070 281.1 284.2 337.1 336 1.1 7 4
6.3 40 r MVS0630X40S080 281.1 284.2 337.1 336 1.1 8 4
6.4 3 a MVS0640X03S070 33.7 36.2 89.2 88 1.2 7 2
6.4 3 a MVS0640X03S080 33.7 36.2 89.2 88 1.2 8 2
6.4 5 a MVS0640X05S070 53.2 57.2 110.2 109 1.2 7 2
6.4 5 a MVS0640X05S080 53.2 57.2 110.2 109 1.2 8 2
6.4 8 a MVS0640X08S070 73.2 78.2 131.2 130 1.2 7 2
6.4 8 a MVS0640X08S080 73.2 78.2 131.2 130 1.2 8 2
6.4 10 a MVS0640X10S070 86.2 89.2 142.2 141 1.2 7 4
6.4 15 a MVS0640X15S070 118.2 121.2 174.2 173 1.2 7 4
6.4 20 a MVS0640X20S070 151.2 154.2 207.2 206 1.2 7 4
6.4 25 a MVS0640X25S070 183.2 186.2 239.2 238 1.2 7 4
6.4 30 a MVS0640X30S070 216.2 219.2 272.2 271 1.2 7 4
6.4 35 r MVS0640X35S070 248.2 253.2 306.2 305 1.2 7 4
6.4 35 r MVS0640X35S080 248.2 253.2 306.2 305 1.2 8 4
6.4 40 r MVS0640X40S070 281.2 284.2 337.2 336 1.2 7 4
6.4 40 r MVS0640X40S080 281.2 284.2 337.2 336 1.2 8 4
6.5 3 a MVS0650X03S070 33.7 36.2 89.2 88 1.2 7 2
6.5 3 a MVS0650X03S080 33.7 36.2 89.2 88 1.2 8 2
6.5 5 a MVS0650X05S070 53.2 57.2 110.2 109 1.2 7 2
6.5 5 a MVS0650X05S080 53.2 57.2 110.2 109 1.2 8 2
6.5 8 a MVS0650X08S070 73.2 78.2 131.2 130 1.2 7 2
6.5 8 a MVS0650X08S080 73.2 78.2 131.2 130 1.2 8 2
6.5 10 a MVS0650X10S070 86.2 89.2 142.2 141 1.2 7 4
6.5 15 a MVS0650X15S070 118.2 121.2 174.2 173 1.2 7 4
6.5 20 a MVS0650X20S070 151.2 154.2 207.2 206 1.2 7 4
6.5 25 a MVS0650X25S070 183.2 186.2 239.2 238 1.2 7 4
6.5 30 a MVS0650X30S070 216.2 219.2 272.2 271 1.2 7 4
6.5 35 a MVS0650X35S070 248.2 253.2 306.2 305 1.2 7 4
6.5 40 a MVS0650X40S070 281.2 284.2 337.2 336 1.2 7 4
6.6 3 a MVS0660X03S070 36.2 36.2 89.2 88 1.2 7 2
6.6 3 a MVS0660X03S080 36.2 38.2 89.2 88 1.2 8 2
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(l/d)

6.6 5 a MVS0660X05S070 57.2 57.2 110.2 109 1.2 7 2
6.6 5 a MVS0660X05S080 57.2 59.2 110.2 109 1.2 8 2
6.6 8 a MVS0660X08S070 78.2 78.2 131.2 130 1.2 7 2
6.6 8 a MVS0660X08S080 78.2 80.2 131.2 130 1.2 8 2
6.6 10 a MVS0660X10S070 92.2 95.2 148.2 147 1.2 7 4
6.6 15 a MVS0660X15S070 127.2 130.2 183.2 182 1.2 7 4
6.6 20 a MVS0660X20S070 162.2 165.2 218.2 217 1.2 7 4
6.6 25 a MVS0660X25S070 197.2 200.2 253.2 252 1.2 7 4
6.6 30 a MVS0660X30S070 232.2 235.2 288.2 287 1.2 7 4
6.6 35 r MVS0660X35S070 267.2 270.2 323.2 322 1.2 7 4
6.6 35 r MVS0660X35S080 267.2 270.2 323.2 322 1.2 8 4
6.6 40 r MVS0660X40S070 301.2 304.2 357.2 356 1.2 7 4
6.6 40 r MVS0660X40S080 301.2 304.2 357.2 356 1.2 8 4
6.7 3 a MVS0670X03S070 36.2 36.2 89.2 88 1.2 7 2
6.7 3 a MVS0670X03S080 36.2 38.2 89.2 88 1.2 8 2
6.7 5 a MVS0670X05S070 57.2 57.2 110.2 109 1.2 7 2
6.7 5 a MVS0670X05S080 57.2 59.2 110.2 109 1.2 8 2
6.7 8 a MVS0670X08S070 78.2 78.2 131.2 130 1.2 7 2
6.7 8 a MVS0670X08S080 78.2 80.2 131.2 130 1.2 8 2
6.7 10 a MVS0670X10S070 92.2 95.2 148.2 147 1.2 7 4
6.7 15 a MVS0670X15S070 127.2 130.2 183.2 182 1.2 7 4
6.7 20 a MVS0670X20S070 162.2 165.2 218.2 217 1.2 7 4
6.7 25 a MVS0670X25S070 197.2 200.2 253.2 252 1.2 7 4
6.7 30 a MVS0670X30S070 232.2 235.2 288.2 287 1.2 7 4
6.7 35 r MVS0670X35S070 267.2 270.2 323.2 322 1.2 7 4
6.7 35 r MVS0670X35S080 267.2 270.2 323.2 322 1.2 8 4
6.7 40 r MVS0670X40S070 301.2 304.2 357.2 356 1.2 7 4
6.7 40 r MVS0670X40S080 301.2 304.2 357.2 356 1.2 8 4
6.8 3 a MVS0680X03S070 36.2 36.2 89.2 88 1.2 7 2
6.8 3 a MVS0680X03S080 36.2 38.2 89.2 88 1.2 8 2
6.8 5 a MVS0680X05S070 57.2 57.2 110.2 109 1.2 7 2
6.8 5 a MVS0680X05S080 57.2 59.2 110.2 109 1.2 8 2
6.8 8 a MVS0680X08S070 78.2 78.2 131.2 130 1.2 7 2
6.8 8 a MVS0680X08S080 78.2 80.2 131.2 130 1.2 8 2
6.8 10 a MVS0680X10S070 92.2 95.2 148.2 147 1.2 7 4
6.8 15 a MVS0680X15S070 127.2 130.2 183.2 182 1.2 7 4
6.8 20 a MVS0680X20S070 162.2 165.2 218.2 217 1.2 7 4
6.8 25 a MVS0680X25S070 197.2 200.2 253.2 252 1.2 7 4
6.8 30 a MVS0680X30S070 232.2 235.2 288.2 287 1.2 7 4
6.8 35 r MVS0680X35S070 267.2 270.2 323.2 322 1.2 7 4
6.8 35 r MVS0680X35S080 267.2 270.2 323.2 322 1.2 8 4
6.8 40 r MVS0680X40S070 301.2 304.2 357.2 356 1.2 7 4
6.8 40 r MVS0680X40S080 301.2 304.2 357.2 356 1.2 8 4
6.9 3 a MVS0690X03S070 36.3 36.3 89.3 88 1.3 7 2
6.9 3 a MVS0690X03S080 36.3 38.3 89.3 88 1.3 8 2
6.9 5 a MVS0690X05S070 57.3 57.3 110.3 109 1.3 7 2
6.9 5 a MVS0690X05S080 57.3 59.3 110.3 109 1.3 8 2
6.9 8 a MVS0690X08S070 78.3 78.3 131.3 130 1.3 7 2
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6.9 8 a MVS0690X08S080 78.3 80.3 131.3 130 1.3 8 2
6.9 10 a MVS0690X10S070 92.3 95.3 148.3 147 1.3 7 4
6.9 15 a MVS0690X15S070 127.3 130.3 183.3 182 1.3 7 4
6.9 20 a MVS0690X20S070 162.3 165.3 218.3 217 1.3 7 4
6.9 25 a MVS0690X25S070 197.3 200.3 253.3 252 1.3 7 4
6.9 30 a MVS0690X30S070 232.3 235.3 288.3 287 1.3 7 4
6.9 35 r MVS0690X35S070 267.3 270.3 323.3 322 1.3 7 4
6.9 35 r MVS0690X35S080 267.3 270.3 323.3 322 1.3 8 4
6.9 40 r MVS0690X40S070 301.3 304.3 357.3 356 1.3 7 4
6.9 40 r MVS0690X40S080 301.3 304.3 357.3 356 1.3 8 4
7.0 3 a MVS0700X03S070 36.3 36.3 89.3 88 1.3 7 2
7.0 3 a MVS0700X03S080 36.3 38.3 89.3 88 1.3 8 2
7.0 5 a MVS0700X05S070 57.3 57.3 110.3 109 1.3 7 2
7.0 5 a MVS0700X05S080 57.3 59.3 110.3 109 1.3 8 2
7.0 8 a MVS0700X08S070 78.3 78.3 131.3 130 1.3 7 2
7.0 8 a MVS0700X08S080 78.3 80.3 131.3 130 1.3 8 2
7.0 10 a MVS0700X10S070 92.3 95.3 148.3 147 1.3 7 4
7.0 15 a MVS0700X15S070 127.3 130.3 183.3 182 1.3 7 4
7.0 20 a MVS0700X20S070 162.3 165.3 218.3 217 1.3 7 4
7.0 25 a MVS0700X25S070 197.3 200.3 253.3 252 1.3 7 4
7.0 30 a MVS0700X30S070 232.3 235.3 288.3 287 1.3 7 4
7.0 35 a MVS0700X35S070 267.3 270.3 323.3 322 1.3 7 4
7.0 40 a MVS0700X40S070 301.3 304.3 357.3 356 1.3 7 4
7.1 3 a MVS0710X03S080 38.8 41.3 95.3 94 1.3 8 2
7.1 5 a MVS0710X05S080 61.3 65.3 119.3 118 1.3 8 2
7.1 8 a MVS0710X08S080 84.3 89.3 143.3 142 1.3 8 2
7.1 10 a MVS0710X10S080 99.3 102.3 156.3 155 1.3 8 4
7.1 15 a MVS0710X15S080 136.3 139.3 193.3 192 1.3 8 4
7.1 20 a MVS0710X20S080 174.3 177.3 231.3 230 1.3 8 4
7.1 25 a MVS0710X25S080 211.3 214.3 268.3 267 1.3 8 4
7.1 30 a MVS0710X30S080 249.3 252.3 306.3 305 1.3 8 4
7.1 35 r MVS0710X35S080 286.3 289.3 343.3 342 1.3 8 4
7.1 40 r MVS0710X40S080 321.3 324.3 378.3 377 1.3 8 4
7.2 3 a MVS0720X03S080 38.8 41.3 95.3 94 1.3 8 2
7.2 5 a MVS0720X05S080 61.3 65.3 119.3 118 1.3 8 2
7.2 8 a MVS0720X08S080 84.3 89.3 143.3 142 1.3 8 2
7.2 10 a MVS0720X10S080 99.3 102.3 156.3 155 1.3 8 4
7.2 15 a MVS0720X15S080 136.3 139.3 193.3 192 1.3 8 4
7.2 20 a MVS0720X20S080 174.3 177.3 231.3 230 1.3 8 4
7.2 25 a MVS0720X25S080 211.3 214.3 268.3 267 1.3 8 4
7.2 30 a MVS0720X30S080 249.3 252.3 306.3 305 1.3 8 4
7.2 35 r MVS0720X35S080 286.3 289.3 343.3 342 1.3 8 4
7.2 40 r MVS0720X40S080 321.3 324.3 378.3 377 1.3 8 4
7.3 3 a MVS0730X03S080 38.8 41.3 95.3 94 1.3 8 2
7.3 5 a MVS0730X05S080 61.3 65.3 119.3 118 1.3 8 2
7.3 8 a MVS0730X08S080 84.3 89.3 143.3 142 1.3 8 2
7.3 10 a MVS0730X10S080 99.3 102.3 156.3 155 1.3 8 4
7.3 15 a MVS0730X15S080 136.3 139.3 193.3 192 1.3 8 4
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7.3 20 a MVS0730X20S080 174.3 177.3 231.3 230 1.3 8 4
7.3 25 a MVS0730X25S080 211.3 214.3 268.3 267 1.3 8 4
7.3 30 a MVS0730X30S080 249.3 252.3 306.3 305 1.3 8 4
7.3 35 r MVS0730X35S080 286.3 289.3 343.3 342 1.3 8 4
7.3 40 r MVS0730X40S080 321.3 324.3 378.3 377 1.3 8 4
7.4 3 a MVS0740X03S080 38.8 41.3 95.3 94 1.3 8 2
7.4 5 a MVS0740X05S080 61.3 65.3 119.3 118 1.3 8 2
7.4 8 a MVS0740X08S080 84.3 89.3 143.3 142 1.3 8 2
7.4 10 a MVS0740X10S080 99.3 102.4 156.3 155 1.3 8 4
7.4 15 a MVS0740X15S080 136.3 139.4 193.3 192 1.3 8 4
7.4 20 a MVS0740X20S080 174.3 177.4 231.3 230 1.3 8 4
7.4 25 a MVS0740X25S080 211.3 214.4 268.3 267 1.3 8 4
7.4 30 a MVS0740X30S080 249.3 252.4 306.3 305 1.3 8 4
7.4 35 r MVS0740X35S080 286.3 289.4 343.3 342 1.3 8 4
7.4 40 r MVS0740X40S080 321.3 324.4 378.3 377 1.3 8 4
7.5 3 a MVS0750X03S080 38.9 41.4 95.4 94 1.4 8 2
7.5 5 a MVS0750X05S080 61.4 65.4 119.4 118 1.4 8 2
7.5 8 a MVS0750X08S080 84.4 89.4 143.4 142 1.4 8 2
7.5 10 a MVS0750X10S080 99.4 102.4 156.4 155 1.4 8 4
7.5 15 a MVS0750X15S080 136.4 139.4 193.4 192 1.4 8 4
7.5 20 a MVS0750X20S080 174.4 177.4 231.4 230 1.4 8 4
7.5 25 a MVS0750X25S080 211.4 214.4 268.4 267 1.4 8 4
7.5 30 a MVS0750X30S080 249.4 252.4 306.4 305 1.4 8 4
7.5 35 a MVS0750X35S080 286.4 289.4 343.4 342 1.4 8 4
7.5 40 a MVS0750X40S080 321.4 324.4 378.4 377 1.4 8 4
7.6 3 a MVS0760X03S080 41.4 41.4 95.4 94 1.4 8 2
7.6 5 a MVS0760X05S080 65.4 65.4 119.4 118 1.4 8 2
7.6 8 a MVS0760X08S080 89.4 89.4 143.4 142 1.4 8 2
7.6 10 a MVS0760X10S080 105.4 108.4 162.4 161 1.4 8 4
7.6 15 a MVS0760X15S080 145.4 148.4 202.4 201 1.4 8 4
7.6 20 a MVS0760X20S080 185.4 188.4 242.4 241 1.4 8 4
7.6 25 a MVS0760X25S080 225.4 228.4 282.4 281 1.4 8 4
7.6 30 a MVS0760X30S080 265.4 268.4 322.4 321 1.4 8 4
7.6 35 r MVS0760X35S080 305.4 308.4 362.4 361 1.4 8 4
7.6 40 r MVS0760X40S080 341.4 344.4 398.4 397 1.4 8 4
7.7 3 a MVS0770X03S080 41.4 41.4 95.4 94 1.4 8 2
7.7 5 a MVS0770X05S080 65.4 65.4 119.4 118 1.4 8 2
7.7 8 a MVS0770X08S080 89.4 89.4 143.4 142 1.4 8 2
7.7 10 a MVS0770X10S080 105.4 108.4 162.4 161 1.4 8 4
7.7 15 a MVS0770X15S080 145.4 148.4 202.4 201 1.4 8 4
7.7 20 a MVS0770X20S080 185.4 188.4 242.4 241 1.4 8 4
7.7 25 a MVS0770X25S080 225.4 228.4 282.4 281 1.4 8 4
7.7 30 a MVS0770X30S080 265.4 268.4 322.4 321 1.4 8 4
7.7 35 r MVS0770X35S080 305.4 308.4 362.4 361 1.4 8 4
7.7 40 r MVS0770X40S080 341.4 344.4 398.4 397 1.4 8 4
7.8 3 a MVS0780X03S080 41.4 41.4 95.4 94 1.4 8 2
7.8 5 a MVS0780X05S080 65.4 65.4 119.4 118 1.4 8 2
7.8 8 a MVS0780X08S080 89.4 89.4 143.4 142 1.4 8 2
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Brocas WSTAR
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7.8 10 a MVS0780X10S080 105.4 108.4 162.4 161 1.4 8 4
7.8 15 a MVS0780X15S080 145.4 148.4 202.4 201 1.4 8 4
7.8 20 a MVS0780X20S080 185.4 188.4 242.4 241 1.4 8 4
7.8 25 a MVS0780X25S080 225.4 228.4 282.4 281 1.4 8 4
7.8 30 a MVS0780X30S080 265.4 268.4 322.4 321 1.4 8 4
7.8 35 r MVS0780X35S080 305.4 308.4 362.4 361 1.4 8 4
7.8 40 r MVS0780X40S080 341.4 344.4 398.4 397 1.4 8 4
7.9 3 a MVS0790X03S080 41.4 41.4 95.4 94 1.4 8 2
7.9 5 a MVS0790X05S080 65.4 65.4 119.4 118 1.4 8 2
7.9 8 a MVS0790X08S080 89.4 89.4 143.4 142 1.4 8 2
7.9 10 a MVS0790X10S080 105.4 108.4 162.4 161 1.4 8 4
7.9 15 a MVS0790X15S080 145.4 148.4 202.4 201 1.4 8 4
7.9 20 a MVS0790X20S080 185.4 188.4 242.4 241 1.4 8 4
7.9 25 a MVS0790X25S080 225.4 228.4 282.4 281 1.4 8 4
7.9 30 a MVS0790X30S080 265.4 268.4 322.4 321 1.4 8 4
7.9 35 r MVS0790X35S080 305.4 308.4 362.4 361 1.4 8 4
7.9 40 r MVS0790X40S080 341.4 344.4 398.4 397 1.4 8 4
8.0 3 a MVS0800X03S080 41.5 41.5 95.5 94 1.5 8 2
8.0 5 a MVS0800X05S080 65.5 65.5 119.5 118 1.5 8 2
8.0 8 a MVS0800X08S080 89.5 89.5 143.5 142 1.5 8 2
8.0 10 a MVS0800X10S080 105.5 108.5 162.5 161 1.5 8 4
8.0 15 a MVS0800X15S080 145.5 148.5 202.5 201 1.5 8 4
8.0 20 a MVS0800X20S080 185.5 188.5 242.5 241 1.5 8 4
8.0 25 a MVS0800X25S080 225.5 228.5 282.5 281 1.5 8 4
8.0 30 a MVS0800X30S080 265.5 268.5 322.5 321 1.5 8 4
8.0 35 a MVS0800X35S080 305.5 308.5 362.5 361 1.5 8 4
8.0 40 a MVS0800X40S080 341.5 344.5 398.5 397 1.5 8 4
8.1 3 a MVS0810X03S090 44.0 46.5 101.5 100 1.5 9 2
8.1 3 a MVS0810X03S100 44.0 46.5 101.5 100 1.5 10 2
8.1 5 a MVS0810X05S090 69.5 73.5 128.5 127 1.5 9 2
8.1 5 a MVS0810X05S100 69.5 73.5 128.5 127 1.5 10 2
8.1 8 a MVS0810X08S090 95.5 100.5 155.5 154 1.5 9 2
8.1 8 a MVS0810X08S100 95.5 100.5 155.5 154 1.5 10 2
8.1 10 a MVS0810X10S090 112.5 115.5 170.5 169 1.5 9 4
8.1 15 a MVS0810X15S090 154.5 157.5 212.5 211 1.5 9 4
8.1 20 a MVS0810X20S090 197.5 200.5 255.5 254 1.5 9 4
8.1 25 a MVS0810X25S090 239.5 242.5 297.5 296 1.5 9 4
8.1 30 a MVS0810X30S090 282.5 285.5 340.5 339 1.5 9 4
8.1 35 r MVS0810X35S090 324.5 327.5 382.5 381 1.5 9 4
8.1 35 r MVS0810X35S100 324.5 327.5 382.5 381 1.5 10 4
8.1 40 r MVS0810X40S090 366.5 369.5 424.5 423 1.5 9 4
8.1 40 r MVS0810X40S100 366.5 369.5 424.5 423 1.5 10 4
8.2 3 a MVS0820X03S090 44.0 46.5 101.5 100 1.5 9 2
8.2 3 a MVS0820X03S100 44.0 46.5 101.5 100 1.5 10 2
8.2 5 a MVS0820X05S090 69.5 73.5 128.5 127 1.5 9 2
8.2 5 a MVS0820X05S100 69.5 73.5 128.5 127 1.5 10 2
8.2 8 a MVS0820X08S090 95.5 100.5 155.5 154 1.5 9 2
8.2 8 a MVS0820X08S100 95.5 100.5 155.5 154 1.5 10 2
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8.2 10 a MVS0820X10S090 112.5 115.5 170.5 169 1.5 9 4
8.2 15 a MVS0820X15S090 154.5 157.5 212.5 211 1.5 9 4
8.2 20 a MVS0820X20S090 197.5 200.5 255.5 254 1.5 9 4
8.2 25 a MVS0820X25S090 239.5 242.5 297.5 296 1.5 9 4
8.2 30 a MVS0820X30S090 282.5 285.5 340.5 339 1.5 9 4
8.2 35 r MVS0820X35S090 324.5 327.5 382.5 381 1.5 9 4
8.2 35 r MVS0820X35S100 324.5 327.5 382.5 381 1.5 10 4
8.2 40 r MVS0820X40S090 366.5 369.5 424.5 423 1.5 9 4
8.2 40 r MVS0820X40S100 366.5 369.5 424.5 423 1.5 10 4
8.3 3 a MVS0830X03S090 44.0 46.5 101.5 100 1.5 9 2
8.3 3 a MVS0830X03S100 44.0 46.5 101.5 100 1.5 10 2
8.3 5 a MVS0830X05S090 69.5 73.5 128.5 127 1.5 9 2
8.3 5 a MVS0830X05S100 69.5 73.5 128.5 127 1.5 10 2
8.3 8 a MVS0830X08S090 95.5 100.5 155.5 154 1.5 9 2
8.3 8 a MVS0830X08S100 95.5 100.5 155.5 154 1.5 10 2
8.3 10 a MVS0830X10S090 112.5 115.5 170.5 169 1.5 9 4
8.3 15 a MVS0830X15S090 154.5 157.5 212.5 211 1.5 9 4
8.3 20 a MVS0830X20S090 197.5 200.5 255.5 254 1.5 9 4
8.3 25 a MVS0830X25S090 239.5 242.5 297.5 296 1.5 9 4
8.3 30 a MVS0830X30S090 282.5 285.5 340.5 339 1.5 9 4
8.3 35 r MVS0830X35S090 324.5 327.5 382.5 381 1.5 9 4
8.3 35 r MVS0830X35S100 324.5 327.5 382.5 381 1.5 10 4
8.3 40 r MVS0830X40S090 366.5 369.5 424.5 423 1.5 9 4
8.3 40 r MVS0830X40S100 366.5 369.5 424.5 423 1.5 10 4
8.4 3 a MVS0840X03S090 44.0 46.5 101.5 100 1.5 9 2
8.4 3 a MVS0840X03S100 44.0 46.5 101.5 100 1.5 10 2
8.4 5 a MVS0840X05S090 69.5 73.5 128.5 127 1.5 9 2
8.4 5 a MVS0840X05S100 69.5 73.5 128.5 127 1.5 10 2
8.4 8 a MVS0840X08S090 95.5 100.5 155.5 154 1.5 9 2
8.4 8 a MVS0840X08S100 95.5 100.5 155.5 154 1.5 10 2
8.4 10 a MVS0840X10S090 112.5 115.5 170.5 169 1.5 9 4
8.4 15 a MVS0840X15S090 154.5 157.5 212.5 211 1.5 9 4
8.4 20 a MVS0840X20S090 197.5 200.5 255.5 254 1.5 9 4
8.4 25 a MVS0840X25S090 239.5 242.5 297.5 296 1.5 9 4
8.4 30 a MVS0840X30S090 282.5 285.5 340.5 339 1.5 9 4
8.4 35 r MVS0840X35S090 324.5 327.5 382.5 381 1.5 9 4
8.4 35 r MVS0840X35S100 324.5 327.5 382.5 381 1.5 10 4
8.4 40 r MVS0840X40S090 366.5 369.5 424.5 423 1.5 9 4
8.4 40 r MVS0840X40S100 366.5 369.5 424.5 423 1.5 10 4
8.5 3 a MVS0850X03S090 44.0 46.5 101.5 100 1.5 9 2
8.5 3 a MVS0850X03S100 44.0 46.5 101.5 100 1.5 10 2
8.5 5 a MVS0850X05S090 69.5 73.5 128.5 127 1.5 9 2
8.5 5 a MVS0850X05S100 69.5 73.5 128.5 127 1.5 10 2
8.5 8 a MVS0850X08S090 95.5 100.5 155.5 154 1.5 9 2
8.5 8 a MVS0850X08S100 95.5 100.5 155.5 154 1.5 10 2
8.5 10 a MVS0850X10S090 112.5 115.6 170.5 169 1.5 9 4
8.5 15 a MVS0850X15S090 154.5 157.6 212.5 211 1.5 9 4
8.5 20 a MVS0850X20S090 197.5 200.6 255.5 254 1.5 9 4
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8.5 25 a MVS0850X25S090 239.5 242.6 297.5 296 1.5 9 4
8.5 30 a MVS0850X30S090 282.5 285.6 340.5 339 1.5 9 4
8.5 35 a MVS0850X35S090 324.5 327.6 382.5 381 1.5 9 4
8.5 40 a MVS0850X40S090 366.5 369.6 424.5 423 1.5 9 4
8.6 3 a MVS0860X03S090 46.6 46.6 101.6 100 1.6 9 2
8.6 3 a MVS0860X03S100 46.6 48.6 101.6 100 1.6 10 2
8.6 5 a MVS0860X05S090 73.6 73.6 128.6 127 1.6 9 2
8.6 5 a MVS0860X05S100 73.6 75.6 128.6 127 1.6 10 2
8.6 8 a MVS0860X08S090 100.6 100.6 155.6 154 1.6 9 2
8.6 8 a MVS0860X08S100 100.6 102.6 155.6 154 1.6 10 2
8.6 10 a MVS0860X10S090 118.6 121.6 176.6 175 1.6 9 4
8.6 15 a MVS0860X15S090 163.6 166.6 221.6 220 1.6 9 4
8.6 20 a MVS0860X20S090 208.6 211.6 266.6 265 1.6 9 4
8.6 25 a MVS0860X25S090 253.6 256.6 311.6 310 1.6 9 4
8.6 30 a MVS0860X30S090 298.6 301.6 356.6 355 1.6 9 4
8.6 35 r MVS0860X35S090 343.6 346.6 401.6 400 1.6 9 4
8.6 35 r MVS0860X35S100 343.6 346.6 401.6 400 1.6 10 4
8.6 40 r MVS0860X40S090 391.6 394.6 449.6 448 1.6 9 4
8.6 40 r MVS0860X40S100 391.6 394.6 449.6 448 1.6 10 4
8.7 3 a MVS0870X03S090 46.6 46.6 101.6 100 1.6 9 2
8.7 3 a MVS0870X03S100 46.6 48.6 101.6 100 1.6 10 2
8.7 5 a MVS0870X05S090 73.6 73.6 128.6 127 1.6 9 2
8.7 5 a MVS0870X05S100 73.6 75.6 128.6 127 1.6 10 2
8.7 8 a MVS0870X08S090 100.6 100.6 155.6 154 1.6 9 2
8.7 8 a MVS0870X08S100 100.6 102.6 155.6 154 1.6 10 2
8.7 10 a MVS0870X10S090 118.6 121.6 176.6 175 1.6 9 4
8.7 15 a MVS0870X15S090 163.6 166.6 221.6 220 1.6 9 4
8.7 20 a MVS0870X20S090 208.6 211.6 266.6 265 1.6 9 4
8.7 25 a MVS0870X25S090 253.6 256.6 311.6 310 1.6 9 4
8.7 30 a MVS0870X30S090 298.6 301.6 356.6 355 1.6 9 4
8.7 35 r MVS0870X35S090 343.6 346.6 401.6 400 1.6 9 4
8.7 35 r MVS0870X35S100 343.6 346.6 401.6 400 1.6 10 4
8.7 40 r MVS0870X40S090 391.6 394.6 449.6 448 1.6 9 4
8.7 40 r MVS0870X40S100 391.6 394.6 449.6 448 1.6 10 4
8.8 3 a MVS0880X03S090 46.6 46.6 101.6 100 1.6 9 2
8.8 3 a MVS0880X03S100 46.6 48.6 101.6 100 1.6 10 2
8.8 5 a MVS0880X05S090 73.6 73.6 128.6 127 1.6 9 2
8.8 5 a MVS0880X05S100 73.6 75.6 128.6 127 1.6 10 2
8.8 8 a MVS0880X08S090 100.6 100.6 155.6 154 1.6 9 2
8.8 8 a MVS0880X08S100 100.6 102.6 155.6 154 1.6 10 2
8.8 10 a MVS0880X10S090 118.6 121.6 176.6 175 1.6 9 4
8.8 15 a MVS0880X15S090 163.6 166.6 221.6 220 1.6 9 4
8.8 20 a MVS0880X20S090 208.6 211.6 266.6 265 1.6 9 4
8.8 25 a MVS0880X25S090 253.6 256.6 311.6 310 1.6 9 4
8.8 30 a MVS0880X30S090 298.6 301.6 356.6 355 1.6 9 4
8.8 35 r MVS0880X35S090 343.6 346.6 401.6 400 1.6 9 4
8.8 35 r MVS0880X35S100 343.6 346.6 401.6 400 1.6 10 4
8.8 40 r MVS0880X40S090 391.6 394.6 449.6 448 1.6 9 4
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8.8 40 r MVS0880X40S100 391.6 394.6 449.6 448 1.6 10 4
8.9 3 a MVS0890X03S090 46.6 46.6 101.6 100 1.6 9 2
8.9 3 a MVS0890X03S100 46.6 48.6 101.6 100 1.6 10 2
8.9 5 a MVS0890X05S090 73.6 73.6 128.6 127 1.6 9 2
8.9 5 a MVS0890X05S100 73.6 75.6 128.6 127 1.6 10 2
8.9 8 a MVS0890X08S090 100.6 100.6 155.6 154 1.6 9 2
8.9 8 a MVS0890X08S100 100.6 102.6 155.6 154 1.6 10 2
8.9 10 a MVS0890X10S090 118.6 121.6 176.6 175 1.6 9 4
8.9 15 a MVS0890X15S090 163.6 166.6 221.6 220 1.6 9 4
8.9 20 a MVS0890X20S090 208.6 211.6 266.6 265 1.6 9 4
8.9 25 a MVS0890X25S090 253.6 256.6 311.6 310 1.6 9 4
8.9 30 a MVS0890X30S090 298.6 301.6 356.6 355 1.6 9 4
8.9 35 r MVS0890X35S090 343.6 346.6 401.6 400 1.6 9 4
8.9 35 r MVS0890X35S100 343.6 346.6 401.6 400 1.6 10 4
8.9 40 r MVS0890X40S090 391.6 394.6 449.6 448 1.6 9 4
8.9 40 r MVS0890X40S100 391.6 394.6 449.6 448 1.6 10 4
9.0 3 a MVS0900X03S090 46.6 46.6 101.6 100 1.6 9 2
9.0 3 a MVS0900X03S100 46.6 48.6 101.6 100 1.6 10 2
9.0 5 a MVS0900X05S090 73.6 73.6 128.6 127 1.6 9 2
9.0 5 a MVS0900X05S100 73.6 75.6 128.6 127 1.6 10 2
9.0 8 a MVS0900X08S090 100.6 100.6 155.6 154 1.6 9 2
9.0 8 a MVS0900X08S100 100.6 102.6 155.6 154 1.6 10 2
9.0 10 a MVS0900X10S090 118.6 121.6 176.6 175 1.6 9 4
9.0 15 a MVS0900X15S090 163.6 166.6 221.6 220 1.6 9 4
9.0 20 a MVS0900X20S090 208.6 211.6 266.6 265 1.6 9 4
9.0 25 a MVS0900X25S090 253.6 256.6 311.6 310 1.6 9 4
9.0 30 a MVS0900X30S090 298.6 301.6 356.6 355 1.6 9 4
9.0 35 a MVS0900X35S090 343.6 346.6 401.6 400 1.6 9 4
9.0 40 a MVS0900X40S090 391.6 394.6 449.6 448 1.6 9 4
9.1 3 a MVS0910X03S100 49.2 51.7 107.7 106 1.7 10 2
9.1 5 a MVS0910X05S100 77.7 81.7 137.7 136 1.7 10 2
9.1 8 a MVS0910X08S100 106.7 111.7 167.7 166 1.7 10 2
9.1 10 a MVS0910X10S100 125.7 128.7 183.7 182 1.7 10 4
9.1 15 a MVS0910X15S100 172.7 175.7 230.7 229 1.7 10 4
9.1 20 a MVS0910X20S100 220.7 223.7 278.7 277 1.7 10 4
9.1 25 a MVS0910X25S100 267.7 270.7 325.7 324 1.7 10 4
9.1 30 a MVS0910X30S100 315.7 318.7 373.7 372 1.7 10 4
9.1 35 r MVS0910X35S100 362.7 365.7 420.7 419 1.7 10 4
9.2 3 a MVS0920X03S100 49.2 51.7 107.7 106 1.7 10 2
9.2 5 a MVS0920X05S100 77.7 81.7 137.7 136 1.7 10 2
9.2 8 a MVS0920X08S100 106.7 111.7 167.7 166 1.7 10 2
9.2 10 a MVS0920X10S100 125.7 128.7 183.7 182 1.7 10 4
9.2 15 a MVS0920X15S100 172.7 175.7 230.7 229 1.7 10 4
9.2 20 a MVS0920X20S100 220.7 223.7 278.7 277 1.7 10 4
9.2 25 a MVS0920X25S100 267.7 270.7 325.7 324 1.7 10 4
9.2 30 a MVS0920X30S100 315.7 318.7 373.7 372 1.7 10 4
9.2 35 r MVS0920X35S100 362.7 365.7 420.7 419 1.7 10 4
9.3 3 a MVS0930X03S100 49.2 51.7 107.7 106 1.7 10 2
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9.3 5 a MVS0930X05S100 77.7 81.7 137.7 136 1.7 10 2
9.3 8 a MVS0930X08S100 106.7 111.7 167.7 166 1.7 10 2
9.3 10 a MVS0930X10S100 125.7 128.7 183.7 182 1.7 10 4
9.3 15 a MVS0930X15S100 172.7 175.7 230.7 229 1.7 10 4
9.3 20 a MVS0930X20S100 220.7 223.7 278.7 277 1.7 10 4
9.3 25 a MVS0930X25S100 267.7 270.7 325.7 324 1.7 10 4
9.3 30 a MVS0930X30S100 315.7 318.7 373.7 372 1.7 10 4
9.3 35 r MVS0930X35S100 362.7 365.7 420.7 419 1.7 10 4
9.4 3 a MVS0940X03S100 49.2 51.7 107.7 106 1.7 10 2
9.4 5 a MVS0940X05S100 77.7 81.7 137.7 136 1.7 10 2
9.4 8 a MVS0940X08S100 106.7 111.7 167.7 166 1.7 10 2
9.4 10 a MVS0940X10S100 125.7 128.7 183.7 182 1.7 10 4
9.4 15 a MVS0940X15S100 172.7 175.7 230.7 229 1.7 10 4
9.4 20 a MVS0940X20S100 220.7 223.7 278.7 277 1.7 10 4
9.4 25 a MVS0940X25S100 267.7 270.7 325.7 324 1.7 10 4
9.4 30 a MVS0940X30S100 315.7 318.7 373.7 372 1.7 10 4
9.4 35 r MVS0940X35S100 362.7 365.7 420.7 419 1.7 10 4
9.5 3 a MVS0950X03S100 49.2 51.7 107.7 106 1.7 10 2
9.5 5 a MVS0950X05S100 77.7 81.7 137.7 136 1.7 10 2
9.5 8 a MVS0950X08S100 106.7 111.7 167.7 166 1.7 10 2
9.5 10 a MVS0950X10S100 125.7 128.7 183.7 182 1.7 10 4
9.5 15 a MVS0950X15S100 172.7 175.7 230.7 229 1.7 10 4
9.5 20 a MVS0950X20S100 220.7 223.7 278.7 277 1.7 10 4
9.5 25 a MVS0950X25S100 267.7 270.7 325.7 324 1.7 10 4
9.5 30 a MVS0950X30S100 315.7 318.7 373.7 372 1.7 10 4
9.5 35 a MVS0950X35S100 362.7 365.7 420.7 419 1.7 10 4
9.6 3 a MVS0960X03S100 51.7 51.7 107.7 106 1.7 10 2
9.6 5 a MVS0960X05S100 81.7 81.7 137.7 136 1.7 10 2
9.6 8 a MVS0960X08S100 111.7 111.7 167.7 166 1.7 10 2
9.6 10 a MVS0960X10S100 131.7 134.8 189.7 188 1.7 10 4
9.6 15 a MVS0960X15S100 181.7 184.8 239.7 238 1.7 10 4
9.6 20 a MVS0960X20S100 231.7 234.8 289.7 288 1.7 10 4
9.6 25 a MVS0960X25S100 281.7 284.8 339.7 338 1.7 10 4
9.6 30 a MVS0960X30S100 331.7 334.8 389.7 388 1.7 10 4
9.6 35 r MVS0960X35S100 381.7 384.8 439.7 438 1.7 10 4
9.7 3 a MVS0970X03S100 51.8 51.8 107.8 106 1.8 10 2
9.7 5 a MVS0970X05S100 81.8 81.8 137.8 136 1.8 10 2
9.7 8 a MVS0970X08S100 111.8 111.8 167.8 166 1.8 10 2
9.7 10 a MVS0970X10S100 131.8 134.8 189.8 188 1.8 10 4
9.7 15 a MVS0970X15S100 181.8 184.8 239.8 238 1.8 10 4
9.7 20 a MVS0970X20S100 231.8 234.8 289.8 288 1.8 10 4
9.7 25 a MVS0970X25S100 281.8 284.8 339.8 338 1.8 10 4
9.7 30 a MVS0970X30S100 331.8 334.8 389.8 388 1.8 10 4
9.7 35 r MVS0970X35S100 381.8 384.8 439.8 438 1.8 10 4
9.8 3 a MVS0980X03S100 51.8 51.8 107.8 106 1.8 10 2
9.8 5 a MVS0980X05S100 81.8 81.8 137.8 136 1.8 10 2
9.8 8 a MVS0980X08S100 111.8 111.8 167.8 166 1.8 10 2
9.8 10 a MVS0980X10S100 131.8 134.8 189.8 188 1.8 10 4
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9.8 15 a MVS0980X15S100 181.8 184.8 239.8 238 1.8 10 4
9.8 20 a MVS0980X20S100 231.8 234.8 289.8 288 1.8 10 4
9.8 25 a MVS0980X25S100 281.8 284.8 339.8 338 1.8 10 4
9.8 30 a MVS0980X30S100 331.8 334.8 389.8 388 1.8 10 4
9.8 35 r MVS0980X35S100 381.8 384.8 439.8 438 1.8 10 4
9.9 3 a MVS0990X03S100 51.8 51.8 107.8 106 1.8 10 2
9.9 5 a MVS0990X05S100 81.8 81.8 137.8 136 1.8 10 2
9.9 8 a MVS0990X08S100 111.8 111.8 167.8 166 1.8 10 2
9.9 10 a MVS0990X10S100 131.8 134.8 189.8 188 1.8 10 4
9.9 15 a MVS0990X15S100 181.8 184.8 239.8 238 1.8 10 4
9.9 20 a MVS0990X20S100 231.8 234.8 289.8 288 1.8 10 4
9.9 25 a MVS0990X25S100 281.8 284.8 339.8 338 1.8 10 4
9.9 30 a MVS0990X30S100 331.8 334.8 389.8 388 1.8 10 4
9.9 35 r MVS0990X35S100 381.8 384.8 439.8 438 1.8 10 4

10.0 3 a MVS1000X03S100 51.8 51.8 107.8 106 1.8 10 2
10.0 5 a MVS1000X05S100 81.8 81.8 137.8 136 1.8 10 2
10.0 8 a MVS1000X08S100 111.8 111.8 167.8 166 1.8 10 2
10.0 10 a MVS1000X10S100 131.8 134.8 189.8 188 1.8 10 4
10.0 15 a MVS1000X15S100 181.8 184.8 239.8 238 1.8 10 4
10.0 20 a MVS1000X20S100 231.8 234.8 289.8 288 1.8 10 4
10.0 25 a MVS1000X25S100 281.8 284.8 339.8 338 1.8 10 4
10.0 30 a MVS1000X30S100 331.8 334.8 389.8 388 1.8 10 4
10.0 35 a MVS1000X35S100 381.8 384.8 439.8 438 1.8 10 4
10.1 3 a MVS1010X03S110 54.3 56.8 117.8 116 1.8 11 2
10.1 3 a MVS1010X03S120 54.3 56.8 117.8 116 1.8 12 2
10.1 5 a MVS1010X05S110 85.8 89.8 150.8 149 1.8 11 2
10.1 5 a MVS1010X05S120 85.8 89.8 150.8 149 1.8 12 2
10.1 8 a MVS1010X08S110 117.8 122.8 183.8 182 1.8 11 2
10.1 8 a MVS1010X08S120 117.8 122.8 183.8 182 1.8 12 2
10.1 10 a MVS1010X10S110 138.8 141.8 202.8 201 1.8 11 4
10.1 15 a MVS1010X15S110 190.8 193.8 254.8 253 1.8 11 4
10.1 20 a MVS1010X20S110 243.8 246.8 307.8 306 1.8 11 4
10.1 25 a MVS1010X25S110 295.8 298.8 359.8 358 1.8 11 4
10.2 3 a MVS1020X03S110 54.4 56.9 117.9 116 1.9 11 2
10.2 3 a MVS1020X03S120 54.4 56.9 117.9 116 1.9 12 2
10.2 5 a MVS1020X05S110 85.9 89.9 150.9 149 1.9 11 2
10.2 5 a MVS1020X05S120 85.9 89.9 150.9 149 1.9 12 2
10.2 8 a MVS1020X08S110 117.9 122.9 183.9 182 1.9 11 2
10.2 8 a MVS1020X08S120 117.9 122.9 183.9 182 1.9 12 2
10.2 10 a MVS1020X10S110 138.9 141.9 202.9 201 1.9 11 4
10.2 15 a MVS1020X15S110 190.9 193.9 254.9 253 1.9 11 4
10.2 20 a MVS1020X20S110 243.9 246.9 307.9 306 1.9 11 4
10.2 25 a MVS1020X25S110 295.9 298.9 359.9 358 1.9 11 4
10.3 3 a MVS1030X03S110 54.4 56.9 117.9 116 1.9 11 2
10.3 3 a MVS1030X03S120 54.4 56.9 117.9 116 1.9 12 2
10.3 5 a MVS1030X05S110 85.9 89.9 150.9 149 1.9 11 2
10.3 5 a MVS1030X05S120 85.9 89.9 150.9 149 1.9 12 2
10.3 8 a MVS1030X08S110 117.9 122.9 183.9 182 1.9 11 2
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10.3 8 a MVS1030X08S120 117.9 122.9 183.9 182 1.9 12 2
10.3 10 a MVS1030X10S110 138.9 141.9 202.9 201 1.9 11 4
10.3 15 a MVS1030X15S110 190.9 193.9 254.9 253 1.9 11 4
10.3 20 a MVS1030X20S110 243.9 246.9 307.9 306 1.9 11 4
10.3 25 a MVS1030X25S110 295.9 298.9 359.9 358 1.9 11 4
10.4 3 a MVS1040X03S110 54.4 56.9 117.9 116 1.9 11 2
10.4 3 a MVS1040X03S120 54.4 56.9 117.9 116 1.9 12 2
10.4 5 a MVS1040X05S110 85.9 89.9 150.9 149 1.9 11 2
10.4 5 a MVS1040X05S120 85.9 89.9 150.9 149 1.9 12 2
10.4 8 a MVS1040X08S110 117.9 122.9 183.9 182 1.9 11 2
10.4 8 a MVS1040X08S120 117.9 122.9 183.9 182 1.9 12 2
10.4 10 a MVS1040X10S110 138.9 141.9 202.9 201 1.9 11 4
10.4 15 a MVS1040X15S110 190.9 193.9 254.9 253 1.9 11 4
10.4 20 a MVS1040X20S110 243.9 246.9 307.9 306 1.9 11 4
10.4 25 a MVS1040X25S110 295.9 298.9 359.9 358 1.9 11 4
10.5 3 a MVS1050X03S110 54.4 56.9 117.9 116 1.9 11 2
10.5 3 a MVS1050X03S120 54.4 56.9 117.9 116 1.9 12 2
10.5 5 a MVS1050X05S110 85.9 89.9 150.9 149 1.9 11 2
10.5 5 a MVS1050X05S120 85.9 89.9 150.9 149 1.9 12 2
10.5 8 a MVS1050X08S110 117.9 122.9 183.9 182 1.9 11 2
10.5 8 a MVS1050X08S120 117.9 122.9 183.9 182 1.9 12 2
10.5 10 a MVS1050X10S110 138.9 141.9 202.9 201 1.9 11 4
10.5 15 a MVS1050X15S110 190.9 193.9 254.9 253 1.9 11 4
10.5 20 a MVS1050X20S110 243.9 246.9 307.9 306 1.9 11 4
10.5 25 a MVS1050X25S110 295.9 298.9 359.9 358 1.9 11 4
10.6 3 a MVS1060X03S110 56.9 56.9 117.9 116 1.9 11 2
10.6 3 a MVS1060X03S120 56.9 57.9 117.9 116 1.9 12 2
10.6 5 a MVS1060X05S110 89.9 89.9 150.9 149 1.9 11 2
10.6 5 a MVS1060X05S120 89.9 90.9 150.9 149 1.9 12 2
10.6 8 a MVS1060X08S110 122.9 122.9 183.9 182 1.9 11 2
10.6 8 a MVS1060X08S120 122.9 123.9 183.9 182 1.9 12 2
10.6 10 a MVS1060X10S110 144.9 147.9 208.9 207 1.9 11 4
10.6 15 a MVS1060X15S110 199.9 202.9 263.9 262 1.9 11 4
10.6 20 a MVS1060X20S110 254.9 257.9 318.9 317 1.9 11 4
10.6 25 a MVS1060X25S110 309.9 312.9 373.9 372 1.9 11 4
10.7 3 a MVS1070X03S110 56.9 56.9 117.9 116 1.9 11 2
10.7 3 a MVS1070X03S120 56.9 57.9 117.9 116 1.9 12 2
10.7 5 a MVS1070X05S110 89.9 89.9 150.9 149 1.9 11 2
10.7 5 a MVS1070X05S120 89.9 90.9 150.9 149 1.9 12 2
10.7 8 a MVS1070X08S110 122.9 122.9 183.9 182 1.9 11 2
10.7 8 a MVS1070X08S120 122.9 123.9 183.9 182 1.9 12 2
10.7 10 a MVS1070X10S110 144.9 148.0 208.9 207 1.9 11 4
10.7 15 a MVS1070X15S110 199.9 203.0 263.9 262 1.9 11 4
10.7 20 a MVS1070X20S110 254.9 258.0 318.9 317 1.9 11 4
10.7 25 a MVS1070X25S110 309.9 313.0 373.9 372 1.9 11 4
10.8 3 a MVS1080X03S110 57.0 57.0 118.0 116 2.0 11 2
10.8 3 a MVS1080X03S120 57.0 58.0 118.0 116 2.0 12 2
10.8 5 a MVS1080X05S110 90.0 90.0 151.0 149 2.0 11 2

DC

LC
F

LH O
A

L

LF PL D
C

O
N

D
P1

02
0

(l/d)

10.8 5 a MVS1080X05S120 90.0 91.0 151.0 149 2.0 12 2
10.8 8 a MVS1080X08S110 123.0 123.0 184.0 182 2.0 11 2
10.8 8 a MVS1080X08S120 123.0 124.0 184.0 182 2.0 12 2
10.8 10 a MVS1080X10S110 145.0 148.0 209.0 207 2.0 11 4
10.8 15 a MVS1080X15S110 200.0 203.0 264.0 262 2.0 11 4
10.8 20 a MVS1080X20S110 255.0 258.0 319.0 317 2.0 11 4
10.8 25 a MVS1080X25S110 310.0 313.0 374.0 372 2.0 11 4
10.9 3 a MVS1090X03S110 57.0 57.0 118.0 116 2.0 11 2
10.9 3 a MVS1090X03S120 57.0 58.0 118.0 116 2.0 12 2
10.9 5 a MVS1090X05S110 90.0 90.0 151.0 149 2.0 11 2
10.9 5 a MVS1090X05S120 90.0 91.0 151.0 149 2.0 12 2
10.9 8 a MVS1090X08S110 123.0 123.0 184.0 182 2.0 11 2
10.9 8 a MVS1090X08S120 123.0 124.0 184.0 182 2.0 12 2
10.9 10 a MVS1090X10S110 145.0 148.0 209.0 207 2.0 11 4
10.9 15 a MVS1090X15S110 200.0 203.0 264.0 262 2.0 11 4
10.9 20 a MVS1090X20S110 255.0 258.0 319.0 317 2.0 11 4
10.9 25 a MVS1090X25S110 310.0 313.0 374.0 372 2.0 11 4
11.0 3 a MVS1100X03S110 57.0 57.0 118.0 116 2.0 11 2
11.0 3 a MVS1100X03S120 57.0 58.0 118.0 116 2.0 12 2
11.0 5 a MVS1100X05S110 90.0 90.0 151.0 149 2.0 11 2
11.0 5 a MVS1100X05S120 90.0 91.0 151.0 149 2.0 12 2
11.0 8 a MVS1100X08S110 123.0 123.0 184.0 182 2.0 11 2
11.0 8 a MVS1100X08S120 123.0 124.0 184.0 182 2.0 12 2
11.0 10 a MVS1100X10S110 145.0 148.0 209.0 207 2.0 11 4
11.0 15 a MVS1100X15S110 200.0 203.0 264.0 262 2.0 11 4
11.0 20 a MVS1100X20S110 255.0 258.0 319.0 317 2.0 11 4
11.0 25 a MVS1100X25S110 310.0 313.0 374.0 372 2.0 11 4
11.1 3 a MVS1110X03S120 59.5 62.0 124.0 122 2.0 12 2
11.1 5 a MVS1110X05S120 94.0 98.0 160.0 158 2.0 12 2
11.1 8 a MVS1110X08S120 129.0 134.0 196.0 194 2.0 12 2
11.1 10 a MVS1110X10S120 152.0 155.0 217.0 215 2.0 12 4
11.1 15 a MVS1110X15S120 209.0 212.0 274.0 272 2.0 12 4
11.1 20 a MVS1110X20S120 267.0 270.0 332.0 330 2.0 12 4
11.1 25 a MVS1110X25S120 324.0 327.0 389.0 387 2.0 12 4
11.2 3 a MVS1120X03S120 59.5 62.0 124.0 122 2.0 12 2
11.2 5 a MVS1120X05S120 94.0 98.0 160.0 158 2.0 12 2
11.2 8 a MVS1120X08S120 129.0 134.0 196.0 194 2.0 12 2
11.2 10 a MVS1120X10S120 152.0 155.0 217.0 215 2.0 12 4
11.2 15 a MVS1120X15S120 209.0 212.0 274.0 272 2.0 12 4
11.2 20 a MVS1120X20S120 267.0 270.0 332.0 330 2.0 12 4
11.2 25 a MVS1120X25S120 324.0 327.0 389.0 387 2.0 12 4
11.3 3 a MVS1130X03S120 59.6 62.1 124.1 122 2.1 12 2
11.3 5 a MVS1130X05S120 94.1 98.1 160.1 158 2.1 12 2
11.3 8 a MVS1130X08S120 129.1 134.1 196.1 194 2.1 12 2
11.3 10 a MVS1130X10S120 152.1 155.1 217.1 215 2.1 12 4
11.3 15 a MVS1130X15S120 209.1 212.1 274.1 272 2.1 12 4
11.3 20 a MVS1130X20S120 267.1 270.1 332.1 330 2.1 12 4
11.3 25 a MVS1130X25S120 324.1 327.1 389.1 387 2.1 12 4
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11.4 3 a MVS1140X03S120 59.6 62.1 124.1 122 2.1 12 2
11.4 5 a MVS1140X05S120 94.1 98.1 160.1 158 2.1 12 2
11.4 8 a MVS1140X08S120 129.1 134.1 196.1 194 2.1 12 2
11.4 10 a MVS1140X10S120 152.1 155.1 217.1 215 2.1 12 4
11.4 15 a MVS1140X15S120 209.1 212.1 274.1 272 2.1 12 4
11.4 20 a MVS1140X20S120 267.1 270.1 332.1 330 2.1 12 4
11.4 25 a MVS1140X25S120 324.1 327.1 389.1 387 2.1 12 4
11.5 3 a MVS1150X03S120 59.6 62.1 124.1 122 2.1 12 2
11.5 5 a MVS1150X05S120 94.1 98.1 160.1 158 2.1 12 2
11.5 8 a MVS1150X08S120 129.1 134.1 196.1 194 2.1 12 2
11.5 10 a MVS1150X10S120 152.1 155.1 217.1 215 2.1 12 4
11.5 15 a MVS1150X15S120 209.1 212.1 274.1 272 2.1 12 4
11.5 20 a MVS1150X20S120 267.1 270.1 332.1 330 2.1 12 4
11.5 25 a MVS1150X25S120 324.1 327.1 389.1 387 2.1 12 4
11.6 3 a MVS1160X03S120 62.1 62.1 124.1 122 2.1 12 2
11.6 5 a MVS1160X05S120 98.1 98.1 160.1 158 2.1 12 2
11.6 8 a MVS1160X08S120 134.1 134.1 196.1 194 2.1 12 2
11.6 10 a MVS1160X10S120 158.1 161.1 223.1 221 2.1 12 4
11.6 15 a MVS1160X15S120 218.1 221.1 283.1 281 2.1 12 4
11.6 20 a MVS1160X20S120 278.1 281.1 343.1 341 2.1 12 4
11.6 25 a MVS1160X25S120 338.1 341.1 403.1 401 2.1 12 4
11.7 3 a MVS1170X03S120 62.1 62.1 124.1 122 2.1 12 2
11.7 5 a MVS1170X05S120 98.1 98.1 160.1 158 2.1 12 2
11.7 8 a MVS1170X08S120 134.1 134.1 196.1 194 2.1 12 2
11.7 10 a MVS1170X10S120 158.1 161.1 223.1 221 2.1 12 4
11.7 15 a MVS1170X15S120 218.1 221.1 283.1 281 2.1 12 4
11.7 20 a MVS1170X20S120 278.1 281.1 343.1 341 2.1 12 4
11.7 25 a MVS1170X25S120 338.1 341.1 403.1 401 2.1 12 4
11.8 3 a MVS1180X03S120 62.1 62.1 124.1 122 2.1 12 2
11.8 5 a MVS1180X05S120 98.1 98.1 160.1 158 2.1 12 2
11.8 8 a MVS1180X08S120 134.1 134.1 196.1 194 2.1 12 2
11.8 10 a MVS1180X10S120 158.1 161.2 223.1 221 2.1 12 4
11.8 15 a MVS1180X15S120 218.1 221.2 283.1 281 2.1 12 4
11.8 20 a MVS1180X20S120 278.1 281.2 343.1 341 2.1 12 4
11.8 25 a MVS1180X25S120 338.1 341.2 403.1 401 2.1 12 4
11.9 3 a MVS1190X03S120 62.2 62.2 124.2 122 2.2 12 2
11.9 5 a MVS1190X05S120 98.2 98.2 160.2 158 2.2 12 2
11.9 8 a MVS1190X08S120 134.2 134.2 196.2 194 2.2 12 2
11.9 10 a MVS1190X10S120 158.2 161.2 223.2 221 2.2 12 4
11.9 15 a MVS1190X15S120 218.2 221.2 283.2 281 2.2 12 4
11.9 20 a MVS1190X20S120 278.2 281.2 343.2 341 2.2 12 4
11.9 25 a MVS1190X25S120 338.2 341.2 403.2 401 2.2 12 4
12.0 3 a MVS1200X03S120 62.2 62.2 124.2 122 2.2 12 2
12.0 5 a MVS1200X05S120 98.2 98.2 160.2 158 2.2 12 2
12.0 8 a MVS1200X08S120 134.2 134.2 196.2 194 2.2 12 2
12.0 10 a MVS1200X10S120 158.2 161.2 223.2 221 2.2 12 4
12.0 15 a MVS1200X15S120 218.2 221.2 283.2 281 2.2 12 4
12.0 20 a MVS1200X20S120 278.2 281.2 343.2 341 2.2 12 4
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12.0 25 a MVS1200X25S120 338.2 341.2 403.2 401 2.2 12 4
12.1 3 a MVS1210X03S130 64.7 67.2 130.2 128 2.2 13 2
12.1 3 r MVS1210X03S140 64.7 67.2 130.2 128 2.2 14 2
12.1 5 a MVS1210X05S130 102.2 106.2 169.2 167 2.2 13 2
12.1 5 r MVS1210X05S140 102.2 106.2 169.2 167 2.2 14 2
12.1 8 r MVS1210X08S130 140.2 145.2 208.2 206 2.2 13 2
12.1 8 r MVS1210X08S140 140.2 145.2 208.2 206 2.2 14 2
12.1 10 r MVS1210X10S130 165.2 168.2 231.2 229 2.2 13 4
12.1 15 r MVS1210X15S130 227.2 230.2 293.2 291 2.2 13 4
12.1 20 r MVS1210X20S130 290.2 293.2 356.2 354 2.2 13 4
12.2 3 a MVS1220X03S130 64.7 67.2 130.2 128 2.2 13 2
12.2 3 r MVS1220X03S140 64.7 67.2 130.2 128 2.2 14 2
12.2 5 a MVS1220X05S130 102.2 106.2 169.2 167 2.2 13 2
12.2 5 r MVS1220X05S140 102.2 106.2 169.2 167 2.2 14 2
12.2 8 r MVS1220X08S130 140.2 145.2 208.2 206 2.2 13 2
12.2 8 r MVS1220X08S140 140.2 145.2 208.2 206 2.2 14 2
12.2 10 r MVS1220X10S130 165.2 168.2 231.2 229 2.2 13 4
12.2 15 r MVS1220X15S130 227.2 230.2 293.2 291 2.2 13 4
12.2 20 r MVS1220X20S130 290.2 293.2 356.2 354 2.2 13 4
12.3 3 a MVS1230X03S130 64.7 67.2 130.2 128 2.2 13 2
12.3 3 r MVS1230X03S140 64.7 67.2 130.2 128 2.2 14 2
12.3 5 a MVS1230X05S130 102.2 106.2 169.2 167 2.2 13 2
12.3 5 r MVS1230X05S140 102.2 106.2 169.2 167 2.2 14 2
12.3 8 r MVS1230X08S130 140.2 145.2 208.2 206 2.2 13 2
12.3 8 r MVS1230X08S140 140.2 145.2 208.2 206 2.2 14 2
12.3 10 r MVS1230X10S130 165.2 168.2 231.2 229 2.2 13 4
12.3 15 r MVS1230X15S130 227.2 230.2 293.2 291 2.2 13 4
12.3 20 r MVS1230X20S130 290.2 293.2 356.2 354 2.2 13 4
12.4 3 a MVS1240X03S130 64.8 67.3 130.3 128 2.3 13 2
12.4 3 r MVS1240X03S140 64.8 67.3 130.3 128 2.3 14 2
12.4 5 a MVS1240X05S130 102.3 106.3 169.3 167 2.3 13 2
12.4 5 r MVS1240X05S140 102.3 106.3 169.3 167 2.3 14 2
12.4 8 r MVS1240X08S130 140.3 145.3 208.3 206 2.3 13 2
12.4 8 r MVS1240X08S140 140.3 145.3 208.3 206 2.3 14 2
12.4 10 r MVS1240X10S130 165.3 168.3 231.3 229 2.3 13 4
12.4 15 r MVS1240X15S130 227.3 230.3 293.3 291 2.3 13 4
12.4 20 r MVS1240X20S130 290.3 293.3 356.3 354 2.3 13 4
12.5 3 a MVS1250X03S130 64.8 67.3 130.3 128 2.3 13 2
12.5 3 r MVS1250X03S140 64.8 67.3 130.3 128 2.3 14 2
12.5 5 a MVS1250X05S130 102.3 106.3 169.3 167 2.3 13 2
12.5 5 r MVS1250X05S140 102.3 106.3 169.3 167 2.3 14 2
12.5 8 a MVS1250X08S130 140.3 145.3 208.3 206 2.3 13 2
12.5 8 r MVS1250X08S140 140.3 145.3 208.3 206 2.3 14 2
12.5 10 a MVS1250X10S130 165.3 168.3 231.3 229 2.3 13 4
12.5 15 a MVS1250X15S130 227.3 230.3 293.3 291 2.3 13 4
12.5 20 a MVS1250X20S130 290.3 293.3 356.3 354 2.3 13 4
12.6 3 a MVS1260X03S130 67.3 67.3 130.3 128 2.3 13 2
12.6 3 r MVS1260X03S140 67.3 67.3 130.3 128 2.3 14 2
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12.6 5 a MVS1260X05S130 106.3 106.3 169.3 167 2.3 13 2
12.6 5 r MVS1260X05S140 106.3 106.3 169.3 167 2.3 14 2
12.6 8 r MVS1260X08S130 145.3 145.3 208.3 206 2.3 13 2
12.6 8 r MVS1260X08S140 145.3 145.3 208.3 206 2.3 14 2
12.6 10 r MVS1260X10S130 171.3 174.3 237.3 235 2.3 13 4
12.6 15 r MVS1260X15S130 236.3 239.3 302.3 300 2.3 13 4
12.6 20 r MVS1260X20S130 301.3 304.3 367.3 365 2.3 13 4
12.7 3 a MVS1270X03S130 67.3 67.3 130.3 128 2.3 13 2
12.7 3 r MVS1270X03S140 67.3 67.3 130.3 128 2.3 14 2
12.7 5 a MVS1270X05S130 106.3 106.3 169.3 167 2.3 13 2
12.7 5 r MVS1270X05S140 106.3 106.3 169.3 167 2.3 14 2
12.7 8 r MVS1270X08S130 145.3 145.3 208.3 206 2.3 13 2
12.7 8 r MVS1270X08S140 145.3 145.3 208.3 206 2.3 14 2
12.7 10 r MVS1270X10S130 171.3 174.3 237.3 235 2.3 13 4
12.7 15 r MVS1270X15S130 236.3 239.3 302.3 300 2.3 13 4
12.7 20 r MVS1270X20S130 301.3 304.3 367.3 365 2.3 13 4
12.8 3 a MVS1280X03S130 67.3 67.3 130.3 128 2.3 13 2
12.8 3 r MVS1280X03S140 67.3 67.3 130.3 128 2.3 14 2
12.8 5 a MVS1280X05S130 106.3 106.3 169.3 167 2.3 13 2
12.8 5 r MVS1280X05S140 106.3 106.3 169.3 167 2.3 14 2
12.8 8 r MVS1280X08S130 145.3 145.3 208.3 206 2.3 13 2
12.8 8 r MVS1280X08S140 145.3 145.3 208.3 206 2.3 14 2
12.8 10 r MVS1280X10S130 171.3 174.3 237.3 235 2.3 13 4
12.8 15 r MVS1280X15S130 236.3 239.3 302.3 300 2.3 13 4
12.8 20 r MVS1280X20S130 301.3 304.3 367.3 365 2.3 13 4
12.9 3 a MVS1290X03S130 67.3 67.3 130.3 128 2.3 13 2
12.9 3 r MVS1290X03S140 67.3 67.3 130.3 128 2.3 14 2
12.9 5 a MVS1290X05S130 106.3 106.3 169.3 167 2.3 13 2
12.9 5 r MVS1290X05S140 106.3 106.3 169.3 167 2.3 14 2
12.9 8 r MVS1290X08S130 145.3 145.3 208.3 206 2.3 13 2
12.9 8 r MVS1290X08S140 145.3 145.3 208.3 206 2.3 14 2
12.9 10 r MVS1290X10S130 171.3 174.4 237.3 235 2.3 13 4
12.9 15 r MVS1290X15S130 236.3 239.4 302.3 300 2.3 13 4
12.9 20 r MVS1290X20S130 301.3 304.4 367.3 365 2.3 13 4
13.0 3 a MVS1300X03S130 67.4 67.4 130.4 128 2.4 13 2
13.0 3 r MVS1300X03S140 67.4 67.4 130.4 128 2.4 14 2
13.0 5 a MVS1300X05S130 106.4 106.4 169.4 167 2.4 13 2
13.0 5 r MVS1300X05S140 106.4 106.4 169.4 167 2.4 14 2
13.0 8 a MVS1300X08S130 145.4 145.4 208.4 206 2.4 13 2
13.0 8 r MVS1300X08S140 145.4 145.4 208.4 206 2.4 14 2
13.0 10 a MVS1300X10S130 171.4 174.4 237.4 235 2.4 13 4
13.0 15 a MVS1300X15S130 236.4 239.4 302.4 300 2.4 13 4
13.0 20 a MVS1300X20S130 301.4 304.4 367.4 365 2.4 13 4
13.1 3 a MVS1310X03S140 69.9 72.4 136.4 134 2.4 14 2
13.1 5 a MVS1310X05S140 110.4 114.4 178.4 176 2.4 14 2
13.1 8 r MVS1310X08S140 151.4 156.4 220.4 218 2.4 14 2
13.1 10 r MVS1310X10S140 178.4 181.4 245.4 243 2.4 14 4
13.1 15 r MVS1310X15S140 245.4 248.4 312.4 310 2.4 14 4
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13.1 20 r MVS1310X20S140 313.4 316.4 380.4 378 2.4 14 4
13.2 3 a MVS1320X03S140 69.9 72.4 136.4 134 2.4 14 2
13.2 5 a MVS1320X05S140 110.4 114.4 178.4 176 2.4 14 2
13.2 8 r MVS1320X08S140 151.4 156.4 220.4 218 2.4 14 2
13.2 10 r MVS1320X10S140 178.4 181.4 245.4 243 2.4 14 4
13.2 15 r MVS1320X15S140 245.4 248.4 312.4 310 2.4 14 4
13.2 20 r MVS1320X20S140 313.4 316.4 380.4 378 2.4 14 4
13.3 3 a MVS1330X03S140 69.9 72.4 136.4 134 2.4 14 2
13.3 5 a MVS1330X05S140 110.4 114.4 178.4 176 2.4 14 2
13.3 8 r MVS1330X08S140 151.4 156.4 220.4 218 2.4 14 2
13.3 10 r MVS1330X10S140 178.4 181.4 245.4 243 2.4 14 4
13.3 15 r MVS1330X15S140 245.4 248.4 312.4 310 2.4 14 4
13.3 20 r MVS1330X20S140 313.4 316.4 380.4 378 2.4 14 4
13.4 3 a MVS1340X03S140 69.9 72.4 136.4 134 2.4 14 2
13.4 5 a MVS1340X05S140 110.4 114.4 178.4 176 2.4 14 2
13.4 8 r MVS1340X08S140 151.4 156.4 220.4 218 2.4 14 2
13.4 10 r MVS1340X10S140 178.4 181.4 245.4 243 2.4 14 4
13.4 15 r MVS1340X15S140 245.4 248.4 312.4 310 2.4 14 4
13.4 20 r MVS1340X20S140 313.4 316.4 380.4 378 2.4 14 4
13.5 3 a MVS1350X03S140 70.0 72.5 136.5 134 2.5 14 2
13.5 5 a MVS1350X05S140 110.5 114.5 178.5 176 2.5 14 2
13.5 8 a MVS1350X08S140 151.5 156.5 220.5 218 2.5 14 2
13.5 10 a MVS1350X10S140 178.5 181.5 245.5 243 2.5 14 4
13.5 15 a MVS1350X15S140 245.5 248.5 312.5 310 2.5 14 4
13.5 20 a MVS1350X20S140 313.5 316.5 380.5 378 2.5 14 4
13.6 3 a MVS1360X03S140 72.5 72.5 136.5 134 2.5 14 2
13.6 5 a MVS1360X05S140 114.5 114.5 178.5 176 2.5 14 2
13.6 8 r MVS1360X08S140 156.5 156.5 220.5 218 2.5 14 2
13.6 10 r MVS1360X10S140 184.5 187.5 251.5 249 2.5 14 4
13.6 15 r MVS1360X15S140 254.5 257.5 321.5 319 2.5 14 4
13.6 20 r MVS1360X20S140 324.5 327.5 391.5 389 2.5 14 4
13.7 3 a MVS1370X03S140 72.5 72.5 136.5 134 2.5 14 2
13.7 5 a MVS1370X05S140 114.5 114.5 178.5 176 2.5 14 2
13.7 8 r MVS1370X08S140 156.5 156.5 220.5 218 2.5 14 2
13.7 10 r MVS1370X10S140 184.5 187.5 251.5 249 2.5 14 4
13.7 15 r MVS1370X15S140 254.5 257.5 321.5 319 2.5 14 4
13.7 20 r MVS1370X20S140 324.5 327.5 391.5 389 2.5 14 4
13.8 3 a MVS1380X03S140 72.5 72.5 136.5 134 2.5 14 2
13.8 5 a MVS1380X05S140 114.5 114.5 178.5 176 2.5 14 2
13.8 8 r MVS1380X08S140 156.5 156.5 220.5 218 2.5 14 2
13.8 10 r MVS1380X10S140 184.5 187.5 251.5 249 2.5 14 4
13.8 15 r MVS1380X15S140 254.5 257.5 321.5 319 2.5 14 4
13.8 20 r MVS1380X20S140 324.5 327.5 391.5 389 2.5 14 4
13.9 3 a MVS1390X03S140 72.5 72.5 136.5 134 2.5 14 2
13.9 5 a MVS1390X05S140 114.5 114.5 178.5 176 2.5 14 2
13.9 8 r MVS1390X08S140 156.5 156.5 220.5 218 2.5 14 2
13.9 10 r MVS1390X10S140 184.5 187.5 251.5 249 2.5 14 4
13.9 15 r MVS1390X15S140 254.5 257.5 321.5 319 2.5 14 4
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13.9 20 r MVS1390X20S140 324.5 327.5 391.5 389 2.5 14 4
14.0 3 a MVS1400X03S140 72.5 72.5 136.5 134 2.5 14 2
14.0 5 a MVS1400X05S140 114.5 114.5 178.5 176 2.5 14 2
14.0 8 a MVS1400X08S140 156.5 156.5 220.5 218 2.5 14 2
14.0 10 a MVS1400X10S140 184.5 187.6 251.5 249 2.5 14 4
14.0 15 a MVS1400X15S140 254.5 257.6 321.5 319 2.5 14 4
14.0 20 a MVS1400X20S140 324.5 327.6 391.5 389 2.5 14 4
14.1 3 a MVS1410X03S150 75.1 77.6 142.6 140 2.6 15 2
14.1 3 r MVS1410X03S160 75.1 77.6 142.6 140 2.6 16 2
14.1 5 a MVS1410X05S150 118.6 122.6 187.6 185 2.6 15 2
14.1 5 r MVS1410X05S160 118.6 122.6 187.6 185 2.6 16 2
14.1 8 r MVS1410X08S150 162.6 167.6 227.6 225 2.6 15 2
14.1 8 r MVS1410X08S160 162.6 167.6 227.6 225 2.6 16 2
14.2 3 a MVS1420X03S150 75.1 77.6 142.6 140 2.6 15 2
14.2 3 r MVS1420X03S160 75.1 77.6 142.6 140 2.6 16 2
14.2 5 a MVS1420X05S150 118.6 122.6 187.6 185 2.6 15 2
14.2 5 r MVS1420X05S160 118.6 122.6 187.6 185 2.6 16 2
14.2 8 a MVS1420X08S150 162.6 167.6 227.6 225 2.6 15 2
14.2 8 r MVS1420X08S160 162.6 167.6 227.6 225 2.6 16 2
14.3 3 a MVS1430X03S150 75.1 77.6 142.6 140 2.6 15 2
14.3 3 r MVS1430X03S160 75.1 77.6 142.6 140 2.6 16 2
14.3 5 a MVS1430X05S150 118.6 122.6 187.6 185 2.6 15 2
14.3 5 r MVS1430X05S160 118.6 122.6 187.6 185 2.6 16 2
14.3 8 r MVS1430X08S150 162.6 167.6 227.6 225 2.6 15 2
14.3 8 r MVS1430X08S160 162.6 167.6 227.6 225 2.6 16 2
14.4 3 a MVS1440X03S150 75.1 77.6 142.6 140 2.6 15 2
14.4 3 r MVS1440X03S160 75.1 77.6 142.6 140 2.6 16 2
14.4 5 a MVS1440X05S150 118.6 122.6 187.6 185 2.6 15 2
14.4 5 r MVS1440X05S160 118.6 122.6 187.6 185 2.6 16 2
14.4 8 r MVS1440X08S150 162.6 167.6 227.6 225 2.6 15 2
14.4 8 r MVS1440X08S160 162.6 167.6 227.6 225 2.6 16 2
14.5 3 a MVS1450X03S150 75.1 77.6 142.6 140 2.6 15 2
14.5 3 r MVS1450X03S160 75.1 77.6 142.6 140 2.6 16 2
14.5 5 a MVS1450X05S150 118.6 122.6 187.6 185 2.6 15 2
14.5 5 r MVS1450X05S160 118.6 122.6 187.6 185 2.6 16 2
14.5 8 a MVS1450X08S150 162.6 167.6 227.6 225 2.6 15 2
14.5 8 r MVS1450X08S160 162.6 167.6 227.6 225 2.6 16 2
14.6 3 a MVS1460X03S150 77.7 77.7 142.7 140 2.7 15 2
14.6 3 r MVS1460X03S160 77.7 77.7 142.7 140 2.7 16 2
14.6 5 a MVS1460X05S150 122.7 122.7 187.7 185 2.7 15 2
14.6 5 r MVS1460X05S160 122.7 122.7 187.7 185 2.7 16 2
14.6 8 r MVS1460X08S150 167.7 167.7 227.7 225 2.7 15 2
14.6 8 r MVS1460X08S160 167.7 167.7 227.7 225 2.7 16 2
14.7 3 a MVS1470X03S150 77.7 77.7 142.7 140 2.7 15 2
14.7 3 r MVS1470X03S160 77.7 77.7 142.7 140 2.7 16 2
14.7 5 a MVS1470X05S150 122.7 122.7 187.7 185 2.7 15 2
14.7 5 r MVS1470X05S160 122.7 122.7 187.7 185 2.7 16 2
14.7 8 r MVS1470X08S150 167.7 167.7 227.7 225 2.7 15 2
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14.7 8 r MVS1470X08S160 167.7 167.7 227.7 225 2.7 16 2
14.8 3 a MVS1480X03S150 77.7 77.7 142.7 140 2.7 15 2
14.8 3 r MVS1480X03S160 77.7 77.7 142.7 140 2.7 16 2
14.8 5 a MVS1480X05S150 122.7 122.7 187.7 185 2.7 15 2
14.8 5 r MVS1480X05S160 122.7 122.7 187.7 185 2.7 16 2
14.8 8 r MVS1480X08S150 167.7 167.7 227.7 225 2.7 15 2
14.8 8 r MVS1480X08S160 167.7 167.7 227.7 225 2.7 16 2
14.9 3 a MVS1490X03S150 77.7 77.7 142.7 140 2.7 15 2
14.9 3 r MVS1490X03S160 77.7 77.7 142.7 140 2.7 16 2
14.9 5 a MVS1490X05S150 122.7 122.7 187.7 185 2.7 15 2
14.9 5 r MVS1490X05S160 122.7 122.7 187.7 185 2.7 16 2
14.9 8 r MVS1490X08S150 167.7 167.7 227.7 225 2.7 15 2
14.9 8 r MVS1490X08S160 167.7 167.7 227.7 225 2.7 16 2
15.0 3 a MVS1500X03S150 77.7 77.7 142.7 140 2.7 15 2
15.0 3 r MVS1500X03S160 77.7 77.7 142.7 140 2.7 16 2
15.0 5 a MVS1500X05S150 122.7 122.7 187.7 185 2.7 15 2
15.0 5 r MVS1500X05S160 122.7 122.7 187.7 185 2.7 16 2
15.0 8 a MVS1500X08S150 167.7 167.7 227.7 225 2.7 15 2
15.0 8 r MVS1500X08S160 167.7 167.7 227.7 225 2.7 16 2
15.1 3 a MVS1510X03S160 80.2 82.7 147.7 145 2.7 16 2
15.1 5 a MVS1510X05S160 126.7 130.7 195.7 193 2.7 16 2
15.1 8 r MVS1510X08S160 173.7 183.7 243.7 241 2.7 16 2
15.2 3 a MVS1520X03S160 80.3 82.8 147.8 145 2.8 16 2
15.2 5 a MVS1520X05S160 126.8 130.8 195.8 193 2.8 16 2
15.2 8 r MVS1520X08S160 173.8 183.8 243.8 241 2.8 16 2
15.3 3 a MVS1530X03S160 80.3 82.8 147.8 145 2.8 16 2
15.3 5 a MVS1530X05S160 126.8 130.8 195.8 193 2.8 16 2
15.3 8 r MVS1530X08S160 173.8 183.8 243.8 241 2.8 16 2
15.4 3 a MVS1540X03S160 80.3 82.8 147.8 145 2.8 16 2
15.4 5 a MVS1540X05S160 126.8 130.8 195.8 193 2.8 16 2
15.4 8 r MVS1540X08S160 173.8 183.8 243.8 241 2.8 16 2
15.5 3 a MVS1550X03S160 80.3 82.8 147.8 145 2.8 16 2
15.5 5 a MVS1550X05S160 126.8 130.8 195.8 193 2.8 16 2
15.5 8 a MVS1550X08S160 173.8 183.8 243.8 241 2.8 16 2
15.6 3 a MVS1560X03S160 82.8 82.8 147.8 145 2.8 16 2
15.6 5 a MVS1560X05S160 130.8 130.8 195.8 193 2.8 16 2
15.6 8 r MVS1560X08S160 178.8 183.8 243.8 241 2.8 16 2
15.7 3 a MVS1570X03S160 82.9 82.9 147.9 145 2.9 16 2
15.7 5 a MVS1570X05S160 130.9 130.9 195.9 193 2.9 16 2
15.7 8 r MVS1570X08S160 178.9 183.9 243.9 241 2.9 16 2
15.8 3 a MVS1580X03S160 82.9 82.9 147.9 145 2.9 16 2
15.8 5 a MVS1580X05S160 130.9 130.9 195.9 193 2.9 16 2
15.8 8 r MVS1580X08S160 178.9 183.9 243.9 241 2.9 16 2
15.9 3 a MVS1590X03S160 82.9 82.9 147.9 145 2.9 16 2
15.9 5 a MVS1590X05S160 130.9 130.9 195.9 193 2.9 16 2
15.9 8 r MVS1590X08S160 178.9 183.9 243.9 241 2.9 16 2
16.0 3 a MVS1600X03S160 82.9 82.9 147.9 145 2.9 16 2
16.0 5 a MVS1600X05S160 130.9 130.9 195.9 193 2.9 16 2
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16.0 8 a MVS1600X08S160 178.9 183.9 243.9 241 2.9 16 2
16.1 3 r MVS1610X03S170 85.4 87.9 152.9 150 2.9 17 2
16.1 3 r MVS1610X03S180 85.4 87.9 152.9 150 2.9 18 2
16.1 5 r MVS1610X05S170 134.9 138.9 203.9 201 2.9 17 2
16.1 5 r MVS1610X05S180 134.9 138.9 203.9 201 2.9 18 2
16.2 3 r MVS1620X03S170 85.4 87.9 152.9 150 2.9 17 2
16.2 3 r MVS1620X03S180 85.4 87.9 152.9 150 2.9 18 2
16.2 5 r MVS1620X05S170 134.9 138.9 203.9 201 2.9 17 2
16.2 5 r MVS1620X05S180 134.9 138.9 203.9 201 2.9 18 2
16.3 3 r MVS1630X03S170 85.5 88.0 153.0 150 3.0 17 2
16.3 3 r MVS1630X03S180 85.5 88.0 153.0 150 3.0 18 2
16.3 5 r MVS1630X05S170 135.0 139.0 204.0 201 3.0 17 2
16.3 5 r MVS1630X05S180 135.0 139.0 204.0 201 3.0 18 2
16.4 3 r MVS1640X03S170 85.5 88.0 153.0 150 3.0 17 2
16.4 3 r MVS1640X03S180 85.5 88.0 153.0 150 3.0 18 2
16.4 5 r MVS1640X05S170 135.0 139.0 204.0 201 3.0 17 2
16.4 5 r MVS1640X05S180 135.0 139.0 204.0 201 3.0 18 2
16.5 3 a MVS1650X03S170 85.5 88.0 153.0 150 3.0 17 2
16.5 3 r MVS1650X03S180 85.5 88.0 153.0 150 3.0 18 2
16.5 5 a MVS1650X05S170 135.0 139.0 204.0 201 3.0 17 2
16.5 5 r MVS1650X05S180 135.0 139.0 204.0 201 3.0 18 2
16.6 3 r MVS1660X03S170 88.0 88.0 153.0 150 3.0 17 2
16.6 3 r MVS1660X03S180 88.0 88.0 153.0 150 3.0 18 2
16.6 5 r MVS1660X05S170 139.0 139.0 204.0 201 3.0 17 2
16.6 5 r MVS1660X05S180 139.0 139.0 204.0 201 3.0 18 2
16.7 3 r MVS1670X03S170 88.0 88.0 153.0 150 3.0 17 2
16.7 3 r MVS1670X03S180 88.0 88.0 153.0 150 3.0 18 2
16.7 5 r MVS1670X05S170 139.0 139.0 204.0 201 3.0 17 2
16.7 5 r MVS1670X05S180 139.0 139.0 204.0 201 3.0 18 2
16.8 3 r MVS1680X03S170 88.1 88.1 153.1 150 3.1 17 2
16.8 3 r MVS1680X03S180 88.1 88.1 153.1 150 3.1 18 2
16.8 5 r MVS1680X05S170 139.1 139.1 204.1 201 3.1 17 2
16.8 5 r MVS1680X05S180 139.1 139.1 204.1 201 3.1 18 2
16.9 3 r MVS1690X03S170 88.1 88.1 153.1 150 3.1 17 2
16.9 3 r MVS1690X03S180 88.1 88.1 153.1 150 3.1 18 2
16.9 5 r MVS1690X05S170 139.1 139.1 204.1 201 3.1 17 2
16.9 5 r MVS1690X05S180 139.1 139.1 204.1 201 3.1 18 2
17.0 3 a MVS1700X03S170 88.1 88.1 153.1 150 3.1 17 2
17.0 3 r MVS1700X03S180 88.1 88.1 153.1 150 3.1 18 2
17.0 5 a MVS1700X05S170 139.1 139.1 204.1 201 3.1 17 2
17.0 5 r MVS1700X05S180 139.1 139.1 204.1 201 3.1 18 2
17.1 3 r MVS1710X03S180 90.6 93.1 158.1 155 3.1 18 2
17.1 5 r MVS1710X05S180 143.1 147.1 212.1 209 3.1 18 2
17.2 3 r MVS1720X03S180 90.6 93.1 158.1 155 3.1 18 2
17.2 5 r MVS1720X05S180 143.1 147.1 212.1 209 3.1 18 2
17.3 3 r MVS1730X03S180 90.6 93.1 158.1 155 3.1 18 2
17.3 5 r MVS1730X05S180 143.1 147.1 212.1 209 3.1 18 2
17.4 3 r MVS1740X03S180 90.7 93.2 158.2 155 3.2 18 2

DC

LC
F

LH O
A

L

LF PL D
C

O
N

D
P1

02
0

(l/d)

17.4 5 r MVS1740X05S180 143.2 147.2 212.2 209 3.2 18 2
17.5 3 a MVS1750X03S180 90.7 93.2 158.2 155 3.2 18 2
17.5 5 a MVS1750X05S180 143.2 147.2 212.2 209 3.2 18 2
17.6 3 r MVS1760X03S180 93.2 93.2 158.2 155 3.2 18 2
17.6 5 r MVS1760X05S180 147.2 147.2 212.2 209 3.2 18 2
17.7 3 r MVS1770X03S180 93.2 93.2 158.2 155 3.2 18 2
17.7 5 r MVS1770X05S180 147.2 147.2 212.2 209 3.2 18 2
17.8 3 r MVS1780X03S180 93.2 93.2 158.2 155 3.2 18 2
17.8 5 r MVS1780X05S180 147.2 147.2 212.2 209 3.2 18 2
17.9 3 r MVS1790X03S180 93.3 93.3 158.3 155 3.3 18 2
17.9 5 r MVS1790X05S180 147.3 147.3 212.3 209 3.3 18 2
18.0 3 a MVS1800X03S180 93.3 93.3 158.3 155 3.3 18 2
18.0 5 a MVS1800X05S180 147.3 147.3 212.3 209 3.3 18 2
18.1 3 r MVS1810X03S190 95.8 98.3 163.3 160 3.3 19 2
18.1 3 r MVS1810X03S200 95.8 98.3 163.3 160 3.3 20 2
18.1 5 r MVS1810X05S190 151.3 155.3 220.3 217 3.3 19 2
18.1 5 r MVS1810X05S200 151.3 155.3 220.3 217 3.3 20 2
18.2 3 r MVS1820X03S190 95.8 98.3 163.3 160 3.3 19 2
18.2 3 r MVS1820X03S200 95.8 98.3 163.3 160 3.3 20 2
18.2 5 r MVS1820X05S190 151.3 155.3 220.3 217 3.3 19 2
18.2 5 r MVS1820X05S200 151.3 155.3 220.3 217 3.3 20 2
18.3 3 r MVS1830X03S190 95.8 98.3 163.3 160 3.3 19 2
18.3 3 r MVS1830X03S200 95.8 98.3 163.3 160 3.3 20 2
18.3 5 r MVS1830X05S190 151.3 155.3 220.3 217 3.3 19 2
18.3 5 r MVS1830X05S200 151.3 155.3 220.3 217 3.3 20 2
18.4 3 r MVS1840X03S190 95.8 98.3 163.3 160 3.3 19 2
18.4 3 r MVS1840X03S200 95.8 98.3 163.3 160 3.3 20 2
18.4 5 r MVS1840X05S190 151.3 155.3 220.3 217 3.3 19 2
18.4 5 r MVS1840X05S200 151.3 155.3 220.3 217 3.3 20 2
18.5 3 a MVS1850X03S190 95.9 98.4 163.4 160 3.4 19 2
18.5 3 r MVS1850X03S200 95.9 98.4 163.4 160 3.4 20 2
18.5 5 a MVS1850X05S190 151.4 155.4 220.4 217 3.4 19 2
18.5 5 r MVS1850X05S200 151.4 155.4 220.4 217 3.4 20 2
18.6 3 r MVS1860X03S190 98.4 98.4 163.4 160 3.4 19 2
18.6 3 r MVS1860X03S200 98.4 98.4 163.4 160 3.4 20 2
18.6 5 r MVS1860X05S190 155.4 155.4 220.4 217 3.4 19 2
18.6 5 r MVS1860X05S200 155.4 155.4 220.4 217 3.4 20 2
18.7 3 r MVS1870X03S190 98.4 98.4 163.4 160 3.4 19 2
18.7 3 r MVS1870X03S200 98.4 98.4 163.4 160 3.4 20 2
18.7 5 r MVS1870X05S190 155.4 155.4 220.4 217 3.4 19 2
18.7 5 r MVS1870X05S200 155.4 155.4 220.4 217 3.4 20 2
18.8 3 r MVS1880X03S190 98.4 98.4 163.4 160 3.4 19 2
18.8 3 r MVS1880X03S200 98.4 98.4 163.4 160 3.4 20 2
18.8 5 r MVS1880X05S190 155.4 155.4 220.4 217 3.4 19 2
18.8 5 r MVS1880X05S200 155.4 155.4 220.4 217 3.4 20 2
18.9 3 r MVS1890X03S190 98.4 98.4 163.4 160 3.4 19 2
18.9 3 r MVS1890X03S200 98.4 98.4 163.4 160 3.4 20 2
18.9 5 r MVS1890X05S190 155.4 155.4 220.4 217 3.4 19 2

MVS
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Brocas inteiriças de metal duro

a  : Estoque mantido.    r  : Sem estoque, produzido somente por pedido.
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18.9 5 r MVS1890X05S200 155.4 155.4 220.4 217 3.4 20 2
19.0 3 a MVS1900X03S190 98.5 98.5 163.5 160 3.5 19 2
19.0 3 r MVS1900X03S200 98.5 98.5 163.5 160 3.5 20 2
19.0 5 a MVS1900X05S190 155.5 155.5 220.5 217 3.5 19 2
19.0 5 r MVS1900X05S200 155.5 155.5 220.5 217 3.5 20 2
19.1 3 r MVS1910X03S200 101.0 103.5 168.5 165 3.5 20 2
19.1 5 r MVS1910X05S200 159.5 163.5 228.5 225 3.5 20 2
19.2 3 r MVS1920X03S200 101.0 103.5 168.5 165 3.5 20 2
19.2 5 r MVS1920X05S200 159.5 163.5 228.5 225 3.5 20 2
19.3 3 r MVS1930X03S200 101.0 103.5 168.5 165 3.5 20 2
19.3 5 r MVS1930X05S200 159.5 163.5 228.5 225 3.5 20 2
19.4 3 r MVS1940X03S200 101.0 103.5 168.5 165 3.5 20 2
19.4 5 r MVS1940X05S200 159.5 163.5 228.5 225 3.5 20 2
19.5 3 a MVS1950X03S200 101.0 103.5 168.5 165 3.5 20 2
19.5 5 a MVS1950X05S200 159.5 163.5 228.5 225 3.5 20 2
19.6 3 r MVS1960X03S200 103.6 103.6 168.6 165 3.6 20 2
19.6 5 r MVS1960X05S200 163.6 163.6 228.6 225 3.6 20 2
19.7 3 r MVS1970X03S200 103.6 103.6 168.6 165 3.6 20 2
19.7 5 r MVS1970X05S200 163.6 163.6 228.6 225 3.6 20 2
19.8 3 r MVS1980X03S200 103.6 103.6 168.6 165 3.6 20 2
19.8 5 r MVS1980X05S200 163.6 163.6 228.6 225 3.6 20 2
19.9 3 r MVS1990X03S200 103.6 103.6 168.6 165 3.6 20 2
19.9 5 r MVS1990X05S200 163.6 163.6 228.6 225 3.6 20 2
20.0 3 a MVS2000X03S200 103.6 103.6 168.6 165 3.6 20 2
20.0 5 a MVS2000X05S200 163.6 163.6 228.6 225 3.6 20 2
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1.0 2 a MVS0100X02S030 5.2 8.9 55.2 55 0.2 3 1
1.1 2 a MVS0110X02S030 5.6 9.1 55.2 55 0.2 3 1
1.2 2 a MVS0120X02S030 6.2 9.6 55.2 55 0.2 3 1
1.3 2 a MVS0130X02S030 6.6 9.8 55.2 55 0.2 3 1
1.4 2 a MVS0140X02S030 7.2 10.2 55.2 55 0.2 3 1
1.5 2 a MVS0150X02S030 7.6 10.4 55.2 55 0.2 3 1
1.6 2 a MVS0160X02S030 8.3 10.9 68.3 68 0.3 3 1
1.7 2 a MVS0170X02S030 8.7 11.1 68.3 68 0.3 3 1
1.8 2 a MVS0180X02S030 9.3 11.5 68.3 68 0.3 3 1
1.9 2 a MVS0190X02S030 9.7 11.8 68.3 68 0.3 3 1
2.0 2 a MVS0200X02S030 10.3 12.2 68.3 68 0.3 3 1
2.1 2 a MVS0210X02S030 10.7 12.4 74.3 74 0.3 3 1
2.2 2 a MVS0220X02S030 11.3 12.8 74.3 74 0.3 3 1
2.3 2 a MVS0230X02S030 11.8 13.1 74.4 74 0.4 3 1
2.4 2 a MVS0240X02S030 12.4 13.5 74.4 74 0.4 3 1
2.5 2 a MVS0250X02S030 12.8 13.7 74.4 74 0.4 3 1
2.6 2 a MVS0260X02S030 13.4 13.4 81.4 81 0.4 3 2
2.7 2 a MVS0270X02S030 13.8 13.8 81.4 81 0.4 3 2
2.8 2 a MVS0280X02S030 14.4 14.4 81.4 81 0.4 3 2
2.9 2 a MVS0290X02S030 14.9 14.9 81.5 81 0.5 3 2
3.0 2 a MVS0300X02S030PL 16.5 16.5 55.5 55 0.5 3 3
3.1 2 a MVS0310X02S040PL 18.5 20.5 55.5 55 0.5 4 3
3.2 2 a MVS0320X02S040PL 18.5 20.5 55.5 55 0.5 4 3
3.3 2 a MVS0330X02S040PL 18.5 20.5 55.5 55 0.5 4 3
3.4 2 a MVS0340X02S040PL 18.5 20.5 55.5 55 0.5 4 3
3.5 2 a MVS0350X02S040PL 18.6 20.6 55.6 55 0.6 4 3
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3.6 2 a MVS0360X02S040PL 20.6 20.6 55.6 55 0.6 4 3
3.7 2 a MVS0370X02S040PL 20.6 20.6 55.6 55 0.6 4 3
3.8 2 a MVS0380X02S040PL 20.6 20.6 55.6 55 0.6 4 3
3.9 2 a MVS0390X02S040PL 20.6 20.6 55.6 55 0.6 4 3
4.0 2 a MVS0400X02S040PL 20.6 20.6 55.6 55 0.6 4 3
4.1 2 a MVS0410X02S050PL 22.6 24.6 62.6 62 0.6 5 3
4.2 2 a MVS0420X02S050PL 22.7 24.7 62.7 62 0.7 5 3
4.3 2 a MVS0430X02S050PL 22.7 24.7 62.7 62 0.7 5 3
4.4 2 a MVS0440X02S050PL 22.7 24.7 62.7 62 0.7 5 3
4.5 2 a MVS0450X02S050PL 22.7 24.7 62.7 62 0.7 5 3
4.6 2 a MVS0460X02S050PL 24.7 24.7 62.7 62 0.7 5 4
4.7 2 a MVS0470X02S050PL 24.7 24.7 62.7 62 0.7 5 4
4.8 2 a MVS0480X02S050PL 24.8 24.8 62.8 62 0.8 5 4
4.9 2 a MVS0490X02S050PL 24.8 24.8 62.8 62 0.8 5 4
5.0 2 a MVS0500X02S050PL 24.8 24.8 62.8 62 0.8 5 4
5.1 2 a MVS0510X02S060PL 26.8 28.8 66.8 66 0.8 6 4
5.2 2 a MVS0520X02S060PL 26.8 28.8 66.8 66 0.8 6 4
5.3 2 a MVS0530X02S060PL 26.8 28.8 66.8 66 0.8 6 4
5.4 2 a MVS0540X02S060PL 26.9 28.9 66.9 66 0.9 6 4
5.5 2 a MVS0550X02S060PL 26.9 28.9 66.9 66 0.9 6 4
5.6 2 a MVS0560X02S060PL 28.9 28.9 66.9 66 0.9 6 4
5.7 2 a MVS0570X02S060PL 28.9 28.9 66.9 66 0.9 6 4
5.8 2 a MVS0580X02S060PL 28.9 28.9 66.9 66 0.9 6 4
5.9 2 a MVS0590X02S060PL 28.9 28.9 66.9 66 0.9 6 4
6.0 2 a MVS0600X02S060PL 28.9 28.9 66.9 66 0.9 6 4
6.1 2 a MVS0610X02S070PL 32.0 35.0 75.0 74 1.0 7 4
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Brocas WSTAR

Steel Stainless Steel Cast Iron Non-ferrous Metal Heat Resistant Alloy

Refrigeração interna Refrigeração interna

(Nota) As brocas de diâmetro menor ou igual a ø5.9mm possuem furos de refrigeração em formato circular.

Broca para furo piloto

a  : Estoque mantido.

1<DC<2.9 3<DC<6 6<DC<10 10<DC<14
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6.2 2 a MVS0620X02S070PL 32.0 35.0 75.0 74 1.0 7 4
6.3 2 a MVS0630X02S070PL 32.0 35.0 75.0 74 1.0 7 4
6.4 2 a MVS0640X02S070PL 32.0 35.0 75.0 74 1.0 7 4
6.5 2 a MVS0650X02S070PL 32.0 35.0 75.0 74 1.0 7 4
6.6 2 a MVS0660X02S070PL 35.0 35.0 75.0 74 1.0 7 4
6.7 2 a MVS0670X02S070PL 35.1 35.1 75.1 74 1.1 7 4
6.8 2 a MVS0680X02S070PL 35.1 35.1 75.1 74 1.1 7 4
6.9 2 a MVS0690X02S070PL 35.1 35.1 75.1 74 1.1 7 4
7.0 2 a MVS0700X02S070PL 35.1 35.1 75.1 74 1.1 7 4
7.1 2 a MVS0710X02S080PL 35.1 38.1 80.1 79 1.1 8 4
7.2 2 a MVS0720X02S080PL 35.1 38.1 80.1 79 1.1 8 4
7.3 2 a MVS0730X02S080PL 35.2 38.2 80.2 79 1.2 8 4
7.4 2 a MVS0740X02S080PL 35.2 38.2 80.2 79 1.2 8 4
7.5 2 a MVS0750X02S080PL 35.2 38.2 80.2 79 1.2 8 4
7.6 2 a MVS0760X02S080PL 38.2 38.2 80.2 79 1.2 8 4
7.7 2 a MVS0770X02S080PL 38.2 38.2 80.2 79 1.2 8 4
7.8 2 a MVS0780X02S080PL 38.2 38.2 80.2 79 1.2 8 4
7.9 2 a MVS0790X02S080PL 38.2 38.2 80.2 79 1.2 8 4
8.0 2 a MVS0800X02S080PL 38.3 38.3 80.3 79 1.3 8 4
8.1 2 a MVS0810X02S090PL 38.3 41.3 85.3 84 1.3 9 4
8.2 2 a MVS0820X02S090PL 38.3 41.3 85.3 84 1.3 9 4
8.3 2 a MVS0830X02S090PL 38.3 41.3 85.3 84 1.3 9 4
8.4 2 a MVS0840X02S090PL 38.3 41.3 85.3 84 1.3 9 4
8.5 2 a MVS0850X02S090PL 38.3 41.3 85.3 84 1.3 9 4
8.6 2 a MVS0860X02S090PL 41.4 41.4 85.4 84 1.4 9 4
8.7 2 a MVS0870X02S090PL 41.4 41.4 85.4 84 1.4 9 4
8.8 2 a MVS0880X02S090PL 41.4 41.4 85.4 84 1.4 9 4
8.9 2 a MVS0890X02S090PL 41.4 41.4 85.4 84 1.4 9 4
9.0 2 a MVS0900X02S090PL 41.4 41.4 85.4 84 1.4 9 4
9.1 2 a MVS0910X02S100PL 41.4 44.4 90.4 89 1.4 10 4
9.2 2 a MVS0920X02S100PL 41.5 44.5 90.5 89 1.5 10 4
9.3 2 a MVS0930X02S100PL 41.5 44.5 90.5 89 1.5 10 4
9.4 2 a MVS0940X02S100PL 41.5 44.5 90.5 89 1.5 10 4
9.5 2 a MVS0950X02S100PL 41.5 44.5 90.5 89 1.5 10 4
9.6 2 a MVS0960X02S100PL 44.5 44.5 90.5 89 1.5 10 4
9.7 2 a MVS0970X02S100PL 44.5 44.5 90.5 89 1.5 10 4
9.8 2 a MVS0980X02S100PL 44.5 44.5 90.5 89 1.5 10 4
9.9 2 a MVS0990X02S100PL 44.6 44.6 90.6 89 1.6 10 4

10.0 2 a MVS1000X02S100PL 44.6 44.6 90.6 89 1.6 10 4
10.1 2 a MVS1010X02S110PL 44.6 47.6 96.6 95 1.6 11 4
10.2 2 a MVS1020X02S110PL 44.6 47.6 96.6 95 1.6 11 4
10.3 2 a MVS1030X02S110PL 44.6 47.6 96.6 95 1.6 11 4
10.4 2 a MVS1040X02S110PL 44.6 47.6 96.6 95 1.6 11 4
10.5 2 a MVS1050X02S110PL 44.7 47.7 96.7 95 1.7 11 4
10.6 2 a MVS1060X02S110PL 48.7 48.7 96.7 95 1.7 11 4
10.7 2 a MVS1070X02S110PL 48.7 48.7 96.7 95 1.7 11 4
10.8 2 a MVS1080X02S110PL 48.7 48.7 96.7 95 1.7 11 4
10.9 2 a MVS1090X02S110PL 48.7 48.7 96.7 95 1.7 11 4
11.0 2 a MVS1100X02S110PL 48.7 48.7 96.7 95 1.7 11 4
11.1 2 a MVS1110X02S120PL 48.7 51.7 96.7 95 1.7 12 4
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11.2 2 a MVS1120X02S120PL 48.8 51.8 96.8 95 1.8 12 4
11.3 2 a MVS1130X02S120PL 48.8 51.8 96.8 95 1.8 12 4
11.4 2 a MVS1140X02S120PL 48.8 51.8 96.8 95 1.8 12 4
11.5 2 a MVS1150X02S120PL 48.8 51.8 96.8 95 1.8 12 4
11.6 2 a MVS1160X02S120PL 48.8 48.8 96.8 95 1.8 12 4
11.7 2 a MVS1170X02S120PL 48.8 48.8 96.8 95 1.8 12 4
11.8 2 a MVS1180X02S120PL 48.9 48.9 96.9 95 1.9 12 4
11.9 2 a MVS1190X02S120PL 48.9 48.9 96.9 95 1.9 12 4
12.0 2 a MVS1200X02S120PL 48.9 48.9 96.9 95 1.9 12 4
12.1 2 a MVS1210X02S130PL 52.9 55.9 103.9 102 1.9 13 4
12.2 2 a MVS1220X02S130PL 52.9 55.9 103.9 102 1.9 13 4
12.3 2 a MVS1230X02S130PL 52.9 55.9 103.9 102 1.9 13 4
12.4 2 a MVS1240X02S130PL 53.0 56.0 104.0 102 2.0 13 4
12.5 2 a MVS1250X02S130PL 53.0 56.0 104.0 102 2.0 13 4
12.6 2 a MVS1260X02S130PL 53.0 53.0 104.0 102 2.0 13 4
12.7 2 a MVS1270X02S130PL 53.0 53.0 104.0 102 2.0 13 4
12.8 2 a MVS1280X02S130PL 53.0 53.0 104.0 102 2.0 13 4
12.9 2 a MVS1290X02S130PL 53.0 53.0 104.0 102 2.0 13 4
13.0 2 a MVS1300X02S130PL 53.0 53.0 104.0 102 2.0 13 4
13.1 2 a MVS1310X02S140PL 56.1 59.1 109.1 107 2.1 14 4
13.2 2 a MVS1320X02S140PL 56.1 59.1 109.1 107 2.1 14 4
13.3 2 a MVS1330X02S140PL 56.1 59.1 109.1 107 2.1 14 4
13.4 2 a MVS1340X02S140PL 56.1 59.1 109.1 107 2.1 14 4
13.5 2 a MVS1350X02S140PL 56.1 59.1 109.1 107 2.1 14 4
13.6 2 a MVS1360X02S140PL 56.1 56.1 109.1 107 2.1 14 4
13.7 2 a MVS1370X02S140PL 56.2 56.2 109.2 107 2.2 14 4
13.8 2 a MVS1380X02S140PL 56.2 56.2 109.2 107 2.2 14 4
13.9 2 a MVS1390X02S140PL 56.2 56.2 109.2 107 2.2 14 4
14.0 2 a MVS1400X02S140PL 56.2 56.2 109.2 107 2.2 14 4

DC =
LCF =
LH =

OAL =
LF =
PL =

DCON =

(mm)
Pr

of
. d

o 
fu

ro Estoque

Referência para 
pedido Tipo

Pr
of

. d
o 

fu
ro Estoque

Referência para 
pedido Tipo

Diâmetro de corte
Comprim. do canal para cavacos
Comprim. do prolongamento

Comprimento total
Comprimento funcional
Comprimento da ponta 

Diâmetro da conexão

Refrigeração interna Refrigeração interna



25

MVS

L/D

1.0 2D*,7D 15900 0.04 (0.02 ─ 0.05) 15900 0.04 (0.02 ─ 0.05) 12700 0.04 (0.02 ─ 0.05)
12D - 30D 15900 0.02 (0.01 ─ 0.03) 12700 0.02 (0.01 ─ 0.03) 9500 0.02 (0.01 ─ 0.03)

1.5 2D*,7D 10600 0.05 (0.03 ─ 0.08) 10600 0.05 (0.03 ─ 0.08) 8400 0.05 (0.03 ─ 0.08)
12D - 30D 10600 0.05 (0.02 ─ 0.08) 8400 0.05 (0.03 ─ 0.08) 6300 0.05 (0.02 ─ 0.08)

2.0 2D*,7D 7900 0.07 (0.04 ─ 0.10) 7900 0.07 (0.04 ─ 0.10) 6300 0.07 (0.04 ─ 0.10)
12D - 30D 7900 0.07 (0.04 ─ 0.10) 7900 0.07 (0.04 ─ 0.10) 7900 0.07 (0.04 ─ 0.10)

2.5 2D*,7D 7600 0.09 (0.05 ─ 0.13) 6300 0.09 (0.05 ─ 0.13) 6300 0.09 (0.05 ─ 0.13)
12D - 30D 7600 0.09 (0.06 ─ 0.13) 6300 0.08 (0.05 ─ 0.13) 6300 0.08 (0.05 ─ 0.13)

3.2 

2D* 8900 0.17 (0.10 ─ 0.24) 8900 0.17 (0.10 ─ 0.24) 8900 0.15 (0.09 ─ 0.22)
3D - 8D 8900 0.10 (0.06 ─ 0.13) 6900 0.10 (0.06 ─ 0.13) 6900 0.10 (0.06 ─ 0.13)
10D - 30D 8900 0.17 (0.10 ─ 0.24) 8900 0.17 (0.10 ─ 0.24) 7900 0.15 (0.09 ─ 0.22)
35D,40D 7400 0.14 (0.08 ─ 0.19) 7400 0.14 (0.08 ─ 0.19) 6400 0.15 (0.07 ─ 0.18)

4.0 

2D* 7900 0.20 (0.12 ─ 0.30) 7100 0.20 (0.12 ─ 0.30) 7100 0.18 (0.11 ─ 0.27)
3D - 8D 7900 0.12 (0.08 ─ 0.16) 7100 0.12 (0.08 ─ 0.16) 6300 0.11 (0.07 ─ 0.14)
10D - 30D 7100 0.20 (0.12 ─ 0.30) 7100 0.20 (0.12 ─ 0.30) 6300 0.18 (0.11 ─ 0.27)
35D,40D 5900 0.16 (0.10 ─ 0.24) 5900 0.16 (0.10 ─ 0.24) 5100 0.18 (0.09 ─ 0.22)

5.0 

2D* 6300 0.25 (0.15 ─ 0.35) 5700 0.25 (0.15 ─ 0.35) 5700 0.22 (0.14 ─ 0.32)
3D - 8D 6300 0.15 (0.10 ─ 0.20) 5700 0.15 (0.10 ─ 0.20) 5000 0.14 (0.09 ─ 0.18)
10D - 30D 5730 0.25 (0.15 ─ 0.35) 5700 0.25 (0.15 ─ 0.35) 5000 0.22 (0.14 ─ 0.32)
35D,40D 4700 0.20 (0.12 ─ 0.28) 4700 0.20 (0.12 ─ 0.28) 4100 0.22 (0.11 ─ 0.26)

6.3 

2D* 5500 0.27 (0.17 ─ 0.37) 5000 0.27 (0.17 ─ 0.37) 5000 0.24 (0.15 ─ 0.33)
3D - 8D 5500 0.20 (0.13 ─ 0.26) 5000 0.20 (0.13 ─ 0.26) 4500 0.18 (0.11 ─ 0.24)
10D - 30D 5500 0.27 (0.17 ─ 0.37) 5000 0.27 (0.17 ─ 0.37) 4500 0.24 (0.15 ─ 0.33)
35D,40D 4500 0.22 (0.14 ─ 0.30) 4000 0.22 (0.14 ─ 0.30) 3700 0.24 (0.12 ─ 0.26)

8.0 

2D* 4700 0.30 (0.20 ─ 0.40) 4300 0.30 (0.20 ─ 0.40) 3900 0.27 (0.18 ─ 0.36)
3D - 8D 4700 0.23 (0.18 ─ 0.28) 4300 0.23 (0.18 ─ 0.28) 3900 0.21 (0.16 ─ 0.25)
10D - 30D 4300 0.30 (0.20 ─ 0.40) 3900 0.30 (0.20 ─ 0.40) 3500 0.27 (0.18 ─ 0.36)
35D,40D 3500 0.24 (0.16 ─ 0.32) 3100 0.24 (0.16 ─ 0.32) 2900 0.27 (0.14 ─ 0.29)

10.0 

2D* 4100 0.32 (0.22 ─ 0.42) 3800 0.32 (0.22 ─ 0.42) 3100 0.29 (0.20 ─ 0.38)
3D - 8D 4100 0.27 (0.22 ─ 0.32) 3800 0.27 (0.22 ─ 0.32) 3500 0.23 (0.19 ─ 0.27)
10D - 30D 3500 0.32 (0.22 ─ 0.42) 3100 0.32 (0.22 ─ 0.42) 2800 0.29 (0.20 ─ 0.38)
35D 2800 0.26 (0.18 ─ 0.34) 2500 0.26 (0.18 ─ 0.34) 2300 0.29 (0.16 ─ 0.30)

12.0 
2D* 3700 0.34 (0.24 ─ 0.44) 3400 0.34 (0.24 ─ 0.44) 3100 0.30 (0.22 ─ 0.40)
3D - 8D 3700 0.30 (0.26 ─ 0.34) 3400 0.30 (0.26 ─ 0.34) 3100 0.26 (0.22 ─ 0.29)
10D - 25D 3400 0.34 (0.24 ─ 0.44) 3100 0.34 (0.24 ─ 0.44) 2600 0.30 (0.22 ─ 0.40)

16.0 3D - 8D 3100 0.33 (0.27 ─ 0.38) 2700 0.33 (0.27 ─ 0.38) 2500 0.28 (0.23 ─ 0.33)
20.0 3D,5D 2500 0.35 (0.30 ─ 0.40) 2200 0.35 (0.30 ─ 0.40) 2000 0.30 (0.26 ─ 0.34)

(mm)

Brocas inteiriças de metal duro

Condições de corte recomendadas

Brocas WSTAR

Material

Aço baixo carbono (<180HB)

AISI 1010 etc

Aço carbono, Aço liga (180─280HB)

AISI 1045, 4140 etc

Aço carbono, Aço liga (280─350HB)

AISI 4340 etc

DC n
(min-1)

fr 
(Mín.─Máx.)

(mm/rot)

n
(min-1)

fr 
(Mín.─Máx.)

(mm/rot)

n
(min-1)

fr 
(Mín.─Máx.)

(mm/rot)

* =Para usinagem de furo de guia
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L/D

1.0 2D*,7D 9500 0.03 (0.02 ─ 0.05) 15900 0.04 (0.02 ─ 0.05) 12700 0.04 (0.02 ─ 0.05)
12D - 30D 9500 0.02 (0.01 ─ 0.03) 12700 0.02 (0.01 ─ 0.03) 9500 0.02 (0.01 ─ 0.03)

1.5 2D*,7D 6300 0.05 (0.03 ─ 0.07) 10600 0.05 (0.03 ─ 0.08) 8400 0.05 (0.03 ─ 0.08)
12D - 30D 6300 0.05 (0.02 ─ 0.08) 8400 0.05 (0.02 ─ 0.08) 6300 0.05 (0.02 ─ 0.08)

2.0 2D*,7D 4700 0.06 (0.04 ─ 0.08) 7900 0.07 (0.04 ─ 0.10) 6300 0.07 (0.04 ─ 0.10)
12D - 30D 4700 0.07 (0.04 ─ 0.10) 7900 0.07 (0.04 ─ 0.10) 7900 0.07 (0.04 ─ 0.10)

2.5 2D*,7D 5000 0.08 (0.05 ─ 0.10) 7600 0.09 (0.05 ─ 0.13) 6300 0.09 (0.05 ─ 0.13)
12D - 30D 3800 0.08 (0.05 ─ 0.12) 6300 0.09 (0.06 ─ 0.13) 6300 0.08 (0.05 ─ 0.12)

3.2 

2D* 3900 0.07 (0.05 ─ 0.09) 8900 0.19 (0.11 ─ 0.26) 8900 0.17 (0.10 ─ 0.24)
3D - 8D 3900 0.08 (0.06 ─ 0.10) 8900 0.10 (0.06 ─ 0.13) 6400 0.10 (0.06 ─ 0.13)
10D - 30D 3900 0.07 (0.05 ─ 0.09) 5900 0.19 (0.11 ─ 0.26) 8900 0.17 (0.10 ─ 0.24)
35D,40D 2900 0.06 (0.04 ─ 0.07) 7400 0.15 (0.09 ─ 0.21) 7460 0.14 (0.08 ─ 0.19)

4.0 

2D* 3100 0.08 (0.06 ─ 0.10) 7900 0.22 (0.13 ─ 0.33) 7100 0.20 (0.12 ─ 0.30)
3D - 8D 3100 0.09 (0.06 ─ 0.11) 7900 0.12 (0.08 ─ 0.16) 5100 0.12 (0.08 ─ 0.16)
10D - 30D 3100 0.08 (0.06 ─ 0.10) 7100 0.22 (0.13 ─ 0.33) 7100 0.20 (0.12 ─ 0.30)
35D,40D 2300 0.06 (0.05 ─ 0.08) 5900 0.18 (0.10 ─ 0.26) 5900 0.16 (0.10 ─ 0.24)

5.0 

2D* 2500 0.10 (0.07 ─ 0.12) 6300 0.28 (0.07 ─ 0.39) 5700 0.25 (0.15 ─ 0.35)
3D - 8D 2500 0.11 (0.08 ─ 0.14) 6300 0.15 (0.1 0─ 0.20) 4100 0.15 (0.10 ─ 0.20)
10D - 30D 2500 0.10 (0.07 ─ 0.12) 5700 0.28 (0.07 ─ 0.39) 5700 0.25 (0.15 ─ 0.35)
35D,40D 1900 0.08 (0.06 ─ 0.10) 4700 0.22 (0.06 ─ 0.31) 4700 0.20 (0.12 ─ 0.28)

6.3 

2D* 2500 0.12 (0.08 ─ 0.16) 5500 0.30 (0.19 ─ 0.41) 5000 0.27 (0.17 ─ 0.37)
3D - 8D 2500 0.14 (0.09 ─ 0.18) 5500 0.20 (0.13 ─ 0.26) 3500 0.20 (0.13 ─ 0.26)
10D - 30D 2500 0.12 (0.08 ─ 0.16) 5500 0.30 (0.19 ─ 0.41) 5000 0.27 (0.17 ─ 0.37)
35D,40D 2000 0.10 (0.06 ─ 0.13) 4500 0.24 (0.15 ─ 0.33) 4000 0.22 (0.14 ─ 0.30)

8.0 

2D* 1900 0.14 (0.10 ─ 0.17) 4700 0.33 (0.22 ─ 0.44) 3900 0.30 (0.20 ─ 0.40)
3D - 8D 1900 0.15 (0.10 ─ 0.19) 4700 0.25 (0.18 ─ 0.31) 2700 0.23 (0.18 ─ 0.28)
10D - 30D 1900 0.14 (0.10 ─ 0.17) 4300 0.33 (0.22 ─ 0.44) 3900 0.30 (0.20 ─ 0.40)
35D,40D 1500 0.11 (0.08 ─ 0.14) 3500 0.26 (0.18 ─ 0.35) 3000 0.24 (0.16 ─ 0.32)

10.0 

2D* 1500 0.15 (0.12 ─ 0.18) 4100 0.35 (0.24 ─ 0.46) 3100 0.32 (0.22 ─ 0.42)
3D - 8D 1500 0.16 (0.12 ─ 0.20) 4100 0.29 (0.22 ─ 0.35) 2200 0.27 (0.22 ─ 0.32)
10D - 30D 1500 0.15 (0.12 ─ 0.18) 3500 0.35 (0.24 ─ 0.46) 3100 0.32 (0.22 ─ 0.42)
35D 1200 0.12 (0.10 ─ 0.14) 2800 0.28 (0.19 ─ 0.37) 2500 0.26 (0.18 ─ 0.34)

12.0 
2D* 1500 0.17 (0.14 ─ 0.19) 3700 0.37 (0.26 ─ 0.48) 3100 0.34 (0.24 ─ 0.44)
3D - 8D 1500 0.18 (0.15 ─ 0.21) 3700 0.32 (0.26 ─ 0.37) 2300 0.30 (0.26 ─ 0.34)
10D - 25D 1500 0.17 (0.14 ─ 0.19) 3400 0.37 (0.26 ─ 0.48) 3100 0.34 (0.24 ─ 0.44)

16.0 3D - 8D 1100 0.19 (0.14 ─ 0.24) 3100 0.35 (0.28 ─ 0.42) 1700 0.33 (0.28 ─ 0.38)
20.0 3D,5D 900 0.21 (0.15 ─ 0.26) 2500 0.37 (0.3 0─ 0.44) 1500 0.35 (0.30 ─ 0.40)

(mm)

Material

Aço inoxidável austenítico (<200HB)

AISI 304, 316 etc

Ferro fundido cinzento (<350MPa)

DIN GG-30 etc

Ferro fundido nodular (<450MPa)

DIN GGG-45 etc

DC n
(min-1)

fr 
(Mín.─Máx.)

(mm/rot)

n
(min-1)

fr 
(Mín.─Máx.)

(mm/rot)

n
(min-1)

fr 
(Mín.─Máx.)

(mm/rot)

* =Para usinagem de furo de guia
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L/D

1.0 2D*,7D 19000 0.05 (0.03    ─    0.08) 3100 0.02 (0.01  ─  0.03)
12D - 30D 15900 0.05 (0.03   ─   0.08) 3100 0.02 (0.01  ─  0.03)

1.5 2D*,7D 16900 0.07 (0.05   ─   0.12) 2100 0.03 (0.02  ─  0.04)
12D - 30D 14800 0.08 (0.05   ─   0.12) 2100 0.03 (0.02  ─  0.04)

2.0 2D*,7D 14300 0.10 (0.06   ─   0.15) 2300 0.04 (0.03  ─  0.05)
12D - 30D 12700 0.11 (0.06   ─   0.15) 2300 0.04 (0.03  ─  0.05)

2.5 2D*,7D 12700 0.13 (0.08   ─   0.20) 1900 0.05 (0.04  ─  0.06)
12D - 30D 11400 0.14 (0.08   ─   0.20) 1900 0.05 (0.04  ─  0.06)

3.2 

2D* 11900 0.23 (0.10   ─   0.35) 1900 0.07 (0.05  ─  0.09)
3D - 8D 11900 0.23 (0.10   ─   0.35) 1900 0.07 (0.05  ─  0.09)
10D - 30D 9900 0.23 (0.10   ─   0.35) 1900 0.07 (0.05  ─  0.09)
35D,40D 7900 0.18 (0.08   ─   0.28) 1400 0.06 (0.04  ─  0.07)

4.0 

2D* 9500 0.24 (0.12   ─   0.35) 1500 0.09 (0.06  ─  0.11)
3D - 8D 9500 0.24 (0.12   ─   0.35) 1500 0.09 (0.06  ─  0.11)
10D - 30D 7900 0.24 (0.12   ─   0.35) 1500 0.09 (0.06  ─  0.11)
35D,40D 6300 0.19 (0.10   ─   0.28) 1100 0.07 (0.05  ─  0.09)

5.0 

2D* 7600 0.25 (0.15   ─   0.35) 1200 0.11 (0.08  ─  0.14)
3D - 8D 7600 0.25 (0.15   ─   0.35) 1200 0.11 (0.08  ─  0.14)
10D - 30D 6300 0.25 (0.15   ─   0.35) 1200 0.11 (0.08  ─  0.14)
35D,40D 5000 0.20 (0.12   ─   0.28) 900 0.09 (0.06  ─  0.11)

6.3 

2D* 7500 0.35 (0.20   ─   0.50) 1200 0.13 (0.09  ─  0.16)
3D - 8D 7500 0.35 (0.20   ─   0.50) 1200 0.13 (0.09  ─  0.16)
10D - 30D 6500 0.35 (0.20   ─   0.50) 1000 0.13 (0.09  ─  0.16)
35D,40D 5300 0.28 (0.16   ─   0.40) 700 0.10 (0.07  ─  0.13)

8.0 

2D* 5900 0.35 (0.20   ─   0.50) 900 0.14 (0.11  ─  0.16)
3D - 8D 5900 0.35 (0.20   ─   0.50) 900 0.14 (0.11  ─  0.17)
10D - 30D 5100 0.35 (0.20   ─   0.50) 700 0.14 (0.11  ─  0.16)
35D,40D 4100 0.28 (0.16   ─   0.40) 500 0.11 (0.09  ─  0.13)

10.0 

2D* 4700 0.50 (0.20   ─   0.80) 700 0.15 (0.12  ─  0.17)
3D - 8D 4700 0.50 (0.20   ─   0.80) 700 0.15 (0.12  ─  0.17)
10D - 30D 4100 0.50 (0.20   ─   0.80) 600 0.15 (0.12  ─  0.17)
35D 3300 0.40 (0.16   ─   0.64) 400 0.12 (0.10  ─  0.14)

12.0 
2D* 4200 0.50 (0.20   ─   0.80) 600 0.16 (0.13  ─  0.18)
3D - 8D 4200 0.50 (0.20   ─   0.80) 600 0.16 (0.13  ─  0.18)
10D - 25D 3700 0.50 (0.20   ─   0.80) 500 0.16 (0.13  ─  0.18)

16.0 3D - 8D 3100 0.60 (0.20   ─   1.00) 400 0.18 (0.14  ─  0.21)
20.0 3D,5D 2700 0.60 (0.20   ─   1.00) 400 0.19 (0.15  ─  0.22)

MVS

(mm)

Brocas inteiriças de metal duro

Condições de corte recomendadas

Material

Liga de alumínio (Si<5%)

ASTM 6061, 7075 etc

Liga resistente ao calor

Inconel718 etc

DC n
(min-1)

fr 
(Mín.─Máx.)

(mm/rot)

n
(min-1)

fr 
(Mín.─Máx.)

(mm/rot)

* =Para usinagem de furo de guia

Brocas WSTAR
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Anotações
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P M K N S H

MVE

DC

LC
F

LH O
A

L

LF PL D
C

O
N

D
P1

02
0

(l/d)

3.0

2 a MVE0300X02S030 16.5 16.5 55.5 55 0.5 3 2
2 a MVE0300X02S060 16.5 19.7 55.5 55 0.5 6 1
3 a MVE0300X03S030 21.5 21.5 60.5 60 0.5 3 2
3 a MVE0300X03S060 21.5 24.7 60.5 60 0.5 6 1

3.1

2 a MVE0310X02S040 18.6 20.6 55.6 55 0.6 4 2
2 a MVE0310X02S060 18.6 21.7 55.6 55 0.6 6 1
3 a MVE0310X03S040 24.6 26.6 60.6 60 0.6 4 2
3 a MVE0310X03S060 24.6 27.7 60.6 60 0.6 6 1

3.2

2 a MVE0320X02S040 18.6 20.6 55.6 55 0.6 4 2
2 a MVE0320X02S060 18.6 21.6 55.6 55 0.6 6 1
3 a MVE0320X03S040 24.6 26.6 60.6 60 0.6 4 2
3 a MVE0320X03S060 24.6 27.6 60.6 60 0.6 6 1

3.3

2 a MVE0330X02S040 18.6 20.6 55.6 55 0.6 4 2
2 a MVE0330X02S060 18.6 21.5 55.6 55 0.6 6 1
3 a MVE0330X03S040 24.6 26.6 60.6 60 0.6 4 2
3 a MVE0330X03S060 24.6 27.5 60.6 60 0.6 6 1

3.4

2 a MVE0340X02S040 18.6 20.6 55.6 55 0.6 4 2
2 a MVE0340X02S060 18.6 21.4 55.6 55 0.6 6 1
3 a MVE0340X03S040 24.6 26.6 60.6 60 0.6 4 2
3 a MVE0340X03S060 24.6 27.4 60.6 60 0.6 6 1

3.5

2 a MVE0350X02S040 18.6 20.6 55.6 55 0.6 4 2
2 a MVE0350X02S060 18.6 21.3 55.6 55 0.6 6 1
3 a MVE0350X03S040 24.6 26.6 60.6 60 0.6 4 2
3 a MVE0350X03S060 24.6 27.3 60.6 60 0.6 6 1

3.6

2 a MVE0360X02S040 20.7 20.7 55.7 55 0.7 4 2
2 a MVE0360X02S060 20.7 23.3 55.7 55 0.7 6 1
3 a MVE0360X03S040 27.7 27.7 60.7 60 0.7 4 2
3 a MVE0360X03S060 27.7 30.3 60.7 60 0.7 6 1

3.7

2 a MVE0370X02S040 20.7 20.7 55.7 55 0.7 4 2
2 a MVE0370X02S060 20.7 23.2 55.7 55 0.7 6 1
3 a MVE0370X03S040 27.7 27.7 60.7 60 0.7 4 2
3 a MVE0370X03S060 27.7 30.2 60.7 60 0.7 6 1

3.8

2 a MVE0380X02S040 20.7 20.7 55.7 55 0.7 4 2
2 a MVE0380X02S060 20.7 23.1 55.7 55 0.7 6 1
3 a MVE0380X03S040 27.7 27.7 60.7 60 0.7 4 2
3 a MVE0380X03S060 27.7 30.1 60.7 60 0.7 6 1

3.9 2 a MVE0390X02S040 20.7 20.7 55.7 55 0.7 4 2
2 a MVE0390X02S060 20.7 23.0 55.7 55 0.7 6 1
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3.9 3 a MVE0390X03S040 27.7 27.7 60.7 60 0.7 4 2
3 a MVE0390X03S060 27.7 30.0 60.7 60 0.7 6 1

4.0

2 a MVE0400X02S040 20.7 20.7 55.7 55 0.7 4 2
2 a MVE0400X02S060 20.7 22.8 55.7 55 0.7 6 1
3 a MVE0400X03S040 27.7 27.7 60.7 60 0.7 4 2
3 a MVE0400X03S060 27.7 29.8 60.7 60 0.7 6 1

4.1

2 a MVE0410X02S050 22.7 24.7 62.7 62 0.7 5 2
2 a MVE0410X02S060 22.7 24.7 62.7 62 0.7 6 1
3 a MVE0410X03S050 29.7 31.7 68.7 68 0.7 5 2
3 a MVE0410X03S060 29.7 31.7 68.7 68 0.7 6 1

4.2

2 a MVE0420X02S050 22.8 24.8 62.8 62 0.8 5 2
2 a MVE0420X02S060 22.8 24.7 62.8 62 0.8 6 1
3 a MVE0420X03S050 29.8 31.8 68.8 68 0.8 5 2
3 a MVE0420X03S060 29.8 31.7 68.8 68 0.8 6 1

4.3

2 a MVE0430X02S050 22.8 24.8 62.8 62 0.8 5 2
2 a MVE0430X02S060 22.8 24.6 62.8 62 0.8 6 1
3 a MVE0430X03S050 29.8 31.8 68.8 68 0.8 5 2
3 a MVE0430X03S060 29.8 31.6 68.8 68 0.8 6 1

4.4

2 a MVE0440X02S050 22.8 24.8 62.8 62 0.8 5 2
2 a MVE0440X02S060 22.8 24.5 62.8 62 0.8 6 1
3 a MVE0440X03S050 29.8 31.8 68.8 68 0.8 5 2
3 a MVE0440X03S060 29.8 31.5 68.8 68 0.8 6 1

4.5

2 a MVE0450X02S050 22.8 24.8 62.8 62 0.8 5 2
2 a MVE0450X02S060 22.8 24.4 62.8 62 0.8 6 1
3 a MVE0450X03S050 29.8 31.8 68.8 68 0.8 5 2
3 a MVE0450X03S060 29.8 31.4 68.8 68 0.8 6 1

4.6

2 a MVE0460X02S050 24.8 24.8 62.8 62 0.8 5 2
2 a MVE0460X02S060 24.8 27.8 62.8 62 0.8 6 2
3 a MVE0460X03S050 32.8 32.8 68.8 68 0.8 5 2
3 a MVE0460X03S060 32.8 35.8 68.8 68 0.8 6 2

4.7

2 a MVE0470X02S050 24.9 24.9 62.9 62 0.9 5 2
2 a MVE0470X02S060 24.9 27.9 62.9 62 0.9 6 2
3 a MVE0470X03S050 32.9 32.9 68.9 68 0.9 5 2
3 a MVE0470X03S060 32.9 35.9 68.9 68 0.9 6 2

4.8

2 a MVE0480X02S050 24.9 24.9 62.9 62 0.9 5 2
2 a MVE0480X02S060 24.9 27.9 62.9 62 0.9 6 2
3 a MVE0480X03S050 32.9 32.9 68.9 68 0.9 5 2
3 a MVE0480X03S060 32.9 35.9 68.9 68 0.9 6 2
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Brocas inteiriças de metal duro

Tipo 1

Tipo 2

Brocas WSTAR

a  : Estoque mantido.

Steel Stainless Steel Cast Iron Non-ferrous Metal Heat Resistant Alloy Hardened Steel

3<DC<6 6<DC<10 10<DC<1818<DC<20
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4.9

2 a MVE0490X02S050 24.9 24.9 62.9 62 0.9 5 2
2 a MVE0490X02S060 24.9 27.9 62.9 62 0.9 6 2
3 a MVE0490X03S050 32.9 32.9 68.9 68 0.9 5 2
3 a MVE0490X03S060 32.9 35.9 68.9 68 0.9 6 2

5.0

2 a MVE0500X02S050 24.9 24.9 62.9 62 0.9 5 2
2 a MVE0500X02S060 24.9 27.9 62.9 62 0.9 6 2
3 a MVE0500X03S050 32.9 32.9 68.9 68 0.9 5 2
3 a MVE0500X03S060 32.9 35.9 68.9 68 0.9 6 2

5.1 2 a MVE0510X02S060 26.9 28.9 66.9 66 0.9 6 2
3 a MVE0510X03S060 34.9 36.9 74.9 74 0.9 6 2

5.2 2 a MVE0520X02S060 26.9 28.9 66.9 66 0.9 6 2
3 a MVE0520X03S060 34.9 36.9 74.9 74 0.9 6 2

5.3 2 a MVE0530X02S060 27.0 29.0 67.0 66 1.0 6 2
3 a MVE0530X03S060 35.0 37.0 75.0 74 1.0 6 2

5.4 2 a MVE0540X02S060 27.0 29.0 67.0 66 1.0 6 2
3 a MVE0540X03S060 35.0 37.0 75.0 74 1.0 6 2

5.5 2 a MVE0550X02S060 27.0 29.0 67.0 66 1.0 6 2
3 a MVE0550X03S060 35.0 37.0 75.0 74 1.0 6 2

5.6 2 a MVE0560X02S060 29.0 29.0 67.0 66 1.0 6 2
3 a MVE0560X03S060 37.0 37.0 75.0 74 1.0 6 2

5.7 2 a MVE0570X02S060 29.0 29.0 67.0 66 1.0 6 2
3 a MVE0570X03S060 37.0 37.0 75.0 74 1.0 6 2

5.8 2 a MVE0580X02S060 29.1 29.1 67.1 66 1.1 6 2
3 a MVE0580X03S060 37.1 37.1 75.1 74 1.1 6 2

5.9 2 a MVE0590X02S060 29.1 29.1 67.1 66 1.1 6 2
3 a MVE0590X03S060 37.1 37.1 75.1 74 1.1 6 2

6.0 2 a MVE0600X02S060 29.1 29.1 67.1 66 1.1 6 2
3 a MVE0600X03S060 37.1 37.1 75.1 74 1.1 6 2

6.1

2 a MVE0610X02S070 32.1 35.1 75.1 74 1.1 7 2
2 a MVE0610X02S080 32.1 35.1 75.1 74 1.1 8 2
3 a MVE0610X03S070 42.1 45.1 84.1 83 1.1 7 2
3 a MVE0610X03S080 42.1 45.1 84.1 83 1.1 8 2

6.2

2 a MVE0620X02S070 32.1 35.1 75.1 74 1.1 7 2
2 a MVE0620X02S080 32.1 35.1 75.1 74 1.1 8 2
3 a MVE0620X03S070 42.1 45.1 84.1 83 1.1 7 2
3 a MVE0620X03S080 42.1 45.1 84.1 83 1.1 8 2

6.3

2 a MVE0630X02S070 32.1 35.1 75.1 74 1.1 7 2
2 a MVE0630X02S080 32.1 35.1 75.1 74 1.1 8 2
3 a MVE0630X03S070 42.1 45.1 84.1 83 1.1 7 2
3 a MVE0630X03S080 42.1 45.1 84.1 83 1.1 8 2

6.4

2 a MVE0640X02S070 32.2 35.2 75.2 74 1.2 7 2
2 a MVE0640X02S080 32.2 35.2 75.2 74 1.2 8 2
3 a MVE0640X03S070 42.2 45.2 84.2 83 1.2 7 2
3 a MVE0640X03S080 42.2 45.2 84.2 83 1.2 8 2

6.5

2 a MVE0650X02S070 32.2 35.2 75.2 74 1.2 7 2
2 a MVE0650X02S080 32.2 35.2 75.2 74 1.2 8 2
3 a MVE0650X03S070 42.2 45.2 84.2 83 1.2 7 2
3 a MVE0650X03S080 42.2 45.2 84.2 83 1.2 8 2

6.6

2 a MVE0660X02S070 35.2 35.2 75.2 74 1.2 7 2
2 a MVE0660X02S080 35.2 37.2 75.2 74 1.2 8 2
3 a MVE0660X03S070 44.2 44.2 84.2 83 1.2 7 2
3 a MVE0660X03S080 44.2 46.2 84.2 83 1.2 8 2
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6.7

2 a MVE0670X02S070 35.2 35.2 75.2 74 1.2 7 2
2 a MVE0670X02S080 35.2 37.2 75.2 74 1.2 8 2
3 a MVE0670X03S070 44.2 44.2 84.2 83 1.2 7 2
3 a MVE0670X03S080 44.2 46.2 84.2 83 1.2 8 2

6.8

2 a MVE0680X02S070 35.2 35.2 75.2 74 1.2 7 2
2 a MVE0680X02S080 35.2 37.2 75.2 74 1.2 8 2
3 a MVE0680X03S070 44.2 44.2 84.2 83 1.2 7 2
3 a MVE0680X03S080 44.2 46.2 84.2 83 1.2 8 2

6.9

2 a MVE0690X02S070 35.3 35.3 75.3 74 1.3 7 2
2 a MVE0690X02S080 35.3 37.3 75.3 74 1.3 8 2
3 a MVE0690X03S070 44.3 44.3 84.3 83 1.3 7 2
3 a MVE0690X03S080 44.3 46.3 84.3 83 1.3 8 2

7.0

2 a MVE0700X02S070 35.3 35.3 75.3 74 1.3 7 2
2 a MVE0700X02S080 35.3 37.3 75.3 74 1.3 8 2
3 a MVE0700X03S070 44.3 44.3 84.3 83 1.3 7 2
3 a MVE0700X03S080 44.3 46.3 84.3 83 1.3 8 2

7.1 2 a MVE0710X02S080 35.3 38.3 80.3 79 1.3 8 2
3 a MVE0710X03S080 46.3 49.3 91.3 90 1.3 8 2

7.2 2 a MVE0720X02S080 35.3 38.3 80.3 79 1.3 8 2
3 a MVE0720X03S080 46.3 49.3 91.3 90 1.3 8 2

7.3 2 a MVE0730X02S080 35.3 38.3 80.3 79 1.3 8 2
3 a MVE0730X03S080 46.3 49.3 91.3 90 1.3 8 2

7.4 2 a MVE0740X02S080 35.3 38.3 80.3 79 1.3 8 2
3 a MVE0740X03S080 46.3 49.3 91.3 90 1.3 8 2

7.5 2 a MVE0750X02S080 35.4 38.4 80.4 79 1.4 8 2
3 a MVE0750X03S080 46.4 49.4 91.4 90 1.4 8 2

7.6 2 a MVE0760X02S080 38.4 38.4 80.4 79 1.4 8 2
3 a MVE0760X03S080 49.4 49.4 91.4 90 1.4 8 2

7.7 2 a MVE0770X02S080 38.4 38.4 80.4 79 1.4 8 2
3 a MVE0770X03S080 49.4 49.4 91.4 90 1.4 8 2

7.8 2 a MVE0780X02S080 38.4 38.4 80.4 79 1.4 8 2
3 a MVE0780X03S080 49.4 49.4 91.4 90 1.4 8 2

7.9 2 a MVE0790X02S080 38.4 38.4 80.4 79 1.4 8 2
3 a MVE0790X03S080 49.4 49.4 91.4 90 1.4 8 2

8.0 2 a MVE0800X02S080 38.5 38.5 80.5 79 1.5 8 2
3 a MVE0800X03S080 49.5 49.5 91.5 90 1.5 8 2

8.1

2 a MVE0810X02S090 38.5 41.5 85.5 84 1.5 9 2
2 a MVE0810X02S100 38.5 41.5 85.5 84 1.5 10 2
3 a MVE0810X03S090 54.5 57.5 99.5 98 1.5 9 2
3 a MVE0810X03S100 54.5 57.5 99.5 98 1.5 10 2

8.2

2 a MVE0820X02S090 38.5 41.5 85.5 84 1.5 9 2
2 a MVE0820X02S100 38.5 41.5 85.5 84 1.5 10 2
3 a MVE0820X03S090 54.5 57.5 99.5 98 1.5 9 2
3 a MVE0820X03S100 54.5 57.5 99.5 98 1.5 10 2

8.3

2 a MVE0830X02S090 38.5 41.5 85.5 84 1.5 9 2
2 a MVE0830X02S100 38.5 41.5 85.5 84 1.5 10 2
3 a MVE0830X03S090 54.5 57.5 99.5 98 1.5 9 2
3 a MVE0830X03S100 54.5 57.5 99.5 98 1.5 10 2

8.4

2 a MVE0840X02S090 38.5 41.5 85.5 84 1.5 9 2
2 a MVE0840X02S100 38.5 41.5 85.5 84 1.5 10 2
3 a MVE0840X03S090 54.5 57.5 99.5 98 1.5 9 2
3 a MVE0840X03S100 54.5 57.5 99.5 98 1.5 10 2
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Comprimento total
Comprimento funcional
Comprimento da ponta 

Diâmetro da conexão
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8.5

2 a MVE0850X02S090 38.5 41.5 85.5 84 1.5 9 2
2 a MVE0850X02S100 38.5 41.5 85.5 84 1.5 10 2
3 a MVE0850X03S090 54.5 57.5 99.5 98 1.5 9 2
3 a MVE0850X03S100 54.5 57.5 99.5 98 1.5 10 2

8.6

2 a MVE0860X02S090 41.6 41.6 85.6 84 1.6 9 2
2 a MVE0860X02S100 41.6 43.6 85.6 84 1.6 10 2
3 a MVE0860X03S090 56.6 56.6 99.6 98 1.6 9 2
3 a MVE0860X03S100 56.6 58.6 99.6 98 1.6 10 2

8.7

2 a MVE0870X02S090 41.6 41.6 85.6 84 1.6 9 2
2 a MVE0870X02S100 41.6 43.6 85.6 84 1.6 10 2
3 a MVE0870X03S090 56.6 56.6 99.6 98 1.6 9 2
3 a MVE0870X03S100 56.6 58.6 99.6 98 1.6 10 2

8.8

2 a MVE0880X02S090 41.6 41.6 85.6 84 1.6 9 2
2 a MVE0880X02S100 41.6 43.6 85.6 84 1.6 10 2
3 a MVE0880X03S090 56.6 56.6 99.6 98 1.6 9 2
3 a MVE0880X03S100 56.6 58.6 99.6 98 1.6 10 2

8.9

2 a MVE0890X02S090 41.6 41.6 85.6 84 1.6 9 2
2 a MVE0890X02S100 41.6 43.6 85.6 84 1.6 10 2
3 a MVE0890X03S090 56.6 56.6 99.6 98 1.6 9 2
3 a MVE0890X03S100 56.6 58.6 99.6 98 1.6 10 2

9.0

2 a MVE0900X02S090 41.6 41.6 85.6 84 1.6 9 2
2 a MVE0900X02S100 41.6 43.6 85.6 84 1.6 10 2
3 a MVE0900X03S090 56.6 56.6 99.6 98 1.6 9 2
3 a MVE0900X03S100 56.6 58.6 99.6 98 1.6 10 2

9.1 2 a MVE0910X02S100 41.7 44.7 90.7 89 1.7 10 2
3 a MVE0910X03S100 59.7 62.7 106.7 105 1.7 10 2

9.2 2 a MVE0920X02S100 41.7 44.7 90.7 89 1.7 10 2
3 a MVE0920X03S100 59.7 62.7 106.7 105 1.7 10 2

9.3 2 a MVE0930X02S100 41.7 44.7 90.7 89 1.7 10 2
3 a MVE0930X03S100 59.7 62.7 106.7 105 1.7 10 2

9.4 2 a MVE0940X02S100 41.7 44.7 90.7 89 1.7 10 2
3 a MVE0940X03S100 59.7 62.7 106.7 105 1.7 10 2

9.5 2 a MVE0950X02S100 41.7 44.7 90.7 89 1.7 10 2
3 a MVE0950X03S100 59.7 62.7 106.7 105 1.7 10 2

9.6 2 a MVE0960X02S100 44.7 44.7 90.7 89 1.7 10 2
3 a MVE0960X03S100 61.7 61.7 106.7 105 1.7 10 2

9.7 2 a MVE0970X02S100 44.8 44.8 90.8 89 1.8 10 2
3 a MVE0970X03S100 61.8 61.8 106.8 105 1.8 10 2

9.8 2 a MVE0980X02S100 44.8 44.8 90.8 89 1.8 10 2
3 a MVE0980X03S100 61.8 61.8 106.8 105 1.8 10 2

9.9 2 a MVE0990X02S100 44.8 44.8 90.8 89 1.8 10 2
3 a MVE0990X03S100 61.8 61.8 106.8 105 1.8 10 2

10.0 2 a MVE1000X02S100 44.8 44.8 90.8 89 1.8 10 2
3 a MVE1000X03S100 61.8 61.8 106.8 105 1.8 10 2

10.1

2 a MVE1010X02S110 44.8 47.8 96.8 95 1.8 11 2
2 a MVE1010X02S120 44.8 47.8 96.8 95 1.8 12 2
3 a MVE1010X03S110 67.8 70.8 115.8 114 1.8 11 2
3 a MVE1010X03S120 67.8 70.8 115.8 114 1.8 12 2

10.2

2 a MVE1020X02S110 44.9 47.9 96.9 95 1.9 11 2
2 a MVE1020X02S120 44.9 47.9 96.9 95 1.9 12 2
3 a MVE1020X03S110 67.9 70.9 115.9 114 1.9 11 2
3 a MVE1020X03S120 67.9 70.9 115.9 114 1.9 12 2
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10.3

2 a MVE1030X02S110 44.9 47.9 96.9 95 1.9 11 2
2 a MVE1030X02S120 44.9 47.9 96.9 95 1.9 12 2
3 a MVE1030X03S110 67.9 70.9 115.9 114 1.9 11 2
3 a MVE1030X03S120 67.9 70.9 115.9 114 1.9 12 2

10.4

2 a MVE1040X02S110 44.9 47.9 96.9 95 1.9 11 2
2 a MVE1040X02S120 44.9 47.9 96.9 95 1.9 12 2
3 a MVE1040X03S110 67.9 70.9 115.9 114 1.9 11 2
3 a MVE1040X03S120 67.9 70.9 115.9 114 1.9 12 2

10.5

2 a MVE1050X02S110 44.9 47.9 96.9 95 1.9 11 2
2 a MVE1050X02S120 44.9 47.9 96.9 95 1.9 12 2
3 a MVE1050X03S110 67.9 70.9 115.9 114 1.9 11 2
3 a MVE1050X03S120 67.9 70.9 115.9 114 1.9 12 2

10.6

2 a MVE1060X02S110 48.9 48.9 96.9 95 1.9 11 2
2 a MVE1060X02S120 48.9 49.9 96.9 95 1.9 12 2
3 a MVE1060X03S110 69.9 69.9 115.9 114 1.9 11 2
3 a MVE1060X03S120 69.9 70.9 115.9 114 1.9 12 2

10.7

2 a MVE1070X02S110 48.9 48.9 96.9 95 1.9 11 2
2 a MVE1070X02S120 48.9 49.9 96.9 95 1.9 12 2
3 a MVE1070X03S110 69.9 69.9 115.9 114 1.9 11 2
3 a MVE1070X03S120 69.9 70.9 115.9 114 1.9 12 2

10.8

2 a MVE1080X02S110 49.0 49.0 97.0 95 2.0 11 2
2 a MVE1080X02S120 49.0 50.0 97.0 95 2.0 12 2
3 a MVE1080X03S110 70.0 70.0 116.0 114 2.0 11 2
3 a MVE1080X03S120 70.0 71.0 116.0 114 2.0 12 2

10.9

2 a MVE1090X02S110 49.0 49.0 97.0 95 2.0 11 2
2 a MVE1090X02S120 49.0 50.0 97.0 95 2.0 12 2
3 a MVE1090X03S110 70.0 70.0 116.0 114 2.0 11 2
3 a MVE1090X03S120 70.0 71.0 116.0 114 2.0 12 2

11.0

2 a MVE1100X02S110 49.0 49.0 97.0 95 2.0 11 2
2 a MVE1100X02S120 49.0 50.0 97.0 95 2.0 12 2
3 a MVE1100X03S110 70.0 70.0 116.0 114 2.0 11 2
3 a MVE1100X03S120 70.0 71.0 116.0 114 2.0 12 2

11.1 2 a MVE1110X02S120 49.0 52.0 97.0 95 2.0 12 2
3 a MVE1110X03S120 73.0 76.0 123.0 121 2.0 12 2

11.2 2 a MVE1120X02S120 49.0 52.0 97.0 95 2.0 12 2
3 a MVE1120X03S120 73.0 76.0 123.0 121 2.0 12 2

11.3 2 a MVE1130X02S120 49.1 52.1 97.1 95 2.1 12 2
3 a MVE1130X03S120 73.1 76.1 123.1 121 2.1 12 2

11.4 2 a MVE1140X02S120 49.1 52.1 97.1 95 2.1 12 2
3 a MVE1140X03S120 73.1 76.1 123.1 121 2.1 12 2

11.5 2 a MVE1150X02S120 49.1 52.1 97.1 95 2.1 12 2
3 a MVE1150X03S120 73.1 76.1 123.1 121 2.1 12 2

11.6 2 a MVE1160X02S120 49.1 49.1 97.1 95 2.1 12 2
3 a MVE1160X03S120 75.1 75.1 123.1 121 2.1 12 2

11.7 2 a MVE1170X02S120 49.1 49.1 97.1 95 2.1 12 2
3 a MVE1170X03S120 75.1 75.1 123.1 121 2.1 12 2

11.8 2 a MVE1180X02S120 49.1 49.1 97.1 95 2.1 12 2
3 a MVE1180X03S120 75.1 75.1 123.1 121 2.1 12 2

11.9 2 a MVE1190X02S120 49.2 49.2 97.2 95 2.2 12 2
3 a MVE1190X03S120 75.2 75.2 123.2 121 2.2 12 2

12.0 2 a MVE1200X02S120 49.2 49.2 97.2 95 2.2 12 2
3 a MVE1200X03S120 75.2 75.2 123.2 121 2.2 12 2
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Brocas WSTAR

a  : Estoque mantido.    r  : Sem estoque, produzido somente por pedido.
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12.1

2 a MVE1210X02S130 53.2 56.2 104.2 102 2.2 13 2
2 r MVE1210X02S140 53.2 56.2 104.2 102 2.2 14 2
3 a MVE1210X03S130 78.2 81.2 139.2 137 2.2 13 2
3 r MVE1210X03S140 78.2 81.2 139.2 137 2.2 14 2

12.2

2 a MVE1220X02S130 53.2 56.2 104.2 102 2.2 13 2
2 r MVE1220X02S140 53.2 56.2 104.2 102 2.2 14 2
3 a MVE1220X03S130 78.2 81.2 139.2 137 2.2 13 2
3 r MVE1220X03S140 78.2 81.2 139.2 137 2.2 14 2

12.3

2 a MVE1230X02S130 53.2 56.2 104.2 102 2.2 13 2
2 r MVE1230X02S140 53.2 56.2 104.2 102 2.2 14 2
3 a MVE1230X03S130 78.2 81.2 139.2 137 2.2 13 2
3 r MVE1230X03S140 78.2 81.2 139.2 137 2.2 14 2

12.4

2 a MVE1240X02S130 53.3 56.3 104.3 102 2.3 13 2
2 r MVE1240X02S140 53.3 56.3 104.3 102 2.3 14 2
3 a MVE1240X03S130 78.3 81.3 139.3 137 2.3 13 2
3 r MVE1240X03S140 78.3 81.3 139.3 137 2.3 14 2

12.5

2 a MVE1250X02S130 53.3 56.3 104.3 102 2.3 13 2
2 r MVE1250X02S140 53.3 56.3 104.3 102 2.3 14 2
3 a MVE1250X03S130 78.3 81.3 139.3 137 2.3 13 2
3 r MVE1250X03S140 78.3 81.3 139.3 137 2.3 14 2

12.6

2 a MVE1260X02S130 53.3 53.3 104.3 102 2.3 13 2
2 r MVE1260X02S140 53.3 53.3 104.3 102 2.3 14 2
3 a MVE1260X03S130 80.3 80.3 139.3 137 2.3 13 2
3 r MVE1260X03S140 80.3 80.3 139.3 137 2.3 14 2

12.7

2 a MVE1270X02S130 53.3 53.3 104.3 102 2.3 13 2
2 r MVE1270X02S140 53.3 53.3 104.3 102 2.3 14 2
3 a MVE1270X03S130 80.3 80.3 139.3 137 2.3 13 2
3 r MVE1270X03S140 80.3 80.3 139.3 137 2.3 14 2

12.8

2 a MVE1280X02S130 53.3 53.3 104.3 102 2.3 13 2
2 r MVE1280X02S140 53.3 53.3 104.3 102 2.3 14 2
3 a MVE1280X03S130 80.3 80.3 139.3 137 2.3 13 2
3 r MVE1280X03S140 80.3 80.3 139.3 137 2.3 14 2

12.9

2 a MVE1290X02S130 53.3 53.3 104.3 102 2.3 13 2
2 r MVE1290X02S140 53.3 53.3 104.3 102 2.3 14 2
3 a MVE1290X03S130 80.3 80.3 139.3 137 2.3 13 2
3 r MVE1290X03S140 80.3 80.3 139.3 137 2.3 14 2

13.0

2 a MVE1300X02S130 53.4 53.4 104.4 102 2.4 13 2
2 r MVE1300X02S140 53.4 53.4 104.4 102 2.4 14 2
3 a MVE1300X03S130 80.4 80.4 139.4 137 2.4 13 2
3 r MVE1300X03S140 80.4 80.4 139.4 137 2.4 14 2

13.1 2 a MVE1310X02S140 56.4 59.4 109.4 107 2.4 14 2
3 a MVE1310X03S140 86.4 89.4 149.4 147 2.4 14 2

13.2 2 a MVE1320X02S140 56.4 59.4 109.4 107 2.4 14 2
3 a MVE1320X03S140 86.4 89.4 149.4 147 2.4 14 2

13.3 2 a MVE1330X02S140 56.4 59.4 109.4 107 2.4 14 2
3 a MVE1330X03S140 86.4 89.4 149.4 147 2.4 14 2

13.4 2 a MVE1340X02S140 56.4 59.4 109.4 107 2.4 14 2
3 a MVE1340X03S140 86.4 89.4 149.4 147 2.4 14 2

13.5 2 a MVE1350X02S140 56.5 59.5 109.5 107 2.5 14 2
3 a MVE1350X03S140 86.5 89.5 149.5 147 2.5 14 2

13.6 2 a MVE1360X02S140 56.5 56.5 109.5 107 2.5 14 2
3 a MVE1360X03S140 88.5 88.5 149.5 147 2.5 14 2
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13.7 2 a MVE1370X02S140 56.5 56.5 109.5 107 2.5 14 2
3 a MVE1370X03S140 88.5 88.5 149.5 147 2.5 14 2

13.8 2 a MVE1380X02S140 56.5 56.5 109.5 107 2.5 14 2
3 a MVE1380X03S140 88.5 88.5 149.5 147 2.5 14 2

13.9 2 a MVE1390X02S140 56.5 56.5 109.5 107 2.5 14 2
3 a MVE1390X03S140 88.5 88.5 149.5 147 2.5 14 2

14.0 2 a MVE1400X02S140 56.5 56.5 109.5 107 2.5 14 2
3 a MVE1400X03S140 88.5 88.5 149.5 147 2.5 14 2

14.1

2 a MVE1410X02S150 58.6 61.6 113.6 111 2.6 15 2
2 r MVE1410X02S160 58.6 61.6 113.6 111 2.6 16 2
3 a MVE1410X03S150 91.6 94.6 155.6 153 2.6 15 2
3 r MVE1410X03S160 91.6 94.6 155.6 153 2.6 16 2

14.2

2 a MVE1420X02S150 58.6 61.6 113.6 111 2.6 15 2
2 r MVE1420X02S160 58.6 61.6 113.6 111 2.6 16 2
3 a MVE1420X03S150 91.6 94.6 155.6 153 2.6 15 2
3 r MVE1420X03S160 91.6 94.6 155.6 153 2.6 16 2

14.3

2 r MVE1430X02S150 58.6 61.6 113.6 111 2.6 15 2
2 r MVE1430X02S160 58.6 61.6 113.6 111 2.6 16 2
3 a MVE1430X03S150 91.6 94.6 155.6 153 2.6 15 2
3 r MVE1430X03S160 91.6 94.6 155.6 153 2.6 16 2

14.4

2 r MVE1440X02S150 58.6 61.6 113.6 111 2.6 15 2
2 r MVE1440X02S160 58.6 61.6 113.6 111 2.6 16 2
3 a MVE1440X03S150 91.6 94.6 155.6 153 2.6 15 2
3 r MVE1440X03S160 91.6 94.6 155.6 153 2.6 16 2

14.5

2 a MVE1450X02S150 58.6 61.6 113.6 111 2.6 15 2
2 r MVE1450X02S160 58.6 61.6 113.6 111 2.6 16 2
3 a MVE1450X03S150 91.6 94.6 155.6 153 2.6 15 2
3 r MVE1450X03S160 91.6 94.6 155.6 153 2.6 16 2

14.6

2 r MVE1460X02S150 58.7 58.7 113.7 111 2.7 15 2
2 r MVE1460X02S160 58.7 58.7 113.7 111 2.7 16 2
3 a MVE1460X03S150 93.7 93.7 155.7 153 2.7 15 2
3 r MVE1460X03S160 93.7 93.7 155.7 153 2.7 16 2

14.7

2 r MVE1470X02S150 58.7 58.7 113.7 111 2.7 15 2
2 r MVE1470X02S160 58.7 58.7 113.7 111 2.7 16 2
3 a MVE1470X03S150 93.7 93.7 155.7 153 2.7 15 2
3 r MVE1470X03S160 93.7 93.7 155.7 153 2.7 16 2

14.8

2 r MVE1480X02S150 58.7 58.7 113.7 111 2.7 15 2
2 r MVE1480X02S160 58.7 58.7 113.7 111 2.7 16 2
3 a MVE1480X03S150 93.7 93.7 155.7 153 2.7 15 2
3 r MVE1480X03S160 93.7 93.7 155.7 153 2.7 16 2

14.9

2 r MVE1490X02S150 58.7 58.7 113.7 111 2.7 15 2
2 r MVE1490X02S160 58.7 58.7 113.7 111 2.7 16 2
3 a MVE1490X03S150 93.7 93.7 155.7 153 2.7 15 2
3 r MVE1490X03S160 93.7 93.7 155.7 153 2.7 16 2

15.0

2 a MVE1500X02S150 58.7 58.7 113.7 111 2.7 15 2
2 r MVE1500X02S160 58.7 58.7 113.7 111 2.7 16 2
3 a MVE1500X03S150 93.7 93.7 155.7 153 2.7 15 2
3 r MVE1500X03S160 93.7 93.7 155.7 153 2.7 16 2

15.1 2 r MVE1510X02S160 60.7 63.7 117.7 115 2.7 16 2
3 a MVE1510X03S160 96.7 99.7 162.7 160 2.7 16 2

15.2 2 a MVE1520X02S160 60.8 63.8 117.8 115 2.8 16 2
3 a MVE1520X03S160 96.8 99.8 162.8 160 2.8 16 2
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15.3 2 r MVE1530X02S160 60.8 63.8 117.8 115 2.8 16 2
3 a MVE1530X03S160 96.8 99.8 162.8 160 2.8 16 2

15.4 2 r MVE1540X02S160 60.8 63.8 117.8 115 2.8 16 2
3 a MVE1540X03S160 96.8 99.8 162.8 160 2.8 16 2

15.5 2 a MVE1550X02S160 60.8 63.8 117.8 115 2.8 16 2
3 a MVE1550X03S160 96.8 99.8 162.8 160 2.8 16 2

15.6 2 r MVE1560X02S160 60.8 60.8 117.8 115 2.8 16 2
3 a MVE1560X03S160 98.8 98.8 162.8 160 2.8 16 2

15.7 2 r MVE1570X02S160 60.9 60.9 117.9 115 2.9 16 2
3 a MVE1570X03S160 98.9 98.9 162.9 160 2.9 16 2

15.8 2 r MVE1580X02S160 60.9 60.9 117.9 115 2.9 16 2
3 a MVE1580X03S160 98.9 98.9 162.9 160 2.9 16 2

15.9 2 r MVE1590X02S160 60.9 60.9 117.9 115 2.9 16 2
3 a MVE1590X03S160 98.9 98.9 162.9 160 2.9 16 2

16.0 2 a MVE1600X02S160 60.9 60.9 117.9 115 2.9 16 2
3 a MVE1600X03S160 98.9 98.9 162.9 160 2.9 16 2

16.1

2 r MVE1610X02S170 62.9 62.9 121.9 119 2.9 17 2
2 r MVE1610X02S180 62.9 62.9 121.9 119 2.9 18 2
3 r MVE1610X03S170 104.9 104.9 169.9 167 2.9 17 2
3 r MVE1610X03S180 104.9 104.9 169.9 167 2.9 18 2

16.2

2 a MVE1620X02S170 62.9 62.9 121.9 119 2.9 17 2
2 r MVE1620X02S180 62.9 62.9 121.9 119 2.9 18 2
3 r MVE1620X03S170 104.9 104.9 169.9 167 2.9 17 2
3 r MVE1620X03S180 104.9 104.9 169.9 167 2.9 18 2

16.3

2 a MVE1630X02S170 63.0 63.0 122.0 119 3.0 17 2
2 r MVE1630X02S180 63.0 63.0 122.0 119 3.0 18 2
3 r MVE1630X03S170 105.0 105.0 170.0 167 3.0 17 2
3 r MVE1630X03S180 105.0 105.0 170.0 167 3.0 18 2

16.4

2 r MVE1640X02S170 63.0 63.0 122.0 119 3.0 17 2
2 r MVE1640X02S180 63.0 63.0 122.0 119 3.0 18 2
3 r MVE1640X03S170 105.0 105.0 170.0 167 3.0 17 2
3 r MVE1640X03S180 105.0 105.0 170.0 167 3.0 18 2

16.5

2 a MVE1650X02S170 63.0 63.0 122.0 119 3.0 17 2
2 r MVE1650X02S180 63.0 63.0 122.0 119 3.0 18 2
3 a MVE1650X03S170 105.0 105.0 170.0 167 3.0 17 2
3 r MVE1650X03S180 105.0 105.0 170.0 167 3.0 18 2

16.6

2 r MVE1660X02S170 63.0 63.0 122.0 119 3.0 17 2
2 r MVE1660X02S180 63.0 63.0 122.0 119 3.0 18 2
3 r MVE1660X03S170 105.0 105.0 170.0 167 3.0 17 2
3 r MVE1660X03S180 105.0 105.0 170.0 167 3.0 18 2

16.7

2 r MVE1670X02S170 63.0 63.0 122.0 119 3.0 17 2
2 r MVE1670X02S180 63.0 63.0 122.0 119 3.0 18 2
3 r MVE1670X03S170 105.0 105.0 170.0 167 3.0 17 2
3 r MVE1670X03S180 105.0 105.0 170.0 167 3.0 18 2

16.8

2 r MVE1680X02S170 63.1 63.1 122.1 119 3.1 17 2
2 r MVE1680X02S180 63.1 63.1 122.1 119 3.1 18 2
3 r MVE1680X03S170 105.1 105.1 170.1 167 3.1 17 2
3 r MVE1680X03S180 105.1 105.1 170.1 167 3.1 18 2

16.9

2 r MVE1690X02S170 63.1 63.1 122.1 119 3.1 17 2
2 r MVE1690X02S180 63.1 63.1 122.1 119 3.1 18 2
3 r MVE1690X03S170 105.1 105.1 170.1 167 3.1 17 2
3 r MVE1690X03S180 105.1 105.1 170.1 167 3.1 18 2
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17.0

2 a MVE1700X02S170 63.1 63.1 122.1 119 3.1 17 2
2 r MVE1700X02S180 63.1 63.1 122.1 119 3.1 18 2
3 a MVE1700X03S170 105.1 105.1 170.1 167 3.1 17 2
3 r MVE1700X03S180 105.1 105.1 170.1 167 3.1 18 2

17.1 2 r MVE1710X02S180 65.1 65.1 126.1 123 3.1 18 2
3 r MVE1710X03S180 105.1 105.1 170.1 167 3.1 18 2

17.2 2 r MVE1720X02S180 65.1 65.1 126.1 123 3.1 18 2
3 r MVE1720X03S180 105.1 105.1 170.1 167 3.1 18 2

17.3 2 r MVE1730X02S180 65.1 65.1 126.1 123 3.1 18 2
3 r MVE1730X03S180 105.1 105.1 170.1 167 3.1 18 2

17.4 2 r MVE1740X02S180 65.2 65.2 126.2 123 3.2 18 2
3 r MVE1740X03S180 105.2 105.2 170.2 167 3.2 18 2

17.5 2 a MVE1750X02S180 65.2 65.2 126.2 123 3.2 18 2
3 a MVE1750X03S180 105.2 105.2 170.2 167 3.2 18 2

17.6 2 r MVE1760X02S180 65.2 65.2 126.2 123 3.2 18 2
3 r MVE1760X03S180 105.2 105.2 170.2 167 3.2 18 2

17.7 2 r MVE1770X02S180 65.2 65.2 126.2 123 3.2 18 2
3 r MVE1770X03S180 105.2 105.2 170.2 167 3.2 18 2

17.8 2 a MVE1780X02S180 65.2 65.2 126.2 123 3.2 18 2
3 r MVE1780X03S180 105.2 105.2 170.2 167 3.2 18 2

17.9 2 r MVE1790X02S180 65.3 65.3 126.3 123 3.3 18 2
3 r MVE1790X03S180 105.3 105.3 170.3 167 3.3 18 2

18.0 2 a MVE1800X02S180 65.3 65.3 126.3 123 3.3 18 2
3 a MVE1800X03S180 105.3 105.3 170.3 167 3.3 18 2

18.1

2 r MVE1810X02S190 67.3 67.3 130.3 127 3.3 19 2
2 r MVE1810X02S200 67.3 67.3 130.3 127 3.3 20 2
3 r MVE1810X03S190 117.3 117.3 182.3 179 3.3 19 2
3 r MVE1810X03S200 117.3 117.3 182.3 179 3.3 20 2

18.2

2 r MVE1820X02S190 67.3 67.3 130.3 127 3.3 19 2
2 r MVE1820X02S200 67.3 67.3 130.3 127 3.3 20 2
3 r MVE1820X03S190 117.3 117.3 182.3 179 3.3 19 2
3 r MVE1820X03S200 117.3 117.3 182.3 179 3.3 20 2

18.3

2 r MVE1830X02S190 67.3 67.3 130.3 127 3.3 19 2
2 r MVE1830X02S200 67.3 67.3 130.3 127 3.3 20 2
3 r MVE1830X03S190 117.3 117.3 182.3 179 3.3 19 2
3 r MVE1830X03S200 117.3 117.3 182.3 179 3.3 20 2

18.4

2 r MVE1840X02S190 67.3 67.3 130.3 127 3.3 19 2
2 r MVE1840X02S200 67.3 67.3 130.3 127 3.3 20 2
3 r MVE1840X03S190 117.3 117.3 182.3 179 3.3 19 2
3 r MVE1840X03S200 117.3 117.3 182.3 179 3.3 20 2

18.5

2 a MVE1850X02S190 67.4 67.4 130.4 127 3.4 19 2
2 r MVE1850X02S200 67.4 67.4 130.4 127 3.4 20 2
3 a MVE1850X03S190 117.4 117.4 182.4 179 3.4 19 2
3 r MVE1850X03S200 117.4 117.4 182.4 179 3.4 20 2

18.6

2 r MVE1860X02S190 67.4 67.4 130.4 127 3.4 19 2
2 r MVE1860X02S200 67.4 67.4 130.4 127 3.4 20 2
3 r MVE1860X03S190 117.4 117.4 182.4 179 3.4 19 2
3 r MVE1860X03S200 117.4 117.4 182.4 179 3.4 20 2

18.7

2 r MVE1870X02S190 67.4 67.4 130.4 127 3.4 19 2
2 r MVE1870X02S200 67.4 67.4 130.4 127 3.4 20 2
3 r MVE1870X03S190 117.4 117.4 182.4 179 3.4 19 2
3 r MVE1870X03S200 117.4 117.4 182.4 179 3.4 20 2
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18.8

2 r MVE1880X02S190 67.4 67.4 130.4 127 3.4 19 2
2 r MVE1880X02S200 67.4 67.4 130.4 127 3.4 20 2
3 r MVE1880X03S190 117.4 117.4 182.4 179 3.4 19 2
3 r MVE1880X03S200 117.4 117.4 182.4 179 3.4 20 2

18.9

2 r MVE1890X02S190 67.4 67.4 130.4 127 3.4 19 2
2 r MVE1890X02S200 67.4 67.4 130.4 127 3.4 20 2
3 r MVE1890X03S190 117.4 117.4 182.4 179 3.4 19 2
3 r MVE1890X03S200 117.4 117.4 182.4 179 3.4 20 2

19.0

2 a MVE1900X02S190 67.5 67.5 130.5 127 3.5 19 2
2 r MVE1900X02S200 67.5 67.5 130.5 127 3.5 20 2
3 a MVE1900X03S190 117.5 117.5 182.5 179 3.5 19 2
3 r MVE1900X03S200 117.5 117.5 182.5 179 3.5 20 2

19.1 2 r MVE1910X02S200 69.5 69.5 134.5 131 3.5 20 2
3 r MVE1910X03S200 117.5 117.5 182.5 179 3.5 20 2

19.2 2 r MVE1920X02S200 69.5 69.5 134.5 131 3.5 20 2
3 r MVE1920X03S200 117.5 117.5 182.5 179 3.5 20 2

19.3 2 r MVE1930X02S200 69.5 69.5 134.5 131 3.5 20 2
3 r MVE1930X03S200 117.5 117.5 182.5 179 3.5 20 2

19.4 2 r MVE1940X02S200 69.5 69.5 134.5 131 3.5 20 2
3 r MVE1940X03S200 117.5 117.5 182.5 179 3.5 20 2

19.5 2 a MVE1950X02S200 69.5 69.5 134.5 131 3.5 20 2
3 a MVE1950X03S200 117.5 117.5 182.5 179 3.5 20 2

19.6 2 r MVE1960X02S200 69.6 69.6 134.6 131 3.6 20 2
3 r MVE1960X03S200 117.6 117.6 182.6 179 3.6 20 2

19.7 2 r MVE1970X02S200 69.6 69.6 134.6 131 3.6 20 2
3 r MVE1970X03S200 117.6 117.6 182.6 179 3.6 20 2

19.8 2 r MVE1980X02S200 69.6 69.6 134.6 131 3.6 20 2
3 r MVE1980X03S200 117.6 117.6 182.6 179 3.6 20 2

19.9 2 r MVE1990X02S200 69.6 69.6 134.6 131 3.6 20 2
3 r MVE1990X03S200 117.6 117.6 182.6 179 3.6 20 2

20.0 2 a MVE2000X02S200 69.6 69.6 134.6 131 3.6 20 2
3 a MVE2000X03S200 117.6 117.6 182.6 179 3.6 20 2
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3.2 7900 0.1 (0.06   ─  0.13) 1900 0.07 (0.05   ─  0.09) 1900 0.07 (0.05   ─  0.09)
4.0 6300 0.12 (0.08   ─  0.16) 1500 0.09 (0.06   ─  0.11) 1500 0.09 (0.06   ─  0.11)
5.0 5000 0.15 (0.10   ─  0.20) 1200 0.11 (0.08   ─  0.14) 1200 0.11 (0.08   ─  0.14)
6.3 4500 0.2 (0.13   ─  0.26) 1200 0.14 (0.09   ─  0.19) 1200 0.14 (0.09   ─  0.19)
8.0 3500 0.23 (0.18   ─  0.28) 900 0.14 (0.11   ─  0.17) 900 0.14 (0.11   ─  0.17)

10.0 2800 0.27 (0.22   ─  0.32) 700 0.16 (0.12   ─  0.19) 700 0.16 (0.12   ─  0.19)
12.0 2600 0.31 (0.28   ─  0.34) 600 0.16 (0.13   ─  0.18) 600 0.16 (0.13   ─  0.18)
16.0 1900 0.33 (0.28   ─  0.38) 400 0.18 (0.14   ─  0.21) 400 0.18 (0.14   ─  0.21)
20.0 1700 0.35 (0.30   ─  0.40) 400 0.19 (0.15   ─  0.22) 400 0.19 (0.15   ─  0.22)

MVE

3.2 6400 0.1 (0.06   ─  0.13) 5900 0.1 (0.06   ─  0.13) 5400 0.09 (0.06   ─  0.12)
4.0 5500 0.12 (0.08   ─  0.16) 5100 0.12 (0.08   ─  0.16) 4700 0.11 (0.07   ─  0.14)
5.0 4400 0.15 (0.10   ─  0.20) 4100 0.15 (0.10   ─  0.20) 3800 0.14 (0.09   ─  0.18)
6.3 4000 0.2 (0.13   ─  0.26) 3700 0.2 (0.13   ─  0.26) 3500 0.18 (0.11   ─  0.24)
8.0 3300 0.23 (0.18   ─  0.28) 3100 0.23 (0.18   ─  0.28) 2900 0.21 (0.16   ─  0.25)

10.0 2800 0.27 (0.22   ─  0.32) 2700 0.27 (0.22   ─  0.32) 2500 0.23 (0.19   ─  0.27)
12.0 2500 0.31 (0.28   ─  0.34) 2300 0.31 (0.28   ─  0.34) 2200 0.26 (0.23   ─  0.29)
16.0 1900 0.33 (0.28   ─  0.38) 1700 0.33 (0.28   ─  0.38) 1600 0.29 (0.24   ─  0.33)
20.0 1500 0.35 (0.30   ─  0.40) 1400 0.35 (0.30   ─  0.40) 1300 0.3 (0.26   ─  0.34)

3.2 1900 0.07 (0.05   ─  0.08) 6900 0.1 (0.06   ─  0.13) 6400 0.1 (0.06   ─  0.13)
4.0 1500 0.08 (0.06   ─  0.10) 5500 0.12 (0.08   ─  0.16) 5100 0.12 (0.08   ─  0.16)
5.0 1200 0.1 (0.07   ─  0.13) 4400 0.15 (0.10   ─  0.20) 4100 0.15 (0.10   ─  0.20)
6.3 1200 0.13 (0.09   ─  0.17) 3700 0.2 (0.13   ─  0.26) 3500 0.2 (0.13   ─  0.26)
8.0 900 0.14 (0.10   ─  0.18) 2900 0.25 (0.18   ─  0.31) 2700 0.23 (0.18   ─  0.28)

10.0 700 0.16 (0.12   ─  0.19) 2300 0.29 (0.22   ─  0.35) 2200 0.27 (0.22   ─  0.32)
12.0 600 0.18 (0.15   ─  0.20) 2100 0.33 (0.28   ─  0.37) 1900 0.31 (0.28   ─  0.34)
16.0 400 0.19 (0.15   ─  0.23) 1500 0.35 (0.28   ─  0.42) 1400 0.33 (0.28   ─  0.38)
20.0 300 0.2 (0.15   ─  0.24) 1300 0.37 (0.30   ─  0.44) 1200 0.35 (0.30   ─  0.40)

(mm)

Brocas inteiriças de metal duro

Material

Liga de alumínio (Si<5%)

ASTM 6061, 7075 etc

Liga resistente ao calor

Inconel718 etc

Aço endurecido (40─55HRC)

AISI H13, L6 etc

DC n
(min-1)

fr
(Mín.─Máx.)

(mm/rot)

n
(min-1)

fr
(Mín.─Máx.)

(mm/rot)

n
(min-1)

fr
(Mín.─Máx.)

(mm/rot)

Brocas WSTAR

Material

Aço baixo carbono (<180HB)

AISI 1010 etc

Aço carbono, Aço liga (180─280HB)

AISI 1045, 4140 etc

Aço carbono, Aço liga (280─350HB)

AISI 4340 etc

DC n
(min-1)

fr
(Mín.─Máx.)

(mm/rot)

n
(min-1)

fr
(Mín.─Máx.)

(mm/rot)

n
(min-1)

fr
(Mín.─Máx.)

(mm/rot)

Material

Aço inoxidável austenítico (<200HB)

AISI 304, 316 etc

Ferro fundido cinzento (<350MPa)

DIN GG-30 etc

Ferro fundido nodular (<450MPa)

DIN GGG-45 etc

DC n
(min-1)

fr
(Mín.─Máx.)

(mm/rot)

n
(min-1)

fr
(Mín.─Máx.)

(mm/rot)

n
(min-1)

fr
(Mín.─Máx.)

(mm/rot)

Condições de corte recomendadas
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Orientações para utilização

Pa
ra

fu
so

 d
e 

aj
us

te

Fixação da broca

Refrigeração externa (MVE)

Certifique-se para que a broca 
tenha uma fixação rígida na 
pinça.

Recomenda-se ter dois 
bocais de refrigeração, um 
direcionado para o centro e 
outro para a ponta da broca.

Refrigeração 
através do eixo

Refrigeração 
através do 

multiplicador

A > DC x 1.5
(Para DC<3mm, DC × mais que 2.0)

Não fixe a broca pela região 
do canal. Batimento < 0.03mm

Comprimento da broca

Pressão da refrigeração (MVS)

Instalação da broca Tolerância de instalação

Cuidados com o fluido
<MVS>

Resíduos podem obstruir 
o furo de refrigeração 
das brocas de diâmetro 
pequeno. Utilize sempre um 
filtro de malha fina como 
medida preventiva.
 
Partículas de sujeira 
aderem-se ao óleo 
lubrificante já utilizado 
e prejudicam o fluxo. É 
recomendada a troca  
regular do lubrificante.

1)

 
2)

Peças finas

Ocorrência
de deflexão

Peça com 
apoio 

adequado

Corte interrompido

Processo único

z Antes da furação, 
usine um rebaixo 
com uma fresa 
de topo.

Necessidade de 
usinagem prévia

z Reduza o 
avanço para 
usinar uma área 
interrompida.

Furos conjugados

z Divida em dois processos. 
x Usine primeiro o diâmetro   
 maior. 

* É possível produzir ferramentas 
 conjugadas mediante pedido.

Rebarbas e lascamento da peça

z Reduza o avanço em 50%  
 na saída do furo passante. 
x Adicione um chanfro de 45°. 
c Altere o ângulo da ponta.

Brocas de diâmetros pequenos

z Usine um pré-furo de aprox. DCx1 
(DC=diâmetro da broca) com MVS 
com menor comprimento de canal.

x Use o pré-furo como guia para 
brocas com refrigeração interna. 
Dependendo das condições de 
corte, recomenda-se o avanço 
"pica-pau".

Menor que ø3mm : 1.5MPa-7MP 
Maior que ø3mm : 0.5MPa-7MPa 
Recomendado: superior a 3MPa.

Notas para utilização (para DC<3mm)
Use um filtro de malha fina (malha<3!m) para refrigeração a fim de prevenir a obstrução do canal de lubrificação.
Para furação profunda com uma broca tipo longa, recomenda-se usinar um furo de guia. 
(Caso contrário, forças centrífugas podem causar a quebra da broca.)
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Brocas inteiriças de metal duro

Furação de superfícies planas aUsinagem de furo cego

Furação interrompida aEntrada e saída na furação em superfícies irregulares ou inclinadas

1. Usinagem do furo de guia

3. Usinagem de furo profundo

1. Rebaixamento na face em torno do furo (spot facing)

3. Usinagem inicial com a broca tipo longa

5. Saída do furo passante

2. Usinagem inicial com a broca tipo longa

4. Retorno da broca

2. Usinagem de furo de guia

4. Usinagem de furo profundo

6. Retorno da broca

y Orientações para uso da broca MVS de diâmetro pequeno tipo longa (L/D>10)

z Use uma broca com ângulo de ponta maior (mais plano) do que a 
broca tipo longa. Use a broca mais curta possível.

x Certifique-se para que o furo de guia seja usinado com alta precisão.
c Profundidade da furação : Aproximadamente DCx1.
 (Ajuste a profundidade do furo de guia de acordo com o comprimento 

da broca tipo longa.)

z Inicie a usinagem com velocidade e avanço recomendados para o 
ciclo contínuo (sem "pica-pau").

z Usine uma superfície plana, utilizando uma fresa de topo para rasgo 
capaz de fazer o rebaixo na face em torno do furo. Certifique-se de 
que o rebaixo na face tenha um diâmetro compatível com o requerido 
para furação profunda.

z Penetre o furo de guia a uma baixa rotação.
 (Rotação 1000min-1, avanço 0.2─0.3mm/rot)
x Interrompa o avanço a uma distância de 0.5─1mm do fundo do furo 

de guia.

z Na saída do furo passante, a aresta de corte pode ser danificada.
x A taxa de avanço deve ser a metade do avanço normal.

z Penetre o furo de guia a uma baixa rotação.
 (Rotação 1000min-1, avanço 0.2─0.3mm/rot)
xInterrompa o avanço a uma distância de 0.5─1mm do fundo do furo 

de guia.

z Após concluir a furação, com a broca a uma distância de 0.5─1mm 
do fundo do furo, reduza a rotação para 1000min-1 aproximadamente.

x A uma velocidade de avanço de 3000mm/min, retorne a broca até a 
posição inicial da furação profunda (dentro do furo de guia).

c Por fim, retire a broca do furo a uma velocidade de corte de 20─30m/
min e avanço de 0.2─0.3mm/rot.

z Use uma broca com ângulo de ponta maior (mais plano) do que a 
broca tipo longa. Use a broca mais curta possível.

xCertifique-se para que o furo de guia seja usinado com alta precisão.
c Profundidade da furação : Aproximadamente DCx1.
 (Ajuste a profundidade do furo de guia de acordo com o comprimento 

da broca tipo longa.)

z Inicie a usinagem com velocidade e avanço recomendados para o 
ciclo contínuo (sem "pica-pau").

xMantenha o avanço normal antes da saída do furo passante.

z Retire a broca do furo com rotação de 1000min-1 e avanço de 
0.2─0.3mm/rot.

x A uma velocidade de avanço de 3000mm/min, retorne a broca até a 
posição inicial da furação profunda (no furo de guia).



38

Anotações
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MVS

MVS

MVS
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0 10 20 30 40 50
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40

80

MVS

MVS

MVS

Brocas inteiriças de metal duro

Desempenho de corte

Aço inoxidável

Aço inoxidável (L/D=30)

Aço liga

Comprimento usinado (m)

Comprimento usinado (m)

Comprimento usinado (m)

<Condições de corte>
Diâm. da broca : ø1mm
Material : AISI 4140
Prof. do furo : 4mm (L/D=4)

Vel. de corte : 40m/min
Avanço : 0.04mm/rot
Refrigeração : Óleo solúvel (7MPa)

<Condições de corte>
Diâm. da broca  : ø2mm
Material : AISI 304
Prof. do furo : 4mm (L/D=2)

Vel. de corte : 30m/min
Avanço : 0.06mm/rot
Refrigeração : Óleo solúvel (7MPa)

<Condições de corte>
Diâm. da broca  : ø2mm
Material : AISI 304
Prof. do furo : 60mm (L/D=30)

Vel. de corte : 30m/min
Avanço : 0.06mm/rot
Refrigeração : Óleo solúvel (7MPa)

A MVS proporciona desempenho estável e o dobro da vida útil.

A MVS oferece estabilidade e longa vida útil na furação de aço inoxidável.

A MVS realiza furação profunda de aço inoxidável com estabilidade e longa vida útil.

Possibilidade de 
continuar usinando

Fratura

Fratura

Possibilidade de 
continuar usinando

Microlascamento

Microlascamento

Possibilidade de 
continuar usinando

Quebra no primeiro furo

Comprimento usinado : 38.4m

Comprimento usinado : 6m

Comprimento usinado : 40m

Comprimento usinado : 19.2m

Comprimento usinado : 27m

Comprimento usinado : 80m

Convencional

Convencional A

Convencional A

Convencional A

Convencional A

Convencional B

Convencional B

Convencional
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MVS

MVS

MVS

VB=0.30mmVB=0.08mm

VB=0.08mm VB=0.15mm

Ferro fundido

Aço inoxidável

Aço liga

<Condições de corte>
Diâm. da broca  : ø6mm
Material : AISI 4140
Prof. do furo : 19mm (L/D=3)
Vel. de corte : 100m/min

<Condições de corte>
Diâm. da broca  : ø6mm
Material : DIN GG-25
Prof. do furo : 19mm (L/D=3)
Vel. de corte : 100m/min

<Condições de corte>
Diâm. da broca  : ø6mm
Material : AISI 304
Prof. do furo : 19mm (L/D=3)
Vel. de corte : 60m/min

Avanço : 0.2mm/rot
Refrigeração : Óleo solúvel (Interna)
Máquina : Centro de usinagem

Avanço : 0.2mm/rot
Refrigeração : Óleo solúvel (Interna)
Máquina : Centro de usinagem

Avanço : 0.15mm/rot
Refrigeração : Óleo solúvel (Interna)
Máquina : Centro de usinagem

Microlascamento

Convencional

Convencional

Soldagem

Danos na aresta de corte após usinar 67m

Danos na aresta de corte após usinar 150 m

Danos na aresta de corte após usinar 96m

Microlascamento

Convencional
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MVS

MVS

MVS

0 20 40 60 80

Brocas inteiriças de metal duro

Usinagem M.Q.L.

<Condições de corte>
Diâm. da broca  : ø6mm
Material : AISI 1050
Prof. do furo : 19mm (L/D=3)
Vel. de corte : 80m/min

Avanço : 0.2mm/rot
Refrigeração : M.Q.L.
Máquina : Centro de usinagem

Convencional A Convencional B

Danos na aresta de corte após usinar 55m

Convencional

Comprimento usinado (m)

Aço carbono

<Condições de corte>
Diâm. da broca  : ø6mm
Material : AISI 1050
Prof. do furo : 19mm (L/D=3)
Vel. de corte : 100m/min

Avanço  : 0.2mm/rot
Refrigeração : Óleo solúvel (Interna)
Máquina : Centro de usinagem

Convencional

Vida útil 1.5x maior

Microlascamento

Largura do desgaste 
frontal 0.03mm

Largura do desgaste 
frontal 0.03mm

Largura do desgaste 
frontal 0.05mm

Desempenho de corte
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MVS0300X03S030 MVS0620X03S070

56.5 43
0.07 0.1
7.5 8.8

MVE0370X02S040

23
0.1
5

MVS

MVE

0.08

0.03

0.20

0.07

0.08

0.02

0.09

0.03

0.02

0.02 (mm)

(mm)

0.04

0.03 (mm)

(mm)

MVS

Broca

Material

AISI 1010 (Autopeça) AISI 1045 (Peça de máquina)

Co
nd

içõ
es

 
de

 co
rte Vel. de corte (m/min)

Avanço (mm/rot)
Prof. do furo (mm)

Refrigeração Óleo integral Óleo integral

Resultados

Comprimento usinado: 60m Comprimento usinado: 70.4m

Broca

Material

AISI 304 (Cabeça para jato de tinta)

Co
nd

içõ
es

 
de

 co
rte Vel. de corte (m/min)

Avanço (mm/rot)
Prof. do furo (mm)

Refrigeração Óleo integral

Resultados

Furos usinados: 800 furos   Comprimento usinado: 40m

Exemplos de aplicação

Convencional

Convencional

Convencional

Grande craterização

Desgaste frontal

Desgaste frontal

A MVS apresentou apenas um pequeno desgaste e 
poderia continuar a usinagem.

A MVS apresentou apenas um pequeno desgaste e a 
quantidade de furos usinados foi 20% maior.

A MVS apresentou apenas um pequeno desgaste frontal,  
sem craterização e poderia continuar usinando.
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Rua Cincinato Braga, 340 - 13º Andar - Conj. 131/132
Bela Vista - São Paulo / SP CEP: 01333-010
Tel: (11) 3506-5600   FAX: (11) 3506-5699
E-mail: mmbr@mmbr.com.br

MMC Metal do Brasil Ltda.

Para sua segurança
aNão manipule a região da aresta de corte e cavacos sem luvas. aUsine seguindo as recomendações de aplicação e substitua as ferramentas antes do desgaste excessivo. aUtilize roupas e óculos de 
proteção. aCaso utilize óleos de corte, tome medidas de segurança contra incêndios. aAntes do uso efetivo da ferramenta, verifique o batimento e a ocorrência de vibrações e sons anormais, etc. aA 
afiação e o aquecimento das ferramentas de corte produzem pó e névoa. A inalação de grandes quantidades de pó e o contato com os olhos e pele podem ser prejudiciais à saúde.

EXP-13-E005

http://www.mmbr-carbide.com.br
(As especificações das ferramentas estão sujeitas a alterações sem aviso prévio.)

BrocasWSTAR
As brocas MVE / MVS são indicadas para uma grande variedade de aplicações.

Também estão disponíveis as brocas para aplicações específicas.

Aço carbono Aço inoxidável Ferro fundido Liga leve Liga resistente 
ao calor

Aço endurecido

Apenas MVE

Apenas MWE


