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REAMERS AND COUNTERSINKS — PAGE OVERVIEW

2/DORMER

Utformad for att bearbeta hal till H7-tolerans. Brotschen &r gjord av solid HM eller har palodd HM-krona, beroende pa
storlek. Skdren ar extremt differentialdelade for att fa basta mojliga rundhet, ytfinhet och vibrationsfrihet. Limplig for
bearbetning av harda och slitande material.

Maskinbrotsch av HM, extrem differentialdelning, blank o
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[s]
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A
8] |
a I
LCF
LB
HM DIN
Bright 8093 OAL
6 = B
H7

Arbetsmaterialgrupper och startvérden for skérhastighet (m/min) och matningskod. Tabeller med matningar finns med bérjan pé sidan 251

PL1 P12 PL3 P21 P22 P23 P31 P32 P33 P4l M1 M1.2

P42 P43
H23B H268 W278 208 188 W16( 168 H13B |_RAKS 108 |_L]e VUG ?10C |46
m21 w22 w23 KB KB S K22 K23 K31 K32 K33 K51 K52
79C »7c 7168 20D m15D H11D 2 m17D W14D W18D W14D 11D HW19D 15D
B8 n~Ni1 N12 N13  N21 N22 N2 N3.I N3.2 N33 N41 N4.2
11D 260D  m45D  m30D  W38D  M35D  M25D  M64E  M38E  WII9F  wI35C  #I30C
DCON MS tolerans hé; DC>= 14 mm Hardmetallbestyckad.

S DC 0AL LCF LB NOF  DCONMS o DC 0AL LCF LB NOF  DCONMS
[mm] [mm] [mm] [mm] [mm] [mm] [mm] [mm] [mm] [mm]
B4001.0 100 340 55 15.00 3 1.00 B4004.5 45 800 210 5200 6 450
B4001.2 120 380 75 1650 3 1.20 B4005.0 500 8.0 230 5800 6 5.00
B4001.4 140 400 80  18.00 3 150 B4005.5 550 930 260  57.00 6 5.60
B4001.5 150 400 80  18.00 3 150 B4006.0 600 930 260  57.00 6 5.60
B4001.6 160 430 90 2000 3 1.60 B4006.5 650 1010 280 6500 6 630
B4001.8 180 460 100 22.00 4 1.80 B4007.0 700 1090 310 73.00 6 7.10
B4002.0 200 490 110 2400 4 2,00 B4008.0 800 1170 330 8100 6 8.00
B4002.2 220 530 120 25.00 4 2.20 B4009.0 900 1250 360  85.00 6 9.00
B 250 570 140 0 4 2.50 B40010.0 1000 1330 380  93.00 6 10.00
B! 280 610 150 0 6 3.00 B40012.0 1200 1510 440 11100 6 10.00
B4003.0 300 610 150  33.00 6 3.00 B40014.0 1400 1600 470 115.00 6 12.50
B4003.2 320 650 160  37.00 6 3.20 B40016.0 1600 1700 520  125.00 6 12.50
Pos. Description Pos. Description
Designation of drill o Product features
Product description 0 Material group recommendations incl. speed and feed guidance

Illustrative picture 0 Product code
o Schematic drawing of tool e Product dimensions

Typical page with reamers/countersinks displayed — specific page details will differ.
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GENERAL ICONS

B Primary use

Pl Possible use

Application Angle

100°
?— 100° Countersink

180°

—ﬁ— 180° Counterhore

BASIC STANDARD GROUP (BSG)

ANSI  ANSI - Tap Standards

BS

328 BS 328 — Drills and Reamers Standards

DIN

206 DIN 206 — Hand Reamer Standards

DIN ' DIN 208 — Morse Taper Shank Chucking
208 = Reamer Standards

DIN

212 DIN 212 — Machine Reamer Standards

DIN

217 DIN 217 — Shell Reamer Arbor Standards

DIN ' DIN 2179 — Parallel Shank Taper Pin
2179  Reamer Standards

DIN  DIN 2180 — Morse Taper Shank Taper Pin
2180 Reamer Standards

COATING

A l Aluminium Titanium Carbon Nitride Coating
AITICN

Bright (uncoated)
Bright

CUTTING DIRECTION

>
@ Right Hand Rotation / Cutting

44

REAMERS AND COUNTERSINKS — ICONS OVERVIEW

ACHIEVABLE HOLE TOLERANCE ZONE (TCHA)

H7 — Industry Standard Hole Tolerance Zone

H7 (based on diameter range)

9.3%er High Precision Hole Tolerance Zone

%50 (based on diameter range)

%E 20° Conical Drill

60°

_H_ 60° Countersink

DIN

219 DIN 219 — Shell Reamer Standards

DIN  DIN 311 — Morse Taper Shank Bridge
311  Reamer Standards

DIN  DIN 334 C - Straight Shank
334C  (ountersink Standards

DIN  DIN 334D — Morse Taper Shank
334D C(ountersink Standards

DIN  DIN 335 A — Straight Shank
335A  (ountersink Standards

DIN  DIN 335 C - Straight Shank
335C  (Countersink Standards

DIN  DIN 335D — Morse Taper Shank
335D  (ountersink Standards

DIN

373 DIN 373 — Counterbore Standards

‘ Combination Bright and Steam Oxide
Bright ST

| Steam and Bronze Oxide Surface Treatment
ST Bronze

MATERIAL CODE (BMC)

HM  Hard Material (Solid Carbide)

HSS-E High Speed Cobalt Steel Tool Material

k11 — Industry Standard Tool Tolerance Zone

ki1 (based on diameter range)

82° Countersink

.
:[ N
°

90 90° Countersink

=

DIN

8050 DIN 8050 — Parallel Shank Reamer Standards

DIN  DIN 8051 — Morse Taper Shank
8051 Reamer Standards

DIN

8093 DIN 8093 — Straight Shank Reamer Standards

DIN  DIN 8094 — Morse Taper Shank Reamer
8094 Standards

DSI)N DIN 9 — Taper Pin Reamer Standards

oborMER - Dormer Standards

I Titanium Aluminium Nitride Coating
TIAIN

Titanium Nitride Coated
TiN

HSS  High Speed Steel Tool Material
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REAMER FORM

A DIN Form A - Straight Flute < #3.5mm
B DIN Form B — Spiral Flute < @#3.5mm

E  DINForm C - Straight Flute > #4.0mm

TAPER GRADIENT (RATE OF TAPER)

1;18 Taper Gradient (1/4" per foot taper)

194

SHANK

off off o [

1:50
| 2

44

REAMERS AND COUNTERSINKS = ICONS OVERVIEW

(ylindrical Shank / Straight Shank X lindrical Shank with Tang
(ylindrical Shank with 3flat %" DIN 6535 HA Cylindrical Shank
(ylindrical Shank with Hex [ Morse Taper Shank

(ylindrical Shank with Square

Taper Gradient (1 mm per 50 mm taper)



Tool materials

High Speed Steel

Cobalt High Speed Steel

Carbide materials

Carbide Materials
(or Hard Materials)

Surface Coatings

Titanium Nitride
(TiN)

Aluminium Titanium
Carbon Nitride
(AITiCN)

Titanium Aluminium
Nitride coatings
(TiAIN)

Bright (uncoated)

Combination Bright and
Steam Tempered

Combination Steam and
Bronze Tempered Surface
Treatment

HSS

HSS-E

HM

TiN

AITICN

TIAIN

Bright

Bright ST

ST Bronze

44

REAMERS AND COUNTERSINKS — NAVIGATOR TOOL MATERIALS

A medium-alloyed high speed steel that has good machinability and good performance. HSS exhibits hardness, toughness and wear
resistance characteristics that make it attractive in a wide range of applications, for example in drills and taps.

This high speed steel contains cobalt for increased hot hardness. The composition of HSCo is a good combination of toughness and hardness.
It has good machinability and good wear resistance, which makes it usable for drills, taps, milling cutters and reamers.

A sintered powder metallurgy substrate, consisting of a metallic carbide composite with binder metal. The most central raw material is
tungsten carbide (WC). Tungsten carbide contributes to the hardness of the material. Tantalum carbide (TaC), titanium carbide (TiC) and
niobium carbide (NbC) complements WC and adjusts the properties to what is desired. These three materials are called cubic carbides.
Cobalt (Co) acts as a binder and keeps the material together.

(arbide materials are often characterised by high compression strength, high hardness and therefore high wear resistance, but also by
limited flexural strength and toughness. Carbide is used in taps, reamers, milling cutters, drills and thread milling cutters.

Titanium Nitride is a gold coloured ceramic coating applied by physical vapour deposition (PVD). High hardness combined with low friction
properties ensures considerably longer tool life, or alternatively, better cutting performance from tools which have not been coated. TiN
coating is used mainly for drills and taps.

Aluminium Titanium Carbon-Nitride (AITiCN) is a PVD coating which was specifically engineered to meet the rigorous requirements of the
medical device industry. Itis however equally applicable to certain cutting tool operations due to a high quality thin-film technology, with
excellent micro-hardness and adhesion characteristics.

Titanium Aluminium Nitride is a multi layer ceramic coating applied by PVD coating technology, which exhibits high toughness and
oxidation stability. These properties make it ideal for higher speeds and feeds, while at the same time improving tool life. TiAIN is used in
drilling, tapping, and milling applications and can be suitable for use when machining without coolant.

Bright finish (uncoated surface) improves chip flow in soft or non-ferrous materials while maintaining sharp cutting edges.

Combination of bright and steam tempering can be effective, as the blue oxide more porous surface acts to retain and pull cutting fluid into
the hole while the bright surface assists in chip evacuation. This combination is achieved by grinding the bright surface after tempering.

Combination of steam and bronze tempering can be effective, as the blue oxide more porous surface acts to retain and pull cutting fluid
into the hole while the bronze surface assists in chip evacuation. Both surface treatments add a degree of surface protection to the tool.
These combinations are achieved by using two different tempering cycles.
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44

Verktygsmaterial (BMC) HM HM HM HM HM HSS HSS HSS HSS-E HSS HSS HSS HSS
o [ | [ [ [ | [
Belaggnmg Bright Bright Bright Bright Bright Bright ST Bright Bright ST Bright ST Bright ST Bright STBronze

DIN DIN DIN DIN DIN DIN . . BS BS DIN DIN
Standard (BSG) 8093 8093 8050 8094 8051 206 oo i 328 328 9 9 ANSI
> > > > > >
@ & @ G G G G @ @ @ G G
= =) 0= o= =) 0=
Skaft = = = = o o = o 5) o =
Spetsvinkel
Brotschform B B A B A B B A A B
oy
Nabar héltolerans (TCHA) H7 o512 H7 H7 H7 H7 H7
. - 1:48 1:50 1:50
Konicitet - millimeter > > >
\ .
1l .H
l [ l l '
|
Produktfamil B400 | B481 | B441 | B411 | B442 | B100 | B334 | B335 | B901 | B301 | B903 | B952 | B122
1.00-20.00 0.98-12.05 10.00-20.00 5.00-30.00 10.00-20.00 1.50-50.00 NOO0O-N16 N??\IQI%INAU%ES 1.50-1/2 1/16-1/2 1.50-20.00 1.20-50.00 3/8-1.1/16

200 201 203 204 205 206 208 209 210 21 212 213 214

| | | | | | | | | | | |
| | | | | | | | | | | |
| | | | | 4] | | | | | 4]
| | | | | 4] 4] 4] 4 4] 4]

4] 4] 4] 4] 4] 4] 4] 4] 4 4] 4] 4]
4] 4] 4] 4] 4] 4] 4] 4] .4 4] 4] 4]
| | | | | | | | | 4] 4]

| | | | | 4] | | | | |

| | | | | | 4] 4] 4 4] 4]

| | | | |

| | | | | | | | | | | 4]
| | | | | | | | | | | 4]
| | | | | | | | | | | |
4] 4] 4] 4] 4] 4] 4] 4] 4 4] 4] 4]

Forstaval ~ Majlig anvéndning
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P1
)
P3
P4
M1
M2
m3
ma
K1

K2
K3
Ka
K5
N1

N2
N3
N4
N5
s1

s2
s3
sa
H1

H2
H3
H4

HSS-E

bright

DIN
2179

®

==

1:50
»

Py e e =T

B953 | B180 | B170 | B157 | B161 | B101 | B121 | B954 | B955 B956 & B957 |

1.00-12.00 1.50-20.00 0.98-12.00 2.00-20.00 3.00-50.00

& 215

NEE NNNNEHN

NNEN

HSS-E

Bright

DIN
212

®

=3

DIN 6535HA

H7

£ 216

NEE NNNEEHN

NEERNR

HSS-E

Bright

DIN
212

®

=3

9.95-5.5
+0.004

©5.51-12
+0.005

3 218

NEE NNNEEHN

NEER

HSS-E

Bright

DIN
212

®
=

H7

£ 220

|
|
4]

HSS-E

Bright

DIN
208

®

X

H7

&2

NEE NNNEEHN

NEERNR

HSS-E

Bright ST

BS
328

®

x

H7

3.00-2"

03222

NNEERN

NEE

NEER

44

HSS

Bright ST

DIN
311

®

=

k11

e ————

10.00-30.00 5.00-30.00 25.00-80.00 13.00-40.00

224

NEER

NEE

NEERNR

HSS-E

Bright

DIN
2180

®

X

1:50
»

£ 225

NEE NNNNEHN

NEER

HSS-E

Bright ST

DIN
219

®

H7

3 226

NEE NNNEEHN

NEER

HSS-E

Bright

DIN
217

03227

N3DRIVER -
NOWASHER

£ 228

HM

Bright

DIN
335C

G400

6.30-31.00

& 229

EEEEEEEEENNNEEENER

NNEENNDNE

Forstaval

HSS

Bright

DIN
334C

HSS

TiN

DIN
334C

| G135 | G335

6.30-25.00 6.30-25.00

£ 230

NNNNEHN

NNN

NEENN

3 231

NNNEEEHR

NEEEENEER

Méjlig anvandning
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Verktygsmaterial (BMC) HSS HSS HSS HSS-E HSS HSS HSS HSS HSS HSS-E  HSS-E HSS
. < A A
Belaggmng Bright Bright Bright Bright Bright TIAIN I Bright TAIN I Bright ATiCN Bright Bright
DIN DIN ) ) DIN DIN DIN DIN DIN DIN ) .
standard (BSG) 334D 335¢C oo oo 335¢C 335¢C 335¢C 335¢C 335¢C 335¢C oo oo
> > > > > > > >
SKriktning ® R R B @®R @ R R R ® R R
Skaft = | == | (== | = | == | == | | e = = == =
. 60° 82° 90° 90° 90° 90° 90° 90° 90° 90° 90° 90°
Spetsvmkel —H— —W— —W— —W— —W— —W— —W—
Brotschform
Nabar haltolerans (TCHA)
Konicitet - millimeter
L
f O\ 4 \\\
i3
Produktfamil G137 | G154 | G129 | G149 | G136 | G560 G106 | G506 | G142 | G570 | G107 A G600
16.00-80.00 6.30-25.00 6.00-31.50 5.00-50.00 4.30-31.00 6.30-31.00 6.30-50.00 6.30-50.00 4.80-31.00 6.30-31.00 6.30-20.50 6.30-25.00
£J 232 233 234 235 D 236 D 237 [ED 238 239 240 0241 3242 243
| | | | | | | | | | | | | 4] | | |
| | | | | | | | | | | | | 4] | | |
4] | 4] | | | | | | | | | |
4] 4] 4] | 4] | 4] | | 4
4] 4] 4] 4] 4] 4] 4] 4] | | | 4] 4]
4] 4] 4] 4] 4] 4] 4] 4] 4] | 4] 4]
4] |
4] 4]
4 4] 4 4 4] | | | | 4 4
4 4] 4 4 4] | 4] | | 4] 4]
4 4] 4 4 4] | 4] | | 4] 4]
4 4] 4 4]
4 4 4] 4 | 4 | | 4 4]
4] 4] | | | 4] 4] 4] 4] | | 4] 4] 4]
4] 4] 4] 4] 4] | | 4] | | 4] 4] 4] 4]
| | | | | | | | | | | | | | | | 4] | 4]
4] 4] 4] 4] 4] 4] 4] 4] | 4]

Forstaval ~ Majlig anvéndning
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P1
)
P3
P4
M1
M2
m3
ma
K1

K2
K3
Ka
K5
N1

N2
N3
N4
N5
s1

s2
s3

sS4
H1

H2
H3
H4

HSS

bright

DIN
335A

G132 | G138 | G338 | G171 | G314 | GI25 |

8.00-20.00 25.00-80.00 25.00-63.00 6.30-25.00 4.00-9.00

L 244

ENN

NNENNNNNENN

HSS

Bright

DIN
335D

L 245

NNNNEHN

NNN

NENNN

HSS

DIN
335D

I &

90°

=

L3 246

NNEEERNR

NEEEENEER

HSS

= wWo £ -
8 D (= 82 -~
° o —_—

L 247

NNEEENR

NEENENEER

HSS

Bright

JDORMER

L 248

|
4
4

EENE

HSS

Bright

& (=) 22
S Py I=

6.50 -20.00

3 249

NNNNEHN

NENENNNNN

44

[

90°

T
B
43, o D0 S0 .
ol dngqza - 180
2 35 o o

Set

3 250

Forstaval

Méjlig anvandning
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44

B400 DDORMER

Maskinbrotsch av HM, extrem differentialdelning, blank
Utformad for att bearbeta hal till H7-tolerans. Brotschen dr gjord av solid HM eller har pdlodd HM-krona, beroende pa storlek. Skdren &r extremt
differentialdelade for att fa basta mdjliga rundhet, ytfinhet och vibrationsfrihet. Limplig for bearbetning av hdrda och slitande material.

DC
DCON MS

LCF
DIN -« L8 -
AM | e | 8003 . oAL _
6 [— B
H7

Arbetsmaterialgrupper och startvérden for skarhastighet (m/min) och matningskod. Tabeller med matningar finns med bérjan pd sidan 251

P1.1 P1.2 P1.3 P2.1 P2.2 P2.3 P3.1 P3.2 P3.3 P4.1 P4.2 P4.3 M1.1 M1.2
H23B W68 278 W08 H18B W16C H168 H13B W11C H108B W3 ( W7 Z10C 738 (
M2z m22 w23 Kl K S @0 B2 B8 GBI B2 B8 ESE 2
79C 7C 4[]} 20D m15D H1D 21D H17D W14D 18D W14D H1D m19D H15D
- N1.1 N1.2 N1.3 N2.1 N2.2 N2.3 N3.1 N3.2 N3.3 N4.1 N4.2
WD 160D W45D W30D W38D M350 W25D W64t W38E P19E ?35C 130 C

DCON MS tolerans h6; DC>= 14 mm Hardmetallbestyckad.

Product DC OAL LCF LB NOF  DCONMS Product DC OAL LCF LB NOF  DCONMS
(mm) (mm) (mm) (mm) (mm) (mm) (mm) (mm) (mm) (mm)
B4001.0 1.00 34.0 55 15.00 3 1.00 B4004.5 4.50 80.0 21.0 52.00 6 4.50
B4001.2 1.20 38.0 75 16.50 3 1.20 B4005.0 5.00 86.0 23.0 58.00 6 5.00
B4001.4 1.40 40.0 8.0 18.00 3 1.50 B4005.5 5.50 93.0 26.0 57.00 6 5.60
B4001.5 1.50 40.0 8.0 18.00 3 1.50 B4006.0 6.00 93.0 26.0 57.00 6 5.60
B4001.6 1.60 43.0 9.0 20.00 3 1.60 B4006.5 6.50 101.0 28.0 65.00 6 6.30
B4001.8 1.80 46.0 10.0 22.00 4 1.80 B4007.0 7.00 109.0 31.0 73.00 6 7.10
B4002.0 2.00 49.0 1.0 24.00 4 2.00 B4008.0 8.00 117.0 33.0 81.00 6 8.00
B4002.2 2.20 53.0 12.0 25.00 4 2.20 B4009.0 9.00 125.0 36.0 85.00 6 9.00
B4002.5 2.50 57.0 14.0 29.00 4 2.50 B40010.0 10.00 133.0 38.0 93.00 6 10.00
B4002.8 2.80 61.0 15.0 33.00 6 3.00 B40012.0 12.00 151.0 44.0 111.00 6 10.00
B4003.0 3.00 61.0 15.0 33.00 6 3.00 B40014.0 14.00 160.0 47.0 115.00 6 12.50
B4003.2 3.20 65.0 16.0 37.00 6 3.20 B40016.0 16.00 170.0 52.0 125.00 6 12.50
B4003.5 3.50 70.0 18.0 42.00 6 3.50 B40018.0 18.00 182.0 56.0 137.00 6 14.00
B4004.0 4.00 75.0 19.0 47.00 6 4.00 B40020.0 20.00 195.0 60.0 147.00 6 16.00
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44

B 4 8 1 /DORMER

Hundradelsbrotsch av solid HM, i steg om 0,01 mm, blank

NC-brotsch med precisionsskaft for inspanning i precisionshallare i (NC-maskiner. Extrem differentialdelning. Brotschen finnsihundradelsintervall
runt hela och halva millimetrar som gor det méjligt att brotscha till valfri tolerans. Hogerskdrande med vansterspiral. Gar att anvanda i de flesta
material, sarskilt harda och slitande.

DC
DCON MS

LCF
HM DIN - LB -
Brght 8093 - OAL .
R = -
DIN 6535HA
$.95-5.5
+0.004
$5.51-12
+0.005

Arbetsmaterialgrupper och startvérden for skarhastighet (m/min) och matningskod. Tabeller med matningar finns med bérjan pd sidan 251

P1.1 P1.2 P1.3 P2.1 P2.2 P2.3 P3.1 P3.2 P3.3 P4.1 P4.2 P4.3 M1.1 M1.2
H23B W68 278 H208B 188 W16C H168 H13B W11C H10B W3 ( W7 Z10C Z38(
m2z1 m22 w23 Kl K2 KBS B0 G2 @8 GBI B2 @8 ESE G2
79C 7C 4[] 20D m15D H1D 21D H17D W14D 18D 14D H1D 19D H15D
- N1.1 N1.2 N1.3 N2.1 N2.2 N2.3 N3.1 N3.2 N3.3 N4.1 N4.2
H11D 160D W45D W30D W38D W35D W20 Wo4E W38E P19E ?35C Z130C

DCON MS tolerans hé.

Product DC OAL LCF LB NOF  DCONMS Product DC OAL LCF LB NOF  DCONMS
(mm) (mm) (mm) (mm) (mm) (mm) (mm) (mm) (mm) (mm)
B4810.98 0.98 50.0 6.0 28.00 3 3.00 B4813.00 3.00 65.0 17.0 28.00 6 4.00
B4810.99 0.99 50.0 6.0 28.00 3 3.00 B4813.01 3.01 65.0 17.0 28.00 6 4.00
B4811.00 1.00 50.0 6.0 28.00 3 3.00 B4813.02 3.02 65.0 17.0 28.00 6 4.00
B4811.01 1.01 50.0 6.0 28.00 3 3.00 B4813.03 3.03 65.0 17.0 28.00 6 4.00
B4811.02 1.02 50.0 6.0 28.00 3 3.00 B4813.97 3.97 75.0 19.0 28.00 6 4.00
B4811.03 1.03 50.0 6.0 28.00 3 3.00 B4813.98 3.98 75.0 19.0 28.00 6 4.00
B4811.48 1.48 50.0 9.0 28.00 3 3.00 B4813.99 3.99 75.0 19.0 28.00 6 4.00
B4811.49 1.49 50.0 9.0 28.00 3 3.00 B4814.00 4.00 75.0 19.0 28.00 6 4.00
B4811.50 1.50 50.0 9.0 28.00 3 3.00 B4814.01 4.01 75.0 19.0 28.00 6 4.00
B4811.51 1.51 50.0 10.0 28.00 3 3.00 B4814.02 4.02 75.0 19.0 28.00 6 4.00
B4811.52 1.52 50.0 10.0 28.00 3 3.00 B4814.03 4.03 75.0 19.0 28.00 6 4.00
B4811.53 1.53 50.0 10.0 28.00 3 3.00 B4814.97 497 93.0 23.0 36.00 6 6.00
B4811.98 1.98 50.0 12.0 28.00 4 3.00 B4814.98 4.98 93.0 23.0 36.00 6 6.00
B4811.99 1.99 50.0 120 28.00 4 3.00 B4814.99 4.99 93.0 23.0 36.00 6 6.00
B4812.00 2.00 50.0 120 28.00 4 3.00 B4815.00 5.00 93.0 23.0 36.00 6 6.00
B4812.01 2.01 50.0 12.0 28.00 4 3.00 B4815.01 5.01 93.0 23.0 36.00 6 6.00
B4812.02 2.02 50.0 120 28.00 4 3.00 B4815.02 5.02 93.0 23.0 36.00 6 6.00
B4812.03 2.03 50.0 120 28.00 4 3.00 B4815.03 5.03 93.0 23.0 36.00 6 6.00
B4812.48 248 60.0 16.0 28.00 4 3.00 B4815.97 597 93.0 26.0 36.00 6 6.00
B4812.49 249 60.0 16.0 28.00 4 3.00 B4815.98 5.98 93.0 26.0 36.00 6 6.00
B4812.50 2.50 60.0 16.0 28.00 4 3.00 B4815.99 5.99 93.0 26.0 36.00 6 6.00
B4812.51 2.51 60.0 16.0 28.00 4 3.00 B4816.00 6.00 93.0 26.0 36.00 6 6.00
B4812.52 2.52 60.0 16.0 28.00 4 3.00 B4816.01 6.01 93.0 26.0 36.00 6 6.00
B4812.53 2.53 60.0 16.0 28.00 4 3.00 B4816.02 6.02 93.0 26.0 36.00 6 6.00
B4812.97 297 65.0 17.0 28.00 6 4.00 B4816.03 6.03 93.0 26.0 36.00 6 6.00
B4812.98 2.98 65.0 17.0 28.00 6 4.00 B4817.97 197 117.0 33.0 36.00 6 8.00
B4812.99 2.99 65.0 17.0 28.00 6 4.00 B4817.98 7.98 117.0 33.0 36.00 6 8.00
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Product

B4817.99
B4818.00
B4818.01
B4818.02
B4818.03
B4818.04
B4819.97
B4819.98
B4819.99
B48110.00
B48110.01
B48110.02

202

DC

(mm)
7.99
8.00
8.01
8.02
8.03
8.04
9.97
9.98
9.99
10.00
10.01
10.02

O0AL

(mm)
117.0
117.0
117.0
117.0
117.0
117.0
133.0
133.0
133.0
133.0
133.0
133.0

LCF

(mm)
33.0
33.0
33.0
33.0
33.0
33.0
38.0
38.0
38.0
38.0
38.0
38.0

LB

(mm)
36.00
36.00
36.00
36.00
36.00
36.00
40.00
40.00
40.00
40.00
40.00
40.00

NOF

S OV O O OV O OV O O O O O

DCON MS

(mm)
8.00
8.00
8.00
8.00
8.00
8.00
10.00
10.00
10.00
10.00
10.00
10.00

44

Product

B48110.03
B48110.04
B48110.05
B48111.97
B48111.98
B48111.99
B48112.00
B48112.01
B48112.02
B48112.03
B48112.04
B48112.05

DC

(mm)
10.03
10.04
10.05
11.97
11.98
11.99
12.00
12.01
12.02
12.03
12.04
12.05

O0AL

(mm)
133.0
133.0
133.0
151.0
151.0
151.0
151.0
151.0
151.0
151.0
151.0
151.0

LCF

(mm)
38.0
38.0
38.0
44.0
44.0
44.0
44.0
44.0
44.0
440
44.0
44.0

LB

(mm)
40.00
40.00
40.00
45.00
45.00
45.00
45.00
45.00
45.00
45.00
45.00
45.00

NOF

S OV O O OV O OV OV O O O O

DCON MS

(mm)
10.00
10.00
10.00
12.00
12.00
12.00
12.00
12.00
12.00
12.00
12.00
12.00



B441

DIN
HM
Bright 8050
6 — A
H7
P11 PL2 P13
238 WX6B  WB
M2.1 M22 M23
w9C  wmiC  w6B
KB n~N11 N12
H11D 160D W45D

DCON MS tolerans h9; Hardmetallbestyckad.

Product

B44110.0
B44111.0
B44112.0
B44113.0
B44114.0
B44115.0
B44116.0
B44117.0
B44118.0
B44119.0
B44120.0

DC

(mm)
10.00
11.00
12.00
13.00
14.00
15.00
16.00
17.00
18.00
19.00
20.00

44

D/DORMER

Maskinbrotsch med palodda HM-skar, extrem differentialdelning, for H7-tolerans, blank
Raksparig maskinbrotsch med palddd hdrdmetallkrona. Lamplig for brotschning i hdrda och slitande material. Extremt differentialdelade skar ger

mycket hog rundhet och ytfinhet med hélstorlek inom H7-toleans. Lampar sig utmérkt for anvéndning i CNC-maskiner.

DC

LCF

LB

OAL

DCON MS

Arbetsmaterialgrupper och startvérden for skarhastighet (m/min) och matningskod. Tabeller med matningar finns med bérjan pd sidan 251
M1.1 M1.2

P2.1
H208B
W20D

N1.3
m30D

P2.2
m13B
W15D
N2.1
m38D

OAL

(mm)
133.0
142.0
151.0
151.0
160.0
162.0
170.0
175.0
182.0
189.0
195.0

P2.3
W16C
H11D

N2.2
m35D

P3.1
H168B
H21D

N2.3
25D

LCF

(mm)
19.0
19.0
19.0
19.0
19.0
19.0
22.0
22.0
22.0
22.0
22.0

P3.2
138
W17D

N3.1
W64t

P3.3
W11
W14D

N3.2
W38t

87.00
96.00

P4.1
H10B
18D

N3.3
Z19E

105.00
105.00
110.00
112.00
120.00
123.00
130.00
131.00
137.00

P4.2
m3C

W14D
N4.1
Z35C

NOF

S OV OV O OV O O O O OV O

P4.3
W7
H11D

N4.2
?Z30C

Z10C [ 4k]e

19D W15D

DCON MS

(mm)
10.00
10.00
10.00
10.00
12.50
12.50
12.50
14.00
14.00
16.00
16.00
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44

B 4 1 1 IDORMER

Maskinbrotsch med HM-skar, extrem differentialdelning, for H7-tolerans, blank
Maskinbrotsch med palodd hardmetallkrona. Lamplig for brotschning i hdrda och slitande material. Extremt differentialdelade skér ger mycket
hdg rundhet och ytfinhet med halstorlek inom H7-toleans. Lampar sig utmérkt for anvandning i CNC-maskiner.

czc Ms
@] =
[a]
LCF
- LB
HM DIN
Brght 8094 - OAL .
(Ii = B
H7

Arbetsmaterialgrupper och startvérden for skarhastighet (m/min) och matningskod. Tabeller med matningar finns med bérjan pd sidan 251

P11l P12 (P13 (P21 (P22 P23 P31 P32 P33 P41 (P42 (P43 M1l M1
M23B W28 W2/B W20B W18 MI6C MWI6B W13 MI11C W18  WSC  W7C  ®I0C  w8C
M1 om22 m23 Kl K2 S BE G2 B8 G G2 B8 S 2
w9 w7C w6  M20D WISD MWIID W20 MI7D  MI4D  MWI8D  M14D  M1ID  MI9D  MI5D
K88 n~N11 N12  N13 0 N21 0 N22 N23 N3.1 N3.2 N33 N4l N42
W11D 260D  M45D  W30D  W38D  W35D  W2SD  M64E  M3SE  WII9E  m35C  MI30C

DC <= 16mm Hardmetallkrona; DC > 16mm Hardmetallskar.

Product DC OAL LCF LB NOF ZCms
(mm) (mm) (mm) (mm)
B4115.0 5.00 133.0 23.0 67.50 6 MK1
B4116.0 6.00 138.0 26.0 72.50 6 MK1
B4117.0 7.00 150.0 31.0 84.50 6 MK 1
B4118.0 8.00 156.0 33.0 90.50 6 MK1
B4119.0 9.00 162.0 36.0 96.50 6 MK1
B41110.0 10.00 168.0 38.0 102.50 6 MK 1
B41112.0 12.00 182.0 44.0 116.50 6 MK 1
B41114.0 14.00 189.0 47.0 123.50 8 MK1
B41115.0 15.00 204.0 50.0 124.00 8 MK 2
B41116.0 16.00 210.0 520 130.00 8 MK2
B41117.0 17.00 214.0 54.0 134.00 6 MK2
B41118.0 18.00 219.0 56.0 139.00 6 MK 2
B41119.0 19.00 223.0 58.0 143.00 6 MK 2
B41120.0 20.00 228.0 60.0 148.00 6 MK 2
B41122.0 22.00 237.0 64.0 157.00 6 MK 2
B41124.0 24.00 268.0 68.0 169.00 8 MK3
B41125.0 25.00 268.0 68.0 169.00 8 MK 3
B41126.0 26.00 273.0 70.0 174.00 8 MK 3
B41130.0 30.00 281.0 73.0 182.00 8 MK 3
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B442

DIN
HM
Bright 8051
(Ii [— A
H7
P1.1 P1.2 P1.3
H23B MW26B H27B
M2.1 M2.2 M2.3
?9C 7 C 768
KB n~N11 N12
H11D 7160 D W45D
Product 2
(mm)
B44210.0 10.00
B44212.0 12.00
B44214.0 14.00
B44215.0 15.00
B44216.0 16.00
B44217.0 17.00
B44218.0 18.00
B44219.0 19.00
B44220.0 20.00

44

D/DORMER

Maskinbrotsch med HM-krona, extrem differentialdelning, blank
Utformad for att bearbeta hal till H7-tolerans. Brotschen har palodd HM-krona med raka skar. Skaren dr extremt differentialdelade for att fa basta
mdjliga rundhet, ytfinhet och vibrationsfrihet. Limplig for bearbetning av harda och slitande material.

CzC MS

DC

LCF
LB

OAL

Arbetsmaterialgrupper och startvérden for skarhastighet (m/min) och matningskod. Tabeller med matningar finns med bérjan pd sidan 251

P2.1 P2.2 P2.3 P3.1 P3.2 P3.3 P4.1 P4.2 P4.3 M1.1 M1.2
H208B 188 W16C H168 H13B W11C H10B W3 ( W7 Z10C Z38(
KLl K12 K13 K21 K22 K23 K31 K32 K33 K51 K52
W20D m15D W11D W21D m17D 14D W18D W14D W11D W19D m15D
N1.3 N2.1 N2.2 N2.3 N3.1 N3.2 N3.3 N4.1 N4.2
30D W38D W35D W50 W64E W38E ZI19E ?35C ?130C

0AL LCF LB NOF ZCms

(mm) (mm) (mm)

168.0 19.0 102.50 6 MK1

182.0 19.0 116.50 6 MK1

189.0 19.0 123.50 6 MK1

204.0 19.0 124.00 6 MK 2

210.0 220 130.00 6 MK 2

214.0 220 134.00 6 MK 2

219.0 220 139.00 6 MK2

223.0 220 143.00 6 MK 2

228.0 220 148.00 6 MK 2
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44

B100 DDORMER

Handbrotsch av HSS for H7-tolerans, blank och anganlopt
Handbrotsch med precisionsslipade vénsterskurna, blanka skar och dnganldpta spar. For anvéndning i de flesta material.

WSC

DC
DCON MS

LDC
» LCF -
HSS DIN
Bright ST 206 - OAL -
G =
<
H7

Arbetsmaterialgrupper och startvérden for skarhastighet (m/min) och matningskod. Tabeller med matningar finns med bérjan pd sidan 251
P1.1 P1.2 P1.3 P2.1 P2.2 P2.3 P3.1 P3.2 P3.3 P4.1 P4.2 P4.3 M1.1 M1.2

| | | | | | | | | | 4] | | 4] 4] 4] 4] 4] 4] 4]
M21 Kl K2 KB K 2 B EBE BB N1 N2 N1L3 0 N2 N22
4] | | | | 4] | | | | 4] | | 4] 4] | | | | | | | |
N2.3 N3.1 N3.2 N3.3 N4.1 N4.2

4] | | | | 4] 4] 4]

DCON MS tolerans 9.
DC DC 0AL LCF LDC NOF WSC DCON MS
Product
(inch) (mm) (mm) (mm) (mm) (mm) (mm)

B1001.5 - 1.50 41.0 20.0 5.00 3 1.12 1.50
B1001/16 1/16 1.59 41.0 20.0 5.00 3 1.12 1.59
B1001.6 - 1.60 44.0 21.0 5.00 3 1.25 1.60
B1005/64 5/64 1.98 47.0 23.0 6.00 4 1.40 1.98
B1002.0 - 2.00 50.0 25.0 6.00 4 1.60 2.00
B1003/32 3/32 238 54.0 27.0 7.00 4 1.80 238
B1002.5 - 2.50 58.0 29.0 7.00 4 2.10 2.50
B1007/64 7/64 278 62.0 31.0 8.00 6 2.10 2.78
B1003.0 - 3.00 62.0 31.0 8.00 6 2.40 3.00
B1001/8 1/8 3.18 66.0 33.0 8.00 6 2.40 3.18
B1003.2 - 3.20 66.0 33.0 8.00 6 2.40 3.20
B1003.5 - 3.50 71.0 35.0 9.00 6 2.70 3.50
B1009/64 9/64 3.57 71.0 35.0 9.00 6 2.70 3.57
B1005/32 5/32 3.97 76.0 38.0 10.00 6 3.00 3.97
B1004.0 - 4,00 76.0 38.0 10.00 6 3.00 4.00
B10011/64 11/64 437 81.0 41.0 10.00 6 3.40 437
B1004.5 - 4.50 81.0 41.0 10.00 6 3.40 450
B1003/16 3/16 476 87.0 44.0 11.00 6 3.80 4.76
B1005.0 - 5.00 87.0 44.0 11.00 6 3.80 5.00
B10013/64 13/64 5.16 87.0 44.0 11.00 6 3.80 5.16
B1005.5 - 5.50 93.0 47.0 12.00 6 430 5.50
B1007/32 7/32 5.56 93.0 47.0 12.00 6 430 5.56
B10015/64 15/64 595 93.0 47.0 12.00 6 490 5.95
B1006.0 - 6.00 93.0 47.0 12.00 6 4,90 6.00
B1001/4 1/4 6.35 100.0 50.0 13.00 6 4.90 6.35
B1006.5 - 6.50 100.0 50.0 13.00 6 4.90 6.50
B10017/64 17/64 6.75 107.0 54.0 14.00 6 5.50 6.75

206



Product

B1007.0
B1009/32
B1007.5
B10019/64
B1005/16
B1008.0
B10021/64
B1008.5
B10011/32
B1009.0
B10023/64
B1009.5
B1003/8
B10025/64
B10010.0
B10013/32
B10010.5
B10011.0
B1007/16
B10011.5
B10012.0
B10012.5
B1001/2
B10013.0
B10017/32
B10013.5
B10014.0
B1009/16
B10014.5
B10015.0
B10019/32
B1005/8
B10016.0
B10017.0
B10011/16
B10018.0
B10019.0
B1003/4
B10020.0
B10013/16
B10021.0
B10022.0
B1007/8
B10023.0
B10024.0
B10025.0
B1001
B10026.0
B10027.0
B10028.0
B10029.0
B10030.0
B10031.0
B10032.0
B10033.0
B10034.0
B10035.0
B10036.0
B10037.0
B10038.0
B10039.0
B10040.0
B10045.0
B10050.0

DC

(mm)
7.00
7.14
7.50
7.54
7.94
8.00
833
8.50
8.73
9.00
9.13
9.50
9.52
9.92

10.00
10.32
10.50
11.00
1.1
11.50
12.00
12.50
12.70
13.00
13.49
13.50
14.00
14.29
14.50
15.00
15.08
15.88
16.00
17.00
17.46
18.00
19.00
19.05
20.00
20.64
21.00
22.00
2222
23.00
24.00
25.00
25.40
26.00
27.00
28.00
29.00
30.00
31.00
32.00
33.00
34.00
35.00
36.00
37.00
38.00
39.00
40.00
45.00
50.00

OAL

(mm)

107.0
107.0
107.0
115.0
115.0
115.0
115.0
115.0
124.0
124.0
124.0
124.0
124.0
133.0
133.0
133.0
133.0
142.0
142.0
142.0
152.0
152.0
152.0
152.0
163.0
163.0
163.0
163.0
163.0
163.0
163.0
175.0
175.0
175.0
188.0
188.0
188.0
188.0
201.0
201.0
201.0
215.0
215.0
215.0
231.0
231.0
231.0
231.0
247.0
247.0
247.0
247.0
265.0
265.0
265.0
284.0
284.0
284.0
284.0
305.0
305.0
305.0
326.0
347.0

44

LCF

(mm)
54.0
54.0
54.0
58.0
58.0
58.0
58.0
58.0
62.0
62.0
62.0
62.0
62.0
66.0
66.0
66.0
66.0
71.0
71.0
71.0
76.0
76.0
76.0
76.0
81.0
81.0
81.0
81.0
81.0
81.0
81.0
87.0
87.0
87.0
93.0
93.0
93.0
93.0
100.0
100.0
100.0
107.0
107.0

107.0
115.0
115.0
115.0
115.0
124.0
124.0
124.0
124.0
133.0
133.0
133.0
142.0
142.0
142.0
142.0
152.0
152.0
152.0
163.0
174.0

LDC

(mm)
14.00
14.00
14.00
15.00
15.00
15.00
15.00
15.00
16.00
16.00
16.00
16.00
17.00
17.00
17.00
17.00
17.00
18.00
18.00
18.00
19.00
19.00
19.00
19.00
20.00
20.00
20.00
20.00
20.00
20.00
22.00
22.00
22.00
22.00
23.00
23.00
23.00
25.00
25.00
25.00
25.00
27.00
27.00
27.00
29.00
29.00
29.00
29.00
31.00
31.00
31.00
31.00
33.00
33.00
33.00
36.00
36.00
36.00
36.00
38.00
38.00
38.00
41.00
44.00

NOF

CO OO OO OO ©CO CO OO CO OO CO OO OO0 OO OO0 OO OO OO OO OO0 OO OO0 OO CO OV OV OV OV OV OV OV OV OV OV OV O O O O & O OV O OV & O O O

R T e I
NN O OO OO OO OO o O o o o

WSC

(mm)
5.50
6.20
6.20
6.20
6.20
6.20
7.00
7.00
7.00
7.00
8.00
8.00
8.00
8.00
8.00
8.00
8.00
9.00
9.00
9.00
9.00

10.00
10.00
10.00
11.00
11.00
11.00
11.00
11.00
12.00
12.00
12.00
12.00
13.00
14.50
14.50
14.50
14.50
16.00
16.00
16.00
18.00
18.00
18.00
18.00
20.00
20.00
20.00
22.00
22.00
22.00
24.00
24.00
24.00
26.00
26.00
29.00
29.00
29.00
29.00
32.00
32.00
35.00
39.00

DCON MS

(mm)
7.00
7.14
7.50
7.54
7.94
8.00
833
8.50
8.73
9.00
9.13
9.50
9.52
9.92
10.00

10.32
10.50
11.00
1.1
11.50
12.00
12.50
12.70
13.00
13.49
13.50
14.00
14.29
14.50
15.00
15.08
15.88
16.00
17.00
17.46
18.00
19.00
19.05
20.00
20.64
21.00
22.00
22.22
23.00
24.00
25.00
25.40
26.00
27.00
28.00
29.00
30.00
31.00
32.00
33.00
34.00
35.00
36.00
37.00
38.00
39.00
40.00
45.00
50.00
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DDORMER

Justerbar handbrotsch av HSS
Justerbar handbrotsch for diverse reparationsarbeten i de flesta material. Diametern kan justeras inom ett ganska stort omrade med hjalp av
muttrarna i &ndama.

T
DCON MS

HSS 2DORMER

Bright

Arbetsmaterialgrupper och startvérden for skarhastighet (m/min) och matningskod. Tabeller med matningar finns med bérjan pd sidan 251
P1.1 P1.2 P1.3 P2.1 P2.2 P2.3 P3.1 P3.2 P3.3 P4.1 P4.2 P4.3 M1.1 M1.2

| | | | | 4] | 4] 4] 4] 4] 4] 4] 4]
M21 Kl K2 KB K 2 B EBE BB N1 N2 N1L3 0 N2 N22
4] | | 4] | | 4] | 4] 4] | | | |
N23 N3.1 N3.2 N33 N41 N42
4] | | 4] 4] 4]
. DN DCX OAL L LDC NOF WSC
Product
(mm) (mm) (mm) (mm) (mm) (mm)

B334000 000 6.40 7.20 1100 32.00 7.00 4 3.00
B33400 00 720 8.00 1100 32,00 7.00 4 340
B3340 0 8.00 9.00 1150 34.00 9.00 5 3.80
B3341 1 9.00 10.00 115.0 34.00 9.00 5 430
B3342 2 10.00 11.00 115.0 3400 9.00 5 490
B3343 3 11.00 12.00 1250 35.00 9.00 5 490
B3344 4 12.00 13.50 135.0 41.00 9.00 5 6.20
B3345 5 13.50 15.50 146.0 50.00 12.00 5 7.00
B3346 6 15.50 18.00 166.0 60.00 12.00 5 8.00
B3347 7 18.00 21.00 1780 65.00 15.00 5 9.00
B3348 8 21.00 2400 195.0 76.00 15.00 5 11.00
B3349 9 2400 27.50 2180 8200 18.00 5 12.00
B33410 10 2750 31.50 2450 86.00 18.00 5 14.50
B33411 1 3150 37.00 280.0 98.00 18.00 6 18.00
B33412 12 37.00 45.00 3250 108.00 20.00 6 20.00
B33413 13 45.00 55.00 3700 118.00 20.00 6 26.00
B33414 14 55.00 67.00 400.0 125.00 20.00 6 32.00
B33415 15 67.00 80.00 435.0 140.00 23.00 8 39.00
B33416 16 80.00 95.00 475.0 155.00 23.00 8 49.00
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Product

B335000BLADES
B335000NUT
B33500BLADES
B33500NUT
B3350BLADES
B3350NUT
B3351BLADES
B3351NUT
B3352BLADES
B3352NUT
B3353BLADES
B3353NUT
B3354BLADES
B3354NUT
B3355BLADES
B3355NUT
B3356BLADES
B3356NUT
B3357BLADES

Nr.

N OOy LB DR WWNNER - o ©

Reservdelar till justerbar brotsch B334
Mutter och reservblad kan kopas separat och finns i 19 storlekar

PLGL

(mm)

7.00
7.00
9.00
9.00
9.00
9.00
9.00
12.00
1£50

15.00

OAL

(mm)

32.0

32.0

34.0

34.0

34.0

35.0

41.0

50.0

60.0

65.0

. | PLGL

OAL

Product

B3357NUT
B3358BLADES
B3358NUT
B3359BLADES
B3359NUT
B33510BLADES
B33510NUT
B33511BLADES
B33511NUT
B33512BLADES
B33512NUT
B33513BLADES
B33513NUT
B33514BLADES
B33514NUT
B33515BLADES
B33515NUT
B33516BLADES
B33516NUT

Nr.

O o0 oo ~

10
10
n
n
12
12
13
13
14
14

15
16
16

PLGL
(mm)
1550
18.00
18.00
18.00
20.00
20.00
20.00
23.00

23.00

D/DORMER

OAL

(mm)

76.0

82.0

86.0

98.0

108.0

118.0

125.0

140.0

155.0
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B901 DDORMER

Maskinbrotsch av HSS-E, for H7-tolerans, blank och anganldpt
Tillverkad enligt BS 328-standard. Precisionslipade vénsterspiralskar. Blank med dnganldpta spar. Gér att anvénda i de flesta material.

]
=
=z
[}
(&
o
Y
[®] | = ——m == -
[a]
A
LCF
BS - OAL R
HSS-E
Bright ST 328
@ [— B
H7

Arbetsmaterialgrupper och startvérden for skarhastighet (m/min) och matningskod. Tabeller med matningar finns med bérjan pd sidan 251

P11 P12 P13 P21 P22 P23 P31 P32 (P33 P41 [(Pa2 P43 M1 M12
W15C Wi16C W17C W13C W11C 1108 H7B H6B 158 H4B 7148 I3 A Z10C 738 (
M21 Kl K2 KB K 2 B EBE BB N1 N2 N1L3 0 N2 N22
¥9C WI4E  mWI10D wsD mW12C MI0C  w8C  mIIC  wW8C  WB3F  MI7F MI2F MSE MQE

N2.3 N3.1 N3.2 N3.3 N4.1 N4.2
P14E W34D H20E m10D ¥ 228 218

DC DC OAL LCF NOF  DCONMS DC DC OAL LCF NOF  DCONMS
Product Product

(inch) (mm) (mm) (mm) (mm) (inch) (mm) (mm) (mm) (mm)
B9011.5 - 1.50 44.0 21.0 4 1.50 B9017/32 7132 5.56 93.0 47.0 6 5.56
B9011/16 1/16 1.59 44.0 21.0 4 1.59 B90115/64 15/64 5.95 93.0 47.0 6 5.95
B9012.0 - 2.00 50.0 25.0 4 2.00 B9016.0 - 6.00 93.0 47.0 6 6.00
B9013/32 3/32 2.38 58.0 29.0 4 238 B9011/4 1/4 6.35 100.0 50.0 6 6.35
B9012.5 - 2.50 58.0 29.0 4 2.50 B9017.0 - 7.00 107.0 54.0 6 7.00
B9013.0 - 3.00 62.0 31.0 4 3.00 B9019/32 9/32 714 107.0 54.0 6 7.14
B9011/8 1/8 3.18 66.0 33.0 4 3.18 B9015/16 5/16 7.94 115.0 58.0 6 7.94
B9013.5 - 3.50 71.0 35.0 4 3.50 B9018.0 - 8.00 115.0 58.0 6 8.00
B9015/32 532 3.97 76.0 38.0 6 3.97 B9019.0 - 9.00 124.0 62.0 6 9.00
B9014.0 - 4.00 76.0 38.0 6 4.00 B9013/8 3/8 9.52 133.0 66.0 6 9.52
B9014.5 - 4.50 81.0 41.0 6 4.50 B90110.0 - 10.00 133.0 66.0 6 10.00
B9013/16 3/16 4.76 87.0 44.0 6 4.76 B90111.0 - 11.00 142.0 7.0 6 11.00
B9015.0 - 5.00 87.0 44.0 6 5.00 B9017/16 7116 nn 142.0 71.0 6 nn
B90113/64 13/64 5.16 87.0 44.0 6 5.16 B90112.0 - 12.00 152.0 76.0 6 12.00
B9015.5 - 5.50 93.0 47.0 6 5.50 B9011/2 1/2 12.70 152.0 76.0 6 12.70
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B301 D/DORMER
Handbrotsch av HSS for koniska pinnhal, kona 1:48, blank och anganlépt
- Utformad for att brotscha pinnhal for koniska pinnar i tumdimensioner med kona 1 till 48. Med smal spets som enkelt kan dntra det forborrade
== halet. Anvéndbar i manga olika materialsorters.
‘—l N|
Q Q WsC
‘ —
- LCF J
- OAL _
HSS 3‘3258 -
Bright ST
E =T
<
1:48
>

Arbetsmaterialgrupper och startvérden for skarhastighet (m/min) och matningskod. Tabeller med matningar finns med bérjan pd sidan 251
P1.1 P1.2 P1.3 P2.1 P2.2 P2.3 P3.1 P3.2 P3.3 P4.1 P4.2 P4.3 M1.1 M1.2

| | | | | | | | | | 4] | | 4] 4] 4] 4] 4] 4] 4]
M21 Kl K2 KB & 2 B8 EBE BE N1 N2 N1L3 0 N21 N2.2
4] | | | | 4] | | | | 4] | | 4] 4] | | | | | | | |
N2.3 N3.1 N3.2 N3.3 N4.1 N4.2
4] | | | | 4] 4] 4]
DC <= 1/4toleransgréns +0,0030; DC >=9/32 toleransgréns +0,0050.
nomd DC_1 DC_2 OAL LCF NOF WSC DCON MS
Product
(mm) (mm) (mm) (mm) (mm) (mm)
B3011/16 1/16 1.10 1.63 51.0 25.0 4 1.20 1.63
B3015/64 5/64 1.50 2.03 51.0 25.0 4 1.60 2.03
B3013/32 3/32 1.75 241 57.0 32.0 4 2.00 241
B3017/64 7/64 2.03 2.82 64.0 38.0 4 2.20 282
B3011/8 1/8 230 3.23 70.0 44.0 4 2.50 3.23
B3019/64 9/64 2.64 3.63 73.0 48.0 4 2.80 3.63
B3015/32 5/32 295 401 76.0 51.0 4 3.10 4.01
B30111/64 11/64 3.23 4.4 89.0 57.0 4 3.60 442
B3013/16 3/16 3.50 4.95 102.0 70.0 4 4,00 495
B3017/32 7/32 413 5.59 102.0 70.0 6 4.50 5.59
B3011/4 1/4 4.64 6.43 117.0 86.0 6 5.00 6.43
B3019/32 9/32 5.23 742 143.0 105.0 6 5.60 142
B3015/16 5/16 5.84 8.03 143.0 105.0 6 6.30 8.03
B30111/32 11/32 6.43 8.81 152.0 114.0 6 7.10 8.81
B3013/8 3/8 7.03 9.68 165.0 127.0 6 8.00 9.68
B30113/32 13/32 142 10.46 191.0 146.0 6 8.00 10.46
B3017/16 7/16 8.21 11.25 191.0 146.0 6 9.00 11.25
B3011/2 12 9.41 12.85 210.0 165.0 6 10.00 12.85
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Bgo 3 IDORMER

Handbrotsch av HSS for koniska pinnhal, kona 1:50, blank och anganlépt
Utformad for att brotscha pinnhdl for koniska pinnar i metriska dimensioner med kona 1 till 50. Med smal spets som enkelt kan @ntra det
forborrade halet. Anvéndbar i manga olika materialsorters.

;I
a
"
]
- LCF
- OAL
HSS D!';N
Bright ST
A
p ==
1:50
»

Arbetsmaterialgrupper och startvérden for skarhastighet (m/min) och matningskod. Tabeller med matningar finns med bérjan pd sidan 251
P1.1 P1.2 P1.3 P2.1 P2.2 P2.3 P3.1 P3.2 P3.3 P4.1 P4.2 P4.3 M1.1 M1.2

| | | | | 4] | 4] 4] 4] 4] 4] 4] 4]
M21 Kl K2 KB K 2 B EBE BB N1 N2 N1L3 0 N2 N22
4] | | 4] | | 4] | 4] 4] | | | |
N2.3 N3.1 N3.2 N3.3 N4.1 N4.2
4] | | 4] 4] 4]
DCON MS tolerans h11; DC <= 5mm toleransgréns +0,0750; DC < 5mm toleransgrans +0,1250.
nomd DC_1 DC 2 OAL LCF NOF WSC DCON MS
Product
(mm) (mm) (mm) (mm) (mm) (mm)

B9031.5 1.5 1.40 214 57.0 37.0 4 1.80 214
B9032.0 2.0 1.90 2.86 68.0 48.0 4 2.24 2.86
B9032.5 2.5 240 3.36 68.0 48.0 4 2.80 3.36
B9033.0 3.0 2.90 4.06 80.0 58.0 4 3.15 4.00
B9034.0 4.0 3.90 5.26 93.0 68.0 4 4.00 5.00
B9035.0 5.0 4.90 6.36 100.0 73.0 4 5.00 6.30
B9036.0 6.0 5.90 8.00 135.0 105.0 6 6.30 7.90
B9038.0 8.0 7.90 10.80 180.0 145.0 6 8.00 10.50
B90310.0 10.0 9.90 13.40 215.0 175.0 6 10.00 13.30
B90312.0 12.0 11.80 16.00 255.0 210.0 8 11.20 16.00
B90313.0 13.0 12.86 16.74 255.0 210.0 8 12.50 16.74
B90314.0 14.0 13.86 17.74 255.0 210.0 8 12.50 17.74
B90316.0 16.0 15.80 20.40 280.0 230.0 8 14.00 20.40
B90320.0 20.0 19.80 24.80 3100 250.0 8 18.00 24.80
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D/DORMER

Konisk handbrotsch for pinnhal 1:50, blank
Utformad for att brotscha pinnhdl for koniska pinnar i metriska dimensioner med kona 1 till 50. Med smal spets som enkelt kan @ntra det
forborrade halet. Hog spiralvinkel. Anvéndbar i manga olika materialsorters.

- C\II
Q gl wsc
Y
! = e -
A J
- LCF .
- OAL _
HSS D;N .
Bright
AR
=
1:50
| 2

Arbetsmaterialgrupper och startvérden for skarhastighet (m/min) och matningskod. Tabeller med matningar finns med bérjan pd sidan 251
P1.1 P1.2 P1.3 P2.1 P2.2 P2.3 P3.1 P3.2 P3.3 P4.1 P4.2 P4.3 M1.1 M1.2

| | | | | | | | | | 4] | | 4] 4] 4] 4] 4] 4] 4]
M21 Kl K2 KB & 2 B8 EBE BE N1 N2 N1L3 0 N21 N2.2
4] | | | | 4] | | | | 4] | | 4] 4] | | | | | | | |
N2.3 N3.1 N3.2 N3.3 N4.1 N4.2

4] | | | | 4] 4] 4]

DCON MS tolerans h11; DC <= 2,5mm Raksparig, form A.
nomd DC_1 DC_2 OAL LCF NOF WSC DCON MS
Product
(mm) (mm) (mm) (mm) (mm) (mm)

B9521.2 1.2 1.10 174 50.0 320 3 2.40 3.15
B9521.5 1.5 1.40 214 57.0 37.0 3 2.40 3.15
B9522.0 2.0 1.90 2.86 68.0 48.0 3 2.40 3.15
B9522.5 25 2.40 3.36 68.0 480 4 2.40 3.15
B9523.0 3.0 2.90 4.06 80.0 58.0 5 3.00 4.00
B9523.5 3.5 3.40 4.66 87.0 63.0 5 3.40 4.50
B9524.0 4.0 3.90 5.26 93.0 68.0 5 3.80 5.00
B9524.5 45 4.40 5.80 95.0 70.0 5 430 5.60
B9525.0 50 490 6.36 100.0 73.0 5 490 6.30
B9525.5 5.5 5.40 7.20 118.0 90.0 6 5.50 7.10
B9526.0 6.0 5.90 8.00 135.0 105.0 6 6.20 8.00
B9526.5 6.5 6.40 8.60 140.0 110.0 6 6.20 8.00
B9527.0 7.0 6.90 9.40 160.0 125.0 6 7.00 9.00
B9528.0 8.0 7.90 10.80 180.0 145.0 6 8.00 10.00
B9529.0 9.0 8.90 12.10 195.0 160.0 6 9.00 11.20
B95210.0 10.0 9.90 13.40 215.0 175.0 6 10.00 12.50
B95212.0 12.0 11.80 16.00 255.0 210.0 8 11.00 14.00
B95213.0 13.0 12.80 17.00 255.0 210.0 8 12.00 16.00
B95214.0 14.0 13.80 18.00 255.0 210.0 8 12.00 16.00
B95216.0 16.0 15.80 20.40 280.0 230.0 8 14.50 18.00
B95220.0 20.0 19.80 24.80 310.0 250.0 8 18.00 22.40
B95225.0 25.0 24.70 30.70 370.0 300.0 10 22.00 28.00
B95230.0 30.0 29.70 36.10 400.0 320.0 10 24.00 31.50
B95240.0 40.0 39.70 46.50 430.0 340.0 12 32.00 40.00
B95250.0 50.0 49.70 56.90 460.0 360.0 12 39.00 50.00

213



44

B122 DDORMER

Konisk brotsch av HSS med cylindriskt faste, gulanlopt
Avsedd att anvandas for att rikta upp hal i tunnplat innan ihopnitning. Brotschkroppens frémre del @ konisk for att kunna éntra latt. Dérefter &r
kroppen cylindrisk. Anvandbar i de flesta material.

Q
AN

)
-

OAL

[
HSS ANSI

ST Bronze

6 [I—

Arbetsmaterialgrupper och startvérden for skarhastighet (m/min) och matningskod. Tabeller med matningar finns med bérjan pd sidan 251
P1.1 P1.2 P1.3 P2.1 P2.2 P3.1 M11 M12 WM2.1 N1.1 N1.2 N2.1 N2.2 N3.1
H15C W16( m17C H13C Z11C 7B Z11C 71108 7198 P23 F P17F P23E P21E W34D
N3.2 N4.1 N4.2
m20E 71228 71218

Product DC DC OAL LCF NOF DCONMS
(inch) (inch) (inch) (inch) (inch)
B1223/8 3/8 0.3750 4.5/8 2112 4 3/8
B1221/2 12 0.5000 5.7/8 3.3/4 5 12
B1229/16 9/16 0.5625 5.7/8 3.3/4 5 1/2
B1225/8 5/8 0.6250 6.3/8 4.1/4 5 1/2
B12211/16 11/16 0.6875 6.3/8 4.1/4 5 12
B1223/4 3/4 0.7500 6.7/8 4112 5 12
B12213/16 13/16 0.8125 6.7/8 4172 5 1/2
B1227/8 7/8 0.8750 6.7/8 4172 5 1/2
B12215/16 15/16 0.9375 6.7/8 4112 5 12
B1221 1 1.0000 6.7/8 4112 5 12
B1221.1/16 1.1/16 1.0625 6.7/8 4172 5 1/2
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Konisk maskinbrotsch for pinnhal 1:50, blank
~ Utformad for att brotscha pinnhal for koniska pinnar i metriska dimensioner med kona 1 till 50. Med snabb vansterspiral och smal spets som
enkelt kan &ntra det forborrade halet. Hog spiralvinkel. Anvandbar i ménga olika materialsorters.

P
A
2
0
=
' 3 &
8 a a
- LCF -
OAL -
DIN
HSS-E
Bright 2179
1:50
G = %
Arbetsmaterialgrupper och startvérden for skarhastighet (m/min) och matningskod. Tabeller med matningar finns med bérjan pd sidan 251
P1.1 P1.2 P1.3 P2.1 P2.2 P2.3 P3.1 P3.2 P3.3 P4.1 P4.2 P4.3 M1.1 M1.2
m108 W28 W38 WI9B H3B Z6A H7A Z6A Z3A W4A Z3A Z2A Z11C 7108
mM21 m22 (K KD KiS G0 K2 K8 BE K3 nNia N2 N3 N2a
9B Zi8B W10C W6B Zi4B WA H6A Z4A H7A Z4A 14D m12D WoD W16C
N2.2 N2.3 N3.1 N3.2 N3.3 N4.1
W14C Z10C 228 W14C P68 1228
DCON MS tolerans h9.
nomd DC_1 DC_2 OAL LCF NOF DCON MS
Product
(mm) (mm) (mm) (mm) (mm)
B9531.0 1.0 0.80 1.46 60.0 33.0 2 1.40
B9531.5 15 1.40 2.14 70.0 37.0 2 2.10
B9532.0 2.0 1.90 2.86 86.0 48.0 3 3.5
B9532.5 25 2.40 3.36 86.0 48.0 3 3.15
B9533.0 3.0 2.90 4.06 100.0 58.0 3 4.00
B9534.0 4.0 3.90 5.26 112.0 68.0 3 5.00
B9535.0 5.0 4.90 6.36 122.0 73.0 3 6.30
B9536.0 6.0 5.90 8.00 160.0 105.0 3 8.00
B9536.5 6.5 6.40 8.78 188.0 119.0 3 8.50
B9538.0 8.0 7.90 10.80 207.0 145.0 3 10.00
B95310.0 10.0 9.90 13.40 245.0 175.0 3 12.50
B95312.0 12.0 11.80 16.00 290.0 210.0 3 16.00
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DDORMER

Maskinbrotsch av HSS-E for H7-tolerans, blank

NC-brotsch for (NC-maskiner. Precisionslipat skaft for inspanning i precisionschuck. Hogerroterande med vansterspiralspar. Blank.

DC
DCON MS

LCF
- LB -
HSS-B Bright ZD::-E - OAL -
® =2 e
OIN 6535HA
H7

Arbetsmaterialgrupper och startvérden for skarhastighet (m/min) och matningskod. Tabeller med matningar finns med bérjan pd sidan 251

P11 P12 P13 P21 P22 P23 P31 P32 (P33 P41 [(Pa2 P43 M1 M12
W21C W24C W25C W18C W16C P1148 H13B H118B 7198 H8B 778 ZI5A Z11c 71108
M21 Kl K2 KB K 2 B EBE BB N1 N2 N1L3 0 N2 N22
9B WIGE  W12D0  #9D  m16C  M13C  w10C MI4C WIIC WI4F MISF MIF WIJE M4E

N2.3 N3.1 N3.2 N3.3 N4.1
H16E W47D H28E 14D Z308B

DCON MS tolerans hé.
Product DC OAL LCF LB NOF  DCONMS Product DC OAL LCF LB NOF  DCONMS
(mm) (mm) (mm) (mm) (mm) (mm) (mm) (mm) (mm) (mm)
B1801.5 1.50 40.0 8.0 18.00 3 2.00 B1804.2 4.20 75.0 19.0 43.00 6 4.00
B1801.6 1.60 43.0 9.0 20.00 3 2.00 B1804.3 430 80.0 21.0 47.00 6 5.00
B1801.7 1.70 43.0 9.0 20.00 3 2.00 B1804.4 4.40 80.0 21.0 47.00 6 5.00
B1801.8 1.80 46.0 10.0 22.00 4 2.00 B1804.5 4.50 80.0 21.0 47.00 6 5.00
B1801.9 1.90 46.0 10.0 22.00 4 2.00 B1804.6 4.60 80.0 21.0 47.00 6 5.00
B1802.0 2.00 49.0 1.0 24.00 4 2.00 B1804.7 470 80.0 21.0 47.00 6 5.00
B1802.1 2.10 49.0 1.0 24.00 4 2.00 B1804.8 4.80 86.0 23.0 52.00 6 5.00
B1802.2 2.20 53.0 12.0 26.00 4 3.00 B1804.9 4.90 86.0 23.0 52.00 6 5.00
B1802.3 2.30 53.0 120 26.00 4 3.00 B1805.0 5.00 86.0 23.0 52.00 6 5.00
B1802.4 2.40 57.0 14.0 28.00 4 3.00 B1805.1 5.10 86.0 23.0 52.00 6 5.00
B1802.5 2.50 57.0 14.0 28.00 4 3.00 B1805.2 5.20 86.0 23.0 52.00 6 5.00
B1802.6 2.60 57.0 14.0 28.00 4 3.00 B1805.3 5.30 86.0 23.0 52.00 6 5.00
B1802.7 2.70 61.0 15.0 32.00 6 3.00 B1805.4 5.40 93.0 26.0 57.00 6 6.00
B1802.8 2.80 61.0 15.0 32.00 6 3.00 B1805.5 5.50 93.0 26.0 57.00 6 6.00
B1802.9 2.90 61.0 15.0 32.00 6 3.00 B1805.6 5.60 93.0 26.0 57.00 6 6.00
B1803.0 3.00 61.0 15.0 32.00 6 3.00 B1805.7 5.70 93.0 26.0 57.00 6 6.00
B1803.1 3.10 65.0 16.0 35.00 6 4.00 B1805.8 5.80 93.0 26.0 57.00 6 6.00
B1803.2 3.20 65.0 16.0 35.00 6 4.00 B1805.9 5.90 93.0 26.0 57.00 6 6.00
B1803.3 3.30 65.0 16.0 35.00 6 4.00 B1806.0 6.00 93.0 26.0 57.00 6 6.00
B1803.4 3.40 70.0 18.0 40.00 6 4.00 B1806.1 6.10 101.0 28.0 63.00 6 6.00
B1803.5 3.50 70.0 18.0 40.00 6 4.00 B1806.2 6.20 101.0 28.0 63.00 6 6.00
B1803.6 3.60 70.0 18.0 40.00 6 4.00 B1806.3 6.30 101.0 28.0 63.00 6 6.00
B1803.7 3.70 70.0 18.0 40.00 6 4.00 B1806.4 6.40 101.0 28.0 63.00 6 6.00
B1803.8 3.80 75.0 19.0 43.00 6 4.00 B1806.5 6.50 101.0 28.0 63.00 6 6.00
B1803.9 3.90 75.0 19.0 43.00 6 4.00 B1806.6 6.60 101.0 28.0 63.00 6 6.00
B1804.0 4.00 75.0 19.0 43.00 6 4.00 B1806.7 6.70 101.0 28.0 63.00 6 6.00
B1804.1 4.10 75.0 19.0 43.00 6 4.00 B1806.8 6.80 109.0 31.0 69.00 6 8.00
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Product

B1806.9
B1807.0
B1807.1
B1807.2
B1807.3
B1807.4
B1807.5
B1807.6
B1807.7
B1807.8
B1807.9
B1808.0
B1808.1
B1808.2
B1808.3
B1808.4
B1808.5
B1808.6
B1808.7
B1808.8
B1808.9

DC

(mm)
6.90
7.00
7.10
7.20
7.30
740
7.50
7.60
7.70
7.80
7.90
8.00
8.10
8.20
8.30
8.40
8.50
8.60
8.70
8.80
8.90

OAL

(mm)
109.0
109.0
109.0
109.0
109.0
109.0
109.0
117.0
117.0
117.0
117.0
117.0
117.0
117.0
117.0
117.0
117.0
125.0
125.0
125.0
125.0

LCF

(mm)
31.0
31.0
31.0
31.0
31.0
31.0
31.0
33.0
33.0
33.0
33.0
33.0
33.0
33.0
33.0
33.0
33.0
36.0
36.0
36.0
36.0

LB

(mm)
69.00
69.00
69.00
69.00
69.00
69.00
69.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00
81.00
81.00
81.00
81.00

NOF

S OV O OV OV OV OV OV OV OV OV OV OV OV OV OV O O O O O

44

DCON MS

(mm)
8.00
8.00
8.00
8.00
8.00
8.00
8.00
8.00
8.00
8.00
8.00
8.00
8.00
8.00
8.00
8.00
8.00

10.00
10.00
10.00
10.00

Product

B1809.0
B1809.1
B1809.2
B1809.3
B1809.4
B1809.5
B1809.6
B1809.7
B1809.8
B1809.9
B18010.0
B18011.0
B18012.0
B18013.0
B18014.0
B18015.0
B18016.0
B18017.0
B18018.0
B18019.0
B18020.0

DC

(mm)
9.00
9.10
9.20
9.30
9.40
9.50
9.60
9.70
9.80
9.90
10.00
11.00
12.00
13.00
14.00
15.00
16.00
17.00
18.00
19.00
20.00

O0AL

(mm)
125.0
125.0
125.0
125.0
125.0
125.0
133.0
133.0
133.0
133.0
133.0
1420
151.0
151.0
160.0
162.0
170.0
175.0
182.0
189.0
195.0

LCF

(mm)
36.0
36.0
36.0
36.0
36.0
36.0
38.0
38.0
38.0
38.0
38.0
41.0
44.0
44.0
47.0
50.0
520
54.0
56.0
58.0
60.0

LB

(mm)
81.00
81.00
81.00
81.00
81.00
81.00
87.00
87.00
87.00
87.00
87.00
96.00
105.00
105.00
110.00
112.00
120.00
123.00
130.00
131.00
137.00

NOF

CO CO CO OO0 CO 0 0 OV OV OV OV OV OV OV OV OV O O &Y O O

DCON MS

(mm)
10.00
10.00
10.00
10.00
10.00
10.00
10.00
10.00
10.00
10.00
10.00
10.00
10.00
10.00
14.00
14.00
14.00
14.00
14.00
16.00
16.00
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8170 IDORMER

Hundradelsbrotsch av HSS-E, i steg om 0,01 mm, blank
Brotschen finns i hundradelsintervall runt hela och halva millimetrar som gér det mdjligt att brotscha till valfri tolerans. Hogerskdrande med
vansterspiral. Gdr att anvanda i de flesta material.

DC
DCON MS

LCF
DIN - LB -

HSS-B Bright 212 - OAL -
@ I— B

9.95-5.5

+0.004
95.51-12

+0.005

Arbetsmaterialgrupper och startvérden for skarhastighet (m/min) och matningskod. Tabeller med matningar finns med bérjan pd sidan 251

P11 P12 P13 P21 P22 P23 P31 P32 (P33 P41 [(Pa2 P43 M1 M12
W21C W24C W25C W18C W16C P1148 H13B H118B 7198 H8B 778 ZI5A Z11c 71108
M21 Kl K2 KB K 2 B EBE BB N1 N2 N1L3 0 N2 N22
9B WIGE  W12D0  #9D  m16C  M13C  ®10C MI4C WIIC W24D  MI1SF MIIF WIJE M4E

N2.3 N3.1 N3.2 N3.3 N4.1
H16E W47D H28E 14D Z308B

DCON MS tolerans h9.
Product DC OAL LCF LB NOF  DCONMS Product DC OAL LCF LB NOF  DCONMS
(mm) (mm) (mm) (mm) (mm) (mm) (mm) (mm) (mm) (mm)
B170.98 0.98 34.0 55 15.00 3 1.00 B1703.01 3.01 65.0 16.0 35.00 6 3.20
B170.99 0.99 34.0 55 15.00 3 1.00 B1703.02 3.02 65.0 16.0 35.00 6 3.20
B1701.0 1.00 34.0 55 15.00 3 1.00 B1703.03 3.03 65.0 16.0 35.00 6 3.20
B1701.01 1.01 34.0 55 15.00 3 1.00 B1703.04 3.04 65.0 16.0 35.00 6 3.20
B1701.02 1.02 34.0 55 15.00 3 1.00 B1703.05 3.05 65.0 16.0 35.00 6 3.20
B1701.03 1.03 34.0 55 15.00 3 1.00 B1703.49 3.49 70.0 18.0 40.00 6 3.50
B1701.04 1.04 34.0 55 15.00 3 1.00 B1703.5 3.50 70.0 18.0 40.00 6 3.50
B1701.05 1.05 34.0 55 15.00 3 1.00 B1703.51 3.51 70.0 18.0 40.00 6 3.50
B1701.49 1.49 40.0 8.0 18.00 3 1.50 B1703.52 3.52 70.0 18.0 40.00 6 3.50
B1701.5 1.50 40.0 8.0 18.00 3 1.50 B1703.98 3.98 75.0 19.0 43.00 6 4.00
B1701.51 1.51 43.0 9.0 20.00 3 1.60 B1703.99 3.99 75.0 19.0 43.00 6 4.00
B1701.52 1.52 43.0 9.0 20.00 3 1.60 B1704.0 4.00 75.0 19.0 43.00 6 4.00
B1701.98 1.98 49.0 1.0 24.00 4 2.00 B1704.01 4.01 75.0 19.0 43.00 6 4.00
B1701.99 1.99 49.0 1.0 24.00 4 2.00 B1704.02 4.02 75.0 19.0 43.00 6 4.00
B1702.0 2.00 49.0 1.0 24.00 4 2.00 B1704.03 4.03 75.0 19.0 43.00 6 4.00
B1702.01 2.01 49.0 1.0 24.00 4 2.00 B1704.04 4.04 75.0 19.0 43.00 6 4.00
B1702.02 2.02 49.0 11.0 24.00 4 2.00 B1704.05 4.05 75.0 19.0 43.00 6 4.00
B1702.03 2.03 49.0 1.0 24.00 4 2.00 B1704.49 449 80.0 21.0 47.00 6 4.50
B1702.04 2.04 49.0 1.0 24.00 4 2.00 B1704.5 4.50 80.0 21.0 47.00 6 4.50
B1702.05 2.05 49.0 1.0 24.00 4 2.00 B1704.51 451 80.0 21.0 47.00 6 4.50
B1702.49 249 57.0 14.0 28.00 4 2.50 B1704.52 452 80.0 21.0 47.00 6 4.50
B1702.5 2.50 57.0 14.0 28.00 4 2.50 B1704.98 4.98 86.0 23.0 52.00 6 5.00
B1702.51 2.51 57.0 14.0 28.00 4 2.50 B1704.99 499 86.0 23.0 52.00 6 5.00
B1702.52 2.52 57.0 14.0 28.00 4 2.50 B1705.0 5.00 86.0 23.0 52.00 6 5.00
B1702.98 2.98 61.0 15.0 32.00 6 3.00 B1705.01 5.01 86.0 23.0 52.00 6 5.00
B1702.99 2.99 61.0 15.0 32.00 6 3.00 B1705.02 5.02 86.0 23.0 52.00 6 5.00
B1703.0 3.00 61.0 15.0 32.00 6 3.00 B1705.03 5.03 86.0 23.0 52.00 6 5.00
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Product

B1705.04
B1705.05
B1705.49
B1705.5

B1705.51
B1705.52
B1705.98
B1705.99
B1706.0

B1706.01
B1706.02
B1706.03
B1706.04
B1706.05
B1706.49
B1706.5

B1706.51
B1706.52
B1706.98
B1706.99
B1707.0

B1707.01
B1707.02
B1707.03
B1707.04
B1707.05
B1707.49
B1707.5

B1707.51
B1707.52
B1707.98
B1707.99
B1708.0

B1708.01
B1708.02
B1708.03
B1708.04
B1708.05
B1708.49
B1708.5

DC

(mm)
5.04
5.05
5.49
5.50
5.51
5.52
5.98
5.99
6.00
6.01
6.02
6.03
6.04
6.05
6.49
6.50
6.51
6.52
6.98
6.99
7.00
7.01
7.02
7.03
7.04
7.05
7.49
7.50
7.51
752
7.98
7.99
8.00
8.01
8.02
8.03
8.04
8.05
8.49
8.50

OAL

(mm)
86.0
86.0
93.0
93.0
93.0
93.0
93.0
93.0
93.0
101.0
101.0
101.0
101.0
101.0
101.0
101.0
101.0
101.0
109.0
109.0
109.0
109.0
109.0
109.0
109.0
109.0
109.0
109.0
117.0
117.0
117.0
117.0
117.0
117.0
117.0
117.0
117.0
117.0
117.0
117.0

LCF

(mm)
230
230
26.0
26.0
26.0
26.0
26.0
26.0
26.0
28.0
28.0
28.0
28.0
28.0
28.0
28.0
28.0
28.0
31.0
31.0
31.0
31.0
31.0
31.0
31.0
31.0
31.0
31.0
33.0
33.0
33.0
33.0
33.0
33.0
33.0
33.0
33.0
33.0
33.0
33.0

LB

(mm)
52.00
52.00
57.00
57.00
57.00
57.00
57.00
57.00
57.00
63.00
63.00
63.00
63.00
63.00
63.00
63.00
63.00
63.00
69.00
69.00
69.00
69.00
69.00
69.00
69.00
69.00
69.00
69.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00

NOF

S OV O OV OV O OV OV OV OV O OV OV OV OV OV OV OV OV OV OV OV OV OWOYOVWOY OO OO OO OO O O O

44

DCON MS

(mm)
5.00
5.00
5.60
5.60
5.60
5.60
5.60
5.60
5.60
6.30
6.30
6.30
6.30
6.30
6.30
6.30
6.30
6.30
7.10
7.10
7.10
7.10
7.10
7.10
7.10
7.10
7.10
7.10
8.00
8.00
8.00
8.00
8.00
8.00
8.00
8.00
8.00
8.00
8.00
8.00

Product

B1708.51
B1708.52
B1708.98
B1708.99
B1709.0
B1709.01
B1709.02
B1709.03
B1709.04
B1709.05
B1709.49
B1709.5
B1709.51
B1709.52
B1709.98
B1709.99
B17010.0
B17010.01
B17010.02
B17010.03
B17010.04
B17010.05
B17010.49
B17010.51
B17010.52
B17010.98
B17010.99
B17011.0
B17011.01
B17011.02
B17011.03
B17011.04
B17011.05
B17011.49
B17011.5
B17011.51
B17011.52
B17011.98
B17011.99
B17012.0

DC

(mm)
8.51
8.52
8.98
8.99
9.00
9.01
9.02
9.03
9.04
9.05
9.49
9.50
9.51
9.52
9.98
9.99

10.00
10.01
10.02
10.03
10.04
10.05
10.49
10.51
10.52
10.98
10.99
11.00
11.01
11.02
11.03
11.04
11.05
11.49
11.50
11.51
11.52
11.98
11.99
12.00

O0AL

(mm)
125.0
125.0
125.0
125.0
125.0
125.0
125.0
125.0
125.0
125.0
125.0
125.0
133.0
133.0
133.0
133.0
133.0
133.0
133.0
133.0
133.0
133.0
133.0
133.0
133.0
142.0
142.0
142.0
142.0
142.0
142.0
142.0
1420
142.0
142.0
1420
142.0
151.0
151.0
151.0

LCF

(mm)
36.0
36.0
36.0
36.0
36.0
36.0
36.0
36.0
36.0
36.0
36.0
36.0
38.0
38.0
38.0
38.0
38.0
38.0
38.0
38.0
38.0
38.0
38.0
38.0
38.0
41.0
41.0
41.0
41.0
41.0
41.0
41.0
41.0
41.0
41.0
41.0
41.0
440
440
44.0

LB

(mm)
81.00
81.00
81.00
81.00
81.00
81.00
81.00
81.00
81.00
81.00
81.00
81.00
87.00
87.00
87.00
87.00
87.00
87.00
87.00
87.00
87.00
87.00
87.00
87.00
87.00
96.00
96.00
96.00
96.00
96.00
96.00
96.00
96.00
96.00
96.00
96.00
96.00

105.00
105.00
105.00

NOF

S OV O OV OV O OV OV OV OV OV OV OV OV OV OV OV O OV OV OV OV OV OV OV OV OOV OO OYOYOYOYOYOY O O O

DCON MS

(mm)
9.00
9.00
9.00
9.00
9.00
9.00
9.00
9.00
9.00
9.00
9.00
9.00
10.00
10.00
10.00
10.00
10.00
10.00
10.00
10.00
10.00
10.00
10.00
10.00
10.00
10.00
10.00
10.00
10.00
10.00
10.00
10.00
10.00
10.00
10.00
10.00
10.00
10.00
10.00
10.00
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DDORMER

Maskinbrotsch av HSS-E, snabb spiral, for H7-tolerans, blank
Maskinbrotsch med snabb spiralvinkel som gér den ldmplig for arbeten i mjuka material, t ex aluminium. Brotschen har en kort ingangskon sa
att brotschen kan antra hdlet.

LDC

Y

DC
)
DCON MS

LCF
DIN -« LB -
HSS-B Bright 212 - OAL -
@ [— E
H7

Arbetsmaterialgrupper och startvérden for skarhastighet (m/min) och matningskod. Tabeller med matningar finns med bérjan pd sidan 251
P1.1 P1.2 P1.3 P2.1 P2.2 P3.1 P3.2 M1.1 M12 M21 M22 M23 N1.1 N1.2
H21C W24C H25C W18C 216 (C H13B P18 Z11C Z10C Z9C P8B 7B W28F H21F
N1.3 N2.1 N2.2 N2.3
ZI14F m31E W23E ZI20E

DCON MS tolerans h9.
DC OAL LCF LDC LB NOF DCON MS
Product
(mm) (mm) (mm) (mm) (mm) (mm)
B1572.0 2.00 49.0 11.0 3.50 24.00 3 2.00
B1573.0 3.00 61.0 15.0 4.00 32.00 3 3.00
B1574.0 4.00 75.0 19.0 4.00 43.00 3 4.00
B1575.0 5.00 86.0 23.0 4.50 52.00 3 5.00
B1576.0 6.00 93.0 26.0 6.00 57.00 3 5.60
B1577.0 7.00 109.0 31.0 7.00 69.00 3 7.10
B1578.0 8.00 17.0 33.0 9.00 75.00 3 8.00
B1579.0 9.00 125.0 36.0 9.50 81.00 3 9.00
B15710.0 10.00 133.0 38.0 10.00 87.00 3 10.00
B15711.0 11.00 142.0 41.0 10.50 96.00 3 10.00
B15712.0 12.00 151.0 44.0 11.00 105.00 3 10.00
B15713.0 13.00 151.0 44.0 11.50 105.00 3 10.00
B15714.0 14.00 160.0 47.0 12.00 110.00 3 12.50
B15715.0 15.00 162.0 50.0 12.50 112.00 3 12.50
B15716.0 16.00 170.0 52.0 13.00 120.00 3 12.50
B15717.0 17.00 175.0 54.0 13.50 123.00 3 14.00
B15718.0 18.00 182.0 56.0 14.00 130.00 3 14.00
B15719.0 19.00 189.0 58.0 14.50 131.00 3 16.00
B15720.0 20.00 195.0 60.0 15.00 137.00 3 16.00
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44

D/DORMER

Maskinbrotsch med MK-faste, for H7-tolerans, blank
Tillverkad enligt DIN 208-standard. Precisionslipade vansterspiralskér. Blank med anganldpta spar. Gar att anvanda i de flesta material.

&
CZC MS
Q =
a
LCF
DIN - LB -
HSS-E Bright 208 - OAL -
(Ii = B
H7

Arbetsmaterialgrupper och startvérden for skarhastighet (m/min) och matningskod. Tabeller med matningar finns med bérjan pd sidan 251

P11 P12 P13 P21 P22 P23 P31 P32 (P33 P41 [(Pa2 P43 M1l M12
W21C W24C W25C W18C W16C 1148 H13B H118B 7198 H8B 778 ZI5A Z11c 71108
M21 Kl K2 KB & 2 B8 EBE BE N1 N2 N1L3 0 N21 N2.2
¥98  WI6E  W12D  #9D  mW16C  MI3C  w10C  MI4C  WIIC WI24F MI1SF MIF WI7E M4E
N2.3 N3.1 N3.2 N33 N4l
Wi6E W40  MWBE  W14D 308

DC OAL LCF LB NOF ZCMS DC OAL LCF LB NOF ZCMS
Product Product

(mm) (mm) (mm) (mm) (mm) (mm) (mm) (mm)
B1613.0 3.00 113.0 15.0 47.50 6 MK1 B16125.0 25.00 268.0 68.0 169.00 8 MK3
B1614.0 4.00 124.0 19.0 58.50 6 MK 1 B16126.0 26.00 273.0 70.0 174.00 8 MK 3
B1615.0 5.00 133.0 23.0 67.50 6 MK 1 B16127.0 27.00 277.0 71.0 178.00 10 MK 3
B1616.0 6.00 138.0 26.0 72.50 6 MK1 B16128.0 28.00 277.0 71.0 178.00 10 MK3
B1617.0 7.00 150.0 31.0 84.50 6 MK1 B16129.0 29.00 281.0 73.0 182.00 10 MK3
B1618.0 8.00 156.0 33.0 90.50 6 MK 1 B16130.0 30.00 281.0 73.0 182.00 10 MK 3
B1619.0 9.00 162.0 36.0 96.50 6 MK 1 B16131.0 31.00 285.0 75.0 186.00 10 MK 3
B16110.0 10.00 168.0 38.0 102.50 6 MK1 B16132.0 32.00 317.0 77.0 193.00 10 MK 4
B16111.0 11.00 175.0 41.0 109.50 6 MK1 B16133.0 33.00 317.0 77.0 193.00 10 MK 4
B16112.0 12.00 182.0 44.0 116.50 6 MK 1 B16134.0 34.00 321.0 78.0 197.00 10 MK 4
B16113.0 13.00 182.0 44.0 116.50 6 MK 1 B16135.0 35.00 321.0 78.0 197.00 10 MK 4
B16114.0 14.00 189.0 47.0 123.50 8 MK1 B16136.0 36.00 325.0 79.0 201.00 10 MK 4
B16115.0 15.00 204.0 50.0 124.00 8 MK 2 B16138.0 38.00 329.0 81.0 205.00 10 MK 4
B16116.0 16.00 210.0 52.0 130.00 8 MK2 B16140.0 40.00 329.0 81.0 205.00 10 MK 4
B16117.0 17.00 214.0 54.0 134.00 8 MK2 B16142.0 42.00 333.0 82.0 209.00 12 MK 4
B16118.0 18.00 219.0 56.0 139.00 8 MK 2 B16144.0 44.00 336.0 83.0 212.00 12 MK 4
B16119.0 19.00 223.0 58.0 143.00 8 MK 2 B16145.0 45.00 336.0 83.0 212.00 12 MK 4
B16120.0 20.00 228.0 60.0 148.00 8 MK2 B16146.0 46.00 340.0 84.0 216.00 12 MK 4
B16121.0 21.00 232.0 62.0 152.00 8 MK 2 B16147.0 47.00 340.0 84.0 216.00 12 MK 4
B16122.0 22.00 237.0 64.0 157.00 8 MK 2 B16148.0 48.00 344.0 86.0 220.00 12 MK 4
B16123.0 23.00 241.0 66.0 161.00 8 MK 2 B16150.0 50.00 344.0 86.0 220.00 12 MK 4
B16124.0 24.00 268.0 68.0 169.00 8 MK 3
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DDORMER

Maskinbrotsch av HSS-E med MK-faste, for H7-tolerans
Tillverkad enligt BS 328-standard. Precisionslipade, vénsterspiralskar. Blank med dnganldpta spar. Gér att anvénda i de flesta material.

CzC MS

BS
HSS-E
Bright ST 328
(Ii = B
H7

Arbetsmaterialgrupper och startvérden for skarhastighet (m/min) och matningskod. Tabeller med matningar finns med bérjan pd sidan 251

P11 P12 P13 P21 P22 P23 P31 P32 (P33 P41 [(Pa2 P43 M1 M12
W15C Wi16C W17C W13C W11C 1108 H7B H6B 158 H4B 7148 I3 A 778 ZI6A
il 2 B 2 22 2 EBE BE N2 N2 N3 N21 0 N22 N23
m14F  m00D wD  m12C mI0C  w8C  WIC  wW8C  wWI3F  WMI7F M9F  WI2SE MTSE MV4E

N3.1 N3.2 N3.3 N4.1
W34D H20E 710D ¥228

DC DC OAL LCF NOF Zcms DC DC OAL LCF NOF  CZCMS
Product Product
(inch) (mm) (mm) (mm) (inch) (mm) (mm) (mm)

B1013.0 - 3.00 112.0 33.0 4 MK1 B1019/16 9/16 14.29 181.0 81.0 8 MK 2
B1011/8 1/8 3.18 112.0 33.0 4 MK 1 B10114.5 - 14.50 181.0 81.0 8 MK 2
B1013.5 - 3.50 115.0 35.0 6 MK 1 B10115.0 - 15.00 181.0 81.0 8 MK 2
B1014.0 - 4.00 17.0 38.0 6 MK 1 B10115.5 - 15.50 187.0 87.0 8 MK2
B1014.5 - 4.50 120.0 41.0 6 MK 1 B1015/8 5/8 15.88 187.0 87.0 8 MK 2
B1013/16 3/16 4.76 124.0 44.0 6 MK 1 B10116.0 - 16.00 187.0 87.0 8 MK 2
B1015.0 - 5.00 124.0 44.0 6 MK 1 B10116.5 - 16.50 187.0 87.0 8 MK 2
B1015.5 - 5.50 127.0 47.0 6 MK1 B10117.0 - 17.00 187.0 87.0 8 MK2
B1016.0 - 6.00 127.0 47.0 6 MK1 B10118.0 - 18.00 193.0 93.0 8 MK2
B1011/4 1/4 6.35 130.0 50.0 6 MK 1 B10119.0 - 19.00 193.0 93.0 8 MK 2
B1016.5 - 6.50 130.0 50.0 6 MK 1 B1013/4 3/4 19.05 200.0 100.0 8 MK?2
B1017.0 - 7.00 134.0 54.0 6 MK1 B10120.0 - 20.00 200.0 100.0 8 MK2
B1015/16 5/16 7.94 138.0 58.0 6 MK 1 B10113/16 13/16 2064  200.0 100.0 8 MK 2
B1018.0 - 8.00 138.0 58.0 6 MK 1 B10121.0 - 21.00 200.0 100.0 8 MK 2
B1018.5 - 8.50 138.0 58.0 6 MK 1 B10122.0 - 22.00 207.0 107.0 8 MK 2
B1019.0 - 9.00 142.0 62.0 6 MK1 B1017/8 7/8 22.22 207.0 107.0 8 MK 2
B1019.5 - 9.50 142.0 62.0 6 MK 1 B10123.0 - 23.00 207.0 107.0 8 MK2
B1013/8 3/8 9.52 146.0 66.0 6 MK 1 B10124.0 - 24.00 242.0 115.0 8 MK3
B10110.0 - 10.00 146.0 66.0 6 MK 1 B10125.0 - 25.00 242.0 115.0 10 MK3
B10110.5 - 10.50 146.0 66.0 6 MK1 B1011 1 2540 2420 115.0 10 MK 3
B10111.0 - 11.00 151.0 71.0 6 MK1 B10126.0 - 26.00 242.0 115.0 10 MK 3
B1017/16 7116 nn 151.0 71.0 6 MK 1 B10127.0 - 27.00 251.0 124.0 10 MK3
B10112.0 - 12.00 156.0 76.0 6 MK 1 B10128.0 - 28.00 251.0 124.0 10 MK3
B10112.5 - 12.50 156.0 76.0 6 MK 1 B1011.1/8 1.1/8 2858 2510 124.0 10 MK3
B1011/2 12 12.70 156.0 76.0 6 MK 1 B10129.0 - 29.00 251.0 124.0 10 MK 3
B10113.0 - 13.00 156.0 76.0 6 MK 1 B10130.0 - 30.00 251.0 124.0 10 MK3
B10113.5 - 13.50 161.0 81.0 6 MK 1 B10131.0 - 31.00 260.0 133.0 10 MK3
B10114.0 - 14.00 161.0 81.0 8 MK 1 B1011.1/4 1.1/4 31.75 260.0 133.0 10 MK3
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Product

B10132.0
B10134.0
B1011.3/8
B10135.0
B10136.0
B10137.0
B10138.0
B1011.1/2
B10139.0
B10140.0
B10141.0

DC

(mm)
32.00
34.00
34.93
35.00
36.00
37.00
38.00
38.10
39.00
40.00
41.00

O0AL

(mm)
293.0
302.0
302.0
302.0
302.0
302.0
312.0
312.0
312.0
312.0
312.0

LCF

(mm)
133.0
142.0
142.0
142.0
142.0
142.0
152.0
152.0
152.0
152.0
152.0

NOF

Zcms

MK4
MK 4
MK 4
MK4
MK 4
MK 4
MK 4
MK 4
MK4
MK 4
MK 4

44

Product

B10142.0 -
B10143.0 -
B10144.0 -
B1011.3/4 13/4
B10145.0 -
B10146.0 -
B10147.0 -
B10148.0 -
B10150.0 -
B1012 2"

DC

(mm)
42.00
43.00
44.00
44 .45
45.00
46.00
47.00
48.00
50.00
50.80

O0AL

(mm)
312.0
323.0
323.0
323.0
323.0
323.0
323.0
334.0
334.0
334.0

LCF

(mm)
152.0
163.0
163.0
163.0
163.0
163.0
163.0
174.0
174.0
174.0

NOF

10
10

12
12
12
12
12
12

Zcms

MK 4
MK 4
MK 4
MK 4
MK 4
MK 4
MK 4
MK 4
MK 4
MK 4
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Konisk brotsch av HSS med Morse-konfaste, blank och dnganlopt
Avsedd att anvéndas for att rikta upp hal i grovre platar innan ihopnitning. Brotschkroppens frémre del konar 1:10 for att kunna antra ldtt.

////' Dérefter dr kroppen cylindrisk. Anvéndbar i de flesta material.
4
o T
L
- LCF o
- OAL .
DIN
HSS
Bright ST 311

(IE o k11
Arbetsmaterialgrupper och startvérden for skarhastighet (m/min) och matningskod. Tabeller med matningar finns med bérjan pd sidan 251

PL1 P12 P13 P21 P22 P23 P31 P32 P33 P41 P42 P43 (K@ K2
W15C W16C W17C W13C W11C PZ110B 7B 6B 758 W48 4B ZI3A HW14E H10D

K3 KB K2 2 EBE B2 N1 N2 N3 N21 N22  N23 N3l N3.2

Z8D m12C W10C L4k]¢ Z1c 78 Z23F m17F WOF Z21E W18E P14 W34D W20E
N3.3 N4.1
710D 218

Med ingéngskona 1:10 (LDC)

Product DC OAL LCF LDC NOF ZCms
(mm) (mm) (mm) (mm)
B12110.0 10.00 171.0 95.0 30.00 4 MK1
B12111.0 11.00 176.0 100.0 33.00 4 MK1
B12112.0 12.00 199.0 105.0 39.00 4 MK2
B12113.0 13.00 199.0 105.0 39.00 4 MK 2
B12114.0 14.00 209.0 115.0 42.00 4 MK 2
B12115.0 15.00 219.0 125.0 45.00 4 MK 2
B12116.0 16.00 229.0 135.0 48.00 4 MK 2
B12117.0 17.00 251.0 135.0 51.00 4 MK 3
B12118.0 18.00 261.0 145.0 58.00 4 MK 3
B12119.0 19.00 261.0 145.0 58.00 4 MK 3
B12120.0 20.00 271.0 155.0 62.00 4 MK 3
B12121.0 21.00 271.0 155.0 62.00 4 MK3
B12122.0 22.00 281.0 165.0 66.00 4 MK3
B12123.0 23.00 281.0 165.0 66.00 4 MK 3
B12124.0 24.00 296.0 180.0 72.00 4 MK3
B12125.0 25.00 296.0 180.0 72.00 4 MK3
B12126.0 26.00 296.0 180.0 72.00 4 MK3
B12130.0 30.00 311.0 195.0 78.00 5 MK3
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Konisk maskinbrotsch av HSS-E med MK-faste, for koniska pinnhal, kona 1:50
Utformad for att brotscha pinnhdl for koniska pinnar i metriska dimensioner med kona 1 till 50. Med smal spets som enkelt kan @ntra det
forborrade halet. Hog spiralvinkel. Anvéndbar i manga olika materialsorters.

CzZC MS

DC_1
DC 2

LCF

OAL

DIN

HSS-E
Bright 2180

G| =%

Arbetsmaterialgrupper och startvérden for skarhastighet (m/min) och matningskod. Tabeller med matningar finns med bérjan pd sidan 251

P11 P12 P13 P21 P22 P23 P31 P32 (P33 P41 [(Pa2 P43 M1l M12
W08 W12B W13B W93  M8B  W6A  M7A  M6A  WI3A  E4A W3A PRA mIIC wI0B
M21 Mm22 Kl K2 KB K B2 BB EBE BE N1 N2 N13 0 N2a
Y98  ®8B  W10C M6B 4B  WSA  MG6A  W4A  EIIA WIBA  WII4F EI12F M9F  MIGE

N2.2 N2.3 N3.1 N3.2 N3.3 N4.1
W14E Z10E H22 W14t 26 »228

nomd DC_1 DC 2 OAL LCF NOF (Zcms
Product
(mm) (mm) (mm) (mm)

B9545.0 5.0 4.90 6.36 155.0 73.0 3 MK1
B9546.0 6.0 5.90 8.00 187.0 105.0 3 MK 1
B9548.0 8.0 7.90 10.80 227.0 145.0 3 MK 1
B95410.0 10.0 9.90 13.40 257.0 175.0 3 MK1
B95412.0 12.0 11.80 16.00 315.0 210.0 3 MK 2
B95413.0 13.0 12.86 16.74 295.0 194.0 3 MK2
B95414.0 14.0 13.86 17.74 295.0 194.0 3 MK2
B95416.0 16.0 15.80 20.40 335.0 230.0 3 MK 2
B95420.0 20.0 19.80 24.80 377.0 250.0 3 MK3
B95425.0 25.0 24.70 30.70 427.0 300.0 3 MK 3
B95430.0 30.0 29.70 36.10 475.0 320.0 4 MK 4

225



44

DDORMER

Pasticksbrotsch av HSS-E for H7-tolerans, anvands tillsammans med dorn B956
Pasticksbrotsch som anvénds tillsammans med passande dorn B956. Brotschen har skar med vénsterspiral och en 45° fas for saker &ntring i hélet.
Kan anvandas i de flesta material.

DCON MS

DC

A
Y

f DIN
Bright ST 219

HSS-E

Arbetsmaterialgrupper och startvarden for skérhastighet (m/min) och matningskod. Tabeller med matningar finns med bérjan pa sidan 251

PL1  PL2 PL3 P21 P22 P23 P31 P32 P33 PAl P42 P43 MLl MI12

W15C Wi16C W17C W13C W11C 1108 H7B H6B 158 H4B 7148 I3 A Z11c 71108
M2.1 K3 i 2 2 EBE KE N1 N2 N1L3 N21 N22
9B WE m8D  ¥7D mI10C mWIC  weC  w10C wW7C  WI7F MI7F WI0F W3E M2IE

N2.3 N3.1 N3.2 N3.3 N4.1
W13t W34D H20E 710D ?24C

Product DC OAL LCF NOF DCON MS Product DC OAL LCF NOF DCON MS
(mm) (mm) (mm) (mm) (mm) (mm) (mm) (mm)

B95525.0 25.00 45.0 320 8 13.00 B95542.0 42.00 56.0 40.0 10 19.00
B95526.0 26.00 45.0 320 8 13.00 B95544.0 44.00 63.0 45.0 12 22.00
B95527.0 27.00 45.0 320 8 13.00 B95545.0 45.00 63.0 45.0 12 22.00
B95528.0 28.00 45.0 320 8 13.00 B95548.0 48.00 63.0 45.0 12 22.00
B95529.0 29.00 45.0 320 8 13.00 B95550.0 50.00 63.0 45.0 12 22.00
B95530.0 30.00 45.0 320 8 13.00 B95552.0 52.00 71.0 50.0 12 27.00
B95531.0 31.00 50.0 36.0 10 16.00 B95555.0 55.00 71.0 50.0 12 27.00
B95532.0 32.00 50.0 36.0 10 16.00 B95558.0 58.00 71.0 50.0 12 27.00
B95534.0 34.00 50.0 36.0 10 16.00 B95560.0 60.00 71.0 50.0 12 27.00
B95535.0 35.00 50.0 36.0 10 16.00 B95565.0 65.00 80.0 56.0 14 32.00
B95536.0 36.00 56.0 40.0 10 19.00 B95570.0 70.00 80.0 56.0 14 32.00
B95537.0 37.00 56.0 40.0 10 19.00 B95575.0 75.00 90.0 63.0 14 40.00
B95538.0 38.00 56.0 40.0 10 19.00 B95580.0 80.00 90.0 63.0 14 40.00
B95540.0 40.00 56.0 40.0 10 19.00
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B956
L
%
DIN
HSS-E
Bright 217
—
Product UL
(mm)
B95613.0 13.00
B95616.0 16.00
B95619.0 19.00
B95622.0 22.00
B95627.0 27.00
B95632.0 32.00
B95640.0 40.00

Brotschdorn, anvands tillsammans med pasticksbrotsch B955

44
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Dorn for anvéndning tillsammans med pasticksbrotsch B955. MK-faste for montering direkt i maskinspindeln. For reservdelar till dornen, se B957

O0AL

(mm)
250.0
261.0
298.0
312.0
359.0
376.0
396.0

DCON WS

CzZC MS

LSC
LB
OAL
LSC LB
(mm) (mm)
45 151.00
50 162.00
56 174.00
63 188.00
n 203.00
80 220.00
90 240.00

CZCMS

MK 3
MK 3
MK 4
MK 4
MK’5
MK5
MK5
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Reservdelar till brotschdorn B956
Reservdelama till dorn B956 bestdr av medbringare, muttrar och brickor, som kan kdpas var for sig. De dr samtliga tillverkade enligt géllande
standard.

DRIVER NUT WASHER

DCON MS

Product Nr. DCON MS

B957N3DRIVER
B957N3NUT
B957N3WASHER
B957N4DRIVER
B957N4NUT
B957N4WASHER
B957N5DRIVER
B957NSNUT
B957NSWASHER
B957N6DRIVER
B957N6NUT
B957N6WASHER
B957N7DRIVER
B957N7NUT
B957N7WASHER
B957N8SDRIVER
B957NSNUT
B957NSWASHER
B957N9DRIVER
B957NINUT
B957N9WASHER

O WO WO 0 0 o0 NN N N ovoyoy ULt W W W
|
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*‘N
DIN
HM e 335¢
90°
6 —W— [—

P1.1 P1.2 P1.3

M64E HW72E HW74E

M2.1 M2.2 M2.3

m2C 718C Z115B

W41C m31C ?25C

N2.1 N2.2 N2.3

W40F W36F M6 F

S$4.1 S4.2 H1.1

W58 PI4A H12A

DCON MS tolerans hé.
Product DC.2
(mm)

G4006.3 6.30
G4008.3 8.30
G40010.4 10.40
G40012.4 12.40
G40016.5 16.50
40020.5 20.50
G40025.0 25.00
G40031.0 31.00

Forsankare av HM med cyl. skaft, 90°, Blank

44
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Blank hardmetallforsénkare, 90°, for anvandning i CNC-maskiner dar hdg produktivitet och kvalitet erfordras. Kan anvéndas i hérda och slitande

material.

DC 2
DC_1

LCF

OAL

T DCON MS

Arbetsmaterialgrupper och startvérden for skarhastighet (m/min) och matningskod. Tabeller med matningar finns med bérjan pd sidan 251

P2.1

W55E
m3.1
m208
N3.1
W42F
H2.1
H7A

P2.2
W48D
M3.2
Z178B
N3.2
W5F
H2.2
P68

DC_1

(mm)
1.50
2.00
2.50
2.80
3.20
3.50
3.80
4.20

P2.3
W438B
M3.3
7158
N3.3
Z13D
H3.1
WA

P3.1
45D
M4.1
Z15A
N4.3
WI17E
H3.2
7B

LCF

(mm)
5.0
6.0
7.1
8.0
10.0
12.5
15.0
18.0

P3.2
W36D
M4.2
Z13A
S1.1
m12(
H4.1
H5A

P3.3
W308

W45F
§1.2
H10A
H4.2
4B

OAL

(mm)
45.0
50.0
50.0
56.0
60.0
63.0
67.0
71.0

P4.1
26D

W33D
W32
S1.3
Z9A

P4.2
H23B

25D
W25C
S2.1
m3B

P4.3
WI8A
N1.1
175G
S2.2
Zi7A

DCON MS

(mm)
5.00
6.00
6.00
8.00
10.00
10.00
10.00
12.00

M1.1
W24C
N1.2
W55G
S3.1
W6B

NOF

W W W wwwww

mM1.2
H21C
N1.3
WA0F
S3.2
ZI5A
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G135

DIN
HSS Bright 334C
G w5 =
P1.1 P1.2 P1.3
H23E HW26E W27E
v22 K K2
Z6C P20 F 15D
N3.1 N3.2 N3.3
H21F W12F 16D
DCON MS tolerans h9.
Product DC2
(mm)
G1356.3 6.30
G1358.0 8.00
G13510.0 10.00
G13512.5 12.50
G13516.0 16.00
G13520.0 20.00
G13525.0 25.00

230
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Forsankare av HSS, 60° forsankningsvinkel, blank
Blank forsankare med 60° forsankningsvinkel for férsankning och gradning av forborrade hal i de flesta materialtyper.

DC_2

DC_1

LCF

OAL

|
| .bconms

DDORMER

Arbetsmaterialgrupper och startvérden for skarhastighet (m/min) och matningskod. Tabeller med matningar finns med bérjan pd sidan 251

P2.1
W20t
Z21C
N4.1
240G

P2.2
m18D
Z17C
N4.2
?135G

(mm)
1.60
2.00
2.50
3.20
4.00
5.00
6.30

P2.3
7168

Z18C

P3.1 P3.2 P3.3
W16D ?113D ?1118
Z14C Z19C Z15C

LCF

(mm)

6.8

85

7.6

1.7

14.5

17.5

20.5

OAL

(mm)
45.0
50.0
50.0
56.0
63.0
67.0
71.0

P4.1
m10D
N1.1
406

P4.2 M1.1 M12 WM2.1
P8B | 4E] 6 ?6C Z7C
N1.2 N1.3 N2.1 N2.2
W306 Z20F W20F Z18F
DCON MS NOF

(mm)

5.00 3

6.00 3

6.00 3

8.00 3

10.00 3

10.00 3

10.00 3
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Forsankare av HSS med cyl. skaft, 60°, TiN-belagd

En 60° forsankare for forsénkning och gradning av hal. TiN-belagd for langre livsléngd. Méngsidigt verktyg somér anvandbar i de flesta material.

=
1)
=
z
(e}
- 8
8
Nl y 4
o E . |
a
LCF
OAL
DIN
HSS
T 334C
60°
6 —H— [—
Arbetsmaterialgrupper och startvarden for skérhastighet (m/min) och matningskod. Tabeller med matningar finns med bérjan pa sidan 251
PL1  PL2 P21 P22 P23 P31 P32 P33 P4l P42 M1l M12

W33t W37t W38t W28t 25D 228 Hm23D 18D m158 13D H11B 798 Z10C [ 4k]e

M2.1  M3.1 KL2 K13 K21 K22 K23 K31 K32 K33 K42 K43

ZoC Zi8B W34F W25D 19D W35C W28C Z23C m31C W24 C Z19C Z29C Z22C Z16C

K5E K2 K8 N1 N2 N13 0 N21 0 N22  N23  N3.1 N3.2 N33 N4l N4.2
W32( W24C ?19C W536 W406 W27 F W27 F W24F m17F H28F Hi6F 78D ?158G ?150G

DCON MS tolerans h9.

DC_2 DC1 LCF OAL DCON MS NOF
Product
(mm) (mm) (mm) (mm) (mm)

G3356.3 6.30 1.60 6.8 45.0 5.00 3
G3358.0 8.00 2.00 8.5 50.0 6.00 3
G33510.0 10.00 2.50 7.6 50.0 6.00 3
G33512.5 12.50 3.20 1n.7 56.0 8.00 3
G33516.0 16.00 4.00 14.5 63.0 10.00 3
G33520.0 20.00 5.00 17.5 67.0 10.00 3
G33525.0 25.00 6.30 20.5 71.0 10.00 3
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Forsankare av HSS med Morse-konskaft, 60°, blank
Blank forsankare med 60° forsankningsvinkel for forsankning och gradning av forborrade hal i de flesta materialtyper. Morse-konfdste for
inspanning direkt i maskinspindel.

N CZC MS
8
N ¥
1%} I —
=]
LCF
OAL o
DIN
HSS
Bright 334D
60°
(E ¥ [

Arbetsmaterialgrupper och startvérden for skarhastighet (m/min) och matningskod. Tabeller med matningar finns med bérjan pd sidan 251

PLdl P12 P13 P21 P22 P23 P34 P32 P33 Al PA2 M11 M12 M2
W23t W26E W2/E HW20E W18D P116B m16D Z13D P18 10D P8B | 4E] 6 ?6C Z7C
v22 Kl K2 2 @2 BE B2 K4 K& nia1 N2 N3 N2 N22

Z6C ZI20F 15D Z21C Z17C Z18C Z14C Z19C Z15C 406 W306 Z20F W20F Z18F

N3.1 N3.2 N3.3 N4.1 N4.2
H21F W12F 6D 240G ?135G

DC 2 DC 1 LCF 0AL CZCMS NOF
Product
(mm) (mm) (mm) (mm)

G13716.0 16.00 4.00 14.5 90.0 MK 1 3
G13720.0 20.00 5.00 17.5 106.0 MK 2 3
G13725.0 25.00 6.30 20.0 112.0 MK 2 3
G13731.5 31.50 10.00 23.0 118.0 MK 2 3
G13740.0 40.00 12.50 28.5 150.0 MK 3 3
G13750.0 50.00 16.00 36.0 160.0 MK 3 3
G13763.0 63.00 20.00 43.0 190.0 MK 4 3
G13780.0 80.00 25.00 54.0 200.0 MK 4 3
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G154

DIN
HSS Bright 335C
G w5 =
P1.1 P1.2 P1.3
H23E HW6E HW27E
v22 K K2
Z6C 120 F 15D
N3.1 N3.2 N3.3
H21F W12F 6D
DCON MS tolerans h9.
Product DC2
(mm)
G1546.3 6.30
G1548.3 8.30
G15410.4 10.40
G15412.4 12.40
G15416.5 16.50
G15420.5 20.50
G15425.0 25.00

Forsankare av HSS, 82°, cylindriskt skaft, blank

44
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En 82° forsénkare for forsankning och gradning av hal. Ett mangsidigt verktyg som dr anvandbart i flertalet material.

DC_2

DC_1

LCF

OAL

DCON MS

Arbetsmaterialgrupper och startvérden for skarhastighet (m/min) och matningskod. Tabeller med matningar finns med bérjan pd sidan 251

P2.1
W20t
Z21C

N4.1
740G

P2.2
m18D
Z17C
N4.2
i35G

(mm)
1.50
2.00
2.50
2.80
3.20
3.50
3.80

P2.3
716 B

Z18C

P3.1
m16D

Z14C

LCF

(mm)
5.5
6.5
7.6
8.5
10.5
13.0
15.5

P3.2
13D

Z14C

P3.3
7118

Z10C

OAL

(mm)
45.0
50.0
50.0
56.0
60.0
63.0
67.0

P4.1
m10D
N1.1
406

P4.2 M1.1 M1.2
3B [ 4l']e Z6C
N1.2 N1.3 N2.1
W306 Z20F W20F
DCON MS NOF
(mm)
5.00 3
6.00 3
6.00 3
8.00 3
10.00 3
10.00 3
10.00 3

mM2.1
Z7C
N2.2
Z18F
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Forsankare av HSS, 90°, cylindriskt skaft, enskarig, blank
En 90° enskdrig forsankare for forsankning och gradning av hal. Blankt, méngsidigt verktyg. Anvéndbar i framfor allt mjuka stal och aluminium.

-
DC =6 mm DC =8 mm DC =10 mm
o) @ Q
2 = =
& o] o}
8] Q Q
+ i f -
(&}
8 8
- OAL _
HSS 2DORMER
Bright
90°
G oy =

Arbetsmaterialgrupper och startvérden for skarhastighet (m/min) och matningskod. Tabeller med matningar finns med bérjan pd sidan 251

P11 [P12] P23 P21 P22 P23 P31 P32 wmi11 wmM12 M1 [KiE K2 &8
H21D W24D H25D H18D W16C P14 A H13B ZI118B 7188 6B 778 718D ?13C ZI19A

K22 K@ K2 n~N11 N2 N3 N21  N22 N3.1 N3.2 N33 N4l N42
PISA  WI16A  WIT2A  E34D  M25D  mi6C  m16C  w14C  W17C WIC WSB wI3sD #I30D

DCON MS tolerans h9.

Product DC LH OAL DCON MS NOF
(mm) (mm) (mm) (mm)
G1296.0 6.00 - 45.0 6.00 1
G1298.0 8.00 - 50.0 8.00 1
G12910.0 10.00 17.0 49.0 8.00 1
G12912.5 12.50 17.0 49.0 8.00 1
G12916.0 16.00 20.0 56.0 10.00 1
G12920.0 20.00 240 60.0 10.00 1
G12925.0 25.00 250 75.0 12.00 1
G12931.5 31.50 29.0 80.0 12.00 1
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Forsankare av HSS, 90°, cylindriskt skaft, enskarig, blank
En 90° enskdrig forsankare for forsankning och gradning av hal. Blankt, mangsidigt verktyg. Anvéndbar i flertalet material.

DCON MS

DC 2

HSS-E 2DORMER

Bright

G v =

Arbetsmaterialgrupper och startvérden for skarhastighet (m/min) och matningskod. Tabeller med matningar finns med bérjan pd sidan 251
PL.1 P12 P23 P21 P22 P23 P31 P32 wmi11 wmM12 M1 K@ KR S8
?21D W24D W25D W18D H16( P14 A H16B Z13B 8B P68 7B 18D ZI19A P16 A
- N1.1 N1.2 N1.3 N2.1 N2.2 N3.1 N3.2 N3.3 N4.1 N4.2
ZI14A W34D m25D m16C 716 C Z14C m17C moC W58 ZI17D 75D

DC 2 DC_1 LH OAL DCON MS DC NOF
Product
(mm) (mm) (mm) (mm) (mm) (mm)

G1495 5.00 2.00 19.0 45.0 6.00 10.00 1
G14910 10.00 5.00 23.0 48.0 8.00 14.00 1
G14915 15.00 10.00 34.0 65.0 10.00 21.00 1
G14920 20.00 15.00 43.0 84.0 12.00 28.00 1
G14925 25.00 20.00 48.0 102.0 15.00 35.00 1
G14930 30.00 25.00 61.0 115.0 15.00 44.00 1
G14935 35.00 30.00 65.0 127.0 15.00 48.00 1
G14940 40.00 35.00 66.0 136.0 15.00 53.00 1
G14950 50.00 40.00 85.0 166.0 20.00 60.00 1
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Forsankare av HSS, 90°, cylindriskt skaft, blank

En 90° forsénkare for forsankning och gradning av hal. Blankt, mangsidigt verktyg. Anvandbar i flertalet material.

DC_1

DC 2
1
DCON MS

LCFE
OAL
DIN
HSS
Bright 335C
90°
€ o =

Arbetsmaterialgrupper och startvérden for skarhastighet (m/min) och matningskod. Tabeller med matningar finns med bérjan pd sidan 251

P11 P12 P13 P21 P22 P23 P31 P32 P33 P41 P42 M11 M12 M21
m23E MW26E  MWJE  W0EF WI18D 163 MIsD MW13D ®WI1B MID 8B  w8C  W6C  MI7C
M22 Kl K2 K K2 EBE B2 BE KB N1 N2 N1L3 0 N2 N2.2
w6C  w0F wiSD  w21C w\17C wm1sC m14C m19C  wI5C w406 m30G  WI20F  W0F  wIIgF
N3.1 N3.2 N33 N4l N4.2
m2IF  EWI2F w6D W46 #I356

DCON MS tolerans h9.
Produkter fran den hér serien finns dven i set. Se G236

DC 2 DC 1 LCF OAL  DCONMS  NOF DC 2 DC_1 LCF OAL  DCONMS  NOF
Product Product
(mm) (mm) (mm) (mm) (mm) (mm) (mm) (mm) (mm) (mm)

G1364.3 430 1.30 4.0 40.0 4.00 3 G13611.5 11.50 2.80 8.0 56.0 8.00 3
G1365.0 5.00 1.50 45 40.0 4.00 3 G13612.4 12.40 2.80 8.5 56.0 8.00 3
G1365.3 5.30 1.50 45 40.0 4.00 3 G13613.4 13.40 2.90 9.0 56.0 8.00 3
G1365.8 5.80 1.50 5.0 45.0 5.00 3 G13615.0 15.00 3.20 9.5 60.0 10.00 3
G1366.0 6.00 1.50 5.0 45.0 5.00 3 G13616.5 16.50 3.20 10.5 60.0 10.00 3
G1366.3 6.30 1.50 55 45.0 5.00 3 G13619.0 19.00 3.50 1.7 63.0 10.00 3
G1367.0 7.00 1.80 55 50.0 6.00 3 G13620.5 20.50 3.50 13.0 63.0 10.00 3
G1367.3 7.30 1.80 6.1 50.0 6.00 3 G13623.0 23.00 3.80 13.7 67.0 10.00 3
G1368.0 8.00 2.00 6.1 50.0 6.00 3 G13625.0 25.00 3.80 15.5 67.0 10.00 3
G1368.3 8.30 2.00 6.5 50.0 6.00 3 G13626.0 26.00 3.80 15.5 67.0 10.00 3
G1369.4 9.40 2.20 7.2 50.0 6.00 3 G13628.0 28.00 4.00 16.5 71.0 12.00 3
G13610.0 10.00 2.50 7.6 50.0 6.00 3 G13630.0 30.00 4.20 18.5 71.0 12.00 3
G13610.4 10.40 2.50 7.6 50.0 6.00 3 G13631.0 31.00 4.20 18.5 71.0 12.00 3
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Forsankare av HSS, 90°, cylindriskt skaft, TiAIN-belagd
En 90° forsénkare for forsankning och gradning av hal. Ett mangsidigt verktyg med TiAIN-beldggning som forlénger livsldngden. Anvéndbar i
flertalet material.

DC_1

DC 2
N
DCON MS

| LCF
OAL

¢ DIN
HSS

AN 335C

90°
6 —W— [—

Arbetsmaterialgrupper och startvarden for skérhastighet (m/min) och matningskod. Tabeller med matningar finns med bérjan pa sidan 251

P11 P12 P13 P21 P22 P23 P31 P32 P33 P4l P42 PA3 MLl WM12

W40E W45E W46 E W34t m30D m278B 28D 22D 198 W16D W48 2118 Z11C 4] ¢

M2.1  M22  M23 KL2 K13 K21 K22 K23 K31 K32 K33 K4l K42

Z10C L4P]¢ Zi8B W41F W30D Z23D W42( W34C ?27( m37C W28 Z23C Zi34C Z26C

K8 K@ K2 B N1 N12  N1L3 0 N21 N22  N23  N3.1  N3.2 N33 N4l
w19C  m39C W29C  w3C WG  W4sc  M30F  M30F  M7F MI19F  M32F MISF W9D W66
N4.2

w556

DCON MS tolerans h9.

Produkter fran den hér serien finns dven i set. Se G236

DC 2 DC_1 LCF OAL DCON MS NOF
Product
(mm) (mm) (mm) (mm) (mm)

G5606.3 6.30 1.50 55 45.0 5.00 3
G5608.0 8.00 2.00 6.1 50.0 6.00 3
G5608.3 8.30 2.00 6.5 50.0 6.00 3
656010.0 10.00 2.50 7.6 50.0 6.00 3
G56010.4 10.40 2.50 7.6 50.0 6.00 3
G56012.4 12.40 2.80 85 56.0 8.00 3
G56016.5 16.50 3.20 10.5 60.0 10.00 3
656020.5 20.50 3.50 13.0 63.0 10.00 3
G56025.0 25.00 3.80 15.5 67.0 10.00 3
G656031.0 31.00 4.20 18.5 71.0 12.00 3
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Forsankare av HSS, 90°, skaft med tre spannplattor, blank
En 90° forsénkare for trebackschuck, for forsankning och gradning av hal. Blankt, mangsidigt verktyg. Anvandbar i flertalet material.

DC_1

DC 2
DCON MS

| LCF
- OAL .
DIN
HSS
Bright 335C
(E 90° ==
ﬁ &

Arbetsmaterialgrupper och startvérden for skarhastighet (m/min) och matningskod. Tabeller med matningar finns med bérjan pd sidan 251

P11 P12 P13 P21 P22 P23 P31 P32 P33 P41 P42 M11 M12 M21
m23E MW26E  MWJE  W0EF WI18D 163 MIsD MW13D ®WI1B MID 8B  w8C  W6C  MI7C
M22 Kl K2 K K2 EBE B2 BE KB N1 N2 N1L3 0 N2 N2.2
vi6C m0F WISD  w21C  wi7C wm1sC m14C m19C  wI5C w406 m30G  WI0F  WI20F  wIIgF
N3.1 N3.2 N33 N4l N4.2
W2IF WIF w6D W46 W35G

DCON MS tolerans h9.
Produkter fran den hér serien finns dven i set. Se G236

DC 2 DC1 LCF OAL DCON MS NOF
Product
(mm) (mm) (mm) (mm) (mm)

G1066.3 6.30 1.50 5.6 45.0 5.00 3
G1068.3 8.30 2.00 6.9 50.0 6.00 3
G10610.4 10.40 2.50 7.8 50.0 6.00 3
G10612.4 12.40 2.80 8.6 56.0 8.00 3
G10616.5 16.50 3.20 1 60.0 10.00 3
G10620.5 20.50 3.50 12.9 63.0 10.00 3
G10625.0 25.00 3.80 15.7 67.0 10.00 3
G10631.0 31.00 4.20 18.5 71.0 12.00 3
G10634.0 34.00 4.50 19.0 103.0 16.00 3
G10637.0 37.00 4.50 21.2 118.0 16.00 3
G10640.0 40.00 4.50 20.0 118.0 16.00 3
G10650.0 50.00 5.00 23.6 126.0 16.00 3
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< DIN
HSS 1 335¢
6 90° ==
1 o
WAOF  W45E M46F
M2.1 M2.2 M23
Z10C  m9cC 788
Z19C  m39C  m29¢C
N4.2
1556
DCON MS tolerans h9.

Forsankare av HSS, 90°, skaft med tre spannplattor, TiAIN-belagd

44

D/DORMER

En 90° forsankare for trebackschuck, for forsankning och gradning av hal. Ett méngsidigt verktyg med TiAIN-beldggning som forlanger
livslangden. Anvéndbar i flertalet material.

DC_1

DC_2

LCF

OAL

DCON MS

Arbetsmaterialgrupper och startvarden for skérhastighet (m/min) och matningskod. Tabeller med matningar finns med bérjan pa sidan 251

W34t

W41F

Z23C

Produkter fran den hér serien finns dven i set. Se G236

Product

G5066.3

G5068.3

G50610.4
G50612.4
G50616.5
G50620.5
G50625.0
G50631.0
G50634.0
G50637.0
G50640.0
G50650.0

DC_2

(mm)
6.30
8.30
10.40
12.40
16.50
20.50
25.00
31.00
34.00
37.00
40.00
50.00

m30D
W30D
N1.1
P160G

(mm)
1.50
2.00
2.50
2.80
3.20
3.50
3.80
4.20
4.50
4.50
4.50
5.00

m278B
K13
Z23D

N1.2
456

28D
K2.1
W42(

N1.3
W30F

LCF

(mm)
5.6
6.9
7.8
8.6
1.1
12.9
15.7
18.5
19.0
21.2
20.0
23.6

22D
K22
W34C

N2.1
W30F

198
?27(
N2.2
W27 F

OAL

(mm)
45.0
50.0
50.0
56.0
60.0
63.0
67.0
71.0

103.0
118.0
118.0
126.0

W16D
K3.1
m37C

N2.3
W19F

W48
K3.2
W28

N3.1
W32F

2118
K3.3
Z23C

N3.2
m18F

DCON MS

(mm)
5.00
6.00
6.00
8.00

10.00
10.00
10.00
12.00
16.00
16.00
16.00
16.00

M1.1
Z11C
Zi34C

N3.3
79D

NOF

W W wwwwwwwwww

mM1.2
4] ¢
Z26C

N4.1
P162G
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Forsankare av HSS, 90°, cylindriskt skaft, blank for rostfritt stal
En 90° forsankare for fors@nkning och gradning av hal. Stdrre slappning pé skéren gor den mycket lamplig for anvéndning i rostfritt stal och andra
sega material.

2]
=
P4
]
Fl 8
8
X f E— :
[a]
. LCF
OAL
DIN
HSS
Bright 335C
90°
6 v [—

Arbetsmaterialgrupper och startvérden for skarhastighet (m/min) och matningskod. Tabeller med matningar finns med bérjan pd sidan 251
P1.1 P1.2 P1.3 P2.1 P2.2 P2.3 P3.1 P3.2 P3.3 P4.1 P4.2 M1.1 M12 WM2.1
m23E m26E m27E W20E m18D »116B m16D m13D Z118 m10D »18B w11 mIC m10C
M22 M3.1 M32 M4l N1.1 N1.2 N1.3 N2.1 N2.2 N2.3 N3.1 N3.2 N3.3 N4.1
Zi8C m7B 768 Zi4A W40G W306 ZI20F ZI20F ZI18F ZI20F W34F m20F m10D W406

N4.2
W35G
DCON MS tolerans h9.
DC 2 DC_1 LCF OAL DCON MS NOF
Product
(mm) (mm) (mm) (mm) (mm)
G1424.8 4.80 1.30 4.5 40.0 4.00 3
G1425.0 5.00 1.50 4.5 40.0 4.00 3
G1426.0 6.00 1.50 5.0 45.0 5.00 3
G1426.3 6.30 1.50 55 45.0 5.00 3
G1427.0 7.00 1.80 55 50.0 6.00 3
G1427.3 7.30 1.80 6.1 50.0 6.00 3
G1428.0 8.00 2.00 6.1 50.0 6.00 3
G1428.3 8.30 2.00 6.5 50.0 6.00 3
G14210.0 10.00 2.50 7.6 50.0 6.00 3
G14210.4 10.40 2.50 7.6 50.0 6.00 3
G14211.5 11.50 2.80 8.0 56.0 8.00 3
G14212.4 12.40 2.80 8.5 56.0 8.00 3
G14215.0 15.00 3.20 9.5 60.0 10.00 3
G14216.5 16.50 3.20 10.5 60.0 10.00 3
G14219.0 19.00 3.50 1.7 63.0 10.00 3
G14220.5 20.50 3.50 13.0 63.0 10.00 3
G14223.0 23.00 3.80 13.7 67.0 10.00 3
G14225.0 25.00 3.80 15.5 67.0 10.00 3
G14231.0 31.00 4.20 18.5 71.0 12.00 3
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G570

L DIN
HSS-E
AN 335C
90°

® pa| =

P40E PI45E P46 E

M2.1 M2.2 M2.3

W21C W17C 14 A

W37C W28 C 723(

N2.3 N3.1 N3.2

ZI19F P32 F 18 F
DCON MS tolerans h9.
Product DC.2

(mm)

G5706.3 6.30
G5708.3 8.30
G57010.4 10.40
G57012.4 12.40
G57016.5 16.50
G57020.5 20.50
G57025.0 25.00
G57031.0 31.00

4

|

Forsankare av HSS, 90°, cylindriskt skaft, AITiCN-belagd

En 90° forsénkare for forsankning och gradning av hal. AITICN-beldggningen gér den anvandbar i harda och slitande material.

DC_1

DC_2

LCF

T DCON MS

D/DORMER

Arbetsmaterialgrupper och startvarden for skérhastighet (m/min) och matningskod. Tabeller med matningar finns med bérjan pa sidan 251

PI34E
m3.1
W48
N3.3
ZoD

730D
M3.2
H128B

?26C

DC_1

(mm)
1.50
2.00
2.50
2.80
3.20
3.50
3.80
4.20

m278B
M3.3
118

Z19C

28D
M4.1
H15A

W39C

LCF

(mm)
6.5
8.2
9.7
10.6
13.9
17.1
21.4
24.4

22D
M4.2
Z13A

W29C

P33
H198
Ki1
W41
K5.3
Z23C

OAL

(mm)
45.0
50.0
50.0
56.0
60.0
63.0
67.0
71.0

W16D
K12
W30

N1.1
160G

W48
K13
723 C

N1.2
456

2118
K2.1
W42C

N1.3
Z30F

DCON MS

10.00
10.00
10.00
12.00

M1.1
W23C
W34C

N2.1
Z30F

NOF

W w W wwwww

mM1.2
W20C
27 C

N2.2
w27 F
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DDORMER

Forsankare av HSS-E, 90°, sexkantigt skaft, blank
En anvéndbar forsankare med 1/4” Bits-faste for enkel anvandning i handhallna el-maskiner. 90° forsankning i de flesta material.

%)
=
z
[e}
9]
a
N
8 =
;|
el . OAL N
HSS-E IDORMER
Bright
6 9 | =
o
Arbetsmaterialgrupper och startvarden for skérhastighet (m/min) och matningskod. Tabeller med matningar finns med bérjan pa sidan 251
PL1  PL2 P21 P22 P23 P31 P32 P33 P4l M1l M12  M2.1

W23E  mGE E M0f W18D ®I16B  MW16D MI3D W18 WI0D 5 miic  wm9C  mioc
mM22 wM23 il K2 E 2 B B2 @E BEE BE N N2 N3
w9(  wsB  M0F w150 W2C  wW17C  WI8C  W14C  wI5C W19C  mI15C w406 W30G  KI20F
N2.1 N22 N23 N3.1 N3.2 N33 N4l N42

w0F  WI8F  W20F  WIF  WIF  w6D K406 W35G

6,35; 1/4” sexkantskaft; DIN 74,

DC 2 DC_1 OAL DCONMS (ZCMs NOF
Product
(mm) (mm) (mm) (inch)

G1076.3 6.30 1.50 50.0 1/4" M2-M3 3
G1078.3 8.30 2.00 50.0 1/4" M4 3
G10710.4 10.40 2.50 50.0 1/4" M5 3
G10712.4 12.40 2.80 50.0 1/4" M6 3
G10716.5 16.50 3.20 50.0 1/4" M8 3
G10720.5 20.50 3.50 50.0 1/4" M10 3
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Forsdankare av HSS med langt skaft, 90° forsankning, blank
Det langa skaftet gor det mdjlig att na svératkomliga stallen. Forsanker och gradar hal for standardskruvskallar med nittio graders huvud. Kan
anvdndas i de flesta material.

DC_1

DC 2
DCON MS

LCF
OAL

HSS 2DORMER

Bright

G v =

Arbetsmaterialgrupper och startvérden for skarhastighet (m/min) och matningskod. Tabeller med matningar finns med bérjan pd sidan 251

P11 P12 P13 P21 P22 P23 P31 P32 P33 P41 P42 M11 M12 M21
mM0f W2F WBE WI7E MISD #1383  W12D  M9D  wsB MWD W6B  w8C  W6(  MITC
M22 Kl K2 K K2 B B2 BE KB N1 N2 N1L3 0 N2 N2.2
v6C WI7E  W12C w188 W14 WIISB WITIB WI16B  WI12B W35G WI25G  WIISF WIISF WII3F

N3.1 N3.2 N3.3
H16E Z10E Z5cC

DCON MS tolerans h9.
DC 2 DC_1 LCF OAL DCON MS NOF
Product
(mm) (mm) (mm) (mm) (mm)

G6006.3 6.30 1.30 5.6 154.0 5.00 3
G6008.3 8.30 1.80 6.9 155.0 6.00 3
G60010.4 10.40 2.20 7.8 157.0 6.00 3
G60012.4 12.40 2.50 8.6 158.0 8.00 3
G60015.0 15.00 2.80 10.3 159.0 10.00 3
G60016.5 16.50 2.80 1.1 161.0 10.00 3
G60020.5 20.50 3.00 12.9 164.0 10.00 3
G60025.0 25.00 3.20 15.7 168.0 10.00 3
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Forsankare, flerskarig av HSS, 90°, cylindriskt skaft, blank

En 90° forsankare for forsankning och gradning av hal. Flerskdrigt verktyg som ger mindre vibrationer och ar anvandbarti de flesta material.

DC_2=8mm

DCON MS

:

DC_2
DC_1

DDORMER

DC_22=12.5mm

OAL

DCON MS

Arbetsmaterialgrupper och startvarden for skérhastighet (m/min) och matningskod. Tabeller med matningar finns med bérjan pa sidan 251
M4.1

DIN
HSS ) | 335A
90°
® | og =
ZI18E H16D ?113D 11B 710D W3C 7B
W18E ZI14E 711D 17C Z13C 7119 15
DCON MS tolerans h9.
Product DC 2 DC_1 LH
(mm) (mm) (mm)
G1328.0 8.00 - -
G13212.5 12.50 2.00 15.5
G13216.0 16.00 3.20 19.5
G13220.0 20.00 5.00 23.0

244

M3.3
Z3A

H11D

Z4A
N1.3
Z20F

OAL

(mm)
48.0
48.0
56.0
60.0

Z20F
N2.3
W13F

15D
N3.2
Z12F

H11D ?17C W14D
N4.3
P56

DCON MS NOF

(mm)
8.00
8.00

10.00
10.00

~N N



G138

DIN
HSS Bright 335D
G w3 =
P1.1 P1.2 P1.3
H23E HW26E HW27E
v22 Kl K2
76 20 F 715D
N3.1 N3.2 N3.3
H21F HW12F 76D
Product bC2
(mm)
G13825.0 25.00
G13830.0 30.00
G13831.0 31.00
G13834.0 34.00
G13837.0 37.00
G13840.0 40.00
G13850.0 50.00
G13863.0 63.00
G13880.0 80.00

Forsankare av HSS, 90°, koniskt skaft, blank

44

D/DORMER

En 90° forsénkare med MK-faste, for forsankning och gradning av hal. Blankt, méngsidigt verktyg. Anvéndbar i flertalet material.

DC_2

DC_1

CzZC MS

LCF

OAL

Arbetsmaterialgrupper och startvérden for skarhastighet (m/min) och matningskod. Tabeller med matningar finns med bérjan pd sidan 251

P2.1
W20t
Z21C

N4.1
740G

P2.2
m18D
Z17C
N4.2
i35G

DC_1

(mm)
3.80
4.20
4.20
4.50
4.80
10.00
14.00
16.00

22.00

P2.3
716 B

Z18C

P3.1 P3.2 P3.3
W60 ?113D ?1118B
K31 K32 K51 K52
Z14C Z119C ?Z15C
LCF OAL
(mm) (mm)
15.5 106.0
18.5 112.0
20.0 112.0
19.5 118.0
217 118.0
20.5 140.0
24.1 150.0
28.5 180.0
36.0 190.0

P4.1
m10D
N1.1
406

P4.2
8B
N1.2
W306

M1.1
4}
N1.3
ZI20F

ZCMS

MK2
MK?2
MK?2
MK2
MK2
MK3
MK3
MK 4
MK 4

mM1.2
4[3

N2.1

m20F

NOF

W w W wwww W w

mM2.1
m7

N2.2

ZI18F
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Forsankare av HSS, 90°, koniskt skaft, TiN-belagd

En 90° forséankare med MK-féste, for forsankning och gradning av hal. TiN-belagt, mangsidigt verktyg. Anvéndbar i flertalet material.

- czc Ms
g
N Y
Q 1
I LCF
OAL
DIN
HSS
o 335D
90°
6 v =

Arbetsmaterialgrupper och startvarden for skérhastighet (m/min) och matningskod. Tabeller med matningar finns med bérjan pa sidan 251

P22 P23 P31 P32 P33 P4l P42 MLl M1.2

W33E  W37E W3SE  M28E  MW25D W28 M2D  WI3D  MISB MI13D  M1IB ®9B  MIIC m9C
M2l M22  M23 KL2 K13 K21 K22 K23 K31 K32 K33 K4l K42
wi0C ®9C  wW8B  M34F M50 m19D  W35C  M28C  #23C  W31C  W4C w19 w9 w2
N1.1 N1.2 N1L3 N21 N22 N23 N3.1 N3.2 N33 N4l
wi6C  W320 W4C  w19C  W536 W46 W27F MF M24F WMI7F M28F  MI6F  ®8D  WIS8G

N4.2

150G
Product DC 2 DC1 LCF OAL Zcms NOF

(mm) (mm) (mm) (mm)

G33825.0 25.00 3.80 15.5 106.0 MK2 3
G33831.0 31.00 4.20 20.0 112.0 MK2 3
G33837.0 37.00 4.80 217 118.0 MK 2 3
G33840.0 40.00 10.00 20.5 140.0 MK3 3
G33850.0 50.00 14.00 241 150.0 MK3 3
G33863.0 63.00 16.00 285 180.0 MK 4 3
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G171

< I DIN
HSS 1 335¢
100°
6 —?— [—
W40E WA5E W46 E
v2.: K K2
7110 C W41F m30D
K82 K& w11
W29C ?23C 160G
DCON MS tolerans h9.
Product L
(mm)
G1716.3 6.30
G1718.3 8.30
G17110.4 10.40
G17112.4 12.40
G17116.5 16.50
G17120.5 20.50
G17125.0 25.00

44

Forsankare av HSS, 100°, cylindriskt skaft, TiAIN-belagd
En 100° forsankare for forsankning och gradning av hal. Ett mangsidigt verktyg med TiAIN-beldggning som forlanger livslangden. Anvéndbar i
flertalet material.

DC 2

DC_1

LCF

OAL

DCON MS

D/DORMER

Arbetsmaterialgrupper och startvarden for skérhastighet (m/min) och matningskod. Tabeller med matningar finns med bérjan pa sidan 251

W34t
Z23D
N1.2
145G

m30D
W42C
N1.3
W30F

(mm)
1.50
2.00
2.50
2.80
3.20
3.50
3.80

m278B
K22
W34C

N2.1
W30F

28D
K23
m27C

N2.2
W27F

LCF

(mm)
4.5
5.5
6.6
7.0
9.0
11.0
13.5

22D
K3.1
m37C

N2.3
W19F

198
K32
W28C

N3.1
W32F

OAL

(mm)
440
49.0
49.0
53.0
56.0
61.0
65.0

W16D
K3.3
723

N3.2
W18F

W48
ka1
7134 C

N3.3
79D

2118
K42
Z26C

N4.1
P162G

DCON MS

(mm)
5.00
6.00
6.00
8.00
10.00
10.00
10.00

M1.1
Z11C
Z19C
N4.2
?I55G

NOF

w W W w W W w

mM1.2
?9(

W39C
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G314

44

Koniskt plathorr med olika diametrar, blank
Mangsidigt tunnpldtborr i ett flertal varianter med olika diametrar for stegvis uppborrning till 1implig diameter. Cylindriskt skaft som kan

spannas i standardchuck.

SDL

DDORMER

DCX
DC_1
|
2
)
16|
[18]
120
122
24
26
28

DCON MS

Arbetsmaterialgrupper och startvérden for skarhastighet (m/min) och matningskod. Tabeller med matningar finns med bérjan pd sidan 251

HSS 2DORMER
Bright
20°

@ == [—

P1.1 P1.2 P1.3 P2.1

W20 W22 H23 m17

N1.3 N2.1 N2.2 N3.1

715 7131 7128 W34
SDI = Diametersteg.
Product Nr. DC_1 DCX

(mm) (mm)

6314412 412 400 1200
63141220 1220 1200 20.00
63142030 2030 20.00 30.00
G3143040 3040 30.00 40.00
G314420 420 4.00 20.00
6314630 630 6.00 30.00
G314M M 9.00 36.00
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P2.2

N3.2

SDL

(mm)
5.00
4.00
4.00
4.00
4.00
4.00
3.00

P2.3 P3.1 P3.2 M1.1 M1.2
713 H12 79 78 P16
N3.3 N4.1 N4.2
7110 W30 W20
SDI SDL_1
(mm) (mm)
4-5-6-7-8-9-10-11-12 5.00
12-13-14-15-16-17-18-19-20 4.00
20-21-22-23-24-25-26-27-28-29-30 4.00
30-31-32-33-34-35-36-37-38-39-40 4.00
4-6-8-10-12-14-16-18-20 4.00
6-8-10-12-14-16-18-20-22-24-26-28-30 4.00
9-12-15-18-21-24-27-30-33-36 3.00

M2.1
m7

K@ nN1i1 N2
717 30 H23
LCF 0AL DCON MS
(mm) (mm) (mm)
61.0 80.0 6.00
5.0 76.0 9.00
67.0 88.0 12.00
740 98.0 13.00
48.0 76.0 8.00
730 98.0 10.00
57.0 86.0 12.00



44

G125 D/DORMER

Tappforsankare av HSS , 180° forsankning, cyl. skaft, blank
Tappforsankare for 180° forsankning for standardskruvskallar. Fast styrtapp i olika diametrar for forborrade pilothdl. Anvandbar i ménga olika
materialsorter.

=
o
on
=
5
?D 8
- e
81 ——
o LGPL
_ LH
- OAL N
DIN
HSS
Bright 373
180°
(E = =

Arbetsmaterialgrupper och startvérden for skarhastighet (m/min) och matningskod. Tabeller med matningar finns med bérjan pd sidan 251

P1.1 P1.2 P1.3 P2.1 P2.2 P2.3 P3.1 P3.2 P3.3 P4.1 P4.2 M1.1 M1.2 M2.1
W20E H22E H23E W17E W15D Z13( H12D Z9D | 4F]6 77D ?6C 78D 6D ?7D
M22 M23 KLl o KL2  KL3 K21 K22 K23 K31 K32 K41 K42 K51 K52
76D Z5C H17E P12E ZNE m15D 12D Z10C 713D 710D 712D 79D W14D 710D
N1.1 N1.2 N1.3 N2.1 N2.2 N2.3 N3.1 N3.2 N3.3 N4.1 N4.2
130G 236G 156 131G P128G 120G W34C W20( Z10C W30C 720C

DCON MS tolerans h9.

Product DC GPD ZCMS GPL OAL LH DCON MS NOF
(mm) (mm) (mm) (mm) (mm) (mm)
G1256.5X2.5% 6.50 2.50 M3t 4.50 71.0 14.0 5.00 3
G1256.5X3.2" 6.50 3.20 M3f 4.50 71.0 14.0 5.00 3
G1256.5X3.42 6.50 3.40 M3m 4.50 71.0 14.0 5.00 3
G1258.0X3.3% 8.00 3.30 M4t 5.00 71.0 14.0 5.00 3
G1258.0X4.3" 8.00 430 M4f 5.00 71.0 14.0 5.00 3
G1258.0X4.52 8.00 4.50 M4m 5.00 71.0 14.0 5.00 3
G12510.0X4.2% 10.00 4.20 M5t 5.50 80.0 18.0 8.00 3
G12510.0X5.3" 10.00 5.30 M5f 5.50 80.0 18.0 8.00 3
G12510.0X5.5% 10.00 5.50 M5m 5.50 80.0 18.0 8.00 3
G12511.0X5.0% 11.00 5.00 M6t 6.00 80.0 18.0 8.00 3
G12511.0X6.4" 11.00 6.40 M6f 6.00 80.0 18.0 8.00 3
G12511.0X6.6 ¥ 11.00 6.60 Mém 6.00 80.0 18.0 8.00 3
G12515.0X6.8* 15.00 6.80 M8t 8.00 100.0 22.0 12.50 3
G12515.0X8.4" 15.00 8.40 M8 f 8.00 100.0 220 12.50 3
G12515.0X9.0 15.00 9.00 M8m 8.00 100.0 22.0 12.50 3
G12518.0X8.5% 18.00 8.50 M10t 10.00 100.0 22.0 12.50 3
G12518.0X10.5" 18.00 10.50 M10f 10.00 100.0 220 12.50 3
G12518.0X11.02 18.00 11.00 M10m 10.00 100.0 22.0 12.50 3
G12520.0X10.2% 20.00 10.20 M12t 10.00 100.0 22.0 12.50 3
G12520.0X13.0" 20.00 13.00 M12f 10.00 100.0 220 12.50 3
G12520.0X13.52 20.00 13.50 M12m 10.00 100.0 22.0 12.50 3

V{=for genomgaende hal, fin passning.
2 m=f6r genomgéende hél, medelfin passning.
3 t=tapp for hal.
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Forsankarsats i cylindrisk plastbehallare
Satser med forsankare i olika storlekar. Vlj mellan fem olika satser med G106, G136 eller G560. Passar de flesta material.

A=ingdende produkt, B=antal i satsen, C=diametrar i satsen. DC <= 1,4mm 4-fasettspets.

Product

G2361
G2362
G2363
G2364
G2365

250

Nr.

(U, I SR OVI ST Y

G136
G136
G560
G106
G506

SN O Y B O

DDORMER

6.30mm, 8.30 mm, 10.40 mm, 12.40 mm, 16.50 mm, 20.50 mm
6.30mm, 10.40 mm, 16.50 mm, 20.50 mm

6.30mm, 8.30 mm, 10.40 mm, 12.40 mm, 16.50 mm, 20.50 mm

6.30mm, 8.30 mm, 10.40 mm, 12.40 mm, 16.50 mm, 20.50 mm

6.30mm, 8.30 mm, 10.40 mm, 12.40 mm, 16.50 mm, 20.50 mm



Feed rates

ISO group

1.00
0.030
0.035
0.040
0.050
0.065
0.090

- MmO A ™ >

=

1.50

0.045
0.055
0.065
0.080
0.100
0.140

1.00

2.00
0.055
0.072
0.085
0.110
0.140
0.180

0.10
0.08
0.10
0.10
0.05
0.05

3.00
0.078
0.110
0.135
0.160
0.180
0.260

5.00

44

Feed per revolution (fn in mm/rev)
Depending on the working conditions
it might be necessary to adjust these
values + 15 %.

REAMERS FEED RATE CHART

How to use this table to find the feed per revolution (fn):

1. Find your Alpha Code on the product page (example: 21C, “C” is the
Alpha Code).

2. Find the closest diameter for your cutting application in the top row of
the table.

3. Find your Alpha Code in the left column of the table.

4, The intersection (cell) of the Diameter and Alpha Code is the feed per
revolution (fn).

¢ DC(mm)
400 5.00 6.00 7.00 8.00 10.00 12.00 15.00 16.00 20.00 25.00 30.00 40.00 50.00 80.00
0.090 0.700 0.125 0.137  0.150 0.170 0.185 0.210 0.220 0.250 0.280 0.320 0.390  0.440  0.500
0.130  0.150 0165 0.1772 0.180 0.210 0.240 0.270 0.280 0.310 0.360 0.400 0.500 0.550 0.600
0.160 0.185 0.200 0.210 0.220 0.260 0.285 0.325 0335 0.390 0.440 0.480 0.600 0.680 0.750
0.180 0.200 0.235 0.253 0270 0320 0360 0.400 0410 0470 0.540 0.600 0.730 0.850 0.950
0.215 0250 0300 0325 0350 0390 0.430 0.485 0.500 0.530 0.640 0.750 0.910 1.100 1.200
0305 0350 0395 0417 0440 0.500 0.550 0.610 0.630 0.700 0.800 0.930 1.200 1.500 1.650
How to use this table to get to the right premachined hole
diameter (PHD):
1. Find the diameter range for your cutting application in the top row of
the table.
2. Find your IS0 Group Code in the left column of the table (example: For
Stainless Steel the IS0 Group Code is“M”)
3. The intersection (cell) of the Diameter Range and IS0 Group Code is the
Machining allowance when using Machining Allowance (MA)
amachine reamer (MA in mm) 4. Subtract the Machining Allowance from the reaming diameter to get to
Premachined hole diameter the premachined hole diameter (PHD).
PHD = DC— MA.
(example: for a 6mm hole in steel (P) the PHD is 5.85mm)
¢ DC(mm)
5.00 8.00 8.00 12.00 12.00 16.00 16.00 30.00 30.00 80.00
0.15 0.20 0.20 0.30 0.30
0.10 0.10 0.20 0.20 0.30
0.15 0.20 0.20 0.30 0.30
0.15 0.20 0.20 0.30 0.30
0.10 0.10 0.15 0.20 0.20
0.05 0.10 0.10 0.15 0.20

Be cautious with the machining tolerances of drills, the tool diameter is not the same as the hole diameter produced!

Note: The recommended allowance when using a hand reamer is 0.05 to 0.10 mm.
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COUNTERSINKS FEED RATE CHART

How to use this table to find the feed per revolution (f"):

1. Find your Alpha Code on the product page (example: 23E,“E” is the
Alpha Code).

f, 2. Find the closest diameter for your cutting application in the top row of
S the table.

‘ 3. Find your Alpha Code in the left column of the table.

| Feed perrevolution (f, in mm/rev) 4. The intersection (cell) of the Diameter and Alpha Code is the feed per
| Depending on the working conditions revolution (fn).

it might be necessary to adjust these
values = 15 %.

¢ DC(mm)

6.00 8.00 10.00 16.00 20.00 25.00 32.00 40.00 60.00 80.00

A 0.030 0.040 0.050 0.060 0.080 0.090 0.100 0.120 0.140 0.160

B 0.040 0.050 0.060 0.080 0.100 0.120 0.140 0.160 0.180 0.200

w € 0.050 0.060 0.080 0.100 0.120 0.140 0.160 0.180 0.200 0.220
‘E D 0.060 0.080 0.100 0.120 0.150 0.180 0.200 0.220 0.250 0.280
E E 0.080 0.100 0.120 0.150 0.180 0.200 0.250 0.270 0.300 0.320
= F 0.090 0.110 0.130 0.160 0.190 0.210 0.260 0.290 0.330 0.360
G 0.100 0.120 0.150 0.180 0.200 0.220 0.280 0.320 0.360 0.400

H 0.120 0.150 0.180 0.200 0.220 0.250 0.300 0.350 0.400 0.450
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Reamer Definitions / Nomenclature

A

mm OO N>

Tang or Square Drive
Recess Diameter
Recess Length
CutLength

Bevel Lead Length

Diameter

O 0O N & 1 A W N =

Width of Land

Circular Land
(learance
(learance Angle
Centre Hole
Flute

Heel

Cutting Edge

Face

44

10
1
12
13

REAMING — TECHNICAL INFO

G  BevelLead

H  BevelLead Angle
I  HelixAngle

J  BodyLength

K  ShankLength

L  Overall Length

10
11

Width of Primary Clearance
Width of Secondary Clearance
Primary Clearance Angle

Secondary Clearance Angle
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Brotschning

For att uppna bdsta resultat vid brotschning &r det viktigt att
brotschen kan skara. Ett vanligt fel dr att for liten arbetsman har
lamnats till brotschningen. | dessa fall skar inte brotschen utan skaver
bort materialet med hogt slitage som féljd. Det ar lika viktigt att inte
lamna for mycket material till brotschen. (Se tabell Arbetsman).

1

. Valj basta brotschtyp for applikationen. Valj skardata utifran

materialtyp. Sakerstall att de forborrade halen har ratt diameter.

. Kontrollera att arbetsstycket sitter fast ordentligt och att

maskinspindeln ar spelfri.

. Anvand en lamplig chuck av bra kvalitet. Om brotschen slirar i

chucken kan det orsaka brott.

. Hall verktyget sa kort som majligt.

Arbetsman

44

REAMING — TECHNICAL INFO

. Anvand en skarvatska av lamplig typ, riktad mot brotschen for att

fa basta livslangd. Eftersom brotschning ar en ganska latt operation
racker det oftast med en vattenloslig skarvatska utspadd 40:1.
Tryckluft ar anvandbar vid gjutjarn om man vill kora torrt.

. Se till att inte spanstockning uppstar i sparen.
. Kontrollera rundgédngen mellan dubbar fére omslipning. Oftast

racker det att slipa om skarfasen.

. Hall brotschen skarp. Regelbunden omslipning |6nar sig, men

det &r viktigt att forsta att brotschen skdr enbart med fasen
eller ingangskonan och inte med resten av skarlangden. Saledes
behdver endast den fasade eller koniska delen slipas. Noggrannhet
vid omslipning ar viktig for att bibehalla kvalitet och livslangd.

Arbetsmanen vid brotschning beror pa material och ytfinhet i det forborrade halet. Allmdnna rekommendationer finns i tabellen nedan:

Diameter pa brotschat hal Férborrat hal Forborrat + upprymt
(mm) hal
Under 4 0.1 0.1
4tom 11 0.2 0.15
11tom 39 0.3 0.2
39tom 50 0.4 0.3

Hand/Machine reaming

Diameter pa brotschat hal

Férborrat hal Forborrat + upprymt

(tum) hal
Under 3/16” 0.004" 0.004"
3/16" tom 1/2" 0.008" 0.006"
1/2" tom 1.1/2" 0.010" 0.008"
1.1/2" tom 2" 0.016" 0.010"

Although both hand and machine reamers offer the same capability regarding finished hole size, the use of each must be considered according
to the application. A hand reamer, for reasons of alignment, has a long taper lead, whereas a machine reamer has only a 45 degree bevel lead.
A machine reamer cuts only on the bevel lead while a hand reamer cuts on the bevel lead as well as the taper lead.
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REAMING — TOLERANCE LIMITS — TECHNICAL INFO

Toleransgranser

y

Q| Il J

A

1. For skdrdiametern pa standardbrotschar
Diametern (DC) mats 6ver styrkanterna omedelbart bakom skarfasen eller ingangskonan. Brotschens tolerans éverensstammer med DIN1420
och dr avsedd att ge ett hal med H7-tolerans.

Brotschtolerans Brotschtolerans
Diameter (mm) Toleransgrans (mm) Diameter (mm) Toleransgrans (mm)
. ) Ovre Undre -- : Ovre Undre
Over Till och med b i Qver Till och med b "
- 3 0.008 0.004 18 30 0.017 0.009
6 0.010 0.005 30 50 0.021 0.012
6 10 0.012 0.006 50 80 0.025 0.014
10 18 0.015 0.008

2. For ett h7-hal
Den vanligaste haltoleransen ar H7 (se tabell nedan). Fér andra toleranser kan figur och tabell under punkt 3 anvandas for att berdkna
brotschens matt och tolerans.

Haltolerans Haltolerans
Diameter (mm) Toleransgrans (mm) Diameter (mm) Toleransgrans (mm)
Over Till och med Ox_re Unfre Over Till och med Ox_re Unfre
- 3 0.010 0 18 30 0.021 0
3 6 0.012 0 30 50 0.025 0
6 10 0.015 0 50 80 0.030 0
10 18 0.018 0
3. Nar man behover en specialbrotsch, avsedd for en specifik haltolerans, t ex D8, kan den har guiden anvandas.
Diametertoleransvidd (..m)
Toleransvidd (1) over 1 over3 over6 over 10 over 18 over 30 over 50 over 80
tom 3 tom6 tom 10 tom 18 tom 30 tom 50 tom 80 tom 120
IT5 4 5 6 8 9 1 13 15
IT6 6 8 9 1" 13 16 19 22
IT7 10 12 15 18 21 25 30 35
IT8 14 18 22 27 33 39 46 54
IT9 25 30 36 43 52 62 74 87
IT10 40 48 58 70 84 100 120 140
T 60 75 90 110 130 160 190 220
IT12 100 120 150 180 210 250 300 350
= Haltolerans
= | B | = Brotschtolerans
= A © — IT = Toleransvidd
o D, = Max. hldiameter
S T D, . = Min. hildiameter
S| © d = Nominell diameter
5 £ d, ... = Max. brotschdiameter
o o _T d, . = Min.brotschdiameter
©

t ex 10 mm hal med D8-tolerans, Max. diam. = 10,062, Min. diam.10,040, Haltol. (IT8) = 0,022

Max.grans: 0,15 x haltolerans (IT8) = 0,0033, avrundas uppat till 0,004
Min.grans: 0,35 x haltolerans (IT8) = 0,0077, avrundas uppat till 0,008
Max. diameter for brotschen = 10,062 - 0,004 = 10,058
Min.diameter for brotschen = 10,058 - 0,008 = 10,050
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Applications — Reamer Selection

The most common types of reamers have a left-hand spiral because
the main applications involve through holes requiring chips to be
pushed forward. For blind holes, reamers with straight flutes or right
hand spirals are recommended.

The most efficient reaming conditions depend on the application,
material, quality of hole required, stock removal, lubrication and
other factors. A general guide to surface speeds and feeds for

44

REAMING — TECHNICAL INFO

machine reamers is shown in the reamer WMG and feed charts (see
Product Selector) and stock removal tables.

Extremely unequal spacing on reamers means that the divide is not
the same for each tooth. As there are no two teeth diametrically
opposite each other, the reamer produces a hole with a roundness
variance of between 1 and 2 um. This compared with a variance of up
to 10um with conventional unequal spacing.

Carbide Reamers — Comparison spacing / EU spacing

Unequal spacing
Roundness error up to 10 um

270°

Results of roundness
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Extremely unequal spacing
Roundness error upto 1 —2 um

Results of roundness



Problemldsning vid brotschning

Problem

Avbruten eller vriden tunga

Snabbt verktygsslitage

Overmatt i halet

Undermatti halet

Ovala och koniska hal

Dalig yta i halet

Verktyget fastnar och gar av

44

REAMING — GENERAL HINTS — TECHNICAL INFO

Orsak

Dalig passning mellan skaft och kona
For liten arbetsman

Olika skarhdjd, radialkast

Kast i maskinspindeln

Skadad hallare

Verktygsskaftet ar skadat

Ovalt verktyg

Asymmetrisk skarfasvinkel

For hog matning eller skérhastighet
For liten arbetsmdn

For hog varmeutveckling under skararbetet. Halet krymper efter
bearbetning.

Vertyget ar slitet till undermétt

For 1dg matning eller skarhastighet
Arbetsmdnen dr for stor

Kast i maskinspindeln

Avvikelse mellan verktyg och hal
Asymmetrisk skérfasvinkel

For stor arbetsman

Utslitet verktyg

For liten spanvinkel

Skéroljan ar for mager

Matning och/eller skdrhastighet for lag
Skérhastighet for hog

Utslitet verktyg

For liten bakatkonicitet
Skérkantshredden for stor
Arbetsmaterialet tenderar att knipa
Arbetsmanen &r for stor

Inhomogent material med inneslutningar

Atgard

Se till att skaft och kona r rena och skadefria
Oka arbetsméanen

Slipa om enligt specifikation

Reparera spindeln och kontrollera kastet

Byt ut héllaren

Byt ut, eller slipa skaftet

Byt ur eller slipa om vertyget

Slipa om enligt specifikation

Justera skdrdata enligt katalogen

Oka arbetsmanen
Oka kylvatskeflodet

Slipa om enligt specifikation

Justera skdrdata enligt katalogen

Minska arbetsmanen

Reparera spindeln och kontrollera kastet
Anvdnd en nithalshrotsch

Slipa om enligt specifikation

Minska arbetsmanen

Slipa om enligt specifikation

Slipa om enligt specifikation

Oka koncentrationen

Justera skdrdata enligt katalogen

Justera skdrdata enligt katalogen

Slipa om enligt specifikation

Kontrollera och byt ut/modifiera verktyget
Kontrollera och byt ut/modifiera verktyget
Anvénd en justerbar brotsch for att kompensera krympningen
Minska arbetsmanen

Anvand hardmetallbrotsch
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GENERAL - TECHNICAL INFO

Hardness
0 0, 0 0 0
Grade (HV10) % W% Mo % r% V%
HSS M2 810 -850 0.9 6.4 5.0 42 1.8
M35 830870 0.93 6.4 5.0 42 1.8
HSS-E
M42 870 - 960 1.08 1.5 9.4 39 1.2
Properties HSS materials Carbide materials
Hardness (HV30) 800-950 1300 - 1800
Density (g/cm?) 8.0-9.0 7.2-15
Compressive strength (N/mm?( 3000 — 4000 3000 — 8000
Flexural strength, (bending) (N/mm?( 2500 - 4000 1000 — 4700
Heat resistance (°C) 550 1000
E-module (KN/mm?) 260 - 300 460 — 630
Grain size (pm) - 0.2-10
The combination of hard particle (WC) and binder metal (Co) give the following changes in characteristics.
Characteristic Higher WC content give
Hardness Higher hardness
Compressive strength (CS) Higher (S
Bending strength (BS) Lower BS

Grain size also influences the material properties. Small grain sizes means higher hardness and coarse grains give more toughness.

Surface treatment / Coating properties examples

Surface . . . .
Treaments Colour Coating material Hardness (HV) Thickness (pm) Coating structure
Gold TiN 2300 1-4 Mono-layer
TiN
¢ .
Black grey TiAIN 3300 3 Nano structured
TIAIN

258

C0% Tool Material
- HSS
438
HSCO
8.0

K10/30F (often used for solid tools)

1600
14.45
6250
4300
900
580
0.8

Higher Co content give

Lower hardness
Lower (S

Higher BS

Frict. coeff. Max. appl. temp.
against steel (°C)

0.4 600

0.3-0.35 900



Industry Standard tolerancess For Shafts & Holes

Tolerance values are shown in Microns (um)

Tolerance

e8
f6

hé
h7
h8
h9
h10
h11
h12
k10
k12
m7
js14
js16
H7
H8
H9
H12
P9
S7

>0.039"
<0.118"

0/-10
0/-14
0/-25
0/-40
0/-60
0/-100
+40/0
+100/0
+2/+12
+/-125
+/-300
+10/0
+14/0
+25/0
+100/0
6/-31
-13/-22

>0.118"
<0.236"

-20/-38
-10/-18
-10/-22
0/-8
0/-12
0/-18
0/-30
0/-48
0/-75
0/-120
+48/0
+120/0
+4/+16
+/-150
+/-375
+12/0
+18/0
+30/0
+120/0
-12/-42
-15/-27

>6<10

>0.236"
<0.394"

-25/-47
-13/-22
-13/-28
0/-9
0/-15
0/-22
0/-36
0/-58
0/-90
0/-150
+58/0
+150/0
+6/+21
+/-180
+/-450
+15/0
+22/0
+36/0
+150/0
-15/-51
-17/-32
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Diameter (mm)
>10<18 >18<30

Diameter (inch)

>0.394" >0.709"
<0.709" <1.181"
Tolerance values (um)
-32/-59 -40/-73
-16/-27 -20/-33
-16/-34 -20/-4
0/-1 0/-13
0/-18 0/-21
0/-27 0/-33
0/-43 0/-52
0/-70 0/-84
0/-110 0/-130
0/-180 0/-210
+70/0 +84/0
+180/0 +210/0
+7/+25 +8/+29
+/-215 +/-260
+/-550 +/-650
+18/0 +21/0
+27/0 +33/0
+43/0 +52/0
+180/0 +210/0
-18/-61 -22/-74
-21/-39 -27/-48
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Formula for Microns ...1 pm = 0.001 mm / 0.000039"

>30<50

>1.181"
<1.968"

-50/-89
-25/-41
-25/-50
0/-16
0/-25
0/-39
0/-62
0/-100
0/-160
0/-250
+100/0
+250/0
+9/+34
+/-310
+/-800
+25/0
+39/0
+62/0
+250/0
-26/-86
-34/-59

>50<80

>1.968"
<3.149"

-60/-106
-30/-49
-30/-60
0/-19
0/-30
0/-46
0/-74
0/-120
0/-190
0/-300
+120/0
+300/0
+11/+41
+/-370
+/-950
+30/0
+46/0
+74/0
+300/0
-32/-106
-42/-12

>80<120

>3.149"
<4.724"

-72/-126
-36/-58
-36/-71
0/-22
0/-35
0/-54
0/-87
0/-140
0/-220
0/-350
+140/0
+350/0
+13/+48
+/-435
+/-1100
+35/0
+54/0
+87/0
+350/0
-37/-124
-58/-93
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Table of Cutting Speeds
m/min. 5
SFM (feet/min.) 16
(]

mm inch

1.00 - 1592
1.50 - 1061
2.00 - 796
2.50 - 637
3.00 - 531
3.18 1/8 500
3.50 - 455
4.00 - 398
4.50 - 354
476  3/16 334
5.00 - 318
6.00 - 265
6.35 1/4 251
7.00 - 227
794 5/16 200
8.00 - 199
9.00 - 177
9.53 3/8 167
10.00 159
1111 7/16 143
12.00 133
1270 12 125
14.00 14
1429  9/16 m
15.00 - 106
15.88  5/8 100
16.00 - 99
17.46 11/16 91
18.00 - 88
19.05 3/4 84
20.00 - 80
24.00 - 66
25.00 - 64
27.00 - 59
30.00 - 53
32.00 - 50
36.00 - 44
40.00 - 40
50.00 - 32
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8
26

2546
1698
1273
1019
849
801
728
637
566
535
509
424
401
364
321
318
283
267
255
229
212
201
182
178
170
160
159
146
141
134
127
106
102
94
85
80
7
64
51

10
32

3183
2122
1592
1273
1061
1001
909
796
707
669
637
531
501
455
401
398
354
334
318
287
265
251
227
223
212
200
199
182
177
167
159
133
127
118
106
99
88
80
64

15
50

4775
3183
2387
1910
1592
1501
1364
1194
1061
1003
955
796
752
682
601
597
531
501
477
430
398
376
341
334
318
301
298
273
265
251
239
199
191
177
159
149
133
19
95

20
66

6366
4244
3183
2546
2122
2002
1819
1592
1415
1337
1273
1061
1003
909
802
796
707
668
637
573
531
501
455
446
424
401
398
365
354
334
318
265
255
236
212
199
177
159
127

25
82

7958
5305
3979
3183
2653
2502
2274
1989
1768
1672
1592
1326
1253
137
1002
995
884
835
796
716
663
627
568
557
531
501
497
456
442
418
398
332
318
295
265
249
221
199
159

30
98

9549
6366
4775
3820
3183
3003
2728
2387
2122
2006
1910
1592
1504
1364
1203
1194
1061
1002
955
860
796
752
682
668
637
601
597
547
531
501
477
398
382
354
318
298
265
239
191
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40 50
130 165
RPM
12732 15916
8488 10610
6366 7958
5093 6366
4244 5305
4004 5005
3638 4547
3183 3979
2829 3537
2675 3344
2546 3183
022 2653
2005 2506
1819 2274
1604 2004
1592 1989
1415 1768
1336 1670
1273 1592
146 1433
1061 1326
1003 1253
909 137
891 M4
849 1061
802 1002
796 995
729 912
707 884
668 835
637 796
531 663
509 637
472 589
424 531
398 497
354 442
318 398
255 318

60
197

19099
12732
9549
7639
6366
6006
5457
4775
4244
4012
3820
3183
3008
2728
2405
2387
2122
2004
1910
1719
1592
1504
1364
1337
1273
1203
1194
1094
1061
1003
955
796
764
707
637
597
531
477
382
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70
230

22282
14854
141
8913
7421
7007
6366
5570
4951
4681
4456
3714
3509
3183
2806
2785
2476
2338
2228
2006
1857
1754
1592
1559
1485
1403
1393
1276
1238
1170
M4
928
891
825
743
696
619
557
446

80
262

25465
16977
12732
10186
8488
8008
7276
6366
5659
5350
5093
4244
4010
3638
3207
3183
2829
2672
2546
2292
2122
2005
1819
1782
1698
1604
1592
1458
1415
1337
1273
1061
1019
943
849
796
707
637
509

90
296

28648
19099
14324
11459
9549
9009
8185
7162
6366
6018
5730
4775
4511
4093
3608
3581
3183
3006
2865
2579
2387
2256
2046
2005
1910
1804
1790
1641
1592
1504
1432
1194
1146
1061
955
895
796
716
573

100
330

31831
2121
15916
12732
10610
10010
9095
7958
7074
6687
6366
5305
5013
4547
4009
3979
3537
3340
3183
2865
2653
2506
2274
2228
2122
2004
1989
1823
1768
1671
1592
1326
1273
179
1061
995
884
796
637

110
362

35014
23343
17507
14006
11671
11011
10004
8754
7781
7356
7003
5836
5514
5002
4410
4377
3890
3674
3501
3152
2918
2757
2501
2450
2334
2205
2188
2005
1945
1838
1751
1459
1401
1297
1167
1094
973
875
700

150
495

47747
31831
23873
19099
15916
15015
13642
11937
10610
10031
9549
7958
7519
6821
6013
5968
5305
5010
4775
4298
3979
3760
3410
3341
3183
3007
2984
2735
2653
2506
2387
1989
1910
1768
1592
1492
1326
1194
955
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GENERAL - TECHNICAL INFO

Hardness and Tensile Strength

HV HRC HB Tensile Strength HV HRC HB Tensile Strength
Vickers Rockwell Brinell (N/mm?) (Tons/ sq. in.) Vickers Rockwell Brinell (N/mm?) (Tons/ sq.in.)

940 68 - - - 434 44 413 1400 91
900 67 - - - 423 43 402 1360 88
864 66 - - - 413 42 393 1330 86
829 65 - - - 403 4 383 1300 84
800 64 - - - 392 40 372 1260 82
773 63 - - - 382 39 363 1230 80
745 62 - - - 373 38 354 1200 78
720 61 - - - 364 37 346 1170 76
698 60 - - - 355 36 337 1140 74
675 59 - - - 350 - 333 1125 73
655 58 - 2200 142 345 35 328 1110 72
650 - 618 2180 141 340 - 323 1095 VAl
640 - 608 2145 139 336 34 319 1080 70
639 57 607 2140 138 330 - 314 1060 69
630 - 599 2105 136 327 33 3N 1050 68
620 - 589 2070 134 320 - 304 1030 67
615 56 584 2050 133 317 32 301 1020 66
610 - 580 2030 131 310 31 295 995 64
600 - 570 1995 129 302 30 287 970 63
596 55 567 1980 128 300 - 285 965 62
590 - 561 1955 126 295 - 280 950 61
580 - 551 1920 124 293 29 278 940 61
578 54 549 1910 124 290 - 276 930 60
570 - 542 1880 122 287 28 273 920 60
560 53 532 1845 119 285 - 271 915 59
550 - 523 1810 17 280 27 266 900 58
544 52 517 1790 116 275 - 261 880 57
540 - 513 1775 115 272 26 258 870 56
530 - 504 1740 13 270 - 257 865 56
527 51 501 1730 112 268 25 255 860 56
520 - 494 1700 110 265 - 252 850 55
514 50 488 1680 109 260 24 247 835 54
510 - 485 1665 108 255 23 242 820 53
500 - 475 1630 105 250 22 238 800 52
497 49 472 1620 105 245 - 233 785 51
490 - 466 1595 103 243 21 231 780 50
484 48 460 1570 102 240 - 228 770 50
480 - 456 1555 101 235 - 223 755 49
473 47 449 1530 99 230 - 219 740 48
470 - 447 1520 98 225 - 214 720 47
460 - 437 1485 96 220 - 209 705 46
458 46 435 1480 96 215 - 204 690 45
450 - 428 1455 94 210 - 199 675 44
446 45 424 1440 93 205 - 195 660 43
440 - 418 1420 92 200 - 190 640 41
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