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Kugelkopf

Rohmaterial

» Neu entwickeltes feinkdrniges Nanostruktur-Substrat
flr verbesserte Temperaturwechselbestéandigkeit und
hohere Harte.

Spezielle High-Tech-Beschichtung
P Hervorragende Verschlei3- und Hitzebestandigkeit

Die Nanoschichtstruktur verhindert die Ausbreitung
von Mikrorissen und die Elastizitat der Beschichtung

mit verbesserter Temperaturwechselbestandigkeit. T

Kugelkopf mit leichtem Ubergang
» Optimierter Ubergang von der Frasermitte

zur Spannut fir verbesserten Spanfluss.

Verstarkte Riickseite (Relief)
» Verstarktes Schneidkanten-Design fur mehr
Stabilitat, ohne den Spanfluss zu behindern.

Eck-Geometrien
» YG-1's Hochleistungsgeometrien,
einschlieflich Eckenradius, fUr

langere Werkzeugstandzeiten bei
der Bearbeitung hoher Harten.

T Kanten Praparation

erhoht die Lebensdauer des Werkzeugs.

Scharf

» Optimale Kantenpraparation zur Vermeidung von
Ausbriichen und zur Erzielung exzellenter
Oberflachenglten mit ldngeren Standzeiten bei der
Hochgeschwindigkeitsbearbeitung.

Eckenradius

2 7G

fir HOCHGEHARTETEN STAHL 4

PREMIUM VOLLHARTMETALL FASER Q= ;:' EH .

Kugelkopf Kugelkopf Eckenradius  Scharfkantig

Kugelkopf

GenaUngEIt <@6mm <@6mm
der Schneiden o, «
'\J\ S,
%, &
>@6mm >@6mm
X%)’\) %\)
3 \_ Y
Schaftgenauigkeit
SchaftToIeranz
bis zu @6 h4
liber @6 h5

Max. Nutzbare Reibungs- |Beschichtung
Temperatur koeffzient Dicke
(°C) (trocken) (um)

Beschichtung | Beschichtung Harte
Beschichtung
Farbe Typ (Hv)

Allgemeine Informationen

« Verbesserte Harte und Zahigkeit

+Hohe thermische Stabilitat und
Oxidationsbestandigkeit
+Nanolayer-Struktur verhindert Ausbreitung

- Rétliches o
c Si-basiert 3,900 1,000 0.40 0.5~3.0 von Mikrorissen

Beschichtung Braun

« Extra harte Oberflache mit guten
Antifriktionseigenschaften und geringer
Neigung zum Verkleben mit dem
bearbeiteten WerkstiickmaterialMaterial

mit Halsfreischliff mit konischem Hals mit Halsfreischliff  mit Halsfreischliff

LEITFADEN FUR ICONS

%z | %

C
5" 352 Beschichtung
Das Werkzeug ist Anzahl Helixwinkel Toleranz des Toleranz Art des Art der Schnitt-
aus Nano-Hartmetall der Schneiden Kugelkopf des Ecken-  Schaftes Beschichtung bedingungen
gefertigt radius

76
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FALL STUDIE

PREMIUM VOLLHARTMETALL FASER
fiir HOCHGEHARTETEN STAHL

1| 3P B Kopierfrasen

@3(R1.5) 2 Schneiden Vollradius

100

80

60

VerschleiBfestigkeit (%)

20

Mitbewerber

Verschleif3 : 81 um Verschleif3 : 18 /m

Schnittbedingungen (Kopierfrasen)

Werkzeug @3(R1.5) x @6 x 2.5(6) x 60
-DIN:1.2379

Material -JIS: SKD11(HRc63)
-AISI: D2

Drehzahl (U./min.) 21,000 U./min.
Vorschub (mm/min.) 2,800 mm/min.

0.06mm (0.02xD) (Axial Tiefe)
0.15mm (0.05xD) (Radial Tiefe)

Kiihlung Ol Nebel
BAZ

Schnitttiefe (mm)

Mitbewerber

130§ Besdumen

Schnittbedingungen (Besaumen)

PREMIUM VOLLHARTMETALL FASER =
fiir HOCHGEHARTETEN STAHL -

1Y@} Kopierfrasen

@3(R1.5) 2 Schneiden Vollradius

100

80

60

Mitbewerber

VerschleiBfestigkeit (%)

20

Verschleil3 : 44 /m Verschleif3 : 22 /m

Schnittbedingungen (Kopierfrasen)

@3(R1.5) x @6 X 2.5(6) x 60
- -DIN: X30Cr13
Material - JIS : STAVAX(HRc52)
- AISI: 420
Drehzahl (U./min.) 26,500 U./min.
4,000 mm/min.
santion ) (SRR RHEC)
Kiihiung Ol Nebel
Maschine BAZ

-
s
Q:
Y
Q:
>

«Q
D
[}
N
o
3

' EH

Mitbewerber

@6 X @6 X 15 x 50
@6 2 Schneiden _ -DIN: 12379
Material - JIS: SKD11(HRc63)
100 -AISI: D2
Drehzahl (U./min.) 4200 U./min.
N (i NI 255 mm/min.
s 6mm (1.0xD) (Axial Tiefe)
80 SEULESUWWREE () 16 m (0.03xD) (Radial Tiefe)
Kiihlung Olnebel
§ Maschine BAZ
E
@ 60 sskinge:
o
=
A
3 40
Mitbewerber
20
) Verschleif3: 28
Mitbewerber e
0
4 G

11 Y P\ Stirnfrasen

@0.6(R0.3) 2 Schneiden Kugelkopf

100

80

60

VerschleiRfestigkeit (%)

-
=
Q:
2
Q:
>

Q
)
[o]
o
3

Mitbewerber

20

Verschleif3 : 62 /m Verschleif3 : 23 /m

wn
(o)
-
=
3,
o
M
8 %
=
Q
(=
=
Q@
m
=
w
-~
=3
=
=4
=,
[
wv
m
2

TRy
-DIN: X30Cr13
Material - JIS : STAVAX(HRc52)
- AISI: 420

Drehzahl (U./min.) 40,000 U./min.

ALl T /iy 1,400 mm/min.

0.05mm (0.08xD) (Axial Tiefe)
0.1mm (0.16xD) (Radial Tiefe)

Kiihiung Olnebel
Maschine BAZ

Schnitttiefe (mm)

CEH

Mitbewerber

7G 5



SCHNEIDEN 2 2 2 2 2
SPIRALWINKEL 30° 30° 30° 35° 35°
Auswahlhilfe SCHNEIDKANTE |  KUGELKOPF KUGELKOPF KUGELKOPF ECKENRADIUS SCHARF
M E TR I s C H GROBE MIN R0.05 R0.05 R0.05 D0.2 DO.1
GRORE MAX R10.0 R3.0 R6.0 D3.0 D6.0
SEITE 8 9 19 28 35
- RIPPENBEARBEITUNG KONISCH RIPPENBEARBEITUNG | RIPPENBEARBEITUNG
C-BESCHICHTETES VOLLHARTMETALL EZEr i ars
X -EH
1B Bitte besuchen Sie 'y
frn=t  SCHAFTFRASER
“+ fiir die Materialsuche
(_Empfohlene Schnittdaten : p41-62 ) © :Hervorragend O Gut
ateria a ense q
e 5 Be elo g d ebehand g B R
Uber 0.15%C Gegliiht 125
Uber 045%C Gegliiht 190 13
Unlegierter Stahl  Uber 0.45% C Abgeschreckt &angelas. 250 25
Uber 0.75% C Gegliiht 270 28 [ 4|
Uber 0.75% C Abgeschreckt &angelas. 300 32 O O O O O
5 | 6 | Gegliiht 180 10 B
Niedrig-legierter Abgeschreckt &angelas. 275 29
| 8 | Stahl Abgeschreckt &angelas. 300 32 O O O O O B
| 9 | Abgeschreckt &angelas. 350 38 @) O O ) O B
10 | Hochlegierter Stahl, Gegliiht 200 15
und Abgeschreckt&angelas. 325 35 O O O O O 111
173 Werkzeugstahl Abgeschreckt&angelas. 409 44 @) O O 0O O 12
Feritisch / Martensitisch ~ Gegliiht 200 15
Nichtrostender  Martensitisch Abgeschreckt&angelas. 240 23
M Stahl Austenitisch 180 10 M
PH Nichtrostender Stahl 180 10
Perlitisch / Feritisch 180 10
Grauguss . .
Perlitisch(Martensitisch) 260 26
Gusseisen mit  Feritisch 160 3
Kugelgraphit  Perlitisch 250 25
RIS Feritisch 130
20 Perlitisch 230 21
Aluminium- nicht hartbar 60
Knetlegierung  hartbar Gehartet 100
- <12%Si, nicht hértbar 75
Aluminium- 429, 6; hirtbar Gehartet 90
Gusslegierung 1295 s, nicht hértbar 130
Kupfer und Legierungen, PB>1% 110
Kupferlegierungen CuZn, CuSnZn (Messing) 20
(Bronze /Messing) cysn, bleifreies Kupfer und Elektrolytkupfer 100
Duroplastik
Nichteisen- GRAPHITE
Metalle CFRP, GFRP
Gummi,Holz, etc.
FeBasi Gegliiht 200 15 Scannen Sie den QR-Code, um den Katalog anzuzeigen
o e Gehirtet 280 30 DIE & MOLD
SH'tzebes'.ta“d'ge Geglitht 250 25
uperlegierungen ) - I
Ni oder Co Basiert Gehartet 350 38 v
Guss 320 34 DIE & MOLD
Titanlegierungen G - ot MU BecL
Alpha +Beta Legierung Gehartet 1050 Rm
Gehartet 421-469  45-49 © © © © ©
Gehartet 481-560  50-55 © © © © ©)]
Gehérteter Stahl Gehértet 577-654  56-60 © ©) © © ©
Gehartet 670-739  61-65 © © ©)] © ©)]
Gehartet 66-70 © © © © ©
Hartguss Guss 400 42 O O O O O
Gusseisen Gehértet 550 55 © © © © ©

6 7 7e 7



PREMIUM VOLLHARTMETALL FASER
fiir HOCHGEHARTETEN STAHLL

l 7G

C-BESCHICHTETE VOLLHARTMETALL-SCHAFTFRASER

2 SCHNEIDEN KUGELKOPF

ZYLINDERSCHAFT

SERIE

» Verbesserung der Werkzeugstandzeit durch Aufbringen einer neuen Besc|
» Anwendung von engen Toleranzen fiir die Prézisionsbearbeitung

R B .{

n “ “ a
| +0.001 |+0.003 n::. .
30° §~0.005]~-0.007 gy

hichtung

sS4

L2

=
s

R

RO.O5~R3  R4~R10

Einheit : mm

R D1 D2 L1 L2

HPI90001 R0.05 0.1 4 0.1 50
HPI900015 R0.075 0.15 4 0.15 50
HPI190002 RO.1 0.2 4 0.2 50
HPI90003 R0.15 0.3 4 0.3 50
HPI190004 RO.2 0.4 4 0.6 50
HPI90005 R0.25 0.5 4 0.8 50
HPI90006 RO.3 0.6 4 0.9 50
HPI90008 R0.4 0.8 4 1.2 50
HPI90010 RO.5 1.0 4 1.5 50
HPI90015 R0.75 1.5 4 2.3 50
HPI190020 R1.0 2.0 4 3 60
HPI190025 R1.25 2.5 6 3.8 60
HPI90030 R1.5 3.0 6 5 60
HPI90040 R2.0 4.0 4 6 70
HPI190901 R2.0 4.0 6 6 70
HPI90050 R2.5 5.0 6 8 70
HPI90060 R3.0 6.0 6 10 80
HPI190080 R4.0 8.0 8 12 100
HPI90100 R5.0 10.0 10 15 100
HPI90120 R6.0 12.0 12 18 110
HPI90160 R8.0 16.0 16 24 140
HP190200 R10.0 20.0 30 160
GRORE Radius Fraserdurchmesser Schaftdurchmesser
Toleranz (mm) Toleranz (mm) ToIeranz
bis zu R3 +0.001~-0.005 0~-0.
Uber R3 +0.003~-0.007 0~-0. 01 2 \ *Schaft D >¢6 h5
O:Hervorragend (O: Gut
1SO . M ]
fe=n Unlegierter Stahi Niedrig-Legierter Stahl g oo B30 Nichtostender Stahl  Grauguss  Kuseorapit Temperauss
VDI3323 1 2 3 4 5 6 7 8 9 0 1M1 12 12 13 141 15 16 17 18 19 20
HRc 13 25 28 32 10 29 32 38 15 35 44 15 23 10 10 26 3 25 21
HB 125° 190 250 270 300 180 275 300 350 200 325 409 200 240 180 180 260 160 250 130 230
Empfohlen O O O O O
1ISO S
Material  Aluminium- Aluminium- Titan-

Knetiegieung ~ Gusslegierung
VDI3323 21 22 23 24 25

Ku &Ky jerung  Nichteisen
BPfrgu e}erﬂeg Ing Metalle Hitzebesténdige Superlegierungen | egierungen
27 29 30 31 32 33 34 35

36 37 381 382 391

39.2 | 39.3 40 4

c 15 30 25 38 34 4549 | 50-55 56-60 61-65 6670 42 55
HB 60 100 75 9 130 110 90 100 200 280 250 350 320 400Rm 1050Rm 421469 481-560 577-654 670-739 400 550
Empfohlen © © o o o0 O ©

8 vG

C-BESCHICHTETE VOLLHARTMETALL-SCHAFTFRASER

PREMIUM VOLLHARTMETALL FASER i
fiir HOCHGEHARTETEN STAHL

ZYLINDERSCHAFT

2 SCHNEIDEN KUGELKOPF fiir die RIPPENBEARBEITUNG

SERIE

» Verbesserung der Werkzeugstandzeit durch Aufbringen einer neuen Beschichtung

» Anwendung von engen Toleranzen fiir die Prazisionsbearbeitung

R

7 o]

L2

D3

L3

~
<> [ o
il

L R
Y |.0001 .
30" §-0.005 o

542-52

Maximale Reichweite
je nach Entformungsschrage

Sty

ke
Entlormungs
schrége

Fraser Schnitt| Hals |Gesamt
%) Lénge | Linge | Lange
R D1 D2 L1 L3 L2 D3

Storwinkel (°)

Einheit: mm

Maximale Reichweite je
nach Entformungsschrage

0.5° 1° 1.5° 2° 3°
HPI91001 R0.05 0.1 4 0.07 0.2 45 0.085 14.66 0.25 | 0.26 | 0.28 | 0.29 | 0.32
HPI91901 R0.05 0.1 4 0.07 0.3 45 0.085 14.47 036 | 037 | 039 | 041 0.47
HPI91902 | R0.05 0.1 4 0.07 0.5 45 0.085 14.11 0.57 | 060 | 0.63 | 0.66 | 0.75
HPI910015 | R0.075 0.15 4 0.1 0.3 45 0.135 14.51 036 | 037 | 039 | 041 0.46
HPI91903 | R0.075 0.15 4 0.1 0.5 45 0.135 14.15 0.57 | 059 | 062 | 066 | 0.74
HPI91904 | R0.075 0.15 4 0.1 1 45 0.135 13.31 1.09 1.15 1.21 1.28 1.45
HPI91002 | RO.1 0.2 4 0.15 0.3 45 0.17 14.50 040 | 042 | 043 | 046 | 0.51
HPI91905 | RO.1 0.2 4 0.15 0.5 45 0.17 14.13 0.61 0.64 | 067 | 0.70 | 0.79
HPI91906 | RO.1 0.2 4 0.15 0.75 45 0.17 13.70 0.87 | 092 | 0.96 1.02 1.15
HPI91907 | RO.1 0.2 4 0.15 1 45 0.17 13.29 1.14 1.19 1.26 1.33 1.50
HPI91908 | RO.1 0.2 4 0.15 1 50 0.17 13.29 1.14 1.19 1.26 1.33 1.50
HPI91909 | RO.1 0.2 4 0.15 1.25 45 0.17 12.90 1.40 1.47 1.55 1.64 1.86
HPI91910 | RO.1 0.2 4 0.15 1.5 45 0.17 12.53 1.66 1.75 1.84 1.95 | 2.21
HPI91911 RO.1 0.2 4 0.15 1.75 45 0.17 12.19 193 | 2.03 214 | 226 | 257
HPI91912 | RO.1 0.2 4 0.15 2 45 0.17 11.86 2.19 | 230 | 243 2.58 | 292
HPI91913 | RO.1 0.2 4 0.15 2.5 45 0.17 11.26 2.71 286 | 3.02 | 320 364
HPI91914 | RO.1 0.2 4 0.15 3 45 0.17 10.71 3.24 | 341 3.61 3.82 | 435
HPI91915 | RO.1 0.2 4 0.2 0.5 35 0.17 14.13 0.61 0.64 | 0.67 | 0.70 | 0.79
HPI91916 | RO.1 0.2 4 0.2 0.5 50 0.17 14.13 0.61 064 | 0.67 | 0.70 | 0.79
HPI91917 | RO.1 0.2 6 0.2 0.5 50 0.17 14.42 0.61 0.64 | 0.67 | 0.70 | 0.79
HPI91003 | R0.15 0.3 4 0.2 0.5 45 0.27 14.20 0.61 063 | 066 | 0.69 | 0.77
HPI91918 | R0.15 0.3 4 0.2 0.6 45 0.27 14.02 0.71 0.74 | 0.78 | 0.82 | 0.91
HPI91919 | R0.15 0.3 4 0.2 0.75 45 0.27 13.75 0.87 | 0.91 0.95 1.00 1.12
HPI91920 | R0.15 0.3 4 0.2 1 45 0.27 13.33 1.13 1.19 1.25 1.32 1.48
HPI91921 RO.15 0.3 4 0.2 1.25 45 0.27 12.93 1.40 1.47 1.54 1.63 1.84
HPI91922 | R0.15 0.3 4 0.2 1.5 45 0.27 12.55 1.66 1.74 1.84 194 | 2.19
Radius Fraserdurchmesser Schaftdurchmesser NACHSTE SEITED
Toleranz (mm) Toleranz (mm) Toleranz
+0.001~-0.005 | 0~-0.010 | h4
O:Hervorragend (O: Gut
SO M i
s Unlegierter Stahl Niedrig-Legierter Stahl r%%?@ﬁgigm Nichtrostender Stahl Grauguss %s’gs;gg“,ﬁt Temperguss
VDI3323 1 2 3 4 5 6 7 8 9 10 12 12 13 1441 15 16 17 18 19 20
HRc 13 25 28 32 10 29 32 38 15 44 15 23 10 10 26 3 25 21
HB 125 190 250 270 300 180 275 300 350 200 409 200 240 180 180 260 160 250 130 230
Empfohlen O O O O
IS0 ml_
R ey Gussiegenng K” &Ky M%smg) Nichielsen - Hitzebestandige Superlegierungen Leg'i';ﬁ’:"gen --
VDI3323 21 22 23 24 25 26 27 29 30 31 32 33 34 35 36 37 38.1 382 391 392 393 40 41
HRc 15 30 25 38 34 45-49 | 50-55 56-60 61-65 66-70 42 55
HB 60 100 75 9 130 110 90 100 200 280 250 350 320 400Rm1050Rm 421469 481560 577-654 670-739 400 550
Empfohlen © © © © © O [©)
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‘I PREMIUM VOLLHARTMETALL FASER
fiir HOCHGEHARTETEN STAHLL

C-BESCHICHTETE VOLLHARTMETALL-SCHAFTFRASER

2 SCHNEIDEN KUGELKOPF fiir die RIPPENBEARBEITUNG

ZYLINDERSCHAFT

» Verbesserung der Werkzeugstandzeit durch Aufbringen einer neuen Beschichtung

» Anwendung von engen Toleranzen fiir die Prézisionsbearbeitung

R

/ DzT

L2

D3

L3

Ia
= [ o
L1]_

~-0.005 a Besthiching 54252

Maximale Reichweite
je nach Entformungsschrage

6

Fraser Schnitt | Hals |Gesamt| Hals
() Linge | Linge | Lange o
R D1 D2 L1 L3 L2 D3

Storwinkel (°)

Ei

nheit : mm

Maximale Reichweite je
nach Entformungsschrage

0.5° 1° 1.5° 2° 3°
HPI91923 | R0.15 0.3 4 0.2 1.75 45 0.27 12.19 1.92 | 202 | 213 | 225 | 255
HPI91924 | R0.15 0.3 4 0.2 2 45 0.27 11.86 219 | 230 | 242 | 256 | 290
HPI91925 | R0.15 0.3 4 0.2 2.25 45 0.27 11.54 245 | 258 | 272 | 287 | 3.26
HPI91926 | RO.15 0.3 4 0.2 2.5 45 0.27 11.24 2.71 2.85 | 3.01 3.19 | 3.61
HPI91927 | R0.15 0.3 4 0.2 3 45 0.27 10.68 3.24 | 341 3.60 | 3.81 433
HPI91928 | R0.15 0.3 4 0.2 3.5 45 0.27 10.17 3.76 | 396 | 418 | 443 | 5.04
HPI91929 | R0.15 0.3 4 0.2 4 45 0.27 9.71 429 | 452 | 477 | 506 | 5.75
HPI91930 | R0.15 0.3 6 0.2 1.5 50 0.27 13.31 166 | 1.74 | 184 | 194 | 2.19
HPI91004 | R0.2 0.4 4 0.3 0.5 45 0.37 14.28 0.61 063 | 065 | 0.68 | 0.75
HPI191931 RO.2 0.4 4 0.3 0.8 45 0.37 13.72 092 | 096 | 1.00 | 1.05 1.17
HPI91932 | R0.2 0.4 4 0.3 1 45 0.37 13.37 1.13 1.18 | 1.24 | 1.30 1.46
HPI91933 | R0.2 0.4 4 0.3 1.5 45 0.37 12.57 166 | 1.74 | 1.83 193 | 2.17
HPI91934 | R0.2 04 4 0.3 2 45 0.37 11.86 2.18 | 229 | 241 255 | 2.88
HPI91935 | R0.2 0.4 4 0.3 2.5 45 0.37 11.22 2.71 285 | 3.00 | 3.17 | 3.59
HPI91936 | R0.2 0.4 4 0.3 3 45 0.37 10.65 3.24 | 340 | 359 | 3.80 | 431
HPI91937 | R0.2 04 4 0.3 3.5 45 0.37 10.13 3.76 | 396 | 418 | 442 | 5.02
HPI91938 | R0.2 0.4 4 0.3 4 45 0.37 9.66 429 | 4.51 476 | 504 | 573
HPI91939 | R0.2 0.4 4 0.3 45 45 0.37 9.23 481 5.07 | 535 | 567 | 644
HPI91940 | R0.2 0.4 4 03 5 45 0.37 8.84 534 | 562 | 594 | 629 | 7.15
HPI91941 R0.2 0.4 4 0.3 6 45 0.37 8.15 6.39 | 6.73 | 7.11 7.54 | 8.57
HPI91942 | R0.2 0.4 4 0.4 1 35 0.37 13.37 1.13 118 | 1.24 | 1.30 1.46
HPI91943 | R0.2 0.4 4 0.4 1 50 0.37 13.37 1.13 118 | 1.24 | 1.30 | 1.46
HPI91944 | R0.2 0.4 6 0.3 1 50 0.37 13.91 1.13 1.18 1.24 | 1.30 1.46
HPI91945 | R0.2 0.4 6 0.3 2 50 0.37 12.82 2.18 | 229 | 241 2.55 | 2.88
HPI91946 | R0.2 04 6 0.4 1 50 0.37 13.91 1.13 1.18 1.24 | 1.30 1.46
HPI91005 | R0.25 0.5 4 0.35 1 45 0.45 13.35 1.19 1.24 | 1.30 1.36 1.52
REGITE Fraserdurchmesser Schaftdurchmesser NACHSTE SEITE D>
Toleranz (mm) Toleranz (mm) Toleranz
+0.001~-0.005 | 0~-0.010 | h4
O:Hervorragend (O: Gut
1SO . M ]
fen Unlegierter Stahi Niedrig-Legierter Stahl g oo B30 Nichtostender Stahl  Grauguss  Kiserapit Temperauss
VDI3323 1 2 3 4 5 6 7 8 9 0 1M1 12 12 13 141 15 16 17 18 19 20
HRc 13 25 28 32 10 29 32 38 15 35 44 15 23 10 10 26 3 25 21
HB 125° 190 250 270 300 180 275 300 350 200 325 409 200 240 180 180 260 160 250 130 230
Empfohlen O O O O O
IS0 o T ! .. S -
iy Knel:lnegllerulzg Gususrlggr;ilgrrl?r-lg Turon%u Messlien“;;r)‘g N;\(/:Irgtgl?: " Hizebestandige Superiegierungen Legielmrrll-gen --
VDI3323 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 381 382 391 392 393 40 41
HRc 15 30 25 38 34 45-49 | 50-55 56-60 61-65 66-70 42 55
HB 60 100 75 9 130 110 90 100 200 280 250 350 320 400Rm 1050Rm 421469 481560 577-654 670-739 400 550
Empfohlen © © © © © O ©
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C-BESCHICHTETE VOLLHARTMETALL-SCHAFTFRASER
2 SCHNEIDEN KUGELKOPF fiir die RIPPENBEARBEITUNG

ZYLINDERSCHAFT

» Verbesserung der Werkzeugstandzeit durch Aufbringen einer neuen Beschichtung
» Anwendung von engen Toleranzen fiir die Prazisionsbearbeitung

/R

o

S.42-52

Q=1

PREMIUM VOLLHARTMETALL FASE
fiir HOCHGEHARTETEN STAHL

’_

Maximale Reichweite
je nach Entformungsschrége

Entformungs|

w_

FH B

SERIE

16

‘%f e

Fraser Schnitt | Hals |Gesamt
(7} Lénge | Lénge | Linge
R D1 D2 L1 L3 L2 D3

Storwinkel (°)

E

inheit: mm

Maximale Reichweite je
nach Entformungsschrage
0.5° 1° 1.5° 2 3°

HPI91947 | R0.25 0.5 4 0.35 1.5 45 0.45 12.53 1.71 1.79 1.88 1.99 | 2.23
HPI91948 | R0.25 0.5 4 0.35 2 45 0.45 11.80 224 | 235 | 247 | 261 2.94
HPI91949 | R0.25 0.5 4 0.35 2.5 45 0.45 11.16 277 | 290 | 3.06 | 3.23 | 3.65
HPI91950 | R0.25 0.5 4 0.35 3 45 0.45 10.57 329 | 346 | 365 | 386 | 4.36
HPI91951 R0.25 0.5 4 0.35 3.5 45 0.45 10.05 3.82 | 4.01 423 | 448 | 5.08
HPI91952 | R0.25 0.5 4 0.35 4 45 0.45 9.57 434 | 457 | 482 | 5.10 | 5.79
HPI91953 | R0.25 0.5 4 0.35 4.5 45 0.45 9.14 487 | 512 | 541 5.73 | 6.50
HPI91954 | R0.25 0.5 4 0.35 5 45 0.45 8.75 540 | 568 | 599 | 6.35 7.21
HPI91955 | R0.25 0.5 4 0.35 5.5 45 0.45 8.38 592 | 6.23 | 6,58 | 697 | 792
HPI91956 | R0.25 0.5 4 0.35 6 45 0.45 8.05 645 | 6.79 | 717 | 760 | 8.63
HPI91957 | R0.25 0.5 4 0.35 8 45 0.45 6.94 8.55 | 9.01 9.52 | 10.09 | 11.43
HPI91958 | R0.25 0.5 4 0.35 10 45 0.45 6.10 1066 | 11.23 | 11.87 | 12.58 | 13.76
HPI91959 | R0.25 0.5 4 0.5 1.25 50 0.45 12.93 1.45 1.52 1.59 1.67 1.87
HPI91960 | R0.25 0.5 6 0.5 1.25 50 0.45 13.61 1.45 1.52 1.59 1.67 1.87
HPI91006 | R0.3 0.6 4 0.45 1 45 0.55 13.40 1.19 1.23 1.29 1.35 1.50
HPI91961 R0.3 0.6 4 0.45 1.5 45 0.55 12.55 1.71 1.79 1.88 1.97 | 2.21
HPI91962 | R0.3 0.6 4 0.45 2 45 0.55 11.80 224 | 234 | 246 | 260 | 292
HPI91963 | R0.3 0.6 4 0.45 2.5 45 0.55 11.13 276 | 290 | 3.05 3.22 | 3.63
HPI91964 | R0.3 0.6 4 0.45 3 45 0.55 10.54 3.29 | 345 | 3,64 | 384 | 434
HPI91965 | R0O.3 0.6 4 0.45 3.5 45 0.55 10.00 3.82 | 4.01 422 | 447 | 5.06
HPI91966 | R0.3 0.6 4 0.45 4 45 0.55 9.52 434 | 456 | 4.81 5.09 | 5.77
HPI91967 | R0.3 0.6 4 0.45 4.5 45 0.55 9.08 487 | 512 | 540 | 571 6.48
HPI91968 | R0.3 0.6 4 0.45 5 45 0.55 8.68 539 | 567 | 599 | 634 | 7.19
HPI91969 | R0.3 0.6 4 0.45 5.5 45 0.55 8.31 592 | 623 | 657 | 696 | 7.90
HPI91970 | R0.3 0.6 4 0.45 6 45 0.55 7.97 645 | 6.78 | 7.16 | 758 | 8.61
HPI91971 RO.3 0.6 4 0.45 7 45 0.55 7.37 7.50 | 7.89 | 834 | 883 | 10.04
Radius Fraserdurchmesser Schaftdurchmesser NACHSTE SEITED
Toleranz (mm) Toleranz (mm) Toleranz
+0.001~-0.005 | 0~-0.010 | h4
O:Hervorragend (O: Gut
SO M ]
s Unlegierter Stahl Niedrig-Legierter Stahl r%%?ﬁ%fgigm Nichtrostender Stahl Grauguss ?(uus;;gg:)ﬁt Temperguss
VDI3323 1 2 3 4 5 6 7 8 9 0 1M1 112 12 13 144 15 16 17 18 19 20
HRc 13 25 28 32 10 29 32 38 15 35 44 15 23 10 10 26 3 25 21
HB 125 190 250 270 300 180 275 300 350 200 325 409 200 240 180 180 260 160 250 130 = 230
Empfohlen O O O O O
10 o o : .. S -
iy KneﬂegumnieruJ:g Gususrlgggmr-mg K? m,f‘zléu mﬁl}r}g Nﬁgtgﬁ: n Hitzebesténdige Superlegierungen Legielru?;gen --
VDI3323 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38.1 382 391 392 393 40 41
HRc 15 30 25 38 34 45-49 | 50-55 56-60 61-65 66-70 42 55
HB 60 100 75 9 130 110 90 100 200 280 250 350 320 400Rm 1050Rm 421469 481-560 577-654 670-739 400 550
Empfohlen © © © © © O [©)
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‘I PREMIUM VOLLHARTMETALL FASER
fiir HOCHGEHARTETEN STAHLL

C-BESCHICHTETE VOLLHARTMETALL-SCHAFTFRASER ZYLINDERSCHAFT SERIE
2 SCHNEIDEN KUGELKOPF fiir die RIPPENBEARBEITUNG

» Verbesserung der Werkzeugstandzeit durch Aufbringen einer neuen Beschichtung
» Anwendung von engen Toleranzen fiir die Prézisionsbearbeitung

R D3 /B TN

4 DzT | < [ o

chrége

Maximale Reichweite

je nach Entformun

|
|
]
. |+0.001 ﬂ i
30" ]~-0.005 pesccing S.42-52
Einheit : mm
Fraser Schnitt | Hals | Gesamt| Hals Maximale Reichweite je
("] Linge | Lange | Ldnge (1) Storwinkel (°) nach Entformungsschrage
R D1 D2 L1 L3 L2 D3 0.5° 1° 1.5° 2° 3

HPI91972 | R0.3 0.6 4 0.45 8 45 0.55 6.86 8.55 | 9.00 | 9.51 | 10.08 | 11.36
HPI91973 | R0.3 0.6 4 0.45 9 45 0.55 6.41 9.60 | 10.11 | 10.68 | 11.33 | 12.53
HPI91974 | R0.3 0.6 4 0.45 10 45 0.55 6.01 1065 | 11.22 | 11.86 | 12.57 | 13.70
HPI91975 | R0.3 0.6 4 0.45 12 45 0.55 5.35 12.76 | 13.44 | 14.21 | 15.07 | 16.03
HPI91976 | R0.3 0.6 4 0.6 1.5 35 0.55 12.55 1.71 1.79 1.88 1.97 2.21
HPI91977 | R0.3 0.6 4 0.6 1.5 50 0.55 12.55 1.71 1.79 1.88 1.97 2.21
HPI91978 | R0.3 0.6 6 0.45 2 50 0.55 12.81 224 | 234 | 246 | 260 | 292
HPI91979 | R0.3 0.6 6 0.45 3 50 0.55 11.85 329 | 345 | 364 | 384 | 434
HPI91980 | R0.3 0.6 6 0.45 4 50 0.55 11.02 434 | 456 | 4.81 5.09 5.77
HPI191981 RO.3 0.6 6 0.6 1.5 50 0.55 13.36 1.71 1.79 | 1.88 | 1.97 | 2.21
HPI91007 | R0.35 0.7 4 0.5 2 45 0.65 11.80 224 | 234 | 245 | 258 | 290
HPI91982 | R0.35 0.7 4 0.5 4 45 0.65 9.46 434 | 456 | 480 | 5.08 | 575
HPI91983 | R0.35 0.7 4 0.5 6 45 0.65 7.89 6.44 | 6.78 7.15 7.57 8.59
HPI91984 | R0.35 0.7 4 0.5 8 45 0.65 6.77 855 | 9.00 | 9.50 | 10.07 | 11.29
HPI91008 | R0.4 0.8 4 0.6 2 45 0.75 11.79 2.23 2.33 2.45 2.57 2.88
HPI91985 | R0.4 0.8 4 0.6 3 45 0.75 10.46 3.28 | 344 | 362 3.82 | 430
HPI91986 | R0.4 0.8 4 0.6 4 45 0.75 9.40 434 | 455 | 479 | 507 | 5.72
HPI91987 | R0.4 0.8 4 0.6 5 45 0.75 8.53 539 | 5.66 5.97 | 6.31 7.15
HPI91988 | R0.4 0.8 4 0.6 6 45 0.75 7.81 6.44 | 6.77 7.14 | 756 | 8.57
HPI91989 | R0.4 0.8 4 0.6 7 45 0.75 7.20 749 | 788 | 832 | 881 9.99
HPI91990 | R0.4 0.8 4 0.6 8 45 0.75 6.68 854 | 899 | 949 | 10.05 | 11.23
HPI91991 R0.4 0.8 4 0.6 10 45 0.75 5.83 10.65 | 11.21 | 11.84 | 12,55 | 13.56
HPI91992 | R04 0.8 4 0.6 12 45 0.75 5.18 12.75 | 13.43 | 14.19 | 15.04 | 15.90
HPI91993 | R0.4 0.8 4 0.8 2 35 0.75 11.79 223 | 233 | 245 | 257 | 2.88
HPI91994 | R04 0.8 4 0.8 2 50 0.75 11.79 2.23 2.33 2.45 2.57 2.88
HPI91995 | R0.4 0.8 6 0.6 2 50 0.75 12.85 223 | 233 | 245 | 257 | 2.88
Radius Fraserdurchmesser Schaftdurchmesser NACHSTE SEITE p»
Toleranz (mm) Toleranz (mm) Toleranz
+0.001~-0.005 | 0~-0.010 | h4
O:Hervorragend (O: Gut
SO M ]
fen Unlegierter Stahi Niedrig-Legierter Stahl g oo B30 Nichtostender Stahl  Grauguss  Kiseorapit Temperauss
VDI3323 1 2 3 4 5 6 7 8 9 0 111 M2 12 13 141 15 16 17 18 19 20
HRc 13 25 28 32 10 29 32 38 15 35 44 15 23 10 10 26 3 25 21
HB 125 190 250 270 300 180 275 300 350 200 325 409 200 240 180 180 260 160 250 130 230
Empfohlen O O O O O
180 — S
ey KAandegllerulEg Gﬁlsusrlggr;ilgrrﬂr-lg Ku &K Mes:nrgng N;\(/:IEEIS: " Hitzebestandige Superiegierungen Leglelt:Jrr]l-gen -
VDI3323 21 22 23 24 25 26 o7 29 30 31 3 33 34 35 36 37 381 382 391 392 393 40 4
HRc 15 30 25 38 34 4549 50-55 56-60 6165 66-70 42 55
HB 60 100 75 90 130 110 90 100 200 280 250 350 320 400Rm 1050Rm 421469 481560 577654 670-739 400 550
Empfohlen © © © © © O ©
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PREMIUM VOLLHARTMETALL FASER‘—‘ l
fiir HOCHGEHARTETEN STAHL ’

C-BESCHICHTETE VOLLHARTMETALL-SCHAFTFRASER ZYLINDERSCHAFT SERIE
2 SCHNEIDEN KUGELKOPF fiir die RIPPENBEARBEITUNG | HPI91 |

» Verbesserung der Werkzeugstandzeit durch Aufbringen einer neuen Beschichtung
» Anwendung von engen Toleranzen fiir die Prazisionsbearbeitung

R D3 /B
4 DzT | =S [ o
Ll

L3

Sty P

L2

Entformungs|

w._

Maximale Reichweite
je nach Entformungsschrége

% R "/i
D |.0.001 L,
30 ~-0.005 f —] S.42-52
Einheit: mm
Fraser Schnitt | Hals |Gesamt Maximale Reichweite_je
%) Lange | Linge | Lange Storwinkel (°) nach Entformungsschrage
R D1 D2 L1 L3 L2 D3

0.5° 1° 1.5° 2° 3

HPI91996 | R0.4 0.8 6 0.8 2 50 0.75 12.85 223 | 233 | 245 | 257 | 288
HPI91009 | R0.45 0.9 4 0.65 2 45 0.85 11.79 223 | 233 | 244 | 256 | 2.86
HPI91997 | R0.45 0.9 4 0.65 4 45 0.85 9.34 433 | 455 | 479 | 5.05 | 5.70
HPI91998 | R0.45 0.9 4 0.65 6 45 0.85 7.72 6.44 | 6.77 | 7.13 7.55 | 8.55
HPI91999 | R0.45 0.9 4 0.65 8 45 0.85 6.58 854 | 899 | 948 | 10.04 | 11.16
HPI91010 | R0O.5 1.0 4 0.75 2 45 0.95 11.78 223 | 232 | 243 | 255 | 284
HPI91801 R0.5 1.0 4 0.75 2.5 45 0.95 11.04 2.75 2.88 | 3.02 | 317 | 355
HPI91802 | R0O.5 1.0 4 0.75 3 45 0.95 10.38 3.28 | 343 | 360 | 379 | 426
HPI91803 | R0.5 1.0 4 0.75 4 45 0.95 9.27 433 | 454 | 478 | 5.04 | 5.68
HPI91804 | R0.5 1.0 4 0.75 5 45 0.95 8.37 538 | 565 | 595 | 6.29 | 7.10
HPI91805 | R0O.5 1.0 4 0.75 6 45 0.95 7.63 6.44 | 6.76 | 7.13 7.54 | 8.53
HPI91806 | R0.5 1.0 4 0.75 7 45 0.95 7.01 749 | 7.87 | 830 | 878 | 993
HPI91807 | R0O.5 1.0 4 0.75 8 45 0.95 6.49 854 | 898 | 947 | 10.03 | 11.10
HPI91808 | RO.5 1.0 4 0.75 9 45 0.95 6.03 9.59 | 10.09 | 10.65 | 11.28 | 12.26
HPI91809 | R0O.5 1.0 4 0.75 10 45 0.95 5.64 10.64 | 11.20 | 11.82 | 12.52 | 1343
HPI91810 | R0O.5 1.0 4 0.75 12 45 0.95 499 12.75 | 13.42 | 14.17 | 1496 | 15.77
HPI91811 RO.5 1.0 4 0.75 13 45 0.95 4.71 13.80 | 14.53 | 15.35 | 16.06 | 16.94
HPI91812 | R0O.5 1.0 4 0.75 14 50 0.95 447 14.85 | 15.64 | 16.52 | 17.17 | 18.10
HPI91813 | R0.5 1.0 4 0.75 16 50 0.95 4.05 1696 | 17.86 | 18.87 | 19.38 | 20.44
HPI91814 | R0O.5 1.0 4 0.75 18 55 0.95 3.70 19.06 | 20.08 | 21.05 | 21.59 | 22.78
HPI91815 | R0O.5 1.0 4 0.75 20 55 0.95 3.41 21.16 | 22.30 | 23.20 | 23.81 | 25.11
HPI91816 | R0.5 1.0 4 1 2.5 40 0.95 11.04 2.75 2.88 | 3.02 | 3.17 | 355
HPI91817 | R0O.5 1.0 4 1 2.5 50 0.95 11.04 2.75 288 | 3.02 | 317 | 355
HPI91818 | R0.5 1.0 6 0.75 3 50 0.95 11.84 3.28 | 343 3.60 | 3.79 | 4.26
HPI91819 | R0O.5 1.0 6 0.75 4 50 0.95 10.95 433 | 454 | 478 | 5.04 | 5.68
HPI91820 | R0.5 1.0 6 0.75 5 50 0.95 10.18 5.38 | 5.65 595 | 6.29 | 7.10
Radius Fraserdurchmesser Schaftdurchmesser NACHSTE SEITED>
Toleranz (mm) Toleranz (mm) Toleranz
+0.001~-0.005 | 0~-0.010 | h4
O:Hervorragend (O: Gut
SO M ]
s Unlegierter Stahl Niedrig-Legierter Stahl r%%?@%fgigm Nichtrostender Stahl Grauguss ?(uus;;gg:)ﬁt Temperguss
VDI3323 1 2 3 4 5 6 7 8 9 0 1M1 112 12 13 144 15 16 17 18 19 20
HRc 13 25 28 32 10 29 32 38 15 35 44 15 23 10 10 26 3 25 21
HB 125 190 250 270 300 180 275 300 350 200 325 409 200 240 180 180 260 160 250 130 = 230
Empfohlen O O O O O
SO I —— S
sy KnedegAIumnierqu\g Gﬁlsusrlgggmng Ku & i M%S%ng N',Slgte'ﬁ: g Hitzebesténdige Superlegierungen Leg-illﬁr:gen -
VDI3323 21 22 23 24 25 26 27 29 30 31 32 33 34 35 36 37 381 382 391 392 393 40 41
HRc 15 30 25 38 34 45-49 | 50-55 56-60 61-65 66-70 42 55
HB 60 100 75 9 130 110 90 100 200 280 250 350 320 400Rm 1050Rm 421469 481-560 577-654 670-739 400 550
Empfohlen © © © © © O [©)
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‘I PREMIUM VOLLHARTMETALL FASER
fiir HOCHGEHARTETEN STAHLL

C-BESCHICHTETE VOLLHARTMETALL-SCHAFTFRASER ZYLINDERSCHAFT SERIE
2 SCHNEIDEN KUGELKOPF fiir die RIPPENBEARBEITUNG | HPI91 |

» Verbesserung der Werkzeugstandzeit durch Aufbringen einer neuen Beschichtung
» Anwendung von engen Toleranzen fiir die Prézisionsbearbeitung

R D3 /B T
4 DzT | < [ o
Ll

L3

L2

Entformungs-
schréige

ouszey. e
30° | %005 FEAE S42-52

Einheit : mm

Fraser Schnitt | Hals |Gesamt| Hals Maximale Reichweite je
(7] Lange | Linge | Lange (1) Storwinkel (°) nach Entformungsschrage
R D1 D2 L1 L3 L2 D3

Maximale Reichweite
je nach Entformungsschrage

0.5° 1° 1.5° 2° 3

HPI91821 | R0.5 1.0 6 0.75 6 50 0.95 9.51 644 | 6.76 | 713 | 754 | 853
HPI91822 | R0O.5 1.0 6 0.75 7 50 0.95 8.92 749 | 787 | 830 | 878 | 9.95
HPI91823 | R0O.5 1.0 6 0.75 8 50 0.95 8.40 854 | 898 | 947 | 10.03 | 11.37
HPI91824 | R0.5 1.0 6 0.75 10 50 0.95 7.53 10.64 | 11.20 | 11.82 | 12.52 | 14.22
HPI91825 | RO.5 1.0 6 0.75 22 60 0.95 4.62 23.27 | 24.52 | 2592 | 27.11 | 28.60
HPI91826 | R0.5 1.0 6 1 25 50 0.95 12.34 275 | 288 | 3.02 | 3.17 | 355
HPI91012 | RO.6 1.2 4 0.9 24 45 1.15 11.13 256 | 263 | 270 | 278 | 295
HPI91827 | R0.6 1.2 4 0.9 4 45 1.15 9.12 421 | 434 | 447 | 462 | 494
HPI191828 | R0.6 1.2 4 0.9 6 45 1.15 7.44 6.28 | 648 | 6.69 | 692 | 743
HPI91829 | R0.6 1.2 4 0.9 8 45 1.15 6.28 835 | 862 | 890 | 9.22 | 9.92
HPI91830 | R0.6 1.2 4 0.9 10 45 1.15 543 1041 | 10.75 | 11.12 | 11.52 | 12,40
HPI91831 | R0.6 1.2 4 0.9 12 45 1.15 4.79 12.48 | 12.89 | 13.34 | 13.82 | 14.89
HPI91832 | R0.6 1.2 4 0.9 14 50 1.15 4.28 14.55 | 15.03 | 1555 | 16.12 | 17.37
HPI91833 | R0.6 1.2 4 0.9 16 50 1.15 3.87 16.61 | 17.17 | 17.77 | 18.42 | 19.86
HPI91834 | R0.6 1.2 4 1.2 3 40 1.15 10.28 318 | 3.27 | 336 | 347 | 3.70
HPI91014 | R0.7 1.4 4 1 8 45 1.35 6.06 834 | 861 | 889 | 920 | 9.89
HPI91835 | RO.7 1.4 4 1 12 50 1.35 4.58 12.48 | 12.89 | 13.33 | 13.80 | 14.86
HPI91836 | R0O.7 1.4 4 1 16 50 1.35 3.67 16.61 | 17.17 | 17.76 | 18.40 | 19.84
HPI91015 | R0.75 1.5 4 1.1 3 45 1.45 10.11 3.17 | 3.26 | 335 | 344 | 3.66
HPI91837 | RO.75 1.5 4 1.1 4 45 1.45 8.87 421 | 433 | 446 | 459 | 491
HPI91838 | R0.75 1.5 4 1.1 6 45 1.45 7.12 6.27 | 647 | 6.67 | 6.89 | 739
HPI91839 | R0.75 1.5 4 1.1 8 45 1.45 5.94 834 | 861 | 889 | 9.19 | 9.88
HPI91840 | R0.75 1.5 4 1.1 10 45 1.45 5.10 1041 | 10.74 | 11.11 | 11.49 | 12.37
HPI91841 | R0.75 1.5 4 11 12 45 1.45 4.46 12.48 | 12.88 | 13.32 | 13.79 | 14.85
HPI91842 | R0.75 1.5 4 1.1 14 50 145 3.97 14.54 | 15.02 | 15.54 | 16.09 | 17.34
HPI91843 | R0.75 1.5 4 1.1 16 50 1.45 3.57 16.61 | 17.16 | 17.76 | 18.39 | 19.82

Radius Fraserdurchmesser Schaftdurchmesser NACHSTE SEITE p>
Toleranz (mm) Toleranz (mm) Toleranz

+0.001~-0.005 | 0~-0.010 | h4
O:Hervorragend (O: Gut
1SO [ —— M K
i : . : Hochlegierter Stahl ) Gusseisen mit
mm Unlegierter Stahl Niedrig-Legierter Stahl e s Nichtrostender Stahl Grauguss  kgelgraphit | eTPerguss
VDI 3323 1 2 3 4 5 6 7 8 9 10 1.1 1.2 12 13 141 15 16 17 18 19 20
HRc 13 25 28 32 10 29 32 38 15 35 44 15 23 10 10 26 3 25 21
HB 125 190 250 270 300 180 275 300 350 200 325 409 200 240 180 180 260 160 250 130 230
Empfohlen O O O O O
SO S
Material ~ Aluminium- Aluminium- Ku &K jeru Nlchtelsen Titan-
Knetegierung ~ Gusslegierung Messmgng Metalle  Hitzebestandige Superlegierungen | egierungen
VDI3323 21 22 23 24 25 26 27 29 30 31 32 33 34 85 36 37 381 382 391 392 393 40 41
HRc 15 30 25 38 34 45-49 | 50-55  56-60 61-65 66-70 42 55
HB 60 100 75 90 130 110 90 100 200 280 250 350 320 400Rm 1050 Rm 421469 481-560 577-654 670-739 400 550
Empfohlen © © © © © O ©
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fiir HOCHGEHARTETEN STAHL

PREMIUM VOLLHARTMETALL FASER"‘; l E H

C-BESCHICHTETE VOLLHARTMETALL-SCHAFTFRASER ZYLINDERSCHAFT SERIE
2 SCHNEIDEN KUGELKOPF fiir die RIPPENBEARBEITUNG | HPI91 |

» Verbesserung der Werkzeugstandzeit durch Aufbringen einer neuen Beschichtung
» Anwendung von engen Toleranzen fiir die Prazisionsbearbeitung

R Da /—R -
4 DzT l =S [ o
Ll

L3

Sy, P

Entformungs|
schrége

L2
AR > |
Y | 0001 | ! |
30 ~-0.005 PESCICLNg S 42-52

Einheit: mm

Fraser Schnitt| Hals |Gesamt Maximale Reichweite je
o Linge | Lange | Lénge Storwinkel (°) nach Entformungsschrage
R D1 D2 L1 L3 L2 D3

Maximale Reichweite
je nach Entformungsschrége

0.5° 1° 1.5° 2° 3

HPI91844 | R0.75 1.5 4 1.1 18 55 1.45 3.25 18.68 | 19.30 | 19.97 | 20.69 | 22.31
HPI91845 | R0.75 1.5 4 1.1 20 55 1.45 2.98 20.74 | 21.44 | 22.19 | 22.99 =
HPI91846 | R0.75 1.5 4 1.1 22 60 1.45 2.75 22.81 | 23.58 | 2441 | 25.29 -
HPI91847 | R0.75 1.5 4 1.1 30 70 1.45 2.10 31.08 | 32.14 | 33.27 | 34.49 -
HPI91848 | R0.75 1.5 4 1.5 3.8 40 1.45 9.10 4.00 | 4.1 423 | 436 | 4.66
HPI91849 | R0.75 1.5 4 1.5 3.8 50 1.45 9.10 400 | 4.11 423 | 436 | 4.66
HPI91850 | R0.75 1.5 6 1.1 6 50 1.45 9.30 6.27 | 647 | 667 | 689 | 7.39
HPI191851 RO.75 1.5 6 1.1 8 50 1.45 8.13 8.34 | 861 8.89 | 9.19 | 9.88
HPI91852 | R0.75 1.5 6 1.5 3.8 50 1.45 11.03 400 | 411 423 | 436 | 4.66
HPI91016 | R0.8 1.6 4 1.2 8 45 1.55 5.82 834 | 860 | 888 | 9.19 | 9.87
HPI91853 | R0.8 1.6 4 1.2 12 45 1.55 4.35 1247 | 12.88 | 13.32 | 13.79 | 14.84
HPI91854 | R0.8 1.6 4 1.2 16 50 1.55 3.47 16.61 | 17.16 | 17.75 | 18.39 | 19.81
HPI91855 | R0.8 1.6 4 1.2 20 55 1.55 2.89 20.74 | 21.44 | 22.18 | 22.98 -
HPI91020 | R1.0 2.0 4 1.5 3 45 1.95 9.74 3.16 | 324 | 332 | 341 3.60
HPI91856 | R1.0 2.0 4 1.5 4 45 1.95 8.34 420 | 431 443 | 456 | 4.85
HPI91857 | R1.0 2.0 4 1.5 6 45 1.95 6.46 6.26 | 645 | 6.64 | 6.86 | 7.33
HPI91858 | R1.0 2.0 4 1.5 8 45 1.95 5.28 833 | 859 | 886 | 9.16 | 9.82
HPI91859 | R1.0 2.0 4 1.5 10 45 1.95 4.46 10.40 | 10.73 | 11.08 | 1146 | 12.30
HPI91860 | R1.0 2.0 4 1.5 12 45 1.95 3.86 1247 | 12.87 | 13.29 | 13.76 | 14.79
HPI91861 R1.0 2.0 4 1.5 13 45 1.95 3.62 13.50 | 13.94 | 1440 | 1491 | 16.03
HPI91862 | R1.0 2.0 4 1.5 14 50 1.95 3.40 14.53 | 15.01 | 15.51 | 16.06 | 17.28
HPI91863 | R1.0 2.0 4 1.5 16 50 1.95 3.04 16.60 | 17.15 | 17.73 | 18.36 | 19.76
HPI91864 | R1.0 2.0 4 1.5 18 55 1.95 2.75 18.67 | 19.28 | 19.94 | 20.65 -
HPI91865 | R1.0 2.0 4 1.5 20 55 1.95 2.51 20.74 | 21.42 | 22.16 | 22.95 =
HPI91866 | R1.0 2.0 4 1.5 22 60 1.95 2.31 22.80 | 23.56 | 24.38 | 25.25 -
HPI91867 | R1.0 2.0 4 1.5 25 65 1.95 2.06 25.90 | 26.77 | 27.70 | 28.70 =
Radius Fraserdurchmesser Schaftdurchmesser NACHSTE SEITED
Toleranz (mm) Toleranz (mm) Toleranz
+0.001~-0.005 | 0~-0.010 | h4
O:Hervorragend (O: Gut
SO M i
s Unlegierter Stahl Niedrig-Legierter Stahl ﬁ'ﬁr\}{lﬁiﬁﬁgm Nichtrostender Stahl Grauguss ?(uus;;gg:)ﬁt Temperguss
VDI3323 1 2 3 4 5 6 7 8 9 10 1M1 112 12 13 141 15 16 17 18 19 20
HRc 13 25 28 32 10 29 32 38 15 35 44 15 23 10 10 26 3 25 21
HB 125 190 250 270 300 180 275 300 350 200 325 409 200 240 180 180 260 160 250 130 230
Empfohlen O O O O O
IS0 __
Mool | A - A Kglatk M%s'ﬁ'\“g"g Nichteisen izebestandige Superegierungen | ogiiancen [ ]
VDI3323 21 22 23 24 25 26 27 29 30 31 32 33 34 35 36 37 381 382 391 392 393 40 41
HRc 15 30 25 38 34 45-49 | 50-55 56-60 61-65 66-70 42 55
HB 60 100 75 90 130 110 90 100 200 280 250 350 320 400Rm 1050Rm 421469 481560 577-654 670-739 400 550
Empfohlen © © © © © O [©)
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‘I PREMIUM VOLLHARTMETALL FASER
fiir HOCHGEHARTETEN STAHLL

C-BESCHICHTETE VOLLHARTMETALL-SCHAFTFRASER ZYLINDERSCHAFT SERIE
2 SCHNEIDEN KUGELKOPF fiir die RIPPENBEARBEITUNG | HPI91 |

» Verbesserung der Werkzeugstandzeit durch Aufbringen einer neuen Beschichtung
» Anwendung von engen Toleranzen fiir die Prézisionsbearbeitung

R D3 /B T

4 DzT | < [ o

/¢

%(3

Entformungs-|
schrége

7 7

Maximale Reichweite
je nach Entformungsschrage

L2
|
i
R "/
+0.001 . ‘
~-0.005 BeschichtLng 54252
Einheit : mm
Fraser Schnitt | Hals |Gesamt| Hals Maximale Reichweite je
(7] Lange | Linge | Lange (1) Storwinkel (°) nach Entformungsschrage
R D1 D2 L1 L3 L2 D3

0.5° 1° 1.5° 2° 3

HPI91868 | R1.0 2.0 4 1.5 30 70 1.95 1.74 31.07 | 32.12 | 33.24 - -
HPI91869 | R1.0 2.0 4 1.5 35 70 1.95 1.51 36.24 | 37.47 | 38.79 - -
HPI91870 | R1.0 2.0 4 1.5 40 90 1.95 1.34 4141 | 42.82 - - -
HPI91871 R1.0 2.0 4 2 5 40 1.95 7.28 523 | 538 | 5,54 | 5.71 6.09
HPI91872 | R1.0 2.0 4 2 5 50 1.95 7.28 523 | 538 | 554 | 571 6.09
HPI91873 | R1.0 2.0 6 1.5 4 50 1.95 10.73 420 | 4.31 443 | 456 | 4.85
HPI91874 | R1.0 2.0 6 1.5 6 50 1.95 9.05 6.26 | 645 | 6.64 | 686 | 7.33
HPI91875 | R1.0 2.0 6 1.5 8 50 1.95 7.82 833 | 859 | 886 | 9.16 | 9.82
HPI91876 | R1.0 2.0 6 1.5 10 50 1.95 6.89 1040 | 10.73 | 11.08 | 11.46 | 12.30
HPI91877 | R1.0 2.0 6 1.5 16 60 1.95 5.07 16.60 | 17.15 | 17.73 | 18.36 | 19.76
HPI91878 | R1.0 2.0 6 1.5 25 65 1.95 3.63 2590 | 26.77 | 27.70 | 28.70 | 30.95
HPI91879 | R1.0 2.0 6 2 5 50 1.95 9.82 523 | 538 | 554 | 571 6.09
HPI91025 | R1.25 2.5 4 2.3 6 45 2.4 5.54 635 | 653 | 6.72 | 693 | 7.39
HPI91880 | R1.25 2.5 4 2.3 8 45 24 4.41 842 | 8.67 | 894 | 9.23 | 9.87
HPI91881 R1.25 2.5 4 2.3 10 45 2.4 3.66 1049 | 10.81 | 11.15 | 11.53 | 12.36
HPI91882 | R1.25 2.5 4 2.3 15 50 2.4 2.57 1566 | 16.16 | 16.70 | 17.28 -
HPI91883 | R1.25 2.5 4 2.3 20 55 24 1.98 20.82 | 21.51 | 22.24 - -
HPI91884 | R1.25 2.5 4 2.3 25 65 2.4 1.61 25.99 | 26.85 | 27.78 - -
HPI91885 | R1.25 2.5 4 2.3 30 70 2.4 1.35 31.16 | 32.20 - - -
HPI91886 | R1.25 25 4 2.3 35 70 24 1.17 36.33 | 37.55 - - -
HPI91030 | R1.5 3.0 4 3 8 40 2.85 3.31 8.51 8.75 | 9.01 9.30 | 9.93
HPI91887 | R1.5 3.0 6 2.5 6 60 2.85 8.22 6.44 | 6.61 6.80 | 7.00 | 7.44
HPI91888 | R1.5 3.0 6 2.5 8 60 2.85 6.91 8.51 8.75 | 9.01 9.30 | 9.93
HPI91889 | R1.5 3.0 6 2.5 10 60 2.85 5.96 10.58 | 10.89 | 11.23 | 11.60 | 12.41
HPI91890 | R1.5 3.0 6 2.5 12 60 2.85 5.23 12.64 | 13.03 | 13.45 | 13.90 | 14.90
HPI191891 R1.5 3.0 6 2.5 14 60 2.85 4.67 14.71 | 15.17 | 15.66 | 16.20 | 17.39
Radius Fraserdurchmesser Schaftdurchmesser NACHSTE SEITE D>
Toleranz (mm) Toleranz (mm) Toleranz
+0.001~-0.005 | 0~-0.010 | h4
O:Hervorragend (O: Gut
SO M ]
fen Unlegierter Stahi Niedrig-Legierter Stahl g oo B30 Nichtostender Stahl  Grauguss  Kiseorapit Temperauss
VDI3323 1 2 3 4 5 6 7 8 9 0 1M1 12 12 13 141 15 16 17 18 19 20
HRc 13 25 28 32 10 29 32 38 15 35 44 15 23 10 10 26 3 25 21
HB 125° 190 250 270 300 180 275 300 350 200 325 409 200 240 180 180 260 160 250 130 230
Empfohlen O O O O O
'S0 NN T S —
g Ketegeng  Gusscgenng v e Mafe" Hizsbesandge Supetegenngen | egierungen S
VDI3323 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 381 382 391 392 393 40 41
HRc 15 30 25 38 34 45-49 | 50-55 56-60 61-65 66-70 42 55
HB 60 100 75 9 130 110 90 100 200 280 250 350 320 400Rm 1050Rm 421469 481560 577-654 670-739 400 550
Empfohlen © © © © © O ©
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C-BESCHICHTETE VOLLHARTMETALL-SCHAFTFRASER ZYLINDERSCHAFT SERIE
2 SCHNEIDEN KUGELKOPF fiir die RIPPENBEARBEITUNG | HPI91 |

» Verbesserung der Werkzeugstandzeit durch Aufbringen einer neuen Beschichtung
» Anwendung von engen Toleranzen fiir die Prazisionsbearbeitung

R D3 /B T
4 DzT | =S o
Ll

L3

St

et 1

L2

Entformungs-|
schrage

J 7

Maximale Reichweite
je nach Entformungsschréage

|
|
%2 | G v
‘o +0.001 L, ‘
30" }-~-0.005 [ ——] S.42-52
Einheit: mm
Fraser Schnitt | Hals |Gesamt Maximale Reichweite je
L) Linge | Linge | Lange Storwinkel (°) nach Entformungsschrage
R D1 D2 L1 L3 L2 D3

0.5° 1° 1.5° 2° 3

HPI91892 | R1.5 3.0 6 2.5 16 60 2.85 4.21 16.78 | 17.31 | 17.88 | 1849 | 19.87
HPI91893 | R1.5 3.0 6 2.5 20 65 2.85 3.52 20.91 | 21.59 | 22.31 | 23.09 | 24.85
HPI91894 | R1.5 3.0 6 2.5 25 65 2.85 2.92 26.08 | 26.94 | 27.86 | 28.84 -
HPI91895 | R1.5 3.0 6 2.5 30 70 2.85 2.50 31.25 | 32.29 | 33.40 | 34.59 =
HPI91896 | R1.5 3.0 6 2.5 35 80 2.85 2.18 36.42 | 37.63 | 38.94 | 40.34 -
HPI91897 | R1.5 3.0 6 2.5 40 90 2.85 1.94 41.59 | 42.98 | 44.48 = =
HPI91898 | R1.5 3.0 6 3 8 60 2.85 6.91 8.51 8.75 | 9.01 9.30 | 9.93
HPI91035 | R1.75 3.5 6 2.8 15 60 3.35 3.93 15.74 | 16.22 | 16.75 | 17.31 | 18.57
HPI91899 | R1.75 3.5 6 2.8 20 65 3.35 3.08 20.90 | 21.57 | 22.29 | 23.06 | 24.79
HPI91701 R1.75 3.5 6 2.8 25 65 335 2.54 26.07 | 26.92 | 27.83 | 28.81 =
HPI91702 | R1.75 3.5 6 2.8 30 70 3.35 2.16 31.24 | 32.27 | 33.37 | 34.56 -
HPI91703 | R1.75 3.5 6 2.8 35 80 3.35 1.87 36.41 | 37.62 | 3891 = =
HPI91704 | R1.75 3.5 6 2.8 40 90 3.35 1.66 41.58 | 42.96 | 44.45 - -
HPI91705 | R1.75 3.5 6 2.8 45 90 3.35 1.49 46.75 | 48.31 = = =
HPI91040 | R2.0 4.0 4 3 8 65 3.85 0.00 - - - - -
HPI91706 | R2.0 4.0 6 3 8 65 3.85 5.70 849 | 872 | 896 | 9.22 | 9.81
HPI91707 | R2.0 4.0 6 3 10 65 3.85 4.76 10.56 | 10.86 | 11.18 | 11.52 | 12.29
HPI91708 | R2.0 4.0 6 3 12 65 3.85 4.08 12.63 | 13.00 | 13.39 | 13.82 | 14.78
HPI91709 | R2.0 4.0 6 3 14 65 3.85 3.57 14.69 | 15.14 | 1561 | 16.12 | 17.27
HPI91710 | R2.0 4.0 6 3 15 65 3.85 3.36 15.73 | 16.21 | 16.72 | 17.27 | 18.51
HPI91711 R2.0 4.0 6 3 20 65 3.85 2.60 20.90 | 21.55 | 22.26 | 23.02 -
HPI91712 | R2.0 4.0 6 3 25 70 3.85 2.12 26.06 | 26.90 | 27.80 | 28.77 =
HPI91713 | R2.0 4.0 6 3 30 70 3.85 1.79 31.23 | 32.25 | 33.34 - -
HPI91714 | R2.0 4.0 6 3 35 80 3.85 1.55 36.40 | 37.60 | 38.88 = =
HPI91715 | R2.0 4.0 6 3 40 85 3.85 1.36 41.57 | 42.95 - - -
HPI91716 | R2.0 4.0 6 3 45 90 3.85 1.22 46.74 | 48.30 = = =
Toleranz (mm) Toleranz (mm) Toleranz
+0.001~-0.005 | 0~-0.010 | h4
O:Hervorragend (O: Gut
Iso I M K
s Unlegierter Stahl Niedrig-Legierter Stahl ﬁ'ﬁr\}{/ﬁgﬁgm Nichtrostender Stahl Grauguss ?(uus;;gsg:){mt Temperguss
VDI 3323 1 2 3 4 5 6 7 8 9 10 1.1 1.2 12 13 141 15 16 17 18 19 20
HRc 13 25 28 32 10 29 32 38 15 35 44 15 23 10 10 26 3 25 21
HB 125 190 250 270 300 180 275 300 350 200 325 409 200 240 180 180 260 160 250 130 230
Empfohlen O O O O O
Iso I ——— S

Sarg Koogery  Gosiogouny | (beeetng) el Msbesindge Supee; jogen__ Coharclersianl s (TES
jeung  Gusslegierung (Bronze / Messing) Metalle Hitzel ndige Superlegierungen Legierungen
VDI3323 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 381 382 391 392 393 40 41

HRc 15 30 25 38 34 45-49 | 50-55 56-60 61-65 66-70 42 55

HB 60 100 75 90 130 110 90 100 200 280 250 350 320 400Rm 1050Rm 421469 481-560 577-654 670-739 400 550

Empfohlen © © © © © O ©
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PREMIUM VOLLHARTMETALL FASER
fiir HOCHGEHARTETEN STAHLL

C-BESCHICHTETE VOLLHARTMETALL-SCHAFTFRASER
2 SCHNEIDEN KUGELKOPF fiir die RIPPENBEARBEITUNG

ZYLINDERSCHAFT

» Verbesserung der Werkzeugstandzeit durch Aufbringen einer neuen Beschichtung

» Anwendung von engen Toleranzen fiir die Prazisionsbearbeitung

v/

R
+0.001 )
~-0.005 Beschichiung

o]

S$42-52

Maximale Reichweite
je nach Entformungsschrage!

Entformungs-
schrége

Fraser Schnitt | Hals |Gesamt| Hals
() Linge | Linge | Lange o
R D1 D2 L1 L3 L2 D3

Storwinkel (°)

Einheit : mm

Maximale Reichweite je
nach Entformungsschrage

0.5° 1° 1.5° 2° 3°
HPI91717 | R2.0 4.0 6 3 50 100 3.85 1.10 5191 | 53.64
HPI91718 | R2.0 4.0 6 4 10 40 3.85 4.76 10.56 | 10.86 | 11.18 | 11.52 | 12.29
HPI91719 | R2.0 4.0 6 4 10 60 3.85 4.76 10.56 | 10.86 | 11.18 | 11.52 | 12.29
HPI91050 | R2.5 5.0 6 3.5 10 70 4.85 2.97 10.54 | 10.82 | 11.12 | 11.45 -
HPI91720 | R2.5 5.0 6 3.5 15 70 4.85 1.96 15.71 | 16.17 | 16.66 - -
HPI91721 | R2.5 5.0 6 3.5 20 70 4.85 1.46 20.88 | 21.52 - - -
HPI91722 | R2.5 5.0 6 3.5 25 70 4.85 1.16 26.05 | 26.87 - - -
HPI91723 | R2.5 5.0 6 3.5 30 80 4.85 0.97 31.22 - - - -
HPI91724 | R2.5 5.0 6 3.5 40 90 4.85 0.72 41.55 - - - -
HPI91725 | R2.5 5.0 6 5 12 45 4.85 2.46 12.61 | 12.96 | 13.34 | 13.75 -
HPI91726 | R2.5 5.0 6 5 12 60 4.85 2.46 12.61 | 12.96 | 13.34 | 13.75 -
HPI91060 | R3.0 6.0 6 6 10 70 5.85 0.00 - - - - -
HPI91727 | R3.0 6.0 6 6 15 45 5.85 0.00 - - - - -
HPI91728 | R3.0 6.0 6 6 15 60 5.85 0.00 - - = = =
HPI91729 | R3.0 6.0 6 6 15 70 5.85 0.00 - - - - -
HPI91730 | R3.0 6.0 6 6 20 70 5.85 0.00 - - - - -
HPI91731 | R3.0 6.0 6 6 25 70 5.85 0.00 - - - - -
HPI91732 | R3.0 6.0 6 6 30 80 5.85 0.00 - - - - -
HPI91733 | R3.0 6.0 6 6 35 85 5.85 0.00 - - - - -
HPI91734 | R3.0 6.0 6 6 40 920 5.85 0.00 - - - - -
HPI91735 | R3.0 6.0 6 6 50 120 5.85 0.00 - - - - -
HPI91736 | R3.0 6.0 6 6 60 120 5.85 0.00 - - - - -
Radius Fraserdurchmesser Schaftdurchmesser
Toleranz (mm) Toleranz (mm) Toleranz
+0.001~-0.005 | 0~-0.010 | h4
O:Hervorragend O: Gut
1SO ] M ]
fen Unlegierter Stahi Niedrig-Legierter Stahl g oo B30 Nichtostender Stahl  Grauguss  Kiseorapit Temperauss
VDI3323 1 2 3 4 5 6 7 8 9 10 | 14 | 112 | 12 13 141 15 16 17 18 19 20
HRc 13 25 28 32 10 29 32 38 15 35 44 15 23 10 10 26 3 25 21
HB 125 190 250 270 300 180 275 300 350 200 325 409 200 240 180 180 260 160 250 130 230
Empfohlen O O O O O
150 u o . S
LEL KAandegllerulEg Gﬁlsusrlzlgr;llgmng Kug;frggglffeﬂeglerung Nlcrggﬁg " Hitzebestandige Superlegierungen Leglelt:Jrr]l-gen -
VDI3323 21 22 23 24 25 27 29 30 31 32 3 34 35 36 37 381 382 391 392 393 40 41
HRc 15 30 25 38 34 4549 | 50-55 56-60 61-65 66-70 42 55
HB 60 100 75 90 130 110 90 100 200 280 250 350 320 400Rm 1050Rm 421469 481560 577-654 670-739 400 550
Empfohlen © © © © © O ©
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C-BESCHICHTETE VOLLHARTMETALL-SCHAFTFRASER
2 SCHNEIDEN KUGELKOPF mit KONISCHEM HALS fiir die RIPPENBEARBEITUNG m

PREMIUM VOLLHARTMETALL FASER‘_‘ l

fiir HOCHGEHARTETEN STAHL

N

ZYLINDERSCHAFT

» Verbesserung der Werkzeugstandzeit durch Aufbringen einer neuen Beschichtung
» Anwendung von engen Toleranzen fiir die Prazisionsbearbeitung

v R R
4° +0.001 | +0.003 ’
30 }~-0.005}]~-0.007 PR

\9 D3

L3

L2

S42-52

Maximale Reichweite.

je nach Entformungsschréage

Entformungs{

schrage

-EH B

SERIE

R0.05~R3

Fraser Schnitt| Hals |Gesamt Parallel
Lange | Lange Lange u I_Ialstairwmkel(")
R L1

R3.5~R6

E

inheit: mm

Maximale Reichweite je
nach Entformungsschrage

0.5° 1° 1.5° 2° 3°
HPI192001 | R0.05 0.1 4 0.07 0.5 50 0.085 3° 0.17 14.23 0.37 | 044 | 0.51 | 0.53 | 0.56
HPI192901 | R0.05 0.1 4 0.07 | 0.75 50 0.085 3° 0.17 13.88 0.37 | 044 | 0.58 | 0.76 | 0.81
HPI920015 R0.075/ 0.15 4 0.1 1 50 0.135 3° 0.25 13.55 0.46 | 0.55 | 0.71 | 1.00 | 1.08
HPI192902 | R0.075| 0.15 4 0.1 1.5 50 0.135 3° 0.25 12.92 046 | 055 | 0.71 | 1.03 | 1.58
HPI192002 | RO.1 0.2 4 0.15 1.5 50 0.17 | 0.5° 0.35 12.59 157 | 162 | 1.67 | 1.73 | 1.86
HPI92903 | RO.1 0.2 4 0.15 1.5 50 0.17 1° 0.35 12.64 153 | 1.58 | 1.63 | 1.69 | 1.82
HPI192904 | RO.1 0.2 4 0.15 1.5 50 0.17 1.5° 0.35 12.69 133 | 1.54 | 159 | 1.64 | 1.77
HPI192905 | RO.1 0.2 4 0.15 1.5 50 0.17 2° 0.35 12.75 1.01 | 146 | 1.55 | 1.60 | 1.72
HPI192906 | RO.1 0.2 4 0.15 2 50 0.17 | 0.5° 0.35 11.93 207 | 213 | 221 | 229 | 246
HPI192907 | RO.1 0.2 4 0.15 2 50 0.17 1° 0.35 12.00 2.01 | 2.08 | 2.15 | 2.23 | 2.40
HPI192908 | RO.1 0.2 4 0.15 2 50 0.17 | 1.5° 0.35 12.07 133 | 202 | 2.09 | 2.16 | 233
HPI192909 | RO.1 0.2 4 0.15 2 50 0.17 2° 0.35 12.14 1.01 | 146 | 2.03 | 2.10 | 2.26
HPI92910 | RO.1 0.2 4 0.15 3 50 0.17 3° 0.35 11.28 0.74 | 090 | 1.17 | 1.71 | 3.13
HPI92911 | RO.1 0.2 4 0.15 3 50 0.17 5° 0.35 11.69 0.57 | 0.63 | 0.70 | 0.80 | 1.15
HPI92912 | RO.1 0.2 4 0.15 5 50 0.17 3° 0.35 9.68 0.74 | 090 | 1.17 | 1.71 | 513
HPI92913 | RO.1 0.2 4 0.15 5 50 0.17 5° 0.35 10.23 0.57 | 063 | 0.70 | 0.80 | 1.15
HPI92003 | RO.15 | 0.3 4 0.2 2 50 0.27 | 0.5° 0.5 11.92 2.07 | 214 | 221 | 229 | 2.46
HPI92914 | RO.15 0.3 4 0.2 2 50 0.27 1° 0.5 11.99 2.02 | 2.08 | 2.15 | 2.23 | 2.40
HPI192915 | RO.15 0.3 4 0.2 2 50 0.27 | 1.5° 0.5 12.05 153 | 203 | 210 | 217 | 2.34
HPI92916 | R0.15 0.3 4 0.2 2 50 0.27 2° 0.5 12.12 1.19 | 1.71 | 2.05 | 2.12 | 2.28
HPI192917 | RO.15 0.3 4 0.2 2 50 0.27 3° 0.5 12.26 0.91 | 1.10 | 1.42 | 2.00 | 2.15
HPI92918 | RO.15 | 0.3 4 0.2 3 50 0.27 | 0.5° 0.5 10.77 3.07 | 3.17 | 3.28 | 340 | 3.66
HPI92919 | R0.15 | 0.3 4 0.2 3 50 0.27 1° 0.5 10.86 257 | 3.08 | 3.19 | 3.30 | 3.56
HPI92920 | RO.15 | 0.3 4 0.2 3 50 0.27 1.5° 0.5 10.95 153 | 292 | 3.10 | 3.21 | 3.46
HPI192921 | RO.15 0 3 4 0 2 3 50 0.27 2° 0 5 11.04 1.19 | 1.71 | 3.01 | 3.12 | 3.36
HPI192922 | RO.15 4 3 0.27 3° 11.23 091 | 1.10 | 1.42 | 2.06 | 3.15
NACHSTE SEITEp
Radius Fraserdurchmesser Schaftdurchmesser
Toleranz (mm) Toleranz (mm) Toleranz
bis zu R3 +0.001~-0.005 0~-0.010
liber R3 +0.003~-0.007 \ 0~-0.012 \ *Schaft D >06 hs
O:Hervorragend (O: Gut
ISO M i
Material Unlegierter Stahl Niedrig-Legierter Stahl Eﬁ%?@%ﬂgigm Nichtrostender Stahl | Grauguss %’uzs;g;gﬁt Temperguss
VDI3323 1 2 3 5 6 7 8 9 10 1M1 112 12 13 141 15 16 17 18 19 20
HRc 13 25 32 10 29 32 38 15 35 44 15 23 10 10 26 3 25 21
HB 125 190 250 270 300 180 275 300 350 200 325 409 200 240 180 180 260 160 250 130 230
Empfohlen O O O O O
o) u o S
mMatenaml Numnierm Gﬁlsusrlglgqgmng gfer m%m Nll\(jlr;tgl?: i flizebestandige Supstiegientingen Leg-illtraﬁrr];gen --
VDI3323 21 22 23 24 29 3 31 32 33 34 35 36 37 381 382 391 392 393 40 41
HRc 15 30 25 38 34 45-49 50-55 56-60 61-65 66-70 42 55
HB 60 100 75 90 10 9 100 200 280 250 350 320 400Rm 1050Rm 421-469 481560 577-654 670-739 400 550
Empfohlen © © © © © O ©
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PREMIUM VOLLHARTMETALL FASER
fiir HOCHGEHARTETEN STAHLL
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C-BESCHICHTETE VOLLHARTMETALL-SCHAFTFRASER

ZYLINDERSCHAFT SERIE

2 SCHNEIDEN KUGELKOPF mit KONISCHEM HALS fiir die RIPPENBEARBEITUNG m

» Verbesserung der Werkzeugstandzeit durch Aufbringen einer neuen Beschichtung
» Anwendung von engen Toleranzen fiir die Prazisionsbearbeitung

fiir HOCHGEHARTETEN STAHL

PREMIUM VOLLHARTMETALL FASER"‘;

ZYLINDERSCHAFT

C-BESCHICHTETE VOLLHARTMETALL-SCHAFTFRASER

‘ecH

SERIE

2 SCHNEIDEN KUGELKOPF mit KONISCHEM HALS fiir die RIPPENBEARBEITUNG m

» Verbesserung der Werkzeugstandzeit durch Aufbringen einer neuen Beschichtung
» Anwendung von engen Toleranzen fiir die Prazisionsbearbeitung

~¢ |Ds R ~¢ |Ds R
R I =D Ior el ] = Iov
L1 T L1 T
/ ‘ L4 / ‘ La
L3 L3
L2 ;.j, L2 f, ;.j,
f o8 Stény, f 2 .
% é Eitto M inge, "~ gg 77 S, /)
G 9| Entformungs-| G 9| Entformungs+
N ! ,,, 85 %’i’ N ! “ B HE
., 35 S
| 5 | 5
S c =5
R R =8 z. R R g
+0.001 | +0.003 b cnnre ] % @ | 0001 |+0.003 |
~-0.005 | ~-0.007 ——— S.42-52 30" }~-0.005}~-0.007 EEieiig S.42-52

RO.OS~R3  R3.5~R6

Fraser Schnitt| Hals |Gesamt Hals Parallel
Lange | Lange | Lange LangI?IaIs Storwinkel (°)
R

Einheit : mm RO.O5~R3  R3.5~R6 Einheit: mm
Maximale Reichweite je Fraser Schnitt| Hals |Gesamt Erallel . e Maximale Reichweite je
nach Entformungsschrage o Linge | Linge | Linge u ngflak Storwinkel (°) nach Entformungsschrage
R D1 D2 L1 L3 L2 D3 0° L4

L3 0.5° 1° 1.5° 2° 3° 0.5° 1° 1.5° 2° 3°
HPI192923 | RO.15 0.3 4 0.2 3 50 0.27 5° 0.5 11.62 0.73 | 0.80 | 0.89 | 1.02 | 145 HPI192947 | R0.25 0.5 4 0.35 5 50 0.45 1° 0.85 8.96 431 | 514 | 532 | 5,51 | 5.93
HPI192924 | R0.15 0.3 4 0.2 5 50 0.27 3° 0.5 9.61 091 | 1.10 | 1.42 | 2.06 | 5.15 HPI192948 | R0.25 0.5 4 0.35 5 50 0.45 1.5° 0.85 9.06 258 | 491 | 517 | 535 | 5.77
HPI192925 | RO.15 0.3 4 0.2 5 50 0.27 5° 0.5 10.14 0.73 | 0.80 | 0.89 | 1.02 | 145 HPI192949 | R0.25 0.5 4 0.35 5 50 0.45 2° 0.85 9.18 2.00 | 2.88 | 5.02 | 5.20 | 5.60
HPI192926 | RO.15 0.3 4 0.2 7 50 0.27 3° 0.5 8.39 091 | 1.10 | 142 | 206 | 7.15 HPI192006 | RO.3 0.6 4 0.45 4 50 0.55 | 0.5° 1.05 9.61 412 | 425 | 440 | 455 | 490
HPI192927 | RO.15 0.3 4 0.2 7 50 0.27 5° 0.5 8.99 0.73 | 0.80 | 0.89 | 1.02 | 1.45 HPI92950 | R0.3 0.6 4 0.45 4 50 0.55 1° 1.05 9.70 402 | 415 | 429 | 444 | 478
HPI192004 | RO.2 0.4 4 0.3 3 50 0.37 | 0.5° 0.7 10.73 3.07 | 3.17 | 3.28 | 3.40 | 3.66 HPI92951 | RO.3 0.6 4 0.45 4 50 0.55 1.5° 1.05 9.79 2.86 | 405 | 418 | 433 | 4.66
HPI192928 | R0.2 04 4 0.3 3 50 0.37 1° 0.7 10.81 292 | 3.09 | 3.20 | 3.31 | 3.56 HPI92952 | R0.3 0.6 4 0.45 4 50 0.55 3° 1.05 10.08 1.77 | 214 | 275 | 3.98 | 4.30
HPI192929 | R0.2 04 4 0.3 3 50 0.37 1.5° 0.7 10.90 1.81 | 3.01 | 3.12 | 3.23 | 3.47 HPI92953 | R0.3 0.6 4 0.45 5 50 0.55 | 0.5° 1.05 8.78 5.12 | 529 | 547 | 566 | 6.10
HPI192930 | RO.2 0.4 4 0.3 3 50 0.37 2° 0.7 10.98 144 | 206 | 3.03 | 3.14 | 3.38 HPI92954 | RO.3 0.6 4 0.45 5 50 0.55 1° 1.05 8.88 466 | 515 | 533 | 552 | 594
HPI92931 | RO.2 0.4 4 0.3 4 50 0.37 | 0.5° 0.7 9.76 407 | 421 | 435 | 451 | 4.86 HPI192955 | R0.3 0.6 4 0.45 5 50 0.55 1.5° 1.05 8.98 2.86 | 5.01 | 518 | 5.37 | 5.78
HPI92932 | R0.2 0.4 4 03 4 50 0.37 1° 0.7 9.86 292 | 409 | 424 | 439 | 473 HPI92956 | R0.3 0.6 4 0.45 5 50 0.55 2° 1.05 9.09 225 | 3.23 | 5.04 | 5.22 | 562
HPI192933 | R0.2 04 4 0.3 4 50 0.37 1.5° 0.7 9.96 1.81 | 342 | 412 | 426 | 4.59 HPI192957 | R0.3 0.6 4 0.45 5 50 0.55 3° 1.05 9.31 1.77 | 214 | 2.75 | 3.98 | 5.30
HPI192934 | RO.2 0.4 4 0.3 4 50 0.37 2° 0.7 10.06 144 | 206 | 3.92 | 414 | 446 HPI192958 | R0.3 0.6 4 0.45 5 50 0.55 5° 1.05 9.79 145 | 159 | 1.78 | 2.02 | 2.88
HPI192935 | RO.2 0.4 4 0.3 5 50 0.37 3° 0.7 9.52 1.14 | 1.38 | 1.77 | 2.56 | 5.19 HPI92959 | R0.3 0.6 4 0.45 6 50 0.55 | 0.5° 1.05 8.08 6.12 | 6.32 | 654 | 6.78 | 7.30
HPI192936 | R0.2 04 4 0.3 5 50 0.37 5° 0.7 10.04 095 | 104 | 1.16 | 1.32 | 1.87 HPI92960 | R0.3 0.6 4 0.45 6 50 0.55 1° 1.05 8.19 466 | 6.15 | 6.36 | 6.59 | 7.10
HPI192937 | R0O.2 0.4 4 0.3 6 50 0.37 | 0.5° 0.7 8.26 6.07 | 6.28 | 6.50 | 6.74 | 7.27 HPI92961 | RO.3 0.6 4 0.45 6 50 0.55 1.5° 1.05 8.30 2.86 | 541 | 6.18 | 6.41 | 6.90
HPI92938 | R0.2 0.4 4 0.3 6 50 0.37 1° 0.7 8.37 292 | 6.09 | 631 | 654 | 7.05 HPI92962 | R0.3 0.6 4 0.45 6 50 0.55 2° 1.05 8.41 225 | 3.23 | 6.01 | 6.22 | 6.70
HPI192939 | R0.2 04 4 0.3 6 50 0.37 1.5° 0.7 8.49 1.81 | 342 | 6.12 | 6.34 | 6.84 HPI192963 | R0.3 0.6 4 0.45 7 50 0.55 3° 1.05 8.08 1.77 | 214 | 2.75 | 3.98 | 7.30
HPI192940 | RO.2 0.4 4 0.3 6 50 0.37 2° 0.7 8.61 144 | 206 | 392 | 6.14 | 6.62 HPI192964 | R0.3 0.6 4 0.45 7 50 0.55 5° 1.05 8.63 145 | 159 | 1.78 | 2.02 | 2.88
HPI192941 | RO.2 0.4 4 0.3 7 50 0.37 3° 0.7 8.30 1.14 | 138 | 1.77 | 2.56 | 7.19 HPI192965 | R0.3 0.6 4 0.45 8 50 0.55 | 0.5° 1.05 6.97 8.12 | 839 | 869 | 9.00 | 9.71
HPI92942 | R0.2 0.4 4 03 7 50 0.37 5° 0.7 8.88 095 | 104 | 1.16 | 1.32 | 1.87 HPI92966 | R0.3 0.6 4 0.45 8 50 0.55 1° 1.05 7.08 466 | 8.15 | 844 | 8.74 | 943
HPI192005 | R0.25 0.5 4 0.35 4 50 045 | 0.5° 0.85 9.67 412 | 425 | 440 | 455 | 490 HPI192967 | R0.3 0.6 4 0.45 8 50 0.55 1.5° 1.05 7.20 2.86 | 541 | 8.18 | 848 | 9.14
HPI192943 | R0.25 0.5 4 0.35 4 50 0.45 1° 0.85 9.76 401 | 414 | 428 | 443 | 477 HPI92968 | R0.3 0.6 4 0.45 8 50 0.55 2° 1.05 7.32 225 | 3.23 | 6.16 | 8.22 | 8.86
HPI192944 | R0.25 0.5 4 0.35 4 50 0.45 1.5° 0.85 9.86 258 | 403 | 417 | 432 | 4.65 HPI92008 | R0.4 0.8 4 0.6 8 60 0.75 | 0.5° 1.4 6.78 8.13 | 840 | 869 | 9.00 | 9.70
HPI192945 | R0.25 0 5 4 0.35 4 50 0.45 2° 0.85 9.96 2.00 | 2.88 | 4.05 | 4.20 | 4.52 HPI192969 | R0.4 0 8 4 0 6 8 60 0.75 1° 1.4 6.89 5.26 | 817 | 845 | 8.75 | 943
HPI192946 | R0.25 4 0.35 5 0.45 0.5° 0.85 8.85 5.12 | 529 | 547 | 5.66 | 6.10 HPI92970 | R0.4 4 8 0.75 1.5° 7.01 3.33 | 6.26 | 8.21 | 8,50 | 9.16
A NACHSTE SEITE
Radius Fraserdurchmesser Schaftdurchmesser NACHSTE SEITE p Radius Fraserdurchmesser Schaftdurchmesser CHSTES >
Toleranz (mm) Toleranz (mm) Toleranz Toleranz (mm) Toleranz (mm) Toleranz
bis zu R3 +0.001~-0.005 0~-0.010 bis zu R3 +0.001~-0.005 0~-0.010
liber R3 \ +0.003~-0.007 \ 0~-0.012 * Schaft D >e6 h5 liber R3 \ +0.003~-0.007 \ 0~-0.012 \ *Schaft D >06 hs
O:Hervorragend (O: Gut O:Hervorragend O: Gut
Eemm P M iso I Y i
ng}%’g]rg Unlegierter Stahl Niedrig-Legierter Stahl E::nggiﬁm Nichtrostender Stahl | Grauguss %s;;gg;’ﬂi‘t“ Temperguss il Unlegierter Stahl Niedrig-Legierter Stahl bl ’\}L‘;g,;g”e‘i,’gss‘gﬂ', Nichtrostender Stahl Grauguss %’uzs;g;gﬁt Temperguss
VDI3323 1 2 3 4 5 6 7 8 9 10 M1 12 12 13 | 141 15 16 17 18 19 20 VDI3323 1 2 3 4 5 6 7 8 9 0 11 112 12 13 141 15 16 17 18 19 20
HRc 13 25 28 32 10 29 32 38 15 35 44 15 23 10 10 26 3 25 21 HRc 13 25 28 32 10 29 32 38 15 35 44 15 23 10 10 26 3 25 21
HB 125 190 250 270 300 180 275 300 350 200 325 409 200 240 180 180 260 160 250 130 230 HB 125 190 250 270 300 180 275 300 350 200 325 409 200 240 180 180 260 160 250 130 230
Empfohlen O O O O O Empfohlen O O O O O
IS0 W o) __
BEMEma‘Ee"at 'ng Knetiegierung ~ Gusslegierung (Bronze / Messing) Metalle  Hitzebestandige Superiegierungen Leggtfﬁ?\-gen _-- WMatenal Numnierm Gﬁlsirlgggmng ro mm) Nll\slr;tels: Gl =t G Sy e Leg-illfjrr];gen --
VDI3323 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 381 382 391 392 393 40 41 VDI3323 21 22 23 25 30 31 32 33 34 35 36 37 381 382 391 392 393 40 41
HRc 15 30 25 38 34 45-49 | 50-55 56-60 61-65 66-70 42 55 HRc 15 30 25 38 34 45-49 50-55 56-60 61-65 66-70 42 55
HB 60 100 75 9 130 110 90 100 200 280 250 350 320 400Rm 1050Rm 421469 481560 577-654 670-739 400 550 HB 60 100 75 9 130 110 90 100 200 280 250 350 320 400Rm1050Rm 421469 481560 577654 670-739 400 550
Empfohlen © © o6 ©o 0 (@) © Empfohlen © © o o o0 O ©
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C-BESCHICHTETE VOLLHARTMETALL-SCHAFTFRASER ZYLINDERSCHAFT SERIE
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» Verbesserung der Werkzeugstandzeit durch Aufbringen einer neuen Beschichtung
» Anwendung von engen Toleranzen fiir die Prazisionsbearbeitung

fiir HOCHGEHARTETEN STAHL

PREMIUM VOLLHARTMETALL FASER"‘; l

\6 D3 ~ D3

L3

L3

L2

L2

St

kel

Entformungs|

Entformungs-| schrage

schréige
Py o

Stén,,;,
ke, "~

L R R
P | 0001 |+0.003 L
30" }-~-0.005}~-0.007 Beschiching

R0.05~R3  R3.5~R6

Fraser Schaft Schnitt| Hals |Gesamt rallel
Lange Lange Lange
R

]
S
4>
|
Maximale Reichweite
|
1)
(B
|
Maximale Reichweite
je nach Entformungsschrége|

je nach Entformungsschrage]

R R
+0.001 |+0.003 T
~-0.005 | ~-0.007 =

RO.OS~R3  R3.5~R6

Fraser Schnitt| Hals |Gesamt Pam llel
= " w nge  |stirwinkelC
) Linge | Lange | Ldnge Hals torwinkel ()
R DI D2 L1 L3 L2 D3 @ L4

S.42-52 S.42-52

Einheit : mm Einheit: mm

Maximale Reichweite je
nach Entformungsschrage

0.5° 1° 157  2° 3

Maximale Reichweite je
nach Entformungsschrage

0.5° 1° 15 2

D2 L1 0°

HP192971 | RO4 | 0.8 2 06 3 0 | o075 1 2¢ 14 712 1 269 | 383 | 726 | 826 | 8.89 HPI92996 | RO.5 | 1.0 4 075 20 @ 70 | 095 | 2° 2.75 374 | 445 ] 643 [12.36 2044 | 22.06
HPI92972 | R04 | 0.8 4 06 | 12 | 60 075 | 05°| 14 528 |12.13]12.54|12.98 | 13.45 | 14.51 HP192997 | RO.5 | 1.0 4 1075 20 | 70 | 095 | 3° 2.75 393 | 377 | 459 | 5.95 | 867 |20.66
HP|92973 R04 0.8 4 06 12 60 075 10 14 538 526 1217 1259 1305 1408 HP|92998 ROS 1.0 4 075 25 70 095 0.5° 275 291 2517 2603 2695 2795 -
HPI92974 | R04 | 0.8 4 06 | 12 | 60 | 075 | 15°| 14 550 | 333 | 6.26 1221|1265 13.65 HP192999 | RO.5 | 1.0 4 075 25 | 70 | 095 | 1° 275 299 | 786 252626152711 -
HPI92975 | R0.4 0.8 4 0.6 12 60 0.75 20 14 561 269 | 383 | 7.26 |12.26 1 13.22 HPI192801 | RO.5 1.0 4 0.75 25 70 0.95 1.5° 2.75 3.06 5.31 [ 10.11 | 25.35| 26.28 | 28.37
HPI192010 | RO.5 1.0 4 0.75 6 60 0.95 0.5° 275 7.71 617 | 637 | 658 | 6.81 | 7.32 HPI192802 | R0O.5 1.0 4 0.75 30 70 0.95 0.5° 2.75 2.50 30.17 | 31.21 | 32.31 | 33.51 -
HPI92976 | RO5 | 1.0 4 | o075 6 60 | 095 | 1° 275 778 | 6.06 | 626 | 646 | 669 | 7.19 HPI92803 | RO.5 | 1.0 4 1075 30 | 70 | 095 | 1° 2.75 2,57 | 7.86 |30.26 3133|3249 -
HPI92977 | R0O.5 1.0 4 0.75 6 60 0.95 1.5° 2.75 7.85 531 | 6.14 | 635 | 657 | 7.06 HPI192804 | RO.5 1.0 4 0.75 30 70 0.95 1.5° 2.75 2.64 531 [10.11 |30.35|31.47 -
HPI92978 | RO.5 | 1.0 4 075 8 60 | 095 | 0.5° | 275 657 | 817 | 844 | 873 | 9.03 | 9.73 HPI192805 | RO5 | 1.0 4 1075 30 | 70 | 095 | 2° 2.75 271 | 445 | 643 1236 3044 -
HP192979 | RO5 | 1.0 4 |lo7s| s 60 | 095 | 1° 275 666 | 786 | 826 | 854 | 884 | 951 HPI192896 | R0O.5 | 1.0 6 | 075 30 | 70 | 095 | 3° 2.75 426 | 377 | 459 | 5.95 | 8.67 |30.66
HPI92980 | RO5 | 1.0 4 o075 | s 60 | 095 | 1.5° | 275 675 | 531 | 807 | 835 | 864 | 930 HPI92015 | R0O.75 | 1.5 4 1.1 10 | 60 | 145 | 0.5° | 3. 518 |10.18/10.50|10.86 11.24 | 12.09
HP|92981 ROS 1.0 4 075 8 60 095 20 275 684 445 643 816 844 909 HP|92806 R075 1.5 4 11 10 60 145 1° 31 527 831 1026 1061 1098 1181
HPI192982 | RO.5 1.0 4 075 | 10 | 60 | 095 | 0.5° | 2.75 573 1 10.17 10.51|10.87 | 11.26|12.13 HP192807 | RO.75 | 1.5 4 1.1 10 | 60 | 145 | 1.5° | 3. 536 | 571 /10.02]10.36|10.72|11.53
HPI92983 | RO.5 | 1.0 4 1075 10 | 60 | 095 | 1° 2.75 582 | 7.86 | 10.26|10.61 | 10.99 | 11.84 HP192808 | RO.75 | 1.5 & 1.1 10 | 60 | 145 | 2° 3.1 545 | 484|688 10.11 /1046 | 11.25
HPI192984 | RO.5 1.0 4 0.75 10 60 0.95 1.5° 2.75 591 531 110.00/1035110.72 | 11.55 HPI192809 | R0O.75 1.5 4 1.1 15 60 1.45 0.5° 3.1 3.84 15.18 | 15.68 | 16.22 | 16.80| 18.10
HPI92985 | RO5 | 1.0 4 o075 10 | 60 | 095 | 20 275 601 | 445 | 643 110.09|1044 | 11.25 HPI92810 | RO.75 | 1.5 4 1.1 15 | 60 | 145 | 1° 3.1 3.92 | 831 (1526|1579 16.35 | 17.62
HPI92986 | RO5 | 1.0 4 o751 10 | 60 | 095 | 3° 275 622 | 377 | 459 | 595 | 867 | 10.66 HPI92811 | RO.75 | 1.5 4 1.1 15 | 60 | 145 | 1.5° | 3. 401 | 571 /1066|1536 15.91|17.14
HPI92987 | RO.5 | 1.0 4 | 075 12 | 60 | 095 | 0.5° | 275 508 |12.17|12.58|13.02|13.48| 14.54 HP192812 | RO.75 | 1.5 4 1.1 15 | 60 | 145 | 2° 3.1 410 | 484 | 6.88 | 13.01]15.46 | 16.65
HPI92988 | RO5 | 1.0 4 1075 12 | 60 | 095 | 1° 275 517 | 786 | 12.26 | 12.68 | 1314 | 14.16 HPI92813 | R0.75 | 1.5 4 11 | 20 | 70 | 145 | 0.5° | 3.1 3.05 |20.18]20.85|21.58 22.36 | 24.11
HPI92989 | RO.5 | 1.0 4 075 12 | 60 | 095 | 1.5° | 275 526 | 531 (10.11 /12351279 13.79 HP192814 | RO.75 | 1.5 4 10120 | 70 | 145 | 1° 3.1 3.12 | 831 |20.26 20.97 | 21.73 | 23.43
HPI92990 | RO.5 | 1.0 4 1075 16 | 60 | 095 | 0.5° | 275 413 |16.17 16.7217.30|17.93 1935 HP192815 | RO.75 | 1.5 4 10 ] 20 | 70 | 145 | 1.5° | 3.1 320 | 571 | 10.66|20.36 | 21.09 | 22.74
HPI92991 | RO.5 | 1.0 4 1075 16 | 60 | 095 | 1° 2.75 422 | 7.86 | 16.26 16.83 | 17.44 | 18.81 HPI192816 | RO.75 | 1.5 4 11120 | 70 | 145 | 2° 3.1 3.28 | 484 | 6.88 | 13.01 20.46 | 22.06
HPI92992 | RO.5 | 1.0 4 1075 16 | 60 | 095 | 1.5° | 275 431 | 531(10.11|16.3516.94 | 18.28 HP192817 | RO.75 | 1.5 4 11 125 | 70 | 145 | 05° | 3.1 2,53 |25.18|26.0326.9427.92| -
HPI92993 | RO.5 | 1.0 4 | 075 20 | 70 | 095 | 0.5° | 275 349 |20.17|20.86|21.59 | 22.38|24.16 HP192818 | RO.75 | 1.5 & 10 ] 25 | 70 | 145 | 1° 3.1 259 | 831 |25.2626.15/27.10| -
HPI92994  RO.5 1o 4 | 075 20 70 095 | 1° 2.75 3.57 | 7.86 | 20.26|20.97 | 21.74 | 23.46 HP192819 | R0.75 15 4 ” 30 70 145 | 0.5° 31 216 |30.18|31.20 | 32.30 | 33.48| -
HPI92995 | RO.5 4 | 075 095 | 1.5° | 275 365 | 531 [10.11/203521.09]|22.76 HP192820 | RO.75 4 145 | 1° 222 | 831 /3026|3133 |3248| -
. NACHSTE SEITEp
Radius Fraserdurchmesser Schaftdurchmesser NACHSTE SEITE b Schaftdurchmesser
Toleranz (mm) Toleranz (mm) Toleranz — TI"Z () Tolrazm) Toleranz
bis zu R3 +0.001~-0.005 0~-0.010 Iszu + ~ ~-
iiber R3 \ +0.003~-0.007 \ 0~-0.012 *SchaftD>¢6 hs tiber R3 \ +0.003~-0.007 0~-0.012 \ *SchaftD>06 hs
O:Hervorragend (O: Gut O:Hervorragend (O: Gut
50 I I = — G sseen mit
! - : . i ) o ) ) ussei i
R, Unlegierter Stahl NiedrigrLegiertor Stahl g WOl Sa  Nichtostendor Stahl | Grauguss | seormp  Temperguss s Unlegierter Stahl Niedrig-Legierter Stahl D jorer Sial  Nichtrostender Stahi | Grauguss | “yuociomeny | Temperguss
VDI3323 1 2 3 4 5 6 7 8 9 10 M1 M2 12 | 13 141 15 16 17 18 19 | 20 UDISSZE 1 z 8 e & ] T o N O 11 N 1 N O N /28 S N S N 00
HRc 13 25 28 32 10 29 32 38 15 35 44 15 23 10 10 26 3 25 21
kg 13 25 28 32 10 29 32 38 15 35 44 15 23 10 10 26 3 25 21 HB 125 190 250 270 300 180 275 300 350 200 325 409 200 240 180 180 260 160 250 130 230
HB 125 190 250 270 300 180 275 300 350 200 325 409 200 240 180 180 260 160 250 130 230
Empfohlen 0 O O O O Emg‘g"e“ ) © O o - ) .
1SO S __ 4 ]
ek lm“k';ﬁg Gu;ﬂggm"g KUBW&Kum“%?g "elalg " Hizabestinde Supsregeurgen Leg'ém?'ge" -- S 21 22 2sG uwﬁemngzs 2(2u 2911 %Slng RS I31e 32n '9633“96 esi'emnt::n Ls?lemng?n 381 382 391 392 393 40 41
VDI3323 21 22 23 24 25 29 30 31 32 33 34 35 36 37 38.1 38.2 39.1 39.2 39.3 40 41 - C - - e
HRc 15 30 25 38 34 45-49  50-55 56-60 61-65 66-70 42 55 HRc 15 30 25 38 34 45-49 | 50-55 56-60 61-65 66-70 42 55
HB 60 100 75 9 130 110 90 100 200 280 250 350 320 400Rm1050Rm 421469 481560 57654 670739 400 550 B 0 00 R 75 B I 0 OB O B0 ZLO 250, ZED Si0 D GLD DI CRE LHaiD i BT 00N+
Empfohlen © © © ® O e) © Empfohlen © ©  © © © @) ©
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schréige

Maximale Reichweite
je nach Entformungsschrage!

R0.05~R3  R3.5~R6

D2 L1

Fraser Schnitt| Hals |Gesamt L Parale
nge
Lange Lange Lange Hals
R

Einheit : mm

Maximale Reichweite je
nach Entformungsschrage

0.5° 1° 15°  2° 3

HPI192020 | R1.0 2.0 4 1.5 12 60 1.95 0.5° 3.5 3.93 12.18 12,57 12,99 | 13.44 | 14.45
HPI192821 | R1.0 2.0 4 1.5 12 60 1.95 1° 3.5 4.01 8.86 | 12.27 [ 12.68 | 13.12|14.10
HPI92822 | R1.0 2.0 4 1.5 12 60 1.95 1.5° 3.5 4.09 6.18 | 11.36|12.37 | 12.80|13.76
HPI192823 | R1.0 2.0 4 1.5 12 60 1.95 2° 3.5 417 529 | 743 | 12.07 | 1248 | 13.41
HPI192824 | R1.0 2.0 4 1.5 16 60 195 | 0.5° 3.5 3.11 16.18 | 16.71 | 17.28 | 17.89 | 19.26
HPI192825 | R1.0 2.0 4 1.5 16 60 1.95 1° 3.5 3.18 8.86 | 16.27 | 16.83 | 17.42|18.75
HPI192826 | R1.0 2.0 4 1.5 16 60 1.95 1.5° 3.5 3.25 6.18 | 11.36|16.37 | 16.95 | 18.24
HPI192827 | R1.0 2.0 4 1.5 16 60 1.95 2° 3.5 BISS 529 | 743 |13.86|16.48 | 17.74
HPI192828 | R1.0 2.0 4 1.5 20 70 1.95 0.5° 3.5 2.57 20.18 1 20.85 | 21.57 | 22.34 -
HPI192829 | R1.0 2.0 4 1.5 20 70 1.95 1° 3.5 2.63 8.86 | 20.27 | 20.97 | 21.72 =
HPI192830 | R1.0 2.0 4 1.5 20 70 1.95 1.5° 35 2.70 6.18 | 11.36|20.37 | 21.10 -
HPI192831 | R1.0 2.0 4 1.5 20 70 1.95 2° 3.5 2.77 529 | 743 |13.86 | 20.48 -
HPI192832 | R1.0 2.0 4 1.5 25 70 1.95 0.5° 3.5 2.11 25.18 1 26.02 1 26.93 | 27.90 -
HPI92833 | R1.0 2.0 4 1.5 25 70 1.95 1° 3.5 2.17 8.86 | 25.27 | 26.15 | 27.09 -
HPI192834 | R1.0 2.0 4 1.5 25 70 1.95 1.5° 3.5 2.23 6.18 | 11.36 | 25.37 | 26.29 -
HPI192835 | R1.0 2.0 4 1.5 30 70 195 | 0.5° 3.5 1.79 30.18 | 31.20 | 32.29 - -
HPI192836 | R1.0 2.0 4 1.5 30 70 1.95 1° 3.5 1.84 8.86 | 30.27 | 31.33 - -
HPI192837 | R1.0 2.0 4 1.5 35 80 1.95 0.5° 3.5 1.56 35.18 | 36.37 | 37.65 - -
HPI92838 | R1.0 2.0 4 1.5 40 80 1.95 0.5° 3.5 1.38 40.18  41.55 - - -
HPI192839 | R1.0 2.0 4 1.5 50 90 1.95 | 0.5° 3.5 1.12 50.18 | 51.89 - - -
HPI192840 | R1.0 2.0 6 1.5 25 70 1.95 2° 3.5 3.98 5.29 | 743 1 13.86 | 2548 | 27.47
HPI92841 | R1.0 2.0 6 1.5 30 70 1.95 1.5° 3.5 3.37 6.18 | 11.36 | 30.37 | 31.48 | 33.95
HPI92842 | R1.0 2.0 6 1.5 30 70 1.95 2° 3.5 3.46 529 | 743 |13.86|30.48|32.87
HPI92843 | R1.0 2.0 6 1.5 35 80 1.95 1° 3.5 2.90 8.86 | 35.27 | 36.51 | 37.84 -
HPI92844 | R1.0 2 0 6 1 5 35 80 1.95 1.5° 3 5 2.98 6.18 | 11.36 | 35.37 | 36.66 -
HPI192845 | R1.0 6 1.95 1° 2.59 8.86 | 40.27 | 41.69 | 43.22 =
G Radius Fraserdurchmesser Schaftdurchmesser NACHSTE SEITE D>
ro3e
Toleranz (mm) Toleranz (mm) Toleranz
bis zu R3 +0.001~-0.005 0~-0.010
iiber R3 \ +0.003~-0.007 0~-0.012 \ *SchaftD>¢z)6 hs
O:Hervorragend (O: Gut
1SO . M ]
fen Unlegierter Stahi Niedrig-Legierter Stahl g oo B30 Nichtostender Stahl  Grauguss  Kiseorapit Temperauss
VDI3323 1 2 3 4 5 6 7 8 9 10 1.1 12 13 141 15 16 17 18 19 20
HRc 13 25 28 32 10 29 32 38 15 35 15 23 10 10 26 3 25 21
HB 125. 190 250 270 300 180 275 300 350 200 325 200 240 180 180 260 160 250 130 230
Empfohlen O O O O
150 = = s
ey KAandegllerulEg Gﬁlsusrlggr;ilgrrﬂr-lg Ku &K Mes:nrgng N;\(/:Igte'Sgn Hitzebestandige Superlegierungen Leglelt:Jrr]l-gen --
VDI3323 21 22 23 24 25 26 27 29 30 31 32 33 34 35 36 37 381 382 391 392 393 40 41
HRc 15 30 25 38 34 45-49 | 50-55 56-60 61-65 66-70 42 55
HB 60 100 75 9 130 110 90 100 200 280 250 350 320 400Rm 1050Rm 421469 481560 577-654 670-739 400 550
Empfohlen © © © © © O ©
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C-BESCHICHTETE VOLLHARTMETALL-SCHAFTFRASER ZYLINDERSCHAFT SERIE
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» Verbesserung der Werkzeugstandzeit durch Aufbringen einer neuen Beschichtung
» Anwendung von engen Toleranzen fiir die Prazisionsbearbeitung

~¢ D3

Dz]: ID1

.
v'/b
@ Tlmlmk-.,
+0.001 §+0.003 L
~-0.005 | ~-0.007 S a———1 S.42-52

R0.05~R3  R3.5~R6

Fraser Schaft Schnitt| Hals |Gesamt Erallel
Lange Lange Lange untennﬁlellals
R L4

7/

L4

L3

L2

St

~—kel

Entformungs]
schrage

Maximale Reichweite
je nach Entformungsschrége|

Einheit: mm

Maximale Reichweite je
nach Entformungsschrage

0.5° 1° 15 2

D2 L1

HPI192846 @ R1.0 2.0 6 1.5 40 80 1.95 1.5° 3.5 2.66 6.18 | 11.36|40.37 | 41.85 -
HPI92847 | R1.0 2.0 6 1.5 40 80 1.95 2° 3.5 2.74 5.29 | 743 | 13.86  40.48 -
HPI92848 @ R1.0 2.0 6 1.5 50 90 1.95 1° 3.5 2.14 8.86 | 50.27 | 52.05|53.97 -
HPI192849 | R1.0 2.0 6 1.5 50 20 1.95 1.5° 3.5 2.20 6.18 | 11.36 | 50.37 | 52.22 -
HPI192850 | R1.0 2.0 6 1.5 50 90 1.95 2° 3.5 2.27 5.29 | 743 | 13.86 | 50.48 -
HPI92030 | R1.5 3.0 6 2.5 15 70 2.85 0.5° 4.5 4.51 15.39 | 15.87 | 16.39 | 16.95 | 18.21
HPI192851 | R1.5 3.0 6 2.5 15 70 2.85 1° 4.5 4.59 15.04 | 15.51 | 16.01 | 16.56 | 17.78
HPI192852 | R1.5 3.0 6 2.5 15 70 2.85 1.5° 4.5 4.67 10.30 | 15.14 | 15.64 | 16.17 | 17.35
HPI92853 | R1.5 3.0 6 2.5 15 70 2.85 2° 45 4.76 836 | 11.79|15.26 | 15.77 | 16.93
HPI192854 | R1.5 3.0 6 2.5 20 70 2.85 0.5° 4.5 3.60 20.39 | 21.05 | 21.75 | 22.51 | 24.22
HPI192855 | R1.5 3.0 6 2.5 20 70 2.85 1° 4.5 3.67 16.09 | 20.51 | 21.19| 21.93 | 23.59
HPI192856 | R1.5 3.0 6 2.5 20 70 2.85 1.5° 4.5 3.75 10.30 | 19.09 | 20.64 | 21.35 | 22.96
HPI192857 | R1.5 3.0 6 2.5 20 70 2.85 2° 45 3.84 8.36 | 11.7920.08 | 20.77 | 22.33
HP192858 | R1.5 3.0 6 2.5 25 70 2.85 0.5° 4.5 2.99 25.39|26.22 | 27.12 | 28.08 -
HPI92859 | R1.5 3.0 6 2.5 25 70 2.85 1° 45 3.06 16.09 | 25.51 | 26.38 | 27.31 | 29.40
HPI92860 | R1.5 3.0 6 2.5 25 70 2.85 1.5° 45 3.14 10.30 | 19.09 | 25.64 | 26.54 | 28.57
HPI92861 | R1.5 3.0 6 2.5 30 70 2.85 0.5° 4.5 2.56 30.39|31.40 | 32.48 | 33.64 -
HPI92862 | R1.5 3.0 6 2.5 30 70 2.85 1° 4.5 2.63 16.09 | 30.51 | 31.56 | 32.68 -
HPI92863 | R1.5 3.0 6 2.5 30 70 2.85 1.5° 45 2.69 10.30 | 19.09 | 30.64 | 31.73 -
HP192864 | R1.5 3.0 6 2.5 30 70 2.85 2° 4.5 2.77 8.36 | 11.79 | 22.08 | 30.77 -
HPI192865 | R1.5 3.0 6 2.5 40 80 2.85 0.5° 4.5 1.99 40.39 | 41.75 | 43.20 - -
HPI192866 | R1.5 3.0 6 2.5 40 80 2.85 1° 45 2.04 16.09 | 40.51 | 41.92 | 43.43 -
HPI192867 | R1.5 3.0 6 2.5 40 80 2.85 1.5° 4.5 2.10 10.30 | 19.09 | 40.64 | 42.10 -
HPI92868 | R1.5 3.0 6 2.5 50 90 2.85 0.5° 4.5 1.62 50.39 | 52.09 | 53.92 - -
HPI92869 | R1.5 30 6 25 50 90 2.85 1° 45 1.67 16.09 | 50.51 | 52.28 - -
HPI192870 | R1.5 6 2.85 1.5° 1.72 10.30 | 19.09 | 50.64 = =
Radius Fraserdurchmesser Schaftdurchmesser NACHSTE SEITED>
Gro3e T
oleranz (mm) Toleranz (mm) Toleranz
bis zu R3 +0.001~-0.005 0~-0.010
liber R3 \ +0.003~-0.007 0~-0.012 \ *SchaftD>06 h5
O:Hervorragend (O: Gut
SO M i
s Unlegierter Stahl Niedrig-Legierter Stahl ﬁ'ﬁr\}{lﬁiﬁﬁgm Nichtrostender Stahl Grauguss ?(uus;;gg:)ﬁt Temperguss
VDI3323 1 2 3 4 5 6 7 8 9 0 1M1 M2 12 13 1441 15 16 17 18 19 20
HRc 13 25 28 32 10 29 32 38 15 35 44 15 23 10 10 26 3 25 21
HB 125 190 250 270 300 180 275 300 350 200 325 409 200 240 180 180 260 160 250 130 230
Empfohlen O O O O O
IS0 __ S
i ity Cosipenny (s ey oy, b Seoursen ooy | Corslrsin e (20
VDI3323 21 22 23 24 25 26 27 29 30 31 32 33 34 35 36 37 381 382 391 392 393 40 41
HRc 15 30 25 38 34 45-49 | 50-55 56-60 61-65 66-70 42 55
HB 60 100 75 9 130 110 90 100 200 280 250 350 320 400Rm1050Rm 421469 481560 577-654 670-739 400 550
Empfohlen © © © © © O [©)

276 25

PREMIUM VOLLHARTMETALL FASER‘—‘ l
fiir HOCHGEHARTETEN STAHL ’



I PREMIUM VOLLHARTMETALL FASER PREMIUM VOLLHARTMETALL FASER‘_‘ l
fiir HOCHGEHARTETEN STAHLL fiir HOCHGEHARTETEN STAHL ’

C-BESCHICHTETE VOLLHARTMETALL-SCHAFTFRASER ZYLINDERSCHAFT SERIE C-BESCHICHTETE VOLLHARTMETALL-SCHAFTFRASER ZYLINDERSCHAFT SERIE
2 SCHNEIDEN KUGELKOPF mit KONISCHEM HALS fiir die RIPPENBEARBETUNGIEIZTZ N 2 SCHNEIDEN KUGELKOPF mit KONISCHEM HALS iir die RIPPENBEARBETUNG G Loz Il

» Verbesserung der Werkzeugstandzeit durch Aufbringen einer neuen Beschichtung » Verbesserung der Werkzeugstandzeit durch Aufbringen einer neuen Beschichtung
» Anwendung von engen Toleranzen fiir die Prézisionsbearbeitung » Anwendung von engen Toleranzen fiir die Prazisionsbearbeitung

~¢ D3 ~¢ D3

L4 L4

L3 L3

L2 L2

Stg

ke

(o)

S Wi, |
N/ 9

R R
+0.001 §+0.003 L
~-0.005 A ~-0.007 ) S.42-52

R0.05~R3  R3.5~R6

Friser Schnitt| Hals |[Gesamt Erallel
(1] Linge | Lénge | Linge untennﬁlellals
R D1 D2 L1 L3 L2 D3 0° L4

Entformungs-|
schrége

Entformungs-
schréige

77

Maximale Reichweite
je nach Entformungsschrage!

|
"’.
(B
|
Maximale Reichweite,
je nach Entformungsschrage|

. R R
@ |.0001 |+0.003 b eechiching
30" }-~-0.005}~-0.007 = S.42-52

RO.05~R3  R3.5~R6 Einheit : mm

Fraser Schnitt| Hals [Gesamt Pl_aafgj Maximale Reichweite'je
(7] Lange | Lange | Lange untermHals nach Entformungsschrage
R D1 D2 L1 L3 L2 D3 6° L4 0.5° 1° 1.5° 2° 3°

Einheit: mm

Maximale Reichweite je
nach Entformungsschrage

0.5° 1° 15 2 3

HPI192040 | R2.0 4.0 6 3 20 80 3.85 1° 5 2.72 16.59|20.51|21.18 | 21.90 - HPI192080 | R4.0 8.0 10 14 35 95 7.7 3° 17 1.80 23.03 | 27.78 | 35.08 - -
HPI192871 | R2.0 4.0 6 3 30 80 3.85 1° 5 1.89 16.59 | 30.51 | 31.54 = = HPI192877 | R4.0 8.0 10 14 50 110 7.7 1° 17 1.19 47.18 | 51.50 = = =
HPI92872 | R2.0 4.0 6 3 40 80 3.85 1° 5 1.44 16.59 | 40.51 - - - HPI192878 | R4.0 8.0 10 14 50 110 7.7 1.5° 17 1.22 32.09 | 50.35 - - -
HPI192873 | R2.0 4.0 6 3 50 90 3.85 1° 5 1.17 16.59 | 50.51 - - - HPI192879 | R4.0 8.0 10 14 55 115 7.7 1° 17 1.08 47.18 | 56.50 - - -
HPI192874 | R2.0 4.0 6 3 61.1 110 3.85 1° 5 0.96 16.59 - - - - HP192880 | R4.0 8.0 10 14 60 120 7.7 1° 17 1.00 47.18 - - - -
HPI192897 | R2.5 5.0 8 10 30 80 4.85 1° 13 2.66 30.07 | 31.03 | 32.06 | 33.17 = HPI192881 | R4.0 8.0 10 14 70 130 7.7 1° 17 0.86 47.18 = = = =
HP192898 | R2.5 5.0 8 10 40 20 4.85 1° 13 2.06 32.09|41.03 |42.42|43.92 - HPI192882 | R4.0 8.0 10 14 120 200 7.7 0.5° 17 0.49 - - - - -
HP192899 | R2.5 5.0 8 10 60 110 4.85 1° 13 1.42 32.09 | 61.03 = = = HPI192883 | R4.0 8.0 12 14 80 140 7.7 1° 17 1.43 47.18 | 81.50 = = =
HPI92701 | R2.5 5.0 8 10 90 140 4.85 1° 13 0.97 32.09 - - - - HPI192884 | R4.0 8.0 12 14 98 200 7.7 1.5° 17 1.22 32.09 60.17 - - -
HPI192702 | R2.5 5.0 8 10 74 150 475 1.5° 13 1.20 25.41 | 48.31 = = = HP192885 | R4.0 8.0 12 14 120 200 7.7 1° 17 0.98 47.18 = = = =
HPI92703 | R2.5 5.0 8 10 100 150 4.85 0.5° 13 0.85 10064, - - - - HPI92100 | R5.0 10.0 12 18 35 105 9.7 3° 21 1.82 27.63|33.28 | 35.83 - -
HPI92704 | R3.0 6.0 8 12 30 80 5.85 1° 15 1.91 30.19 | 31.14 | 32.15 = = HPI192886 | R5.0 10.0 12 18 55 125 9.7 1.5° 21 1.12 37.59 | 55.53 = = =
HPI92705 | R3.0 6.0 8 12 40 920 5.85 1° 15 1.45 35.5941.14 - - - HPI92887 | R5.0 10.0 12 18 60 130 9.7 1° 21 1.01 54.18 | 61.71 - - -
HPI92706 | R3.0 6.0 8 12 45 95 5.85 1° 15 1.30 35.59| 46.14 - - - HPI192888 | R5.0 10.0 12 18 65 135 9.7 1° 21 0.93 54.18 - - - -
HPI92707 | R3.0 6.0 8 12 50 100 5.85 1° 15 1.18 35.59|51.14 - - - HPI192889 | R5.0 10.0 12 18 75 140 9.7 1° 21 0.81 54.18 - - - -
HPI92708 | R3.0 6.0 8 12 120 200 5.85 0.5° 15 0.49 = = = = = HPI92890 | R5.0 10.0 12 18 86 200 9.7 1° 21 0.71 54.18 = = = =
HPI192709 | R3.0 6.0 10 12 30 80 5.85 3° 15 3.60 19.11 | 23.14 | 29.84 | 30.99 | 33.27 HPI192891 | R5.0 10.0 12 18 120 200 9.7 0.5° 21 0.49 - - - - -
HPI92710 | R3.0 6.0 10 12 50 100 5.85 1.5° 15 2.23 25.29|47.58 | 51.61 |53.43 = HPI192892 | R5.0 10.0 16 18 120 200 9.7 1.5° 21 1.47 37.5970.17 = = =
HPI92711 | R3.0 6.0 10 12 60 110 5.85 1° 15 1.85 35.59 | 61.14 | 63.24 - - HPI92120 | R6.0 12.0 16 22 60 140 11.7 3° 25 2.08 32.23|38.78 | 49.69 | 60.86 -
HPI92712 | R3.0 6.0 10 12 70 120 5.85 1° 15 1.61 35.59|71.14 | 73.60 - - HPI92893 | R6.0 12.0 16 22 80 160 11.7 1.5° 25 1.49 43.09 | 80.01 - - -
HPI92713 | R3.0 6.0 10 12 80 130 5.85 1° 15 1.42 35.59|81.14 - - - HPI192894 | R6.0 12.0 16 22 106 200 11.7 1.5° 25 1.14 43.09 | 80.17 - - -
HPI92714 | R3.0 6.0 10 12 96 200 5.75 1.5° 15 1.23 28.16 | 53.31 = = = HPI92895 | R6.0 12.0 120 11.7 1° 0.99 61.18 = = = =
HPI92715 | R3.0 6.0 10 12 120 200 5.85 1° 15 0.97 35.59 - - - - _ T T
° adius raserdurchmesser chaftdurchmesser
w2070 B35 | 70| 10| 14 0 | 0 67 | 3 | 17 | 225 2313 2005 3620 4094 - “
HPI92875 | R3.5 7 0 10 14 45 95 6 7 1° 17 1.87 45.09 | 46.54 | 48.09 - - bis zu R3 +0.001~-0.005 0~-0.010
HPI92876 | R3.5 110 1.5° 147 32.34 | 60.04 - - - iber R3 \ +0.003~-0.007 0~-0.012 \ *Schaft D >06 h5
Radius Fraserdurchmesser Schaftdurchmesser NACHSTE SEITE D>
Grofle
Toleranz (mm) Toleranz (mm) Toleranz
bis zu R3 +0.001~-0.005 0~-0.010
iiber R3 \ +0.003~-0.007 0~-0.012 \ * Schaft D >¢z)6 hs
O:Hervorragend (O: Gut O:Hervorragend (O: Gut
SO M SO M i
mm Unlegierter Stahl Niedrig-Legierter Stahl r::wg:zﬁgsszm Nichtrostender Stahl | Grauguss (;K‘Ls;;g’g;ﬁ“ Temperguss Material Unlegierter Stahl Niedrig-Legierter Stahl r%%?@%i’gigm Nichtrostender Stahl | Grauguss ?(uus;;gg:)ﬁt Temperguss
VDI3323 1 2 3 4 5 6 7 8 9 0 11 12 12 13 141 15 16 17 18 19 20 VDI3323 1 2 3 4 5 6 7 8 9 0 1M1 112 12 13 144 15 16 17 18 19 20
HRc 13 25 28 32 10 29 32 38 15 35 44 15 23 10 10 26 3 25 21 HRc 13 25 28 32 10 29 32 38 15 35 44 15 23 10 10 26 3 25 21
HB 125 190 250 270 300 180 275 300 350 200 325 409 200 240 180 180 260 160 250 130 230 HB 125 190 250 270 300 180 275 300 350 200 325 409 200 240 180 180 260 160 250 130 = 230
Empfohlen O O O O O Empfohlen O O O O O
180 m!_ IS0 ml_
i Kkoeng _Goseoenny (o ey el MRS SO Loqten | Cotnorsin s oiSrg Kooy Gooegery B ey el s oo g | Cowersan s GO
VDI3323 21 22 23 24 25 27 29 30 31 32 33 34 85 36 37 38.1 382 391 39.2 393 40 41 VDI3323 21 22 23 24 25 26 27 29 30 31 32 33 34 35 36 37 38.1 382 391 392 393 40 41
HRc 15 30 25 38 34 45-49 | 50-55  56-60 61-65 66-70 42 55 HRc 15 30 25 38 34 45-49 | 50-55 56-60 61-65 66-70 42 55
HB 60 100 75 9 130 110 90 100 200 280 250 350 320 400Rm 1050Rm 421469 481-560 577-654 670-739 400 550 HB 60 100 75 9 130 110 90 100 200 280 250 350 320 400Rm 1050Rm 421469 481-560 577-654 670-739 400 550
Empfohlen © © © © © O © Empfohlen © © © ©] © O [©)]
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C-BESCHICHTETE VOLLHARTMETALL-SCHAFTFRASER ZYLINDERSCHAFT SERIE C-BESCHICHTETE VOLLHARTMETALL-SCHAFTFRASER ZYLINDERSCHAFT SERIE
2 SCHNEIDEN ECKENRADIUS fiir die RIPPENBEARBEITUNG HPI89 2 SCHNEIDEN ECKENRADIUS fiir die RIPPENBEARBEITUNG HPI89
» Verbesserung der Werkzeugstandzeit durch Aufbringen einer neuen Beschichtung » Verbesserung der Werkzeugstandzeit durch Aufbringen einer neuen Beschichtung

» Anwendung von engen Toleranzen fiir die Prazisionsbearbeitung » Anwendung von engen Toleranzen fiir die Prazisionsbearbeitung

R D3

B i

~g)
|

R Do { W

o2} | I/Lf¢

L3 L3 ~Yorvinge

L2

Entformungs-|
schrage

schrége

Maximale Reichweite

je nach Entformungsschrage
Maximale Reichweite

je nach Entformungsschrage

N N
= =] P
BEZIM... < BEZI!...<
Einheit : mm Einheit: mm
EEEEREE HEEEESE
Radius p Linge | Lange | Linge o Storwinkel () nach Entformungsschrige Radius ) Linge | Linge | Linge Storwinkel (°) nach Entformungsschrage
m R D1 D2 L1 L3 L2 D3 0.5° 1 15° 2° 3 R D1 D2 L1 L3 L2 D3 0.5° 1 1.5° 2° 3

HPI89002 | R0.02 0.2 4 0.15 0.5 45 0.17 13.99 0.61 0.65 0.68 | 0.72 | 0.82 HPI189924 | R0.02 0.4 4 0.3 2.5 45 0.37 11.01 272 | 2.87 | 3.03 | 3.22 3.67
HPI89901 R0.05 0.2 4 0.15 0.5 45 0.17 14.04 0.61 064 | 068 | 0.72 | 0.81 HPI89925 | R0.05 0.4 4 0.3 2.5 45 0.37 11.04 272 | 286 | 3.03 | 3.21 3.66
HPI89902 | R0.02 0.2 4 0.15 1 45 0.17 13.16 1.14 1.20 1.27 1.35 1.54 HPI189926 | R0.02 04 4 0.3 3 45 0.37 10.46 324 | 342 | 3.62 | 384 | 438
HPI89903 | R0.05 0.2 4 0.15 1 45 0.17 13.21 1.14 1.20 1.27 1.34 1.52 HPI189927 | R0.05 0.4 4 0.3 3 45 0.37 10.49 324 | 342 | 361 3.83 | 437
HPI89904 | R0.02 0.2 4 0.15 1.5 45 0.17 12.42 1.67 1.76 1.86 1.97 2.25 HPI89928 | RO.1 0.4 4 0.3 3 45 0.37 10.54 3.24 | 3.4 3.61 3.82 | 435
HPI89905 | R0.05 0.2 4 0.15 1.5 45 0.17 12.46 1.66 1.75 1.85 196 | 2.23 HPI89929 | R0.02 0.4 4 0.3 4 45 0.37 9.50 430 | 453 | 479 | 5.09 | 5.80
HPI89906 | R0.02 0.2 4 0.15 2 45 0.17 11.76 2.19 | 231 2.45 2.60 | 2.96 HPI89930 | R0.05 0.4 4 0.3 4 45 0.37 9.53 430 | 453 | 479 | 5.08 | 5779
HPI89907 | R0.05 0.2 4 0.15 2 45 0.17 11.80 2.19 | 231 244 | 259 | 295 HPI189931 RO.1 0.4 4 0.3 4 45 0.37 9.57 429 | 452 | 478 | 5.07 | 5.77
HPI89003 | R0.02 0.3 4 0.25 1 45 0.27 13.12 1.14 1.20 1.27 1.35 1.54 HPI89005 | R0.02 0.5 4 0.4 1 45 0.45 12.96 1.20 1.27 1.34 1.42 1.62
HPI89908 | R0.05 0.3 4 0.25 1 45 0.27 13.16 1.14 1.20 1.27 1.34 1.52 HPI89932 | R0.05 0.5 4 0.4 1 45 0.45 13.01 1.20 1.26 1.33 1.41 1.60
HPI89909 | R0.02 0.3 4 0.25 1.5 45 0.27 12.36 1.67 1.76 1.86 1.97 2.25 HPI89933 | RO.1 0.5 4 0.4 1 45 0.45 13.09 1.20 1.26 1.32 1.40 1.58
HPI89910 | R0.05 0.3 4 0.25 1.5 45 0.27 12.41 1.66 1.75 1.85 196 | 2.23 HPI89934 | R0.02 0.5 4 0.4 2 45 0.45 11.50 2.25 237 | 2.51 2.67 | 3.04
HPI89911 R0.02 0.3 4 0.25 2 45 0.27 11.69 2.19 | 231 2.45 2.60 | 2.96 HPI89935 | R0.05 0.5 4 0.4 2 45 0.45 11.54 2.25 237 | 2.51 266 | 3.03
HPI89912 | R0.05 0.3 4 0.25 2 45 0.27 11.73 2.19 | 231 244 | 259 | 295 HPI89936 | RO.1 0.5 4 0.4 2 45 0.45 11.60 2.25 237 | 250 | 2.65 3.01
HPI89913 | R0.02 0.3 4 0.25 2.5 45 0.27 11.09 272 | 287 | 3.03 | 3.22 3.67 HPI189937 | R0.02 0.5 4 0.4 3 45 0.45 10.33 3.30 | 348 | 3.69 | 3.91 4.46
HPI89914 | R0.05 0.3 4 0.25 2.5 45 0.27 11.12 272 | 286 | 3.03 | 3.21 3.66 HPI89938 | R0.05 0.5 4 0.4 3 45 0.45 10.36 3.30 | 348 | 3.68 | 3.91 4.45
HPI89915 | R0.02 0.3 4 0.25 3 45 0.27 10.54 324 | 342 | 362 | 384 | 438 HPI89939 | RO.1 0.5 4 0.4 3 45 0.45 10.41 330 | 348 | 3,67 | 389 | 443
HPI89916 | R0.05 0.3 4 0.25 3 45 0.27 10.57 3.24 | 342 | 361 3.83 | 437 HPI89940 | R0.02 0.5 4 0.4 4 45 0.45 9.37 436 | 459 | 486 | 5.16 | 5.88
HPI89004 | R0.02 04 4 0.3 1 45 0.37 13.07 1.14 1.20 1.27 1.35 1.54 HPI189941 R0.05 0.5 4 0.4 4 45 0.45 9.40 435 | 459 | 486 | 5.15 5.87
HPI89917 | R0.05 04 4 0.3 1 45 0.37 13.12 1.14 1.20 1.27 1.34 1.52 HPI89942 | RO.1 0.5 4 0.4 4 45 0.45 9.44 435 | 459 | 485 | 5.14 | 5.85
HPI89918 | RO.1 04 4 0.3 1 45 0.37 13.20 1.14 1.19 1.26 1.33 1.50 HPI89943 | R0.02 0.5 4 0.4 5 45 0.45 8.58 5.41 570 | 6.04 | 6.41 7.31
HPI89919 | R0.02 0.4 4 0.3 1.5 45 0.37 12.30 1.67 1.76 1.86 197 | 2.25 HPI89944 | R0.05 0.5 4 0.4 5 45 0.45 8.60 5.41 570 | 6.03 | 640 | 7.30
HPI89920 | R0.05 0.4 4 0.3 1.5 45 0.37 12.35 1.66 1.75 1.85 1.96 | 2.23 HPI89945 | RO.1 0.5 4 0.4 5 45 0.45 8.63 540 | 5.70 | 6.02 | 6.39 | 7.27
HPI89921 R0.02 04 4 0.3 2 45 0.37 11.62 2.19 | 231 245 | 2,60 | 2.96 HPI89946 | R0.02 0.5 4 0.4 6 45 0.45 7.90 6.46 | 6.81 7.21 7.65 | 8.73
HPI89922 | R0.05 04 4 0.3 2 45 0.37 11.66 2.19 | 231 244 | 259 | 295 HPI89947 | R0.05 0.5 4 0.4 6 45 0.45 7.92 6.46 | 6.81 7.20 | 7,65 | 8.72
HPI89923 | RO0.1 04 4 0.3 2 45 0.37 11.72 219 | 230 | 243 | 258 | 292 HPI89948 | RO.1 0.5 4 0.4 6 45 0.45 7.95 6.46 | 6.81 720 | 763 | 8.70
Eckenradius Fraserdurchmesser Schaftdurchmesser NACHSTE SEITED Eckenradius Fraserdurchmesser Schaftdurchmesser NACHSTE SEITED>
Toleranz (mm) Toleranz (mm) Toleranz Toleranz (mm) Toleranz (mm) Toleranz
+0.005 | 0~-0.010 | h4 +0.005 | 0~-0.010 | h4
O:Hervorragend (O: Gut O:Hervorragend O: Gut
SO M SO E—— M i
mm Unlegierter Stahl Niedrig-Legierter Stahl t‘:: ws:zﬁgizm Nichtrostender Stahl Grauguss %sgggrea%ﬁn Temperguss Bgc?utglxal'g Unlegierter Stahl Niedrig-Legierter Stahl ﬁ'ﬁr\}{lﬁiﬁﬁgm Nichtrostender Stahl Grauguss ?(uus;;gg:)ﬁt Temperguss
VDI3323 1 2 3 4 5 6 7 8 9 0 11 12 12 13 141 15 16 17 18 19 20 VDI3323 1 2 3 4 5 6 7 8 9 0 1M1 112 12 13 144 15 16 17 18 19 20
HRc 13 25 28 32 10 29 32 38 15 35 44 15 23 10 10 26 3 25 21 HRc 13 25 28 32 10 29 32 38 15 35 44 15 23 10 10 26 3 25 21
HB 125 190 250 270 300 180 275 300 350 200 325 409 200 240 180 180 260 160 250 130 230 HB 125 190 250 270 300 180 275 300 350 200 325 409 200 240 180 180 260 160 250 130 = 230
Empfohlen O O O O O Empfohlen O O O O O
com N/ s | 4 | 1S0 __
o Koluginrg  Cussiogenng | (hores) P elie” Hustesindo Spsigennge Logorungen  Ceiéetersian  Hoross GRS Bty Kookgonry  Guesgonng | B TS Vel Mastesindge Suprgennoen e B
VDI3323 21 22 23 24 25 26 27 29 30 31 32 33 34 85 36 37 38.1 382 391 39.2 393 40 41 VDI3323 21 22 23 24 25 26 27 29 30 31 32 B8 34 35 36 37 38.1 382 391 39.2 | 393 40 41
HRc 15 30 25 38 34 45-49 | 50-55  56-60 61-65 66-70 42 55 HRc 15 30 25 38 34 45-49 | 50-55  56-60 61-65 66-70 42 55
HB 60 100 75 9 130 110 90 100 200 280 250 350 320 400Rm 1050Rm 421469 481-560 577-654 670-739 400 550 HB 60 100 75 9 130 110 90 100 200 280 250 350 320 400Rm 1050Rm 421469 481-560 577-654 670-739 400 550
Empfohlen © © © © © O © Empfohlen © © [©)] © © O ©)]
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‘I PREMIUM VOLLHARTMETALL FASER
fiir HOCHGEHARTETEN STAHLL

PREMIUM VOLLHARTMETALL FASER‘—‘ l
fiir HOCHGEHARTETEN STAHL ’

C-BESCHICHTETE VOLLHARTMETALL-SCHAFTFRASER ZYLINDERSCHAFT SERIE C-BESCHICHTETE VOLLHARTMETALL-SCHAFTFRASER ZYLINDERSCHAFT SERIE
2 SCHNEIDEN ECKENRADIUS fiir die RIPPENBEARBEITUNG HPI89 2 SCHNEIDEN ECKENRADIUS fiir RIPPENBEARBEITUNG HPI89
» Verbesserung der Werkzeugstandzeit durch Aufbringen einer neuen Beschichtung » Verbesserung der Werkzeugstandzeit durch Aufbringen einer neuen Beschichtung

» Anwendung von engen Toleranzen fiir die Prazisionsbearbeitung » Anwendung von engen Toleranzen fiir die Prazisionsbearbeitung

R R
R s J R s /|
/ DZI[I = #01 d D{“ = #01
L1 e 2 :? Lt le ) =§
Ls 2% ity ., L3 23 Srvingey .,
58 5 8 ertmunge T
| L2 28 | L2 22 e
= | c N/ i
+0.005 W S.53-55 S +0.005 Beschichtung
Einheit : mm Einheit: mm
Ecken | Friser Schnitt | Hals | Gesamt | Hals Maximale Reichweite je Ecken | Fraser Schnitt | Hals |Gesamt L. Maximale Reichweite je
Radius o Linge | Linge | Linge o Storwinkel (°) nach Entformungsschrage Radius [} Linge | Lange | Linge Storwinkel (°) nach Entformungsschrage
R D1 D2 L1 L3 L2 D3 0.5° 1° 1.5° 2° 3° R D1 D2 L1 L3 L2 D3 0.5° 1° 1.5° 2° 3°

HPI89006 | R0.02 0.6 4 0.5 2 45 0.55 11.42 225 | 237 | 251 | 267 | 3.04 HPI189972 | RO.1 0.8 4 0.65 2 45 0.75 11.36 225 | 237 | 250 | 265 | 3.01
HPI89949 | R0.05 0.6 4 0.5 2 45 0.55 11.46 225 | 237 | 251 | 266 | 3.03 HPI89973 | R0.2 0.8 4 0.65 2 45 0.75 11.50 224 | 236 | 248 | 262 | 296
HP189950 | RO.1 0.6 4 0.5 2 45 0.55 11.52 225 | 237 | 250 | 2,65 | 3.01 HP189974 | R0.02 0.8 4 0.65 4 45 0.75 9.05 436 | 459 | 486 | 5.16 | 588
HPI89951 | R0.02 0.6 4 0.5 4 45 0.55 9.27 436 | 459 | 486 | 516 | 5.88 HPI89975 | R0.05 0.8 4 0.65 4 45 0.75 9.08 435 | 459 | 486 | 5.15 | 5.87
HPI189952 | R0.05 0.6 4 0.5 4 45 0.55 9.29 435 | 459 | 486 | 5.15 | 587 HP189976 | RO.1 0.8 4 0.65 4 45 0.75 9.12 435 | 459 | 485 | 5.14 | 585
HPI89953 | RO.1 0.6 4 0.5 4 45 0.55 9.34 435 | 459 | 485 | 5.14 | 585 HPI189977 | R0.2 0.8 4 0.65 4 45 0.75 9.21 435 | 457 | 483 | 512 | 581
HP189954 | R0.02 0.6 4 0.5 6 45 0.55 7.80 646 | 681 | 721 | 765 | 873 HPI189978 | R0.02 0.8 4 0.65 6 45 0.75 7.57 646 | 6.81 | 721 | 765 | 873
HPI89955 | R0.05 0.6 4 0.5 6 45 0.55 7.81 646 | 6.81 | 720 | 7.65 | 872 HPI89979 | R0.05 0.8 4 0.65 6 45 0.75 7.59 646 | 6.81 | 720 | 7.65 | 872
HP189956 | RO.1 0.6 4 0.5 6 45 0.55 7.85 646 | 681 | 720 | 763 | 870 HP189980 | RO.1 0.8 4 0.65 6 45 0.75 7.62 646 | 681 | 720 | 763 | 870
HPI89957 | R0.02 0.6 4 0.5 8 50 0.55 6.72 856 | 9.03 | 956 | 10.15 | 11.41 HPI89981 | R0.2 0.8 4 0.65 6 45 0.75 7.68 645 | 6.79 | 718 | 7.61 | 8.65
HPI89958 | R0.05 0.6 4 0.5 8 50 0.55 6.74 856 | 9.03 | 955 | 10.14 | 11.40 HP189982 | R0.02 0.8 4 0.65 8 50 0.75 6.50 856 | 9.03 | 956 | 10.15 | 11.29
HPI89959 | RO.1 0.6 4 0.5 8 50 0.55 6.76 856 | 9.03 | 954 | 10.13 | 11.39 HPI189983 | R0.05 0.8 4 0.65 8 50 0.75 6.51 856 | 9.03 | 955 | 10.14 | 11.29
HPI89960 | R0.02 0.6 4 0.5 10 50 0.55 591 1067 | 11.25 | 11.91 | 12.64 | 13.74 HP189984 | RO.1 0.8 4 0.65 8 50 0.75 6.54 856 | 9.03 | 9.54 | 10.13 | 11.28
HPI89961 | R0.05 0.6 4 0.5 10 50 0.55 592 10.67 | 11.25 | 11.90 | 12.63 | 13.74 HPI189985 | R0.2 0.8 4 0.65 8 50 0.75 6.58 856 | 9.01 | 953 | 10.10 | 11.26
HP189962 | RO.1 0.6 4 0.5 10 50 0.55 5.94 1066 | 11.25 | 11.89 | 12.62 | 13.73 HP189986 | R0.05 0.8 4 0.65 12 50 0.75 5.08 1277 | 1347 | 14.25 | 15.11 | 15.96
HP189007 | R0.02 0.7 4 0.55 2 45 0.65 11.34 225 | 237 | 251 | 267 | 3.04 HP189987 | RO.1 0.8 4 0.65 12 50 0.75 5.09 12.77 | 1346 | 14.24 | 15.11 | 15.95
HPI89963 | R0.05 0.7 4 0.55 2 45 0.65 11.38 225 | 237 | 251 | 266 | 3.03 HP189988 | R0.2 0.8 4 0.65 12 50 0.75 5.12 12.76 | 13.45 | 14.22 | 15.09 | 15.93
HP189964 | RO.1 0.7 4 0.55 2 45 0.65 11.44 225 | 237 | 250 | 265 | 3.01 HPI89009 | RO.1 0.9 4 0.7 4 45 0.85 9.01 435 | 459 | 485 | 5.14 | 585
HPI189965 | R0.02 0.7 4 0.55 4 45 0.65 9.16 436 | 459 | 486 | 5.16 | 588 HP189989 | RO.1 0.9 4 0.7 8 50 0.85 6.42 856 | 9.03 | 9.54 | 10.13 | 11.22
HPI89966 | R0.05 0.7 4 0.55 4 45 0.65 9.19 435 | 459 | 486 | 515 | 5.87 HPI89010 | RO.1 1.0 4 0.8 4 50 0.95 8.89 435 | 459 | 485 | 514 | 585
HPI89967 | RO.1 0.7 4 0.55 4 45 0.65 9.23 435 | 459 | 485 | 5.14 | 585 HPI89990 | R0.2 1.0 4 0.8 4 50 0.95 8.98 435 | 457 | 483 | 512 | 581
HPI89968 | R0.02 0.7 4 0.55 6 45 0.65 7.68 646 | 681 | 721 | 765 | 8.73 HPI189991 | RO.1 1.0 4 0.8 6 50 0.95 737 646 | 681 | 720 | 763 | 870
HPI89969 | R0.05 0.7 4 0.55 6 45 0.65 7.70 646 | 6.81 | 720 | 7.65 | 872 HPI189992 | R0.2 1.0 4 0.8 6 50 0.95 7.44 645 | 679 | 718 | 7.61 | 8.65
HPI89970 | RO.1 0.7 4 0.55 6 45 0.65 7.73 646 | 6.81 | 720 | 763 | 870 HPI89993 | R0.3 1.0 4 0.8 6 50 0.95 7.50 645 | 6.78 | 7.16 | 7.58 | 8.61
HPI89008 | R0.02 0.8 4 0.65 2 45 0.75 11.25 225 | 237 | 251 | 267 | 3.04 HP189994 | RO.1 1.0 4 0.8 8 50 0.95 6.30 856 | 9.03 | 954 | 10.13 | 11.16
HPI89971 | R0.05 0.8 4 0.65 2 45 0.75 11.29 225 | 237 | 251 | 266 | 3.03 HPI89995 | RO.2 1.0 4 0.8 8 50 0.95 6.34 856 | 9.01 | 953 | 10.10 | 11.15

Eckenradius Fraserdurchmesser Schaftdurchmesser NACHSTE SEITED Eckenradius Fraserdurchmesser Schaftdurchmesser NACHSTE SEITED>
Toleranz (mm) Toleranz (mm) Toleranz Toleranz (mm) Toleranz (mm) Toleranz

+0.005 | 0~-0.010 | h4 +0.005 | 0~-0.010 | h4
O:Hervorragend (O: Gut O:Hervorragend (O: Gut
SO M SO E—— M K
i ) e ) Hochlegierter Stahl . Gusseisen mit ) Gusseisen mit
mm Unlegierter Stahl Niedrig-Legierter Stahl e s Nichtrostender Stahl Grauguss  kgelgraphit | eTPerguss Bgc?utglxal'g Unlegierter Stahl Niedrig-Legierter Stahl ﬁ'ﬁr\}{lﬁiﬁﬁgm Nichtrostender Stahl Grauguss i gelgraphit  Temperguss

VDI 3323 1 2 3 4 5 6 7 8 9 10 1.1 1.2 12 13 141 15 16 17 18 19 20 VDI 3323 1 2 3 4 5 6 7 8 9 10 1.1 1.2 12 13 14.1 15 16 17 18 19 20

HRc 13 25 28 32 10 29 32 38 15 35 44 15 23 10 10 26 3 25 21 HRc 13 25 28 32 10 29 32 38 15 35 44 15 23 10 10 26 3 25 21

HB 125 190 250 270 300 180 275 300 350 200 325 409 200 240 180 180 260 160 250 130 230 HB 125 190 250 270 300 180 275 300 350 200 B25] 409 200 240 180 180 260 160 250 130 230
Empfohlen O O O O O Empfohlen O O O O O

1O S T TEE—— IS0 __

Material ~ Aluminium- Aluminium- Ku &K jeru Nlchtelsen Titan- Material ~ Aluminium- Aluminium- jeru Nlchtelsen i sndi i Titan-
Knetiegierung ~ Gusslegierung Messmgng Metalle  Hitzebestandige Superlegierungen | egierungen Beschrebung Knetlegierung  Gusslegierung ru M%Slngrg Metalle Hitzebestandige Superiegierungen Legierungen

VDI3323 21 22 23 24 25 26 27 29 30 31 32 33 34 85 36 37 38.1 382 391 39.2 393 40 41 VDI3323 21 22 23 24 25 26 27 29 30 31 32 B8 34 35 36 37 38.1 382 391 39.2 | 393 40 41

HRc 15 30 25 38 34 45-49 | 50-55  56-60 61-65 66-70 42 55 HRc 15 30 25 38 34 45-49 | 50-55  56-60 61-65 66-70 42 55

HB 60 100 75 90 130 110 90 100 200 280 250 350 320 400Rm 1050 Rm 421469 481-560 577-654 670-739 400 550 HB 60 100 75 90 130 110 90 100 200 280 250 350 320 400Rm 1050 Rm 421469 481-560 577-654 670-739 400 550
Empfohlen © © © © © O © Empfohlen © © © © © O ©
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‘I PREMIUM VOLLHARTMETALL FASER
fiir HOCHGEHARTETEN STAHLL

PREMIUM VOLLHARTMETALL FASER‘—‘ l
fiir HOCHGEHARTETEN STAHL ’

C-BESCHICHTETE VOLLHARTMETALL-SCHAFTFRASER ZYLINDERSCHAFT SERIE C-BESCHICHTETE VOLLHARTMETALL-SCHAFTFRASER ZYLINDERSCHAFT SERIE
2 SCHNEIDEN ECKENRADIUS fiir die RIPPENBEARBEITUNG HPI89 2 SCHNEIDEN ECKENRADIUS fiir die RIPPENBEARBEITUNG HPI89
» Verbesserung der Werkzeugstandzeit durch Aufbringen einer neuen Beschichtung » Verbesserung der Werkzeugstandzeit durch Aufbringen einer neuen Beschichtung

» Anwendung von engen Toleranzen fiir die Prézisionsbearbeitung » Anwendung von engen Toleranzen fiir die Prazisionsbearbeitung
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je nach Entformungsschrége|

[ 2= [

Einheit : mm Einheit: mm
Ecken | Fraser Schnitt| Hals | Gesamt | Hals Maximale Reichweite je Ecken | Fraser Schnitt | Hals |Gesamt Maximale Reichweite je
Radius o Linge | Linge | Linge o Storwinkel (°) nach Entformungsschrage Radius [0} Linge | Lange | Linge Storwinkel (°) nach Entformungsschrage
R D1 D2 L1 L3 L2 D3 0.5° 1° 1.5° 2° 3° R D1 D2 L1 L3 L2 D3 0.5° 1° 1.5° 2° 3°
HPI89996 | RO.1 1.0 4 0.8 10 50 0.95 5.50 10.66 | 11.25 | 11.89 | 12.62 | 13.50 HP189821 R0.3 2.0 4 1.7 8 50 1.95 4.96 836 | 864 | 894 | 926 | 9.99
HPI89997 | R0.2 1.0 4 0.8 10 50 0.95 5.53 1066 | 11.23 | 11.88 | 12.60 | 13.48 HPI89822 | R0.5 2.0 4 1.7 8 50 1.95 5.05 835 | 862 | 892 | 923 | 994
HPI89998 | R0.3 1.0 4 0.8 10 50 0.95 5.57 1065 | 11.22 | 11.86 | 12.57 | 13.47 HPI89823 | R0.8 2.0 4 1.7 8 50 1.95 5.18 834 | 860 | 888 | 9.19 | 9.87
HPI89999 | RO.1 1.0 4 0.8 12 55 0.95 4.87 12.77 | 13.46 | 14.24 | 15.00 | 15.84 HPI89824 | R0.2 2.0 4 1.7 12 55 1.95 3.66 1249 | 1292 | 13.38 | 13.88 | 14.99
HPI189801 R0.2 1.0 4 0.8 12 55 0.95 490 12.76 | 1345 | 14.22 | 1499 | 15.82 HPI89825 | R0.5 2.0 4 1.7 12 55 1.95 3.73 1248 | 12.90 | 13.35 | 13.83 | 14.91
HPI89802 | RO.1 1.0 4 0.8 16 60 0.95 3.97 1698 | 1790 | 1892 | 19.42 | 20.51 HPI89826 | R0.2 2.0 4 1.7 16 55 1.95 2.92 16.63 | 17.20 | 17.81 | 18.48 -
HPI89803 | R0.2 1.0 4 0.8 16 60 0.95 3.99 16.97 | 17.89 | 18.92 | 19.41 | 20.49 HPI89827 | R0.3 2.0 4 1.7 16 55 1.95 2.93 16.62 | 17.19 | 17.80 | 18.46 -
HPI89804 | R0.3 1.0 4 0.8 16 60 0.95 4.01 16.97 | 17.88 | 18.90 | 19.40 | 20.47 HPI89828 | R0.5 2.0 4 1.7 16 55 1.95 2.96 16.62 | 17.18 | 17.78 | 18.43 -
HPI89805 | RO.1 1.0 4 0.8 20 60 0.95 3.35 21.19 | 22.34 | 23.23 | 23.85 | 25.18 HPI89829 | R0.8 2.0 4 1.7 16 55 1.95 3.01 16.61 | 17.16 | 17.75 | 18.39 | 19.81
HPI89806 | R0.2 1.0 4 0.8 20 60 0.95 3.37 21.18 | 22.33 | 23.23 | 23.84 | 25.16 HPI89830 | R0.2 2.0 4 1.7 20 60 1.95 242 20.76 | 21.48 | 22.25 | 23.07 =
HPI89807 | R0.3 1.0 4 0.8 20 60 0.95 3.38 21.17 | 22.32 | 23.22 | 23.83 | 25.15 HPI189831 R0.3 2.0 4 1.7 20 60 1.95 243 20.76 | 21.47 | 22.24 | 23.06 -
HPI89015 | RO.1 1.5 4 1.35 4 50 1.45 8.21 423 | 437 | 453 | 469 | 5.06 HPI89832 | R0.5 2.0 4 1.7 20 60 1.95 2.45 20.75 | 21.46 | 22.22 | 23.03 -
HPI89808 | R0.2 1.5 4 1.35 4 50 1.45 8.31 422 | 436 | 4.51 468 | 5.04 HPI89833 | R0.8 2.0 4 1.7 20 60 1.95 2.49 20.74 | 21.44 | 22.18 | 22.98 -
HPI89809 | RO.1 1.5 4 1.35 8 50 1.45 5.64 836 | 865 | 896 | 9.29 | 10.04 HPI89834 | R0.2 2.0 4 1.7 25 65 1.95 2.00 25.93 | 26.83 | 27.79 | 28.82 -
HPI89810 | R0.2 1.5 4 1.35 8 50 1.45 5.68 836 | 864 | 895 | 9.28 | 10.01 HPI89835 | R0.5 2.0 4 1.7 25 65 1.95 2.02 2592 | 26.81 | 27.76 | 28.78 -
HPI89811 R0.3 1.5 4 1.35 8 50 1.45 5.73 836 | 864 | 894 | 9.26 | 9.99 HPI89836 | R0.2 2.0 4 1.7 30 70 1.95 1.70 31.10 | 32.18 | 33.33 - -
HPI89812 | R0.2 1.5 4 1.35 12 55 1.45 4.32 1249 | 1292 | 13.38 | 13.88 | 14.99 HPI89837 | R0.5 2.0 4 1.7 30 70 1.95 1.72 31.09 | 32.16 | 33.30
HPI89813 | RO.1 1.5 4 1.35 15 55 1.45 3.64 1560 | 16.14 | 16.72 | 17.34 | 18.74 HPI89030 | R0.2 3.0 6 2.5 8 55 2.85 6.26 855 | 884 | 9.16 | 9.49 | 10.24
HPI89814 | R0.2 1.5 4 1.35 15 55 1.45 3.66 15.59 | 16.13 | 16.71 | 17.33 | 18.71 HPI89838 | R0.3 3.0 6 2.5 8 55 2.85 6.30 855 | 884 | 9.14 | 948 | 10.22
HPI89815 | R0.3 1.5 4 1.35 15 55 1.45 3.68 15.59 | 16.12 | 16.70 | 17.31 | 18.69 HPI89839 | R0O.5 3.0 6 2.5 8 55 2.85 6.40 854 | 882 | 9.12 | 945 | 10.17
HPI89816 | RO.1 1.5 4 1.35 20 60 1.45 2.90 20.77 | 21.49 | 22.26 | 23.09 - HPI89840 | R0.2 3.0 6 2.5 12 60 2.85 4.85 12.69 | 13.12 | 13.59 | 14.09 | 15.22
HPI89817 | R0.2 1.5 4 1.35 20 60 1.45 291 20.76 | 21.48 | 22.25 | 23.07 - HPI189841 R0.5 3.0 6 2.5 12 60 2.85 493 1268 | 13.10 | 13.56 | 14.05 | 15.14
HPI89818 | R0.3 1.5 4 1.35 20 60 1.45 2.93 20.76 | 21.47 | 22.24 | 23.06 - HPI89842 | R0.2 3.0 6 2.5 16 60 2.85 3.96 16.82 | 17.40 | 18.02 | 18.69 | 20.19
HPI89020 | R0.2 2.0 4 1.7 6 50 1.95 5.93 6.29 | 650 | 673 | 698 | 7.53 HPI89843 | R0.3 3.0 6 2.5 16 60 2.85 3.98 16.82 | 17.39 | 18.01 | 18.67 | 20.17
HPI89819 | R0.5 2.0 4 1.7 6 50 1.95 6.12 6.28 | 648 | 6.70 | 693 | 745 HPI89844 | R0.5 3.0 6 2.5 16 60 2.85 4.01 16.81 | 17.38 | 17.99 | 18.64 | 20.12
HPI89820 | R0.2 2.0 4 1.7 8 50 1.95 492 836 | 864 | 895 | 9.28 | 10.01 HPI89845 | R0.2 3.0 6 2.5 20 65 2.85 3.34 20.96 | 21.68 | 22.45 | 23.29 | 25.16
Eckenradius Fraserdurchmesser Schaftdurchmesser NACHSTE SEITED Eckenradius Fraserdurchmesser Schaftdurchmesser NACHSTE SEITED
Toleranz (mm) Toleranz (mm) Toleranz Toleranz (mm) Toleranz (mm) Toleranz
+0.005 | 0~-0.010 | h4 +0.005 | 0~-0.010 | h4
O:Hervorragend (O: Gut O:Hervorragend (O: Gut
SO M SO I ——— M i
mm Unlegierter Stahl Niedrig-Legierter Stahl E‘::ws:zﬁgssﬁm Nichtrostender Stahl Grauguss %sgggrea%ﬁn Temperguss Bgc?utglxal'g Unlegierter Stahl Niedrig-Legierter Stahl r:g%%grgggittgm Nichtrostender Stahl Grauguss ?(uus;;gg:)ﬁt Temperguss
VDI3323 1 2 3 4 5 6 7 8 9 0 1M1 12 12 13 141 15 16 17 18 19 20 VDI3323 1 2 3 4 5 6 7 8 9 0 1M1 12 12 13 141 15 16 17 18 19 20
HRc 13 25 28 32 10 29 32 38 15 35 44 15 23 10 10 26 3 25 21 HRc 13 25 28 32 10 29 32 38 15 35 44 15 23 10 10 26 3 25 21
HB 125° 190 250 270 300 180 275 300 350 200 325 409 200 240 180 180 260 160 250 130 230 HB 125 190 250 270 300 180 275 300 350 200 325 409 200 240 180 180 260 160 250 130 230
Empfohlen O O O O O Empfohlen O O O O O
coml N/ s | 4 | 1S0 __
iy logog  Cosegenr (e Teany) Wil Hsosndoo Spaleden g Loqrigen | Comnersan | fetass G it ooy Cogenny B oy e, USRS et | Coteersan s GE
VDI3323 21 22 23 24 25 26 27 29 30 31 32 33 34 35 36 37 381 382 391 392 393 40 41 VDI3323 21 22 23 24 25 26 27 29 3 31 32 33 34 35 36 37 381 382 391 392 393 40 41
HRc 15 30 25 38 34 45-49 | 50-55 56-60 61-65 66-70 42 55 HRc 15 | 30 25 38 34 45-49 | 50-55 56-60 61-65 66-70 42 55
HB 60 100 75 9 130 110 90 100 200 280 250 350 320 400Rm 1050Rm 421469 481560 577-654 670-739 400 550 HB 60 100 75 9 130 110 90 100 200 280 250 350 320 400Rm 1050Rm 421469 481560 577654 670-739 400 550
Empfohlen © © © © © O © Empfohlen © © [©)] © © O ©)]
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fiir HOCHGEHARTETEN STAHLL

- 4
PREMIUM VOLLHARTMETALL FASER Q= I
fiir HOCHGEHARTETEN STAHL -

C-BESCHICHTETE VOLLHARTMETALL-SCHAFTFRASER ZYLINDERSCHAFT SERIE C-BESCHICHTETE VOLLHARTMETALL-SCHAFTFRASER ZYLINDERSCHAFT SERIE
2 SCHNEIDEN ECKENRADIUS fiir die RIPPENBEARBEITUNG HPI89 2 SCHNEIDEN SCHARF fiir die RIPPENBEARBEITUNG HPI88
» Verbesserung der Werkzeugstandzeit durch Aufbringen einer neuen Beschichtung » Verbesserung der Werkzeugstandzeit durch Aufbringen einer neuen Beschichtung

» Anwendung von engen Toleranzen fiir die Prazisionsbearbeitung » Anwendung von engen Toleranzen fiir die Prazisionsbearbeitung

R
R D3 T D3 i
/ DzI[I I/I_T%; DzIﬂ l/l_fjim
Ll yé’ L gg’
L3 gg’ w‘% P L3 ég Sy
| = 2 | = ¢ Elememmn | |70
=5 =3
BEEZB.. el il ‘ |
+0.005 Beschichiung 5.53-55 35° Beschichiung 5.56-62
Einheit : mm Einheit: mm
Ecken | Friser Schnitt | Hals | Gesamt | Hals Maximale Reichweite je Fraser Schnitt Hals | Gesamt Hals Maximale Reichweite je
m R D1 D2 L1 L3 L2 D3 0.5° 1° 1.5° 2° 3° D1 D2 L1 L3 L2 D3 0.5° 1° 1.5° 2° 3°
HPI89846 | R0.3 3.0 6 25 20 65 2.85 3.36 20.95 | 21.67 | 22.44 | 23.27 | 25.14 HPI88001 0.1 4 0.08 0.3 45 0.085 14.38 0.36 0.38 0.40 0.43 0.49
HPI89847 | R0.5 3.0 6 2.5 20 65 2.85 3.38 20.95 | 21.66 | 22.42 | 23.24 | 25.09 HPI88901 0.1 4 0.08 0.5 45 0.085 14.03 0.57 0.60 0.64 0.68 0.77
HPI89848 | R0.2 3.0 6 25 30 75 2.85 241 31.29 | 32.38 | 33.54 | 34.79 - HPI188902 0.1 4 0.08 0.75 45 0.085 13.61 0.83 0.88 0.93 0.99 1.13
HPI89849 | R0.3 3.0 6 25 30 75 2.85 241 31.29 | 32.37 | 33.53 | 34.77 - HPI188903 0.1 4 0.08 1 45 0.085 13.21 1.10 1.16 1.22 1.30 1.48
HPI89850 | RO.5 3.0 6 25 30 75 2.85 2.43 31.28 | 32.36 | 33.51 | 34.74 - HPI880015 | 0.15 4 0.12 0.3 45 0.135 14.37 0.36 0.38 0.40 0.43 0.49
HPI89851 | R0.2 3.0 6 2.5 35 80 2.85 2.11 36.46 | 37.72 | 39.08 | 40.54 - HPI88904 0.15 4 0.12 0.5 45 0.135 14.01 0.57 0.60 0.64 0.68 0.77
HPI89852 | RO.5 3.0 6 2.5 35 80 2.85 2.13 36.45 | 37.70 | 39.05 | 40.49 - HPI88905 0.15 4 0.12 0.75 45 0.135 13.59 0.83 0.88 0.93 0.99 1.13
. . HPI88906 0.15 4 0.12 1 45 0.135 13.19 1.10 1.16 1.22 1.30 1.48
HPI188907 0.15 4 0.12 1.5 45 0.135 12.46 1.62 1.71 1.81 1.92 2.19
+0.005 | 0~-0.010 | ha HPI188002 0.2 4 0.15 0.5 45 0.17 13.95 0.62 0.65 0.69 0.73 0.83
HPI188908 0.2 4 0.15 0.75 45 0.17 13.53 0.88 0.93 0.98 1.04 1.19
HPI88909 0.2 4 0.15 1 45 0.17 13.13 1.14 1.20 1.27 1.35 1.54
HPI88910 0.2 4 0.15 1.5 45 0.17 12.39 1.67 1.76 1.86 1.98 2.26
HPI88911 0.2 4 0.15 2 45 0.17 11.73 2.19 2.31 245 2.60 297
HPI88912 0.2 4 0.15 25 45 0.17 11.14 2.72 2.87 3.04 3.22 3.68
HPI88913 0.2 4 0.15 3 45 0.17 10.61 3.25 342 3.62 3.85 4.39
HPI88003 0.3 4 0.25 1 45 0.27 13.08 1.14 1.20 1.27 1.35 1.54
HPI88914 0.3 4 0.25 1.5 45 0.27 12.33 1.67 1.76 1.86 1.98 2.26
HPI88915 0.3 4 0.25 2 45 0.27 11.67 2.19 2.31 2.45 2.60 297
HPI88916 0.3 4 0.25 2.5 45 0.27 11.06 2.72 2.87 3.04 3.22 3.68
HPI88917 0.3 4 0.25 3 45 0.27 10.52 3.25 342 3.62 3.85 4.39
HPI88004 0.4 4 0.3 1 45 0.37 13.04 1.14 1.20 1.27 1.35 1.54
HPI88918 0.4 4 0.3 1.5 45 0.37 12.27 1.67 1.76 1.86 1.98 2.26
HPI88919 0.4 4 0.3 2 45 0.37 11.59 2.19 2.31 245 2.60 297
HPI188920 0.4 4 0.3 25 45 0.37 10.98 2.72 2.87 3.04 3.22 3.68
HPI188921 0.4 4 0.3 3 45 0.37 10.44 3.25 3.42 3.62 3.85 4.39
Toleranz (mm) Toleranz
0~-0.010 | h4
Verstarkte Schneidkante
O:Hervorragend (O: Gut O:Hervorragend (O: Gut

1SO [ —— M Iso M K
i ) o ) Hochlegierter Stahl . Gusseisen mit i ; o ) i ) Gusseisen mit
mm Unlegierter Stahl Niedrig-Legierter Stahl und chn(zeugstahl Nichtrostender Stahl Grauguss  kgelgraphit | eTPerguss m Unlegierter Stahl Niedrig-Legierter Stahl r:g%%gr'gggigm Nichtrostender Stahl Grauguss i gelgraphit  Temperguss
VDI 3323 1 2 3 4 5 6 7 8 9 10 1.1 1.2 12 13 141 15 16 17 18 19 20 VDI 3323 1 2 3 4 5 6 7 8 9 10 1.1 1.2 12 13 141 15 16 17 18 19 20
HRc 13 25 28 32 10 29 32 38 15 35 44 15 23 10 10 26 3 25 21 HRc 13 25 28 32 10 29 32 38 15 35 44 15 23 10 10 26 3 25 21
HB 125 190 250 270 300 180 275 300 350 200 325 409 200 240 180 180 260 160 250 130 230 HB 125 190 250 270 300 180 275 300 350 200 325 409 200 240 180 180 260 160 250 130 230
Empfohlen O O O O O Empfohlen O O O O O
1O Sy W— 1S 0 S e T~ —
N e T e I, S, S G s S, | o oo
Beschrebung Knetlegiening Gusslegierung (éjrgze Messing) Metalle Hitzebesténdige Superlegierungen Legierungen Beschrebung Knetlegieung Gusslegierung (Bronze/Messing) Metalls Hitzebestéandige Superlegierungen Legierungen
VDI3323 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 381 | 382 | 39.1 | 39.2 | 39.3 40 41 VDI3323 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 381 [ 382 | 39.1 | 39.2 | 39.3 40 41
c 15 30 25 38 34 45-49 | 50-55  56-60 61-65 66-70 42 55 HRc 15 30 25 38 34 45-49 | 50-55 56-60 61-65 66-70 42 55
HB 60 100 75 90 130 110 90 100 200 280 250 350 320 400Rm 1050 Rm 421469 481-560 577-654 670-739 400 550 HB 60 100 75 90 130 110 90 100 200 280 250 350 320 400Rm 1050Rm 421469 481-560 577-654 670-739 400 550
Empfohlen © © © © ©) ©) © Empfohlen © ©) © ©) © O ©
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‘I PREMIUM VOLLHARTMETALL FASER PREMIUM VOLLHARTMETALL Fiser Q= |
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C-BESCHICHTETE VOLLHARTMETALL-SCHAFTFRASER ZYLINDERSCHAFT SERIE C-BESCHICHTETE VOLLHARTMETALL-SCHAFTFRASER ZYLINDERSCHAFT SERIE
2 SCHNEIDEN SCHAREF fiir die RIPPENBEARBEITUNG HPI88 2 SCHNEIDEN SCHAREF fiir die RIPPENBEARBEITUNG HPI88
» Verbesserung der Werkzeugstandzeit durch Aufbringen einer neuen Beschichtung » Verbesserung der Werkzeugstandzeit durch Aufbringen einer neuen Beschichtung

» Anwendung von engen Toleranzen fiir die Prazisionsbearbeitung » Anwendung von engen Toleranzen fiir die Prazisionsbearbeitung
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Maximale Reichweite
je nach Entformungsschrage
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pLuze| .

Maximale Reichweite
je nach Entformungsschréage

Einheit : mm Einheit: mm
Friaser | Schaft | Schnitt | Hals | Gesamt | Hals Maximale Reichweite je Friser | Schaft | Schnitt | Hals | Gesamt | Hals Maximale Reichweite je
7] (7} Liange | Lange Lange ("] Storwinkel (°) nach Entformungsschrage [ (1) Linge | Linge | Lange o Storwinkel (°) nach Entformungsschrage
D1 D2 L1 L3 L2 D3 0.5° 1° 1.5° 2° 3° D1 D2 L1 L3 L2 D3 0.5° 1° 1.5° 2° 3°
HP188922 0.4 4 0.3 35 45 0.37 9.94 3.77 3.98 4.21 447 5.10 HPI88007 0.7 4 0.55 2 45 0.65 11.31 2.25 2.38 2.52 2.67 3.05
HPI188923 0.4 4 0.3 4 45 0.37 9.49 4.30 4.53 4.80 5.09 5.81 HP188946 0.7 4 0.55 4 45 0.65 9.14 4.36 4.60 4.86 5.16 5.89
HPI188924 0.4 4 03 5 45 0.37 8.69 5.35 5.64 5.97 6.34 7.24 HP188947 0.7 4 0.55 6 45 0.65 7.67 6.46 6.82 7.21 7.66 8.74
HP188925 0.4 4 0.3 6 45 0.37 8.02 6.40 6.75 7.15 7.59 8.66 HPI188948 0.7 4 0.55 8 50 0.65 6.60 8.57 9.04 9.56 10.15 | 11.35
HP188926 0.4 4 03 8 45 0.37 6.95 8.51 8.97 9.50 10.08 | 11.48 HP188949 0.7 4 0.55 10 50 0.65 5.80 1067 | 11.26 | 11.91 12.65 | 13.69
HP188927 0.4 4 0.3 10 45 0.37 6.13 10.61 11.19 | 11.84 | 1258 | 13.82 HPI88008 0.8 4 0.65 3 45 0.75 10.01 3.31 3.49 3.69 3.92 447
HP188005 0.5 4 0.4 1 45 0.45 12.93 1.20 1.27 1.34 1.42 1.62 HPI188950 0.8 4 0.65 4 45 0.75 9.03 436 4.60 4.86 5.16 5.89
HPI188928 0.5 4 0.4 1.5 45 0.45 12.16 1.73 1.82 1.93 2.05 234 HPI88951 0.8 4 0.65 5 45 0.75 8.23 541 5.71 6.04 6.41 7.32
HPI88929 0.5 4 0.4 2 45 0.45 11.47 2.25 2.38 2.52 2.67 3.05 HPI188952 0.8 4 0.65 6 45 0.75 7.55 6.46 6.82 7.21 7.66 8.74
HPI88930 0.5 4 0.4 2.5 45 0.45 10.86 2.78 2.93 3.10 3.29 3.76 HPI88953 0.8 4 0.65 8 50 0.75 6.49 8.57 9.04 9.56 10.15 | 11.29
HPI188931 0.5 4 0.4 3 45 0.45 10.31 3.31 3.49 3.69 3.92 447 HPI188954 0.8 4 0.65 10 50 0.75 5.69 10.67 | 11.26 | 11.91 12.65 | 13.63
HPI188932 0.5 4 0.4 3.5 45 0.45 9.81 3.83 404 428 454 5.18 HPI88955 0.8 4 0.65 12 50 0.75 5.06 12.77 | 13.48 | 1426 | 15.12 | 15.97
HP188933 0.5 4 0.4 4 45 0.45 9.35 436 4,60 4.86 5.16 5.89 HPI88010 1.0 4 0.8 2 50 0.95 11.04 2.25 2.38 2.52 2.67 3.05
HP188934 0.5 4 0.4 4.5 45 0.45 8.94 4.88 5.15 5.45 5.79 6.60 HPI88956 1.0 4 0.8 3 50 0.95 9.79 3.31 3.49 3.69 3.92 4.47
HPI188935 0.5 4 0.4 5 45 0.45 8.56 5.41 5.71 6.04 6.41 7.32 HP188957 1.0 4 0.8 4 50 0.95 8.80 4.36 4.60 4.86 5.16 5.89
HP188936 0.5 4 0.4 6 45 0.45 7.89 6.46 6.82 7.21 7.66 8.74 HPI88958 1.0 4 0.8 5 50 0.95 7.99 5.41 5.71 6.04 6.41 7.32
HPI188937 0.5 4 0.4 7 45 0.45 7.32 7.51 7.93 8.39 8.91 10.16 HPI188959 1.0 4 0.8 6 50 0.95 7.31 6.46 6.82 7.21 7.66 8.74
HPI188938 0.5 4 0.4 8 50 0.45 6.82 8.57 9.04 9.56 10.15 | 11.47 HP188960 1.0 4 0.8 7 50 0.95 6.74 7.51 7.93 8.39 8.91 10.01
HPI88939 0.5 4 04 9 50 0.45 6.39 9.62 10.15 | 10.74 | 11.40 | 12.64 HPI88961 1.0 4 0.8 8 50 0.95 6.25 8.57 9.04 9.56 10.15 | 11.18
HP188940 0.5 4 0.4 10 50 0.45 6.01 1067 | 11.26 | 11.91 12.65 | 13.80 HPI188962 1.0 4 0.8 9 50 0.95 5.83 9.62 10.15 | 10.74 | 11.40 | 1235
HPI188006 0.6 4 0.5 1.5 45 0.55 12.09 1.73 1.82 1.93 2.05 2.34 HP188963 1.0 4 0.8 10 50 0.95 5.46 1067 | 11.26 | 11.91 1265 | 13.52
HPI88941 0.6 4 0.5 2 45 0.55 11.39 2.25 2.38 2.52 2.67 3.05 HP188964 1.0 4 0.8 12 50 0.95 4.85 12.77 | 13.48 | 1426 | 15.01 15.85
HP188942 0.6 4 0.5 3 45 0.55 10.21 3.31 3.49 3.69 3.92 447 HPI188965 1.0 4 0.8 14 50 0.95 4.36 14.88 | 15.70 | 16.61 1722 | 18.19
HP188943 0.6 4 0.5 4 45 0.55 9.25 436 4.60 4.86 5.16 5.89 HP188966 1.0 4 0.8 16 60 0.95 3.96 1698 | 17.92 | 1893 | 1943 | 20.53
HPI188944 0.6 4 0.5 5 45 0.55 8.45 5.41 5.71 6.04 6.41 7.32 HP188967 1.0 4 0.8 18 60 0.95 3.62 19.09 | 20.13 | 21.09 | 21.65 | 22.86
HP188945 0.6 4 0.5 6 45 0.55 7.78 6.46 6.82 7.21 7.66 8.74 HPI188968 1.0 4 0.8 20 60 0.95 334 21.19 | 2235 | 2324 | 2386 | 25.20
Fraserdurchmesser. | Schaftdurchmesser . s NACHSTE SEITEp> G el T 4 NACHSTE SEITEp
Toleranz (mm) Toleranz .,.f" \._‘ o Toleranz (mm) Toleranz
0~-0.010 | h4 0~-0.010 | h4
Verstarkte Schneidkante Verstarkte Schneidkante
O:Hervorragend (O: Gut O:Hervorragend (O: Gut
SO M 1SO M i
mm Unlegierter Stahl Niedrig-Legierter Stahl E‘:: ws:zﬁgigm Nichtrostender Stahl | Grauguss %?;gg;ﬁn Temperguss mlrg Unlegierter Stahl Niedrig-Legierter Stahl r:g%egrﬁiﬂgittgm Nichtrostender Stahl | Grauguss ?(uus;;gg:)ﬁt Temperguss
VDI3323 1 2 3 4 5 6 7 8 9 10 11 12 12 13 1414 15 16 17 18 19 20 VDI3323 1 2 3 4 5 6 7 8 9 10 M1 M2 12 13 141 15 16 17 18 19 20
HRc 13 25 28 32 10 29 32 38 15 35 44 15 23 10 10 26 3 25 21 HRc 13 25 28 32 10 29 32 38 15 35 44 15 23 10 10 26 3 25 21
HB 125 190 250 270 300 180 275 300 350 200 325 409 200 240 180 180 260 160 250 130 230 HB 125 190 250 270 300 180 275 300 350 200 325 409 200 240 180 180 260 160 250 130 230
Empfohlen O O O O O Empfohlen O O O O O
IS0 ml_ 1SO mi_
MebMatenaIm Kneﬂegunnilerulzg Gususrlggr;ilgrrl?r-lg Turon%u Mess'ienrgr;g Nﬁrggﬁ,gn Il zsiE sl SUEiEgERTET Legielmrrll-gen - MmMatenal Kneﬂegumnierul?\g GususT;gigmr-Ig K? ruri&zﬁum%?g NII\(/:IgttZII?ee " Hizebesténdige Superiegierungen Legielrur:gen -
VDI3323 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 381 382 391 392 393 40 41 VDI3323 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 381 382 391 392 393 40 41
HRc 15 30 25 38 34 4549 5055 56-60 61-65 66-70 42 55 HRc 15 30 25 38 34 4549 5055 56-60 61-65 66-70 42 55
HB 60 100 75 9 130 110 90 100 200 280 250 350 320 400Rm 1050Rm 421469 481-560 577-654 670-739 400 550 HB 60 100 75 90 130 110 90 100 200 280 250 350 320 400Rm 1050 Rm 421-469 481560 577654 670-739 400 550
Empfohlen © © © © © O © Empfohlen © © © © © O ©
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Maximale Reichweite
je nach Entformungsschrage

= N 7
a @ @ EEEIENY 5.56-62 5.56-62 ‘ |
Einheit : mm Einheit: mm
Fraser | Schaft | Schnitt Hals Gesamt Maximale Reichweite je Fraser Schnitt Hals | Gesamt Maximale Reichweite je
1) (1) Linge | Linge Linge Storwinkel (°) nach Entformungsschrage o Linge Linge | Linge Storwinkel (°) nach Entformungsschrage
D1 D2 L1 L3 L2 D3 0.5° 1° 1.5° 2° 3° D1 D2 L1 L3 L2 D3 0.5° 1° 1.5° 2° 3°
HPI188969 1.0 4 0.8 22 60 0.95 3.10 23.29 | 2457 | 2540 | 26.07 | 27.53 HPI188990 1.8 4 14 14 50 1.75 3.46 1457 | 15.08 | 15.62 | 16.21 17.52
HPI88012 1.2 4 1 6 50 1.15 7.05 6.30 6.52 6.75 7.01 7.57 HP188991 1.8 4 1.4 16 60 1.75 3.12 16.64 | 17.21 17.84 | 1850 | 20.01
HPI88970 1.2 4 1 8 50 1.15 6.00 8.37 8.66 8.97 9.31 10.06 HPI188992 1.8 4 14 18 60 1.75 2.84 18.70 | 19.35 | 20.05 | 20.80 -
HPI88971 1.2 4 1 10 50 1.15 522 1043 | 10.80 | 11.19 | 11.61 12.55 HP188020 2.0 4 1.6 4 50 1.95 7.28 4.23 4.38 4.54 4.71 5.09
HP188972 1.2 4 1 12 50 1.15 4.62 1250 | 1294 | 1340 | 13.91 15.03 HPI188993 2.0 4 1.6 6 50 1.95 5.81 6.30 6.52 6.75 7.01 7.57
HPI88973 1.2 4 1 16 60 1.15 3.76 16.64 | 17.21 17.84 | 18,50 | 20.01 HPI188994 2.0 4 1.6 8 50 1.95 4.83 8.37 8.66 8.97 9.31 10.06
HPI88014 1.4 4 1.1 6 50 1.35 6.77 6.30 6.52 6.75 7.01 7.57 HPI188995 2.0 4 1.6 10 50 1.95 4.14 1043 | 10.80 | 11.19 | 11.61 12.55
HPI188974 1.4 4 1.1 12 50 1.35 4.39 1250 | 12.94 | 1340 | 13.91 15.03 HPI188996 2.0 4 1.6 12 50 1.95 3.62 1250 | 1294 | 1340 | 13.91 15.03
HPI88015 1.5 4 1.2 4 50 1.45 8.12 423 438 4,54 471 5.09 HPI188997 2.0 4 1.6 14 60 1.95 3.21 14.57 | 15.08 | 1562 | 16.21 17.52
HPI88975 1.5 4 1.2 6 50 1.45 6.63 6.30 6.52 6.75 7.01 7.57 HPI188998 2.0 4 1.6 16 60 1.95 2.89 16.64 | 17.21 17.84 | 18.50 -
HPI88976 1.5 4 1.2 8 50 1.45 5.60 8.37 8.66 8.97 9.31 10.06 HP188999 2.0 4 1.6 18 60 1.95 2.62 18.70 | 1935 | 20.05 | 20.80 -
HP188977 1.5 4 1.2 10 50 1.45 4.84 1043 | 10.80 | 11.19 | 11.61 12.55 HPI88801 2.0 4 1.6 20 60 1.95 2.40 20.77 | 2149 | 2227 | 23.10 =
HPI188978 1.5 4 1.2 12 50 1.45 427 1250 | 12.94 | 1340 | 13.91 15.03 HPI88802 2.0 4 1.6 25 70 1.95 1.99 2594 | 26.84 | 27.81 - -
HPI88979 1.5 4 1.2 14 60 1.45 3.81 1457 | 15.08 | 1562 | 16.21 17.52 HP188803 2.0 4 1.6 30 70 1.95 1.69 31.11 | 3219 | 3335 = =
HPI188980 1.5 4 1.2 16 60 1.45 345 16.64 | 17.21 17.84 | 18.50 | 20.01 HPI188804 2.0 4 1.6 35 80 1.95 1.48 36.27 | 37.54 - - -
HPI88981 1.5 4 1.2 18 60 1.45 3.14 18.70 | 19.35 | 20.05 | 20.80 | 22.49 HPI88805 2.0 4 1.6 40 90 1.95 1.31 4144 | 42.89 = = =
HPI88982 1.5 4 1.2 20 60 1.45 2.89 20.77 | 21.49 | 2227 | 23.10 - HP188806 2.0 4 1.6 50 100 1.95 1.06 51.78 | 53.58
HPI188983 1.5 4 1.2 25 70 1.45 241 2594 | 26.84 | 27.81 | 28.85 - HPI88025 2.5 4 2 8 50 24 3.91 8.46 8.76 9.07 9.41 10.18
HPI188984 1.5 4 1.2 30 70 1.45 2.06 3111 | 32,19 | 33.35 | 34.60 - HPI88807 25 4 2 12 50 24 2.87 12.60 | 13.04 | 13.51 14.01 -
HPI88985 1.5 4 1.2 35 80 1.45 1.80 36.27 | 37.54 | 38.89 - - HPI88808 25 4 2 16 60 24 2.26 16.73 | 17.31 17.94 | 18.61 -
HPI88016 1.6 4 13 6 50 1.55 6.48 6.30 6.52 6.75 7.01 7.57 HP188809 25 4 2 20 60 24 1.87 20.87 | 21.59 | 2237 - -
HPI88986 1.6 4 1.3 8 50 1.55 5.45 8.37 8.66 8.97 9.31 10.06 HPI88810 2.5 4 2 30 70 24 1.30 31.20 | 32.29 = = =
HPI88018 1.8 4 1.4 6 50 1.75 6.16 6.30 6.52 6.75 7.01 7.57 HP188811 25 4 2 40 90 24 1.00 41.54 - - - -
HP188987 1.8 4 1.4 8 50 1.75 5.15 8.37 8.66 8.97 9.31 10.06 HP188812 2.5 4 2 50 100 24 0.81 51.88 - - - -
HP188988 1 8 4 1.4 10 50 1.75 443 1043 | 10.80 | 11.19 | 11.61 12.55 HPI88030 3.0 6 4.5 8 50 2.85 6.17 8.56 8.86 9.18 9.52 10.29
HPI188989 4 12 50 1.75 3.88 1250 | 12.94 | 1340 | 13.91 15.03 HPI88813 3.0 6 45 12 50 2.85 4.80 1269 | 13.14 | 13.61 14.12 | 15.27
NACHSTE SEITE . NACHSTE SEITE
Fraserdurchmesser Schaftdurchmesser | S > Schaftdurchmesser >
Toleranz (mm) Toleranz x._‘ L Toleranz (mm) Toleranz
0~-0.010 0~-0.010 | h4
Verstarkte Schneidkante Verstarkte Schneidkante
O:Hervorragend (O: Gut O:Hervorragend (O: Gut
1SO ] M ] ISO M i
mm Unlegierter Stahl Niedrig-Legierter Stahl E‘:: ws:zﬁgigm Nichtrostender Stahl = Grauguss %?;gg;ﬁn Temperguss Meond Unlegierter Stahl Niedrig-Legierter Stahl r:g%egrﬁiﬂgittgm Nichtrostender Stahl | Grauguss %sgs;gg:)ﬂi\tlt Temperguss
VDI3323 1 2 3 4 5 6 7 8 9 0 | 14 | .2 | 12 13 141 15 16 17 18 19 20 VDI3323 1 2 3 4 5 6 7 8 9 10 [ 14 | 1.2 [ 12 13 141 15 16 17 18 19 20
HRc 13 25 28 | 32 10 29 | 32 38 15 35 44 15 23 10 10 26 3 25 21 HRc 13 25 | 28 32 10 29 32 38 15 35 44 15 23 10 10 26 3 25 21
HB 125 190 250 270 300 180 275 300 350 200 325 409 200 240 180 180 260 160 250 130 230 HB 125 190 250 270 300 180 275 300 350 200 325 409 200 240 180 180 260 160 250 130 230
Empfohlen O O O O O Empfohlen O O O O O
1S O Y - — IS0 __ S|
B e M%;ngng Nichicsen - izobestzndige Superegiringen | oghiangen [ B Crs  cogonny ek M%S'ﬁ"“g"g Nhteisen pizebostandige Superegionngen | 119%™ GongrtterSianl  Hrgss A0S
VDI3323 21 22 23 24 25 26 27 29 30 31 32 33 34 35 36 37 381 382 391 392 393 40 41 VDI3323 21 22 23 24 25 26 27 29 30 31 32 33 34 35 36 37 381 382 391 392 393 40 41
HRc 15 30 25 38 34 4549 5055 56-60 61-65 66-70 42 55 HRc 15 30 25 38 34 4549 5055 56-60 61-65 66-70 42 55
HB 60 100 75 90 130 110 90 100 200 280 250 350 320 400Rm 1050Rm 421469 481-560 577-654 670-739 400 550 HB 60 100 75 90 130 110 90 100 200 280 250 350 320 400Rm 1050Rm 421-469 481-560 577654 670-739 400 550
Empfohlen © © © © © O © Empfohlen © © © © © O ©

38 7G 27 39
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C-BESCHICHTETE VOLLHARTMETALL-SCHAFTFRASER
2 SCHNEIDEN SCHAREF fiir die RIPPENBEARBEITUNG

PREMIUM VOLLHARTMETALL FASER
fiir HOCHGEHARTETEN STAHLL

SERIE

ZYLINDERSCHAFT

» Verbesserung der Werkzeugstandzeit durch Aufbringen einer neuen Beschichtung
» Anwendung von engen Toleranzen fiir die Prazisionsbearbeitung

D3

L3
L2

gipE

1o

Stg

ke

Maximale Reichweite
je nach Entformungsschrage

Fraser | Schaft
(0} (0}
D1 D2

Lange

Gesamt

Storwinkel (°)

Einheit : mm

Maximale Reichweite je
nach Entformungsschrage

HPI88814 3.0 6 45 16 60 2.85 3.92 16.83 17.41 18.04 18.72 | 20.24
HPI188815 3.0 6 4.5 20 60 2.85 3.32 20.96 | 21.69 | 2248 | 2332 | 25.21
HPI88816 3.0 6 4.5 25 70 2.85 2.78 26.13 | 27.04 | 28.02 | 29.07 -
HPI88817 3.0 6 4.5 30 70 2.85 2.39 31.30 | 3239 | 33.56 | 34.82 -
HP188040 4.0 6 6 12 60 3.85 3.57 12.69 | 13.14 | 13.61 1412 | 15.27
HPI88818 4.0 6 6 16 60 3.85 2.86 16.83 | 17.41 18.04 | 18.72 -
HPI88819 4.0 6 6 20 70 3.85 2.38 20.96 | 21.69 | 2248 | 23.32 -
HP188820 4.0 6 6 30 80 3.85 1.68 31.30 | 3239 | 33.56 = =
HPI88821 4.0 6 6 40 20 3.85 1.30 41.64 | 43.09 - - -
HPI88822 4.0 6 6 50 100 3.85 1.06 51.97 | 53.78 - - -
HPI88050 5.0 6 7.5 20 70 4.85 1.29 2096 | 21.69 - - -
HPI88823 5.0 6 7.5 30 80 4.85 0.89 31.30 - - - -
HPI188824 5.0 6 7.5 40 90 4.85 0.68 41.64 - - - -
HPI88825 5.0 6 7.5 50 100 4.85 0.55 51.97 - - - -
HPI88060 6.0 6 9 20 70 5.85 0.00 - - - - -
HPI88826 6.0 6 9 30 80 5.85 0.00 - - - - -
HPI88827 6.0 6 9 40 920 5.85 0.00 - - - - -
HP188828 6.0 6 9 50 100 5.85 0.00 = = = = =
Fraserdurchmesser | Schaftdurchmesser T
Toleranz (mm) Toleranz '
0~-0.010 | h4
Verstarkte Schneidkante
O:Hervorragend O: Gut
IS0 ! M !
fe=n Unlegierter Stahi Niedrig-Legierter Stahl g WO e B30 Nichtostender Stahl  Grauguss  Kuseorapit Temperauss
VDI3323 1 2 3 4 5 6 7 8 9 0 14 M2 12 13 141 15 16 17 18 19 20
HRc 13 25 28 32 10 29 32 38 15 3 44 15 23 10 10 26 3 25 21
HB 125 190 250 270 300 180 275 300 350 200 325 409 200 240 180 180 260 160 250 130 230
Empfohlen O O O O O
150 n n S
Material KAnldmg Gﬁlsusrlr:ggmr-‘g Kuéerr&Ku/errleguerung Nk(':ihtelsen Hitzebestandige Superiegieruingen Leglet:Jrr]\-g - -
VDI3323 21 22 23 24 25 27 29 30 31 3 33 34 35 36 37 381 382 391 392 393 40 4
HRc 15 30 25 38 34 4549 50-55 56-60 61-65 66-70 42 55
HB 60 100 75 90 130 110 90 100 200 280 250 350 320 400Rm 1050Rm 421469 481560 577654 670-739 400 550
Empfohlen © © © © © O ©
40 7e

HPI9O sz

I. OOSDO ozD
Vc
Fz
0.05D 0.02D n
f

Vc

11.1 0.05D 0.02D

Vc

0.05D 0.02D

Ve

0.05D 0.02D

Vc
0.05D 0.02D
0.05D 0.02D
0.05D 0.02D
0.05D 0.02D

Vc

0.05D 0.02D

0.05D 0.02D

s g TR

0.012
49178
1180
31
0.012
49178
1180
31
0.012
49178
1180
31
0.011
49178
1082
31
0.01
49178
1082
29
0.010
45900
918
26
0.010
40983
820
21
0.010
32786
656
21
0.009
32786
590
31
0.011
49178
1082
29
0.010
45900
918

0015
49178
1475
46
0015
49178
1475
46
0015
49178
1475
46
0014
49178
1377
46
0014
49178
1377
4
0013
43714
1136
4
0012
43714
1050
36
0012
38250
918
31
0011
32786
721
46
0014
49178
1377
M
0013
43714
1136

0.019
53277
2025
67
0.019
53277
2025
67
0.019
53277
2025
67
0.017
53277
1812
67
0.017
53277
1812
57
0.017
45081
1533
52
0.015
40983
1230
46
0.015
36884
1106
4
0.014
32786
918
67
0.017
53277
1812
57
0.017
45081
1533

0.024
52458
2518
82
0.024
52458
2518
82
0.024
52458
2518
82
0.021
52458
2203
82
0.021
52458
2203
72
0.021
45900
1928
67
0.019
42621
1619
57
0.019
36064
1371
52
0.017
32786
1114
82
0.021
52458
2203
72
0.021
45900
1928

0.029
51911
3011
98
0.029
51911
3011
98
0.029
51911
3011
98
0.025
51911
2596
98
0.025
51911
2596
88
0.024
46447
2230
77
0.023
40983
1885
67
0.023
35519
1634
62
0.022
32786
1443
98
0.025
51911
2596
88
0.024
46447
2230

129
0.039
51228
3995
129
0.039
51228
3995
129
0.039
51228
3995
129
0.033
51228
3381
129
0.033
51228
3381
118
0.033
47130
3111
103
0.030
40983
2459
93
0.030
36884
2213
82
0.029
32786
1901
129
0.033
51228
3381
118
0.033
47130
31

2 SCHNEIDEN KUGELKOPF

160
0,048
50818
4878
160
0.048
50818
4878
160
0048
50818
4878
160
0042
50818
4268
160
0,042
50818
4268
144
0042
45900
3855
129
0038
40983
3115
13
0037
36064
2669
13
0033
36064
2380
160
0042
50818
4268
144
0042
45900
3855

242
0.054
51365
5548
242
0.054
51365
5548
242
0.054
51365
5548
232
0.047
49178
4623
232
0.047
49178
4623
211
0.047
44807
4212
180
0.042
38250
3213
160
0.041
33879
2778
144
0.039
30600
2387
232
0.047
49178
4623
21
0.047
44807
4212

PREMIUM VOLLHARTMETALL FASER
fiir HOCHGEHARTETEN STAHL

Durchmesser

319
0.057
50818
5794
319
0.057
50818
5794
319
0.057
50818
5794
309
0.050
49178
4918
309
0.050
49178
4918
258
0.050
40983
4098
227
0.045
36064
3246
206
0.044
32786
2885
185
0.040
29507
2361
309
0.050
49178
4918
258
0.050
40983
4098

320
0.074
40685
5979
320
0.074
40685
5979
320
0.074
40685
5979
309
0.066
39295
5180
309
0.066
39295
5180
257
0.063
32754
4098
227
0.056
28840
3233
206
0.055
26265
2907
185
0.051
23587
2380
309
0.066
39295
5180
257
0.063
32754
4098

319
0.091
33879
6166
319
0.091
33879
6166
319
0.091
33879
6166
309
0.083
32786
5443
309
0.083
32786
5443
258
0.075
27322
4098
227
0.067
24043
3222
206
0.067
21858
2929
185
0.061
19672
2400
309
0.083
32786
5443
258
0.075
27322
4098

Ve =m/min.

n=U./min.

324
0.120
25819
6196
324
0.120
25819
6196
324
0.120
25819
6196
309
0.111
24589
5459
309
011
24589
5459
257
0.100
20491
4098
227
0.090
18032
3246
206
0.088
16392
2885
185
0.079
14754
2331
309
0.111
24589
5459
257
0.100
20491
4098

299
0.156
19016
5933
299
0.156
19016
5933
299
0.156
19016
5933
288
0.138
18360
5068
288
0.138
18360
5068
242
0.125
15410
3852
216
0.113
13770
3112
185
0.111
11803
2620
170
0.100
10819
2164
288
0.138
18360
5068
242
0.125
15410
3852

268
0.174
14207
4944

268
0.174
14207
4944

268
0.174
14207
4944

263
0.153
13934
4264

263
0.153
13934
4264

211
0.141
11202
3159

196
0.125
10382
2596

170
0.122
9017
2200

155
0.109
8197
1787

263
0.153
13934
4264

21
0.141
11202
3159

288
0.189
11475
4337

288
0.189
11475
4337

288
0.189
11475
4337

278
0.164
11065
3630

278
0.164
11065
3630

232
0.150
9221
2767

206
0.134
8197
2197

180
0.132
7172
1893

170
0.119
6762
1609

278
0.164
11065
3630

232
0.150
9221
2767

fz =mm/Zahn
= mm/min.

299
0.199
9508
3784

299
0.199
9508
3784

299
0.199
9508
3784

288
0.174
9180
3195

288
0.174
9180
3195

242
0.160
7704
2466

21
0.144
6721
1935

185
0.142
5902
1676

170
0.130
5410
1407

288
0.174
9180
3195

242
0.160
7704
2466

Ap=mm

268
0212
7104
3012

268
0212
7104
3012

268
0212
7104
3012

257
0.187
6830
2554

257
0.187
6830
2554

216
0.170
5737
1951

196
0.155
5191
1609

170
0.142
4508
1280

154
0.131
4098
1073

257
0.187
6830
2554

216
0.170
5737
1951

288
0.238
5737
2732

288
0.238
5737
2732

288
0.238
5737
2732

278
0.206
5532
2279

278
0.206
5532
2279

232
0.189
4610
1743

206
0.169
4098
1385

180
0.143
3586
1026

165
0.133
3278

872

278
0.206
5532
2279

232
0.189
4610
1743

X'EH W

VDI | Material —
.. e mmmmmm

288
0.264
4590
2424

288
0.264
4590
2424

288
0.264
4590
2424

278
0.227
4426
2010

278
0227
4426
2010

232
0.208
3688
1535

206
0.188
3278
1233

180
0.143
2869

821

165
0.129
2622

677

278
0.227
4426
2010

232
0.208
3688
1535

Ap

4

Y

Ae

%

76

41



Y/ ey "t o rser
fiir HOCHGEHARTETEN STAHLL fiir HOCHGEHARTETEN STAHL -

LRI TTV P - SCHNEIDEN KUGELKOPF fiir die RPPENBEARBEITUNG LLACR TV 5 SCHNEIDEN KUGELKOPF fiir die RIPPENBEARBEITUNG

Ve =m/min. fz=mm/Zahn ~ Ap=mm Ve =m/min. fz=mm/Zahn ~ Ap=mm
n=U/min. f=mm/min. LBS = Lange hinter Schaft n=U/min. f=mm/min. LBS = Lange hinter Schaft
. Para- Durchmesser (@) Para- Durchmesser (@)

50 | 0L | gl metr YD1 |meter 65 [ 03 [ a4 [ 04 [ 04 [ 04 | a4 [ 04 [ 0 [ 04 | 04 [ 04 | 05 |
LBS | 03 ] 051075 | 1 | 12515 [175 ] 2 0 25 | 3 | 5 1 05 060075 1 | 125] 15 | 175 ] 11BS | 2 225125 ] 3 135 ] 4 5 | 7 105008 1 |15 2 1 25] 3 35/ 4 |45] 5 1 6] 7 1|
Ve 31 31 31 31 28 28 28 28 25 25 9 46 46 46 46 46 46 42 Ve 42 42 42 42 37 37 28 14 67 67 67 67 67 60 60 60 60 54 54 54 40 82
fz 0012 | 0012 | 0.012 | 0012 | 0.011 | 0.011 | 0011 | 0.011 | 0.010 | 0.010 | 0.007 | 0.015 | 0.015 | 0.015 | 0.015 | 0.015 | 0.015 | 0.014 fz 0014 | 0014 | 0.014 | 0.014 | 0.012 | 0012 | 0.011 | 0.009 | 0.019 | 0.019 | 0.019 | 0.019 | 0.019 | 0.017 | 0.017 | 0.017 | 0.017 | 0.015 | 0.015 | 0.015 | 0.013 | 0.024

5 n 49178 | 49178 | 49178 | 49178 | 44260 | 44260 | 44260 | 44260 | 39342 | 39342 | 14753 | 49178 | 49178 | 49178 | 49178 | 49178 | 49178 | 44260 5 K 44260 | 44260 | 44260 | 44260 | 39342 | 39342 | 29507 | 14753 | 53277 | 53277 | 53277 | 53277 | 53277 | 47949 | 47949 | 47949 | 47949 | 42622 | 42622 | 42622 | 31966 | 52458
f 1180 | 1180 | 1180 | 1180 | 974 | 974 | 974 | 974 | 787 | 787 | 207 | 1475 | 1475 | 1475 | 1475 | 1475 | 1475 | 1239 f 1239 | 1239 | 1239 | 1239 | 944 | 944 | 649 | 266 | 2025 | 2025 | 2025 | 2025 | 2025 | 1630 | 1630 | 1630 | 1630 | 1279 | 1279 | 1279 | 831 | 2518
Ap 0.004 | 0.004 | 0.004 | 0.004 | 0.003 | 0.003 | 0.003 | 0.003 | 0.003 | 0.003 | 0.001 | 0.006 | 0.006 | 0.006 | 0.005 | 0.005 | 0.005 | 0.005 Ap | 0.005 | 0.005 | 0.004 | 0.004 | 0.004 | 0.004 | 0.003 | 0.002 | 0.008 | 0.008 | 0.008 | 0.007 | 0.007 | 0.006 | 0.006 | 0.006 | 0.006 | 0.006 | 0.006 | 0.005 | 0.004 | 0.010
Vc 31 31 31 31 28 28 28 28 25 25 9 46 46 46 46 46 46 42 Ve 42 42 42 42 37 37 28 14 67 67 67 67 67 60 60 60 60 54 54 54 40 82
fz 0012 | 0012 | 0.012 | 0012 | 0011 | 0.011 | 0011 | 0.011 | 0.010 | 0.010 | 0.007 | 0.015 | 0.015 | 0.015 | 0.015 | 0.015 | 0.015 | 0.014 fz 0014 | 0014 | 0.014 | 0.014 | 0.012 | 0012 | 0.011 | 0.009 | 0.019 | 0.019 | 0.019 | 0.019 | 0.019 | 0.017 | 0.017 | 0.017 | 0.017 | 0.015 | 0.015 | 0.015 | 0.013 | 0.024
n 49178 | 49178 | 49178 | 49178 | 44260 | 44260 | 44260 | 44260 | 39342 | 39342 | 14753 | 49178 | 49178 | 49178 | 49178 | 49178 | 49178 | 44260 n 44260 | 44260 | 44260 | 44260 | 39342 | 39342 | 29507 | 14753 | 53277 | 53277 | 53277 | 53277 | 53277 | 47949 | 47949 | 47949 | 47949 | 42622 | 42622 | 42622 | 31966 | 52458
f 1180 | 1180 | 1180 | 1180 | 974 | 974 | 974 | 974 | 787 | 787 | 207 | 1475 | 1475 | 1475 | 1475 | 1475 | 1475 | 1239 f 1239 | 1239 | 1239 | 1239 | 944 | 944 | 649 | 266 | 2025 2025 | 2025 | 2025 | 2025 | 1630 | 1630 | 1630 | 1630 | 1279 | 1279 1279 @ 831 | 2518
Ap 0.004 | 0.004 | 0.004 | 0.004 | 0.003 | 0.003 | 0.003 | 0.003 | 0.003 | 0.003 | 0.001 | 0.006 | 0.006 | 0.006 | 0.005 | 0.005 | 0.005 | 0.005 Ap | 0.005 | 0.005  0.004 | 0.004 | 0.004 0.004 | 0.003 | 0.002  0.008 | 0.008 A 0.008 A 0.007 | 0.007 A 0.006 0.006 | 0.006 0.006 | 0.006 | 0.006 0.005 | 0.004 | 0.010
Ve 31 31 31 31 28 28 28 28 25 25 9 46 46 46 46 46 46 42 \'d 42 42 42 42 37 37 28 14 67 67 67 67 67 60 60 60 60 54 54 54 40 82
fz 0.012 | 0012 | 0012 | 0012 | 0011 | 0.017 | 0011 | 0.017 | 0.010 | 0.010 | 0.007 | 0.015 | 0.015 | 0.015 | 0.015 | 0.015 | 0.015 | 0.014 fz 0.014 | 0014 | 0014 | 0014 | 0012 0012 | 0011 | 0.009 0.019 | 0019 | 0019 0019 | 0019 | 0017 0017 | 0017 | 0017 | 0.015 | 0.015 | 0.015 | 0.013 | 0.024
n 49178 | 49178 | 49178 | 49178 | 44260 | 44260 | 44260 | 44260 | 39342 | 39342 | 14753 | 49178 | 49178 | 49178 | 49178 | 49178 | 49178 | 44260 IARN n 44260 | 44260 | 44260 | 44260 | 39342 | 39342 | 29507 | 14753 | 53277 | 53277 | 53277 | 53277 | 53277 | 47949 | 47949 | 47949 | 47949 | 42622 | 42622 | 42622 | 31966 | 52458
f 1180 | 1180 | 1180 | 1180 | 974 | 974 | 974 | 974 | 787 | 787 | 207 | 1475 | 1475 | 1475 | 1475 | 1475 | 1475 | 1239 f 1239 | 1239 | 1239 | 1239 | 944 | 944 | 649 | 266 | 2025 | 2025 | 2025 | 2025 | 2025 | 1630 | 1630 | 1630 | 1630 | 1279 | 1279 | 1279 | 831 | 2518
Ap 0.004 | 0.004 | 0.004 | 0.004 | 0.003 | 0.003 | 0.003 | 0.003 | 0.003 | 0.003 | 0.001 | 0.006 | 0.006 | 0.006 | 0.005 | 0.005 | 0.005 | 0.005 Ap | 0.005 | 0.005  0.004 | 0.004 | 0.004 0.004 | 0.003 | 0.002 0.008 | 0.008 0.008 0.007 | 0.007 | 0.006 0.006 | 0.006 0.006 0.006 | 0.006 0.005  0.004 | 0.010
Vc 31 31 31 31 28 28 28 28 25 25 9 46 46 46 46 46 46 42 Vc 42 42 42 42 37 37 28 14 67 67 67 67 67 60 60 60 60 54 54 54 40 82
fz 0011 | 0011 | 0.011 | 0011 | 0.010 | 0.010 | 0.010 | 0.010 | 0.009 | 0.009 | 0.007 | 0.014 | 0.014 | 0.014 | 0.014 A 0.014 | 0.014 | 0.013 fz 0013 | 0.013 | 0.013 | 0.013 | 0.011 | 0.011 | 0.010 | 0.008 | 0.017 | 0.017 | 0.017 | 0.017 | 0.017 | 0.015 | 0.015 | 0.015 | 0.015 | 0.014 | 0.014 | 0.014 | 0.012 | 0.021
n 49178 | 49178 | 49178 | 49178 | 44260 | 44260 | 44260 | 44260 | 39342 | 39342 | 14753 | 49178 | 49178 | 49178 | 49178 | 49178 | 49178 | 44260 11.2 |l 44260 | 44260 | 44260 | 44260 | 39342 | 39342 | 29507 | 14753 | 53277 | 53277 | 53277 | 53277 | 53277 | 47949 | 47949 | 47949 | 47949 | 42622 | 42622 | 42622 | 31966 | 52458
f 1082 | 1082 | 1082 | 1082 = 885 | 85 | 885 | 885 | 708 | 708 | 207 | 1377 | 1377 | 1377 | 1377 | 1377 | 1377 | 1151 f 1151 | 1151 | 1151 | 1151 | 866 | 866 | 590 | 236 | 1811 1811 1811 | 1811 | 1811 | 1438 1438 | 1438 | 1438 | 1193 | 1193 | 1193 | 767 | 2203
Ap | 0.003 | 0003 | 0.003 | 0.003 | 0.003 | 0.003 | 0.002 | 0.002 | 0.002 | 0.002 | 0.001 | 0.005 | 0.005 | 0.005 | 0.005 | 0.005 | 0.005 | 0.004 Ap | 0004 | 0.004  0.004 | 0.004 | 0.004 0.003 | 0.003  0.001  0.007 | 0.007 A 0.007 A 0.006 | 0.006 A 0.005 0.005 | 0.005 0.005  0.005 | 0.005 0.004 0.003 | 0.009
Ve 31 31 31 31 28 28 28 28 25 25 9 46 46 46 46 46 46 42 Ve 42 42 42 42 37 37 28 14 67 67 67 67 67 60 60 60 60 54 54 54 40 82
fz 0.011 | 0011 | 0011 | 0.011 | 0.010 | 0.010 | 0.070 | 0.010 | 0.009 | 0.009 | 0.007 | 0.014 | 0.014 | 0.014 | 0.014 | 0.014 | 0014 | 0.013 fz 0.013 | 0.013 | 0.013 | 0.013 | 0.011 | 0.011 | 0.010 | 0.008 | 0.017 | 0.017 | 0.017 | 0.017 | 0.017 | 0.015 | 0.015 | 0.015 | 0.015 | 0.014 | 0.014 | 0.014 | 0.012 | 0.021
n 49178 | 49178 | 49178 | 49178 | 44260 | 44260 | 44260 | 44260 | 39342 | 39342 | 14753 | 49178 | 49178 | 49178 | 49178 | 49178 | 49178 | 44260 38.1 L 44260 | 44260 | 44260 | 44260 | 39342 | 39342 | 29507 | 14753 | 53277 | 53277 | 53277 | 53277 | 53277 | 47949 | 47949 | 47949 | 47949 | 42622 | 42622 | 42622 | 31966 | 52458
f 1082 | 1082 | 1082 | 1082 & 885 | 885 | 8385 | 885 | 708 | 708 | 207 | 1377 | 1377 | 1377 | 1377 | 1377 | 1377 | 1151 f 1151 | 1151 | 1151 | 1151 | 866 | 866 | 590 | 236 | 1811 | 1811 | 1811 | 1811 | 1811 | 1438 | 1438 | 1438 | 1438 | 1193 | 1193 | 1193 | 767 | 2203
Ap 0.003 | 0.003 | 0.003 | 0.003 | 0.003 | 0.003 | 0.002 | 0.002 | 0.002 | 0.002 | 0.001 | 0.005 | 0.005 | 0.005 | 0.005 | 0.005 | 0.005 | 0.004 Ap | 0.004 | 0.004  0.004 | 0.004 | 0.004 0.003 | 0.003 | 0.001  0.007 | 0.007 | 0.007 K 0.006 | 0.006 | 0.005  0.005 | 0.005  0.005 0.005 | 0.005 0.004 0.003 | 0.009
Vc 29 29 29 29 26 26 26 26 23 23 9 41 41 41 41 41 4 37 Vc 37 37 37 37 33 33 25 12 57 57 57 57 57 51 51 51 51 45 45 45 34 72
fz 0.010 | 0.010 | 0.010 | 0.010 | 0.009 | 0.009 | 0.009 | 0.009 | 0.008 | 0.008 | 0.006 | 0.013 | 0013 | 0.013 | 0.013 | 0013 | 0.013 | 0.012 fz 0012 | 0012 | 0.012 | 0.012 | 0.010 | 0.010 | 0.009 | 0.008 | 0.017 | 0.017 | 0.017 | 0.017 | 0.017 | 0.015 | 0.015 | 0.015 | 0.015 | 0.014 | 0.014 | 0.014 | 0.012 | 0.021
n 45900 | 45900 | 45900 | 45900 | 41310 | 41310 | 41310 | 41310 | 36720 | 36720 | 13770 | 43714 | 43714 | 43714 | 43714 | 43714 | 43714 | 39343 382 | 39343 | 39343 | 39343 | 39343 | 34971 | 34971 | 26228 | 13114 | 45081 | 45081 | 45081 | 45081 | 45081 | 40573 | 40573 | 40573 | 40573 | 36065 | 36065 | 36065 | 27049 | 45900
f 918 | 918 | 918 | 918 | 744 | 744 | 744 | 744 | 588 | 5838 | 165 | 1137 | 1137 | 1137 | 1137 | 1137 | 1137 | 944 f 944 | 944 | 944 | 944 | 699 | 699 | 472 | 210 | 1533 | 1533 | 1533 | 1533 | 1533 | 1217 | 1217 | 1217 | 1217 | 1010 | 1010 | 1010 | 649 | 1928
Ap 0.003 | 0.003 | 0.003 | 0.003 | 0.003 | 0.003 | 0.002 | 0.002 | 0.002 | 0.002 | 0.001 | 0.005 | 0.005 | 0.005 | 0.005  0.005 | 0.005 | 0.004 Ap | 0.004 | 0.004 | 0.004 | 0.004 A 0.004 0.003  0.003  0.001 | 0.007  0.007 | 0.007 0.006  0.006 | 0.005  0.005  0.005 0.005  0.005 | 0.005  0.004 0.003 0.009
Vc 26 26 26 26 23 23 23 23 21 21 8 41 41 41 41 4 41 37 Vc 37 37 37 37 33 33 25 12 52 52 52 52 52 46 46 46 46 41 41 41 31 67
fz 0.010 | 0.010 | 0.010 | 0.010 | 0.009 | 0.009 | 0.009 | 0.009 | 0.008 | 0.008 | 0.006 | 0.012 | 0012 | 0.012 | 0.012 | 0012 | 0.012 | 0.011 fz 0011 | 0.011 | 0.011 | 0.011 | 0.010 | 0.010 | 0.008 | 0.007 | 0.015 | 0.015 | 0.015 | 0.015 | 0.015 | 0.014 | 0.014 | 0.014 | 0.014 | 0.012 | 0.012 | 0.012 | 0.011 | 0.019
n 40983 | 40983 | 40983 | 40983 | 36885 | 36885 | 36885 | 36885 | 32786 | 32786 | 12295 | 43714 | 43714 | 43714 | 43714 | 43714 | 43714 | 39343 39.1 | 39343 | 39343 | 39343 | 39343 | 34971 | 34971 | 26228 | 13114 | 40983 | 40983 | 40983 | 40983 | 40983 | 36885 | 36885 | 36885 | 36885 | 32786 | 32786 | 32786 | 24590 | 42621
f 820 | 820 | 820 | 820 | 664 | 664 | 664 | 664 | 525 | 525 | 148 | 1049 | 1049 | 1049 | 1049 | 1049 | 1049 | 866 f 866 | 866 | 866 | 866 | 699 | 699 | 420 | 184 | 1229 | 1229 | 1229 | 1229 | 1229 | 1033 | 1033 | 1033 | 1033 | 787 | 787 | 787 | 541 | 1620
Ap | 0.003 | 0.003 | 0.003 | 0.003 | 0.003 | 0.003 | 0.002 | 0.002 | 0.002 | 0.002 | 0.001 | 0.005 | 0.005 | 0.005 | 0.004 | 0.004 | 0.004 | 0.004 Ap | 0.004 | 0.004 | 0.003 | 0.003 | 0.003  0.003 | 0.002  0.001  0.006 | 0.006 0.006 0.006 | 0.006 0.005 0.005  0.004  0.004 | 0.004 | 0.004 0.004 | 0.003 | 0.008
Ve 21 21 21 21 19 19 19 19 16 16 6 36 36 36 36 36 36 32 Ve 32 32 32 32 29 29 22 " 46 46 46 46 46 42 42 42 42 37 37 37 28 57
fz 0.010 | 0.010 | 0.070 | 0.010 | 0.009 | 0.009 | 0.009 | 0.009 | 0.008 | 0.008 | 0.006 | 0.012 | 0.012 | 0.012 | 0012 | 0.012 | 0012 | 0.011 fz 0.011] 0011 |/ 0011 | 0011 | 0.010 | 0.010 | 0.008 A 0.007 0.015| 0015 0015 0015 | 0015 0014 0014 | 0014 0014 | 0012 | 0012 0012 | 0011 | 0.019
n 32786 | 32786 | 32786 | 32786 | 29507 | 29507 | 29507 | 29507 | 26229 | 26229 | 9836 | 38250 | 38250 | 38250 | 38250 | 38250 | 38250 | 34425 39.2 i 34425 | 34425 | 34425 | 34425 | 30600 30600 | 22950 | 11475 36884 36884 36884 36884 | 36884 33196 3319633196 33196 | 29507 | 29507 | 29507 | 22130 | 36064
f 656 | 656 | 656 | 656 | 531 531 531 531 420 | 420 | 118 | 918 | 918 | 918 | 918 | 918 | 918 | 757 f 757 | 757 | 757 | 757 | 612 | 612 | 367 | 161 | 1107 | 1107 | 1107 | 1107 | 1107 | 929 | 929 | 929 | 929 | 708 | 708 & 708 | 487 | 1370
Ap | 0.003 | 0,003 | 0.003 | 0.003 | 0.003 | 0.003 | 0.002 | 0.002 | 0.002 | 0.002 | 0.001 | 0.005 | 0.005 | 0.005 | 0.004 | 0.004 | 0.004 | 0.004 Ap | 0004 0.004 | 0.003 | 0.003  0.003 | 0.003  0.002 0001 | 0.006 0.006 0.006 0.006 | 0.006 0.005 0.005 0.004 0.004 0.004 0.004 0.004 0.003 0.008
Vc 21 21 21 21 19 19 19 19 16 16 6 31 31 31 31 31 31 28 Vc 28 28 28 28 25 25 19 9 41 41 41 41 41 37 37 37 37 33 33 33 25 52
fz 0.009 | 0.009 | 0.009 | 0.009 | 0.008 | 0.008 | 0.008 | 0.008 | 0.007 | 0.007 | 0.005 | 0.011 | 0011 | 0.011 | 0.011 | 0.011 | 0.011 | 0.010 fz 0.010 | 0.010 | 0.010 | 0.010 | 0.009 | 0.009 | 0.008 | 0.007 | 0.014 | 0.014 | 0.014 | 0.014 | 0.014 | 0.013 | 0.013 | 0.013 | 0.013 | 0.011 | 0.011 | 0.011 | 0.010 | 0.017
n 32786 | 32786 | 32786 | 32786 | 29507 | 29507 | 29507 | 29507 | 26229 | 26229 | 9836 | 32786 | 32786 | 32786 | 32786 | 32786 | 32786 | 29507 393 i 29507 | 29507 | 29507 | 29507 | 26229 | 26229 | 19672 | 9836 | 32786 | 32786 | 32786 | 32786 | 32786 | 29507 | 29507 | 29507 | 29507 | 26229 | 26229 | 26229 | 19672 | 32786
f 590 | 590 | 590 | 590 | 472 | 472 | 472 | 472 | 367 | 367 98 21 721 721 721 721 721 590 f 590 | 590 | 590 | 590 | 472 | 472 | 315 | 138 | 918 | 918 | 918 | 918 | 918 | 767 | 767 | 767 | 767 | 577 | 577 | 577 | 393 | 1115
Ap 0.003 | 0.003 | 0.002 | 0.002 | 0.002 | 0.002 | 0.002 | 0.002 | 0.002 | 0.002 | 0.001 | 0.004 | 0.004 | 0.004 | 0.004 | 0.004 | 0.004 | 0.003 Ap | 0.003 | 0.003 | 0.003 | 0.003 | 0.003 A 0.003 | 0.002 A 0.001 | 0.005 | 0.005  0.005  0.005 | 0.005  0.004  0.04 | 0.004 0.004 0004 0004 0003 | 0.003  0.007
Vc 31 31 31 31 28 28 28 28 25 25 9 46 46 46 46 46 46 42 Ve 42 42 42 42 37 37 28 14 67 67 67 67 67 60 60 60 60 54 54 54 40 82

0.011 | 0011 | 0011 | 0.011 | 0.010 | 0.010 | 0.010 | 0.010 | 0.009 | 0.009 | 0.007 | 0.014 | 0.014 | 0.014 | 0.014 | 0.014 | 0014 | 0.013 fz 0.013 | 0013 | 0013 | 0013 | 0011 | 0011 | 0.010 | 0.008 0.017 | 0017 0017 | 0017 | 0017 | 0015 0.015 0015 0015 | 0014 | 0014 0014 | 0.012 A 0.021
n 49178 | 49178 | 49178 | 49178 | 44260 | 44260 | 44260 | 44260 | 39342 | 39342 | 14753 | 49178 | 49178 | 49178 | 49178 | 49178 | 49178 | 44260 40 Wl 44260 | 44260 | 44260 | 44260 | 39342 | 39342 | 29507 | 14753 | 53277 | 53277 | 53277 | 53277 | 53277 | 47949 | 47949 | 47949 | 47949 | 42622 | 42622 | 42622 | 31966 | 52458
f 1082 | 1082 | 1082 | 1082 = 885 | 885 | 8385 | 885 | 708 | 708 | 207 | 1377 | 1377 | 1377 | 1377 | 1377 | 1377 | 1151 f 1151 | 1151 | 1151 | 1151 | 866 | 866 | 590 | 236 | 1811 1811 1811 | 1811 | 1811 | 1438 1438 | 1438 | 1438 | 1193 | 1193 | 1193 | 767 | 2203
Ap | 0003 | 0.003 | 0003  0.003 | 0003  0.003 | 0002 0.002 0002 0.002 0001 0.005 0005  0.005 0005  0.005 0005 0.004 Ap | 0.004 | 0.004  0.004 | 0.004 | 0.004 0.003 | 0.003  0.001  0.007 | 0.007 A 0.007 A 0.006 | 0.006  0.005 0.005  0.005 0.005 | 0.005 | 0.005 0.004 | 0.003 | 0.009
Vc 29 29 29 29 26 26 26 26 23 23 9 41 41 41 41 4 4 37 Vc 37 37 37 37 33 33 25 12 57 57 57 57 57 51 51 51 51 45 45 45 34 72
fz 0.010 | 0.010 | 0.010 | 0.010 | 0.009 | 0.009 | 0.009 | 0.009 | 0.008 | 0.008 | 0.006 | 0.013 | 0.013 | 0.013 | 0.013 | 0.013 | 0.013 | 0.012 fz 0012 | 0012 | 0.012 | 0.012 | 0.010 | 0.010 | 0.009 | 0.008 | 0.017 | 0.017 | 0.017 | 0.017 | 0.017 | 0.015 | 0.015 | 0.015 | 0.015 | 0.014 | 0.014 | 0.014 | 0.012 | 0.021
n 45900 | 45900 | 45900 | 45900 | 41310 | 41310 | 41310 | 41310 | 36720 | 36720 | 13770 | 43714 | 43714 | 43714 | 43714 | 43714 | 43714 | 39343 ZY n 39343 39343 | 39343 | 39343 | 34971 | 34971 | 26228 | 13114 | 45081 | 45081 | 45081 | 45081 | 45081 | 40573 | 40573 | 40573 | 40573 | 36065 | 36065 | 36065 | 27049 | 45900
f 918 | 918 | 918 | 918 | 744 | 744 | 744 | 744 | 588 | 5838 | 165 | 1137 | 1137 | 1137 | 1137 | 1137 | 1137 | 944 f 944 | 944 | 944 | 944 | 699 | 699 | 472 | 210 | 1533 | 1533 | 1533 | 1533 | 1533 | 1217 | 1217 | 1217 | 1217 | 1010 | 1010 | 1010 | 649 | 1928
Ap | 0.003 | 0003 | 0.003 | 0.003 | 0.003 | 0.003 | 0.002 | 0.002 | 0.002 | 0.002 | 0.001 | 0.005 | 0.005 | 0.005 | 0.005 | 0.005 | 0.005 | 0.004 Ap | 0.004 | 0.004 | 0.004 | 0.004 | 0.004 | 0.003 | 0.003 | 0.001 | 0.007 | 0.007 | 0.007 | 0.006 | 0.006 | 0.005 | 0.005 | 0.005 0.005  0.005| 0.005 | 0.004 | 0.003  0.009

NACHSTE SEITE p NACHSTE SEITE p»

42 76 276 43



Y/ ey "t o rser
fiir HOCHGEHARTETEN STAHLL fiir HOCHGEHARTETEN STAHL -

SLJCR TP 5 SCHNEIDEN KUGELKOPF fiir die RPPENBEARBETUNG LLACR TV 5 SCHNEIDEN KUGELKOPF fiir die RIPPENBEARBEITUNG

Ve =m/min. fz=mm/lahn ~ Ap=mm Ve =m/min. fz=mm/Zlahn ~ Ap=mm
n=U/min. f=mm/min. LBS = Lange hinter Schaft n=U/min. f=mm/min. LBS = Linge hinter Schaft
Durchmesser (0 Para-
! |05 [ 05 | o5 |05 [o0s|o0s|o0s|o5|os|o5]|os|06|0s]|0s|0s]|06]06]0s 3323 ™"| 06 | 06 | 06 | 06 | 06 | 06 | 06 | 06 [ 07 | 07 | 07 [ 07 | 08 | 08 | 08 | 08 | 08 | 08 | 08 | 08 | 08 | 09 |
s 2 s |3 35 4 a5 s 55 6|8 o 1|5 2|25 3 |35 4| 45| -ﬂ-ﬂﬂ-llﬂﬂ--ll-ﬂ-ﬂ-
82 82 82 74 74 74 74 74 66 66 49 49 98 98 98 98 98 88 88 88 Ve 114 | 103 | 103 129 | 129 | 129 | 116 | 116 | 116 | 116 | 103 | 103 | 145

0.024 | 0024 1 0024 | 0024 | 0.022 | 0.022 | 0.022 | 0.022 | 0.022 | 0.019 | 0.019 | 0.017 | 0.017 | 0.029 | 0.029 | 0.029 H 0.029 | 0.029 | 0.026 | 0.026 | 0.026
52458 | 52458 | 52458 | 52458 | 47212 | 47212 | 47212 | 47212 | 47212 41966 | 41966 | 31475 | 31475 51911 | 51911 51911 | 51911 | 51911 | 46720 | 46720 | 46720
2518 | 2518 | 2518 | 2518 | 2077 | 2077 | 2077 | 2077 | 2077 | 1595 | 1595 | 1070 | 1070 | 3011 | 3011 | 3011 | 3011 | 3011 | 2429 | 2429 | 2429
Ap | 0010 0010 | 0.009 | 0.009 | 0.008  0.008 | 0.008 | 0.007 | 0.007 | 0.007 A 0.007 | 0.007 | 0.005 0.012 | 0012 | 0.011 | 0.011 | 0.011 | 0.010 | 0.010 | 0.010
Vc 82 82 82 82 74 74 74 74 74 66 66 49 49 98 98 98 98 98 88 88 88

fz 0.024 | 0.024 | 0.024 | 0.024 | 0022 | 0.022 | 0.022 | 0.022 | 0.022 | 0.019 | 0.019 | 0.017 | 0.017 | 0.029 | 0.029 | 0.029  0.029 | 0.029 | 0.026 | 0.026 | 0.026
n 52458 | 52458 | 52458 | 52458 | 47212 | 47212 | 47212 | 47212 | 47212 | 41966 | 41966 | 31475 | 31475 51911 | 51911 | 51911 | 51911 | 51911 | 46720 | 46720 | 46720
f 2518 | 2518 | 2518 | 2518 | 2077 | 2077 | 2077 | 2077 | 2077 | 1595 | 1595 | 1070 A 1070 | 3011 | 3011 | 3011 | 3011 | 3011 | 2429 | 2429 | 2429
Ap | 0010|0010 | 0.009 | 0.009  0.008 | 0.008 | 0.008 | 0.007 | 0.007 | 0.007 | 0.007 | 0.007 | 0.005  0.012 | 0012 0011 0011 0011 0010 0010 | 0.010

fz 0.026 | 0.026 | 0.026 | 0.023 | 0.023 | 0.023 | 0.020 | 0.020  0.029 | 0.026 | 0.026 A 0.023 | 0.039 | 0.039  0.039 | 0.035 | 0.035 | 0.035 | 0.035  0.031 | 0.031 | 0.039
n 46720 | 46720 | 46720 | 41529 | 41529 | 41529 | 31147 | 31147 | 51911 | 46720 | 46720 | 41529 | 51228 | 51228 | 51228 | 46105 | 46105 | 46105 | 46105 | 40982 | 40982 | 51228
f 2429 | 2429 | 2429 | 1910 | 1910 | 1910 | 1246 | 1246 | 3011 | 2429 | 2429 | 1910 | 3996 | 3996 | 3996 | 3227 | 3227 | 3227 | 3227 | 2541 | 2541 | 3996
Ap | 0008  0.008 | 0.008 | 0.008 0.008 | 0.008 | 0.006 | 0.006 | 0.014 | 0.011 | 0.010 | 0.010 | 0.016 | 0.014 | 0.014 | 0.013 | 0.013 | 0.011 | 0.011 | 0.011 | 0.010 | 0.018
\'d 88 88 88 78 78 78 59 59 | 114 | 103 | 103 | 91 129 | 129 | 129 | 116 | 116 | 116 | 116 | 103 | 103 | 145
fz 0.026 | 0.026 | 0.026 | 0.023 | 0.023 | 0.023 | 0.020 | 0.020  0.029 | 0.026 | 0.026 A 0.023 | 0.039 | 0.039 0.039 | 0.035  0.035 | 0.035 | 0.035  0.031 | 0.031 | 0.039
n 46720 | 46720 | 46720 | 41529 | 41529 | 41529 | 31147 | 31147 | 51911 | 46720 | 46720 | 41529 | 51228 | 51228 | 51228 | 46105 | 46105 | 46105 | 46105 | 40982 | 40982 | 51228
f 2429 | 2429 | 2429 | 1910 | 1910 | 1910 | 1246 | 1246 | 3011 | 2429 | 2429 | 1910 | 3996 | 3996 | 3996 | 3227 | 3227 K 3227 | 3227 | 2541 | 2541 | 3996
Ap | 0.008 | 0.008  0.008 | 0.008 | 0.008 0.008 | 0.006 0.006 0.014 | 0.011 0010 0.010 0016 0014 0014 0013 0013 0011 | 0011 0011 0010 | 0018

-3 Q5
[oc]
N

<

Vc 82 82 82 82 74 74 74 74 74 66 66 49 49 98 98 98 98 98 88 88 88 \/d 88 88 88 78 78 78 59 59 | 114 1 103 | 103 | 91 129 | 129 | 129 | 116 | 116 | 116 | 116 | 103 | 103 | 145
fz 0.024 | 0.024 1 0024 | 0024 | 0022 | 0.022 | 0.022 | 0.022 | 0.022 | 0.019 | 0.019 | 0.017 | 0.017 | 0.029 | 0.029 | 0.029 ' 0.029 | 0.029 | 0.026 | 0.026 | 0.026 fz 0.026 | 0.026 | 0.026 | 0.023 | 0.023 | 0.023 | 0.020 A 0.020 | 0.029 | 0.026 | 0.026 A 0.023 | 0.039  0.039 | 0.039 | 0.035 | 0.035 | 0.035 | 0.035 | 0.031 | 0.031 | 0.039
1.1 i 52458 | 52458 | 52458 | 52458 | 47212 | 47212 | 47212 | 47212 | 47212 | 41966 | 41966 | 31475 | 31475 51911 | 51911 | 51911 | 51911 | 51911 | 46720 | 46720 | 46720 (AN n 46720 | 46720 | 46720 | 41529 | 41529 | 41529 | 31147 | 31147 | 51911 | 46720 | 46720 | 41529 | 51228 | 51228 | 51228 | 46105 | 46105 | 46105 | 46105 | 40982 | 40982 | 51228
f 2518 | 2518 | 2518 | 2518 | 2077 | 2077 | 2077 | 2077 | 2077 | 1595 | 1595 | 1070 1070 | 3011 | 3011 | 3011 | 3011 | 3011 | 2429 | 2429 | 2429 f 2429 | 2429 | 2429 | 1910 | 1910 | 1910 | 1246 | 1246 | 3011 | 2429 | 2429 | 1910 | 3996 | 3996 | 3996 | 3227 | 3227 K 3227 | 3227 | 2541 | 2541 | 399
Ap | 0010 0.010 | 0.009 A 0.009 | 0.008 A 0.008 | 0.008  0.007 | 0.007 | 0.007 | 0.007 | 0.007 | 0.005 | 0.012 | 0.012 | 0.011  0.011 | 0.011 | 0.010 | 0.010 | 0.010 Ap | 0.008 | 0.008 | 0.008 0.008 | 0.008 | 0.008 | 0.006 0.006 | 0.014  0.011 | 0010 0010 | 0.016 0014 0014 0013|0.013 | 0011|0011 0011 0010 0018
Vc 82 82 82 82 74 74 74 74 74 66 66 49 49 98 98 98 98 98 88 88 88 \'d 88 88 88 78 78 78 59 59 | 114 | 103 | 103 | 91 129 | 129 | 129 | 116 | 116 | 116 | 116 | 103 | 103 | 145
fz 0.021 | 0.021 | 0021 | 0.021 | 0.019 | 0.019 | 0.019 | 0.019 | 0.019 | 0.017 | 0.017 | 0.015 | 0.015 | 0.025 | 0.025 | 0.025 | 0.025 | 0.025 | 0.023 | 0.023 | 0.023 fz 0.023 | 0.023 | 0.023 | 0.020 | 0.020 | 0.020 | 0.018 | 0.018 A 0.025 | 0.023 | 0.023 | 0.020 | 0.033 | 0.033  0.033 | 0.030 0.030 | 0.030 | 0.030 A 0.026 | 0.026 | 0.033
IAWA n 52458 | 52458 | 52458 | 52458 | 47212 | 47212 | 47212 | 47212 | 47212 41966 | 41966 | 31475 | 31475 51911 | 51911 | 51911 | 51911 | 51911 | 46720 | 46720 | 46720 11.2 | 46720 | 46720 | 46720 | 41529 | 41529 | 41529 | 31147 | 31147 | 51911 | 46720 | 46720 | 41529 | 51228 | 51228 | 51228 | 46105 | 46105 | 46105 | 46105 | 40982 | 40982 | 51228
f 2203 | 2203 | 2203 | 2203 | 1794 | 1794 | 1794 | 1794 | 1794 | 1427 | 1427 | 944 | 944 | 2596 | 2596 | 2596 | 2596 | 2596 | 2149 | 2149 | 2149 f 2149 | 2149 | 2149 | 1661 | 1661 | 1661 | 1121 | 1121 | 2596 | 2149 | 2149 | 1661 | 3381 | 3381 | 3381 | 2766 | 2766 = 2766 | 2766 | 2131 | 2131 | 3381
0.009 | 0.009  0.008 | 0.008 | 0.007 | 0.007 | 0.007 | 0.006 | 0.006 | 0.006 | 0.006 0.006 | 0.004 | 0.010 | 0.010 | 0.009 0.009 | 0.009 A 0.008 | 0.008 | 0.008 Ap | 0007 | 0007 A 0.007 | 0.007 | 0.007 0.007 | 0.005 0.005 0.012| 0.010  0.008 0.008 | 0.014  0.012 0.012 | 0.011  0.011 | 0.010 | 0.010  0.010 | 0.009 | 0.015
82 82 82 82 74 74 74 74 74 66 66 49 49 98 98 98 98 98 88 88 88 Ve 88 88 88 78 78 78 59 59 | 114 103 | 103 | 91 129 | 129 | 129 | 116 | 116 | 116 | 116 | 103 | 103 | 145
0.021 | 0.021 | 0021 | 0.021 | 0019 | 0.019 | 0.019 | 0.019 | 0.019 | 0.017 | 0.017 | 0.015 | 0.015 | 0.025 | 0.025 | 0.025 | 0.025 | 0.025 | 0.023 | 0.023 | 0.023 fz 0.023 | 0.023 | 0.023 | 0.020 | 0.020 | 0.020 | 0.018 | 0.018 | 0.025 | 0.023 | 0.023 | 0.020 | 0.033 | 0.033 A 0.033 | 0.030 A 0.030 | 0.030 | 0.030 | 0.026 | 0.026 | 0.033
52458 | 52458 | 52458 | 52458 | 47212 | 47212 | 47212 | 47212 | 47212 41966 | 41966 | 31475 | 31475 51911 | 51911 | 51911 | 51911 | 51911 | 46720 | 46720 | 46720 38.1 I 46720 | 46720 | 46720 | 41529 | 41529 | 41529 | 31147 | 31147 | 51911 | 46720 | 46720 | 41529 | 51228 | 51228 | 51228 | 46105 | 46105 46105 | 46105 | 40982 40982 | 51228
2203 | 2203 | 2203 | 2203 | 1794 | 1794 | 1794 | 1794 | 1794 | 1427 | 1427 | 944 | 944 | 2596 | 2596 | 2596 | 2596 | 2596 | 2149 | 2149 | 2149 f 2149 | 2149 | 2149 | 1661 | 1661 | 1661 | 1121 | 1121 | 2596 | 2149 | 2149 | 1661 | 3381 | 3381 | 3381 | 2766 | 2766 | 2766 | 2766 = 2131 | 2131 | 3381
0.009 | 0.009 | 0.008 | 0.008 | 0.007 | 0.007 | 0.007 | 0.006 | 0.006 | 0.006 | 0.006 0.006 | 0.004 | 0.010 | 0.010 | 0.009 A 0.009 | 0.009 | 0.008 | 0.008 | 0.008 Ap | 0.007 | 0.007 | 0.007 A 0.007 | 0.007 | 0.007 | 0.005 | 0.005 | 0.012  0.010 | 0.008 | 0.008 | 0.014 | 0.012 | 0.012 | 0.011 | 0.011 | 0.010 | 0.010 | 0.010 A 0.009 | 0.015
72 72 72 72 65 65 65 65 65 58 58 43 43 88 88 88 88 88 79 79 79 \'d 79 79 79 70 70 70 53 53 | 102 | 92 92 82 | 118 | 118 | 118 | 107 | 107 @ 107 | 107 | 95 95 | 133
0.021 | 0.021 | 0021 | 0.021 | 0.019 | 0.019 | 0.019 | 0.019 | 0.019 | 0.017 | 0.017 | 0.015 | 0.015 | 0.024 | 0.024 | 0.024 | 0.024 | 0.024 | 0.022 | 0.022 | 0.022 fz 0.022 | 0022 | 0022 | 0019 | 0019 | 0019 | 0017 | 0017 | 0.024 | 0.022  0.022  0.019 | 0033 | 0033 0.033 | 0.030 0.030 | 0.030 | 0.030  0.026 | 0.026 K 0.033
45900 | 45900 | 45900 | 45900 | 41310 41310| 41310 41310 41310 | 36720 | 36720 | 27540 | 27540 | 46447 | 46447 | 46447 | 46447 | 46447 | 41802 41802 | 41802 382 41802 | 41802 | 41802 | 37158 | 37158 | 37158 | 27868 | 27868 | 46447 | 41802 | 41802 | 37158 | 47130 | 47130 | 47130 | 42417 | 42417 | 42417 | 42417 | 37704 | 37704 | 47130
1928 | 1928 | 1928 | 1928 | 1570 | 1570 | 1570 | 1570 | 1570 | 1248 | 1248 | 826 | 826 | 2229 | 2229 | 2229 | 2229 | 2229 | 1839 | 1839 | 1839 f 1839 | 1839 | 1839 | 1412 | 1412 | 1412 | 948 | 948 | 2229 | 1839 | 1839 | 1412 | 3111 | 3111 | 3111 | 2545 | 2545 | 2545 | 2545 | 1961 | 1961 | 3111
0.009 | 0.009 | 0.008 | 0.008 A 0.007 | 0.007 | 0.007 | 0.006 | 0.006 | 0.006 | 0.006 0.006 | 0.004 | 0.010  0.010 | 0.009  0.009 | 0.009 A 0.008 | 0.008 | 0.008 Ap | 0.007 | 0.007 | 0.007 | 0.007 | 0.007 0.007 | 0.005  0.005 0.012 | 0010 0.008 0.008 | 0014 0012 0012 | 0011 0011 | 0010 0010 0.010 | 0.009 | 0.015
67 67 67 67 60 60 60 60 60 54 54 40 40 77 77 77 77 77 70 70 70 \'d 70 70 70 62 62 62 46 46 90 81 81 72 | 103 | 103 | 103 | 93 93 93 93 82 82 | 116
0.019 | 0019 / 0019 | 0019 | 0017 | 0017 | 0.017 | 0.017 | 0.017 | 0.015 | 0.015 | 0.013 | 0.013 | 0.023 | 0.023 | 0.023 | 0.023 | 0.023 | 0.021 | 0.021 | 0.021 fz 0.021 | 0.021 | 0021 | 0018 | 0.018 | 0018 | 0.016 | 0.016 A 0.023 | 0.021 | 0.021 | 0.018 | 0.030 | 0.030  0.030 | 0.027 | 0.027 | 0.027 | 0.027 | 0.024 | 0.024 | 0.030
4262142621 | 42621 | 42621 | 38359 | 38359 | 38359 38359 38359 | 34097 | 34097 | 25573 | 25573 | 40983 | 40983 | 40983 | 40983 | 40983 | 36885 | 36885 | 36885 EAN n 36885 | 36885 | 36885 | 32786 | 32786 | 32786 | 24590 | 24590 40983 | 36885 | 36885 | 32786 | 40983 | 40983 40983 | 36885 | 36885 | 36885 | 36885 | 32786 | 32786 | 40983
1620 | 1620 | 1620 | 1620 | 1304 | 1304 1304 | 1304 | 1304 | 1023 | 1023 | 665 | 665 | 1885 | 1885 | 1885 | 1885 | 1885 | 1549 | 1549 | 1549 f 1549 | 1549 | 1549 | 1180 | 1180 | 1180 | 787 | 787 | 1885 | 1549 | 1549 | 1180 | 2459 | 2459 | 2459 | 1992 | 1992 | 1992 | 1992 | 1574 | 1574 | 2459
0.008 | 0.008 | 0.007 | 0.007 | 0.006 | 0.006 | 0.006 | 0.006 | 0.006 A 0.006 | 0.006  0.005  0.004  0.010  0.010 | 0.009 | 0.009 | 0.009 | 0.008 | 0.008 | 0.008 Ap | 0.007 | 0.007 | 0.007 A 0.007 | 0.006 | 0.006 | 0.005 | 0.005 | 0.011 | 0.009 | 0.008 | 0.008 | 0.013 | 0.012 | 0.012 | 0.010 | 0.010 | 0.009 | 0.009 | 0.009 K 0.008 | 0.014
57 57 57 57 51 51 51 51 51 45 45 34 34 67 67 67 67 67 60 60 60 Ve 60 60 60 54 54 54 40 40 78 70 70 62 93 93 93 83 83 83 83 74 74 | 104
0.019 | 0019 | 0019 | 0019 | 0017 | 0017 | 0.017 | 0.017 | 0.017 | 0.015 | 0.015 | 0.013 | 0.013 | 0.023 | 0.023 | 0.023 | 0.023 | 0.023 | 0.021 | 0.021 | 0.021 fz 0.021 | 0.021 | 0.021 | 0018 | 0.018 | 0.018 | 0.016 | 0.016 A 0.023 | 0.021 | 0021 | 0018 | 0.030 | 0.030 0.030 | 0.027 A 0.027 | 0.027 | 0.027 | 0.024 | 0.024 | 0.030
36064 | 36064 | 36064 | 36064 | 32458 | 32458 | 32458 | 32458 | 32458 | 28851 | 28851 | 21638 | 21638 | 35519 | 35519 | 35519 | 35519 | 35519 | 31967 | 31967 | 31967 392 Wy 31967 | 31967 | 31967 | 28415| 28415 28415 21311 | 21311 35519 31967 | 31967 | 28415 | 36884 | 36884 36884 | 33196 | 33196 | 33196 | 33196 | 29507 | 29507 | 36884
1370 | 1370 | 1370 | 1370 | 1104 | 1104 1104 | 1104 | 1104 @ 866 | 866 | 563 | 563 | 1634 | 1634 | 1634 | 1634 | 1634 | 1343 | 1343 | 1343 f 1343 | 1343 | 1343 | 1023 | 1023 | 1023 | 682 | 682 | 1634 | 1343 | 1343 | 1023 | 2213 | 2213 | 2213 | 1793 | 1793 | 1793 | 1793 | 1416 | 1416 | 2213
0.008 | 0.008 | 0.007 | 0.007 | 0.006 A 0.006 | 0.006 A 0.006 0.006 | 0.006 | 0.006 | 0.005 | 0.004 | 0.010  0.010 | 0.009 | 0.009 | 0.009 | 0.008 A 0.008 | 0.008 Ap | 0.007 | 0.007 | 0.007 | 0.007 | 0.006 A 0.006 | 0.005 0.005 | 0.011 | 0.009 | 0.008 0.008 A 0.013 | 0.012 | 0.012 | 0.010 A 0.010 | 0.009 | 0.009 | 0.009 | 0.008 | 0.014
52 52 52 52 46 46 46 46 46 4 4 31 31 62 62 62 62 62 56 56 56 \'d 56 56 56 49 49 49 37 37 72 65 65 58 82 82 82 74 74 74 74 66 66 93
0017|0017 1 0017 | 0017 | 0.015 | 0.015 | 0.015 | 0.015 | 0.015 | 0.014 | 0.014 | 0.012 | 0.012 | 0.022 | 0.022 | 0.022 A 0.022 | 0.022 | 0.020 | 0.020 | 0.020 fz 0.020 | 0.020 | 0.020 | 0.018 | 0.018 | 0.018 | 0.015 | 0.015  0.022 | 0.020 | 0.020 A 0.018 | 0.029 | 0.029  0.029 | 0.026 | 0.026 | 0.026 | 0.026 | 0.023 | 0.023 | 0.029
32786 | 32786 | 32786 | 32786 | 29507 | 29507 | 29507 | 29507 | 29507 | 26229 | 26229 | 19672 | 19672 | 32786 | 32786 | 32786 | 32786 | 32786 | 29507 | 29507 | 29507 393 29507 | 29507 | 29507 | 26229 | 26229 | 26229 | 19672 | 19672 32786 | 29507 | 29507 | 26229 | 32786 | 32786 32786 | 29507 | 29507 | 29507 | 29507 | 26229 | 26229 | 32786
1115 | 1115 | 1115 | 1115 | 885 | 885 | 885 | 885 | 885 | 734 | 734 | 472 | 472 | 1443 | 1443 | 1443 | 1443 | 1443 | 1180 | 1180 | 1180 f 1180 | 1180 | 1180 | 944 | 944 | 944 | 590 | 590 | 1443 | 1180 | 1180 = 944 | 1902 | 1902 | 1902 | 1534 | 1534 | 1534 | 1534 | 1207 | 1207 | 1902
0.007 | 0.007 | 0.006 | 0.006 | 0.005 | 0.005 | 0.005 0.005 | 0.005 0.005  0.005 | 0.004 | 0.003 | 0.008 | 0.008 | 0.007 K 0.007 | 0.007  0.006 A 0.006 | 0.006 Ap | 0.005 | 0.005 | 0.005 | 0.005 | 0.005  0.005 | 0.004 A 0.004 0.009 | 0.007 A 0.006 0.006 | 0.010  0.009  0.009 | 0.008 0.008 | 0.007 | 0.007 A 0.007 | 0.007 | 0.012

82 82 82 82 74 74 74 74 74 66 66 49 49 98 98 98 98 98 88 88 88 Ve 88 88 88 78 78 78 59 59 | 114 | 103 | 103 | 91 129 | 129 | 129 | 116 | 116 | 116 | 116 | 103 | 103 | 145
0.021 | 0.021 | 0.021 | 0.021 | 0019 | 0.019 | 0.019 | 0.019 | 0.019 | 0.017 | 0.017 | 0.015 | 0.015 | 0.025 | 0.025 | 0.025 A 0.025 | 0.025 | 0.023 | 0.023 | 0.023 fz 0.023 | 0023 | 0.023 | 0.020 | 0.020 | 0.020 | 0.018 A 0.018 | 0.025 | 0.023 | 0.023 A 0.020 | 0.033 | 0.033 | 0.033 | 0.030 | 0.030 0.030 0.030 | 0.026 | 0.026 | 0.033
52458 | 52458 | 52458 | 52458 | 47212 | 47212 | 47212 | 47212 | 47212 | 41966 | 41966 | 31475 | 31475 51911 | 51911 | 51911 | 51911 | 51911 | 46720 | 46720 | 46720 40 W 46720 | 46720 | 46720 | 41529 | 41529 | 41529 | 31147 | 31147 | 51911 | 46720 | 46720 | 41529 | 51228 | 51228 | 51228 | 46105 | 46105 | 46105 | 46105 | 40982 | 40982 | 51228
2203 | 2203 | 2203 | 2203 | 1794 | 1794 | 1794 | 1794 | 1794 | 1427 | 1427 | 944 | 944 | 2596 | 2596 | 2596 | 2596 | 2596 | 2149 | 2149 | 2149 f 2149 | 2149 | 2149 | 1661 | 1661 | 1661 | 1121 | 1121 | 2596 | 2149 | 2149 | 1661 | 3381 | 3381 | 3381 | 2766 | 2766 = 2766 | 2766 | 2131 2131 | 3381
0.009 | 0.009  0.008 | 0.008 | 0.007 | 0.007 | 0.007 | 0.006 0.006 | 0.006 | 0.006 0.006 | 0.004 | 0.010 | 0.010 | 0.009 0.009 | 0.009 A 0.008 | 0.008 | 0.008 Ap | 0.007 | 0.007 | 0.007 A 0.007 | 0.007  0.007 | 0.005 | 0.005 | 0.012 0.010  0.008 | 0.008 | 0.014 | 0.012  0.012 | 0.011| 0.011 | 0.010 | 0.010 | 0.010  0.009 | 0.015
72 72 72 72 65 65 65 65 65 58 58 43 43 88 88 88 88 88 79 79 79 \'d 79 79 79 70 70 70 53 53 | 102 | 92 92 82 | 118 | 118 | 118 | 107 | 107 | 107 | 107 | 95 95 | 133
0.021 ] 0021 | 0021 | 0021 | 0019 | 0.019 | 0.019 | 0.019 | 0.019 | 0.017 | 0.017 | 0.015 | 0.015 | 0.024 | 0.024 | 0.024 | 0.024 | 0.024 | 0.022 | 0.022 | 0.022 0.022 | 0022 | 0022 | 0019 | 0019 | 0019 | 0017 | 0017 | 0.024 | 0.022 | 0.022 | 0.019 | 0.033 | 0.033  0.033 | 0.030 A 0.030 | 0.030 | 0.030 | 0.026 | 0.026 | 0.033
45900 | 45900 | 45900 | 45900 | 41310 41310| 41310 41310 41310 | 36720 | 36720 | 27540 | 27540 | 46447 | 46447 | 46447 | 46447 | 46447 | 41802 41802 | 41802 ZY n 41802 41802 | 41802 | 37158 | 37158 | 37158 | 27868 | 27868 | 46447 | 41802 | 41802 | 37158 | 47130 | 47130 | 47130 | 42417 | 42417 | 42417 | 42417 | 37704 | 37704 | 47130
1928 | 1928 | 1928 | 1928 | 1570 | 1570 | 1570 | 1570 | 1570 | 1248 | 1248 | 826 | 826 | 2229 | 2229 | 2229 | 2229 | 2229 | 1839 | 1839 | 1839 f 1839 | 1839 | 1839 | 1412 | 1412 | 1412 | 948 | 948 | 2229 | 1839 | 1839 | 1412 | 3111 | 3111 | 3111 | 2545 | 2545 | 2545 | 2545 | 1961 1961 | 3111
0.009 | 0.009 | 0.008 | 0.008 | 0.007 | 0.007 | 0.007 | 0.006 | 0.006 | 0.006 | 0.006 0.006 | 0.004 | 0.010 | 0.010 | 0.009 K 0.009 | 0.009 | 0.008 | 0.008 | 0.008 Ap | 0.007 | 0007 | 0.007 | 0.007 | 0.007 0.007 | 0.005  0.005 0.012| 0.010 A 0.008  0.008 | 0.014 | 0.012 | 0.012 | 0.011 | 0.011 | 0.010 | 0.010 | 0.010 | 0.009 | 0.015

NACHSTE SEITE P> NACHSTE SEITE p

T

44 G 276 45



Y/ ey "t o rser
fiir HOCHGEHARTETEN STAHLL fiir HOCHGEHARTETEN STAHL -

SLJCR M TP 5 SCHNEIDEN KUGELKOPF fiir die RPPENBEARBETUNG LLACR TV 5 SCHNEIDEN KUGELKOPF fiir die RPPENBEARBEITUNG

Ve =m/min. fz=mm/lahn ~ Ap=mm Ve =m/min. fz=mm/Zlahn ~ Ap=mm
n=U/min. f=mm/min. LBS = Lange hinter Schaft n=U/min. f=mm/min. LBS = Lange hinter Schaft
Duchmesser @)
323 et mmm-ll-ll--ll-ll--ll-ll--ll- 33 et --
il Lo le L il L s be L L Lo e L e L Lo Lol e Lo L L L L e b i s s s s Le s Lo L L L s
145 | 130 | 130 | 160 | 160 | 160 | 160 | 160 128 | 128 | 128 Vc 19 | 196 | 196 | 176 | 176 | 176 | 157 | 157 | 197 | 197 | 175 | 242 | 242 | 242 | 242 | 218 | 218 | 218 | 218 | 218 | 194

fZ 0.039 | 0.035 | 0.035 | 0.048 | 0.048 | 0.048 | 0.048 | 0.048 | 0.043 | 0.043 | 0.043 | 0.043 | 0.043 | 0.038 | 0.038 | 0.038 A 0.034 | 0.034 | 0.034 | 0.029 | 0.029
n 5122846105 | 46105 | 50818 | 50818 | 50818 | 50818 | 50818 | 45736 | 45736 | 45736 | 45736 | 45736 | 40654 | 40654 | 40654 | 30491 | 30491 | 30491 | 15245 | 15245
3996 | 3227 | 3227 | 4879 | 4879 | 4879 | 4879 | 4879 | 3933 | 3933 | 3933 | 3933 | 3933 | 3090 K 3090 | 3090 | 2073 | 2073 | 2073 | 834 | 884
Ap | 0016 0014 | 0013 | 0.020 | 0.020 | 0.020 | 0.018 | 0.018 | 0.016 | 0.016 | 0.016 | 0.014 | 0.014 0.014 | 0.014 | 0.013 | 0.013 | 0.010 | 0.010 | 0.005 | 0.005
Vc 145 | 130 | 130 | 160 | 160 | 160 | 160 | 160 | 144 | 144 | 144 | 144 | 144 | 128 | 128 | 128 | 96 96 96 48 48

fz 0.039 | 0.035 | 0.035 | 0.048 | 0.048 | 0.048 | 0.048 | 0.048 | 0.043 | 0.043 | 0.043 | 0.043 | 0.043 | 0.038 | 0.038 | 0.038  0.034 | 0.034 | 0.034 | 0.029 | 0.029
n 51228 46105 | 46105 | 50818 | 50818 | 50818 | 50818 | 50818 | 45736 | 45736 | 45736 | 45736 | 45736 40654 | 40654 | 40654 | 30491 | 30491 | 30491 | 15245 | 15245
f 3996 | 3227 | 3227 | 4879 | 4879 | 4879 | 4879 | 4879 | 3933 | 3933 | 3933 | 3933 | 3933 | 3090 K 3090 | 3090 | 2073 | 2073 | 2073 | 884 | 884
Ap | 0016|0014 0013 | 0020 A 0.020 | 0.020 | 0.018 | 0.018 | 0.016 | 0.016 | 0.016 | 0.014 | 0.014 | 0.014 | 0.014 0013 | 0.013 | 0.010 A 0.010 | 0.005 | 0.005

fz 0.029 | 0.051 | 0.051 | 0.051 | 0.046 | 0.046 | 0.046 | 0.041  0.041 | 0.048 | 0.048  0.042 | 0.054 | 0054 0.054 | 0.054  0.049 | 0.049 | 0.049 | 0.049 | 0.049 | 0.043
n 1524551911 | 51911 | 51911 | 46720 | 46720 | 46720 | 41529 | 41529 | 44814 | 44814 | 39834 | 51365 | 51365 | 51365 | 51365 | 46229 | 46229 | 46229 | 46229 46229 | 41092
f 884 | 5295 | 5295 | 5295 | 4298 | 4298 | 4298 | 3405 | 3405 | 4302 | 4302 | 3346 | 5547 | 5547 | 5547 | 5547 | 4530 | 4530 | 4530 | 4530 | 4530 | 3534
Ap | 0005 0024 | 0022 | 0022 0019 | 0017 | 0017 | 0.017 | 0.016 | 0.022 | 0.020 | 0.020 | 0.030 | 0.030 | 0.030 | 0.027 | 0.024 | 0.024 | 0.024 | 0.021 | 0.021 | 0.021
\'d 48 | 196 | 196 | 196 | 176 | 176 | 176 | 157 | 157 | 197 | 197 | 175 | 242 | 242 | 242 | 242 218 | 218 | 218 | 218 | 218 | 194
fz 0.029 | 0.051 | 0.051 | 0.051 | 0.046 | 0.046 | 0.046 | 0.041  0.041 | 0.048  0.048 0.042 | 0.054 | 0.054 0.054 | 0.054  0.049 | 0.049 | 0.049 | 0.049 | 0.049 | 0.043
n 15245151911 | 51911 | 51911 | 46720 | 46720 | 46720 | 41529 | 41529 | 44814 | 44814 | 39834 | 51365 | 51365 | 51365 | 51365 | 46229 | 46229 | 46229 | 46229 | 46229 | 41092
f 884 | 5295 | 5295 | 5295 | 4298 | 4298 | 4298 | 3405 | 3405 | 4302 | 4302 | 3346 | 5547 | 5547 | 5547 | 5547 | 4530 | 4530 | 4530 | 4530 | 4530 | 3534
Ap | 0.005| 0024 | 0022 | 0022 | 0019 0017 | 0017 0017 | 0.016 | 0.022 A 0.020 A 0.020 | 0.030 A 0.030 | 0.030 | 0.027 A 0.024 | 0.024 | 0.024 A 0.021 | 0.021 | 0.021

-

Vc 145 | 130 | 130 H 160 | 160 | 160 | 160 | 160 | 144 | 144 | 144 | 144 | 144 128 | 128 | 128 | 96 96 96 48 48 \/d 48 | 196 | 196 | 196 | 176 | 176 | 176 | 157 | 157 | 197 | 197 | 175 | 242 | 242 | 242 | 242 218 | 218 | 218 | 218 | 218 | 194
fz 0.039 | 0.035 0.035| 0.048 | 0.048 | 0.048 | 0.048 | 0.048 | 0.043 | 0.043 | 0.043 | 0.043 A 0.043 | 0.038 | 0.038 | 0.038 | 0.034 | 0.034 | 0.034 | 0.029 | 0.029 fz 0.029 | 0.051 | 0.051 | 0.051 | 0.046 | 0.046 | 0.046 | 0.041  0.041 | 0.048 | 0.048  0.042 | 0054 | 0054 0.054 | 0.054  0.049 | 0.049 | 0.049 | 0.049 | 0.049 | 0.043
1.1 i 51228 146105 | 46105 | 50818 | 50818 | 50818 | 50818 | 50818 | 45736 | 45736 | 45736 | 45736 | 45736 | 40654 | 40654 | 40654 | 30491 | 30491 | 30491 | 15245 | 15245 (AN n 1524551911 | 51911 | 51911 | 46720 | 46720 | 46720 | 41529 | 41529 | 44814 | 44814 | 39834 | 51365 | 51365 | 51365 | 51365 | 46229 46229 | 46229 | 46229 46229 | 41092
f 3996 | 3227 | 3227 | 4879 | 4879 | 4879 | 4879 | 4879 | 3933 | 3933 | 3933 | 3933 | 3933 | 3090 K 3090 | 3090 | 2073 | 2073 | 2073 | 884 | 884 f 884 | 5295 | 5295 | 5295 | 4298 | 4298 | 4298 | 3405 | 3405 | 4302 | 4302 | 3346 | 5547 | 5547 | 5547 | 5547 | 4530 | 4530 | 4530 | 4530 | 4530 | 3534
Ap | 0016 | 0014 | 0.013 | 0.020 | 0.020 A 0.020 | 0.018  0.018| 0.016 | 0.016 | 0.016 | 0.014 | 0.014 | 0.014 | 0.014 | 0.013 | 0.013 | 0.010 | 0.010 | 0.005 | 0.005 Ap | 0005 | 0.024 | 0.022 0022 0019 0017|0017 | 0017 | 0.016 | 0.022 | 0.020 | 0.020 | 0.030 | 0.030 A 0.030 | 0.027 | 0.024 | 0.024 | 0.024 | 0.021 | 0.021 | 0.021
Vc 145 | 130 | 130 | 160 | 160 | 160 | 160 | 160 | 144 | 144 | 144 | 144 | 144 | 128 | 128 | 128 | 96 96 96 48 48 \'d 48 | 185 | 185 | 185 | 167 | 167 | 167 | 148 | 148 | 189 | 189 | 168 | 232 | 232 | 232 | 232 209 | 209 K 209 & 209 | 209 @ 185
fz 0.033 | 0.030 | 0.030 | 0.042 | 0.042 | 0.042 | 0.042 | 0.042 | 0.038 | 0.038 | 0.038  0.038 | 0.038 | 0.034 | 0.034 | 0.034 | 0.029 | 0.029  0.029 | 0.025 | 0.025 fz 0.025 | 0.045 | 0.045 | 0.045 | 0.041 | 0.041 | 0.041 | 0.036 0.036  0.041 0.041 0037 | 0047 | 0.047 0.047 | 0.047 A 0.042 | 0.042 | 0.042  0.042 | 0.042  0.038
IAWA n 51228 46105 | 46105 | 50818 | 50818 | 50818 | 50818 | 50818 | 45736 | 45736 | 45736 | 45736 | 45736 40654 | 40654 | 40654 | 30491 | 30491 | 30491 | 15245 | 15245 11.2 | 1524549178 | 49178 | 49178 | 44260 | 44260 | 44260 | 39342 | 39342 | 42971 | 42971 | 38197 | 49178 | 49178 | 49178 | 49178 | 44260 44260 | 44260 | 44260 44260 | 39342
f 3381 | 2766 | 2766 | 4269 | 4269 | 4269 | 4269 | 4269 | 3476 | 3476 | 3476 | 3476 | 3476 | 2764 | 2764 | 2764 | 1768 | 1768 | 1768 | 762 | 762 f 762 | 4426 | 4426 | 4426 | 3585 | 3585 | 3585 | 2833 | 2833 | 3558 | 3558 | 2811 | 4623 | 4623 | 4623 | 4623 | 3718 | 3718 | 3718 | 3718 | 3718 | 2990
0.014 | 0012 | 0011 | 0017 | 0017 | 0.017 | 0.015 | 0.015 | 0.014 | 0.014 | 0.014 | 0.012 | 0.012 | 0.012 | 0.012 | 0.011 | 0.011 | 0.009 | 0.009 | 0.004 | 0.004 Ap | 0004 | 0020 0018 | 0018 | 0016 0.014 | 0014 0014 0013 | 0019 0017 | 0017 | 0.026 | 0.026 A 0.026 | 0.023 | 0.020 | 0.020 | 0.020  0.018 | 0.018 | 0.018

145 | 130 | 130 K 160 | 160 | 160 | 160 | 160 | 144 | 144 | 144 | 144 | 144 128 | 128 | 128 | 96 96 96 48 48 Ve 48 | 185 | 185 | 185 | 167 | 167 | 167 | 148 | 148 | 189 | 189 | 168 | 232 | 232 | 232 | 232 209 | 209 & 209 & 209 | 209 | 185

0.033 | 0.030 | 0.030 | 0.042 | 0.042 | 0.042 | 0.042 | 0.042 | 0.038 | 0.038 | 0.038 | 0.038 | 0.038 | 0.034 | 0.034 | 0.034 | 0.029 | 0.029 | 0.029 | 0.025 | 0.025 fz 0.025 | 0.045 | 0.045 | 0.045 | 0.041 | 0.041 | 0.041 | 0.036 0.036 | 0.041 | 0.041 | 0.037 | 0.047 | 0.047 H0.047 | 0.047 | 0.042 | 0.042 | 0.042 | 0.042 | 0.042 | 0.038
51228 146105 | 46105 | 50818 | 50818 | 50818 | 50818 | 50818 | 45736 | 45736 | 45736 | 45736 | 45736 40654 | 40654 | 40654 | 30491 | 30491 | 30491 | 15245 | 15245 38.1 I 15245149178 | 49178 | 49178 | 44260 | 44260 | 44260 | 39342 | 39342 | 42971 | 42971 | 38197 | 49178 | 49178 | 49178 | 49178 | 44260 44260 | 44260 | 44260 44260 | 39342

3381 | 2766 | 2766 | 4269 | 4269 | 4269 | 4269 | 4269 | 3476 | 3476 | 3476 | 3476 | 3476 | 2764 | 2764 | 2764 | 1768 | 1768 | 1768 | 762 | 762 f 762 | 4426 | 4426 | 4426 | 3585 | 3585 | 3585 | 2833 | 2833 | 3558 | 3558 | 2811 | 4623 | 4623 | 4623 | 4623 | 3718 | 3718 | 3718 | 3718 | 3718 | 2990
0014|0012 1 0011|0017 | 0017 | 0017 | 0.015 | 0.015 | 0.014 | 0.014 | 0.014 | 0.012 | 0.012 | 0.012 | 0012 | 0.011 | 0.011 | 0.009 | 0.009 | 0.004 | 0.004 Ap | 0004 | 0.020 | 0.018 0018 0016 | 0.014| 0.014 | 0014 | 0013 0.019 | 0017 | 0017 | 0.026 | 0.026 | 0.026 | 0.023 | 0.020 | 0.020 | 0.020 | 0.018 A 0.018 | 0.018

133 | 120 | 120 | 144 | 144 | 144 | 144 | 144 | 130 | 130 | 130 | 130 | 130 | 115 | 115 | 115 | 87 87 87 43 43 \'d 43 | 165 | 165 | 165 | 148 | 148 | 148 | 132 | 132 | 172 | 172 | 153 | 211 | 211 | 211 | 211 | 190 | 190 | 190 & 190 | 190 | 169

0.033 | 0.030 | 0.030 | 0.042 | 0.042 | 0.042 | 0.042 | 0.042 | 0.038 | 0.038 | 0.038 0.038 | 0.038 | 0.034 | 0.034 | 0.034 | 0.029 | 0.029  0.029 | 0.025 | 0.025 fz 0.025 | 0.045 | 0.045 | 0.045| 0.041 | 0.041 | 0041  0.036 0.036  0.041 0041 0037 | 0047 | 0.047 0.047 | 0047  0.042 | 0.042 | 0.042  0.042 | 0.042 0038
47130 | 42417 | 42417 | 45900 | 45900 | 45900 | 45900 45900 41310 | 41310 | 4131041310 | 41310 | 36720 | 36720 | 36720 | 27540 | 27540 | 27540 13770 | 13770 382 1377043714 | 43714 | 43714 | 39343 | 39343 | 39343 | 34971 | 34971 | 39084 | 39084 | 34742 | 44807 | 44807 | 44807 | 44807 | 40326 | 40326 | 40326 | 40326 40326 | 35846

3111 | 2545 | 2545 | 3856 | 3856 | 3856 | 3856 | 3856 | 3140 | 3140 | 3140 | 3140 | 3140 | 2497 | 2497 | 2497 | 1597 | 1597 | 1597 | 689 | 689 f 689 | 3934 | 3934 | 3934 | 3226 | 3226 | 3226 | 2518 | 2518 | 3205 | 3205 | 2571 | 4212 | 4212 | 4212 | 4212 | 3387 | 3387 | 3387 | 3387 | 3387 | 2724

0.014 | 0012 / 0011 | 0017 | 0017 | 0017 | 0.015 | 0.015 | 0.014 | 0.014 | 0.014 | 0.012 | 0.012 | 0.012 | 0.012 | 0.011 | 0.011 | 0.009 | 0.009 | 0.004 | 0.004 Ap | 0004|0020 0018|0018 | 0016 0014|0014 0014 0013 | 0019 0017 0017 | 0026  0.026  0.026 | 0.023  0.020 | 0.020 | 0.020 0.018 | 0.018 | 0.018

116 | 104 | 104 129 | 129 | 129 | 129 | 129 | 116 | 116 | 116 | 116 | 116 K 103 | 103 | 103 | 77 77 77 39 39 \'d 39 | 149 | 149 | 149 | 134 | 134 | 134 | 119 | 119 | 147 | 147 | 130 | 180 | 180 | 180 | 180 | 162 | 162 | 162 | 162 | 162 | 144

0.030 | 0.027 | 0.027 | 0.038 | 0.038 | 0.038 | 0.038 | 0.038 | 0.034 | 0.034 | 0.034 | 0.034 | 0.034 | 0.030 | 0.030 | 0.030 A 0.027 | 0.027 | 0.027 | 0.023 | 0.023 fz 0.023 | 0.039 | 0.039 | 0.039 | 0.035  0.035| 0035 0031 0031|0037 0037 0033 | 0042 0042 0042 | 0042 0038  0.038 0038 0038 0038 0034
40983 | 36885 | 36885 | 40983 | 40983 | 40983 | 40983 | 40983 | 36885 | 36885 | 36885 | 36885 | 36885 | 32786 | 32786 | 32786 | 24590 | 24590 | 24590 | 12295 | 12295 EAN n 12295139616 | 39616 | 39616 | 35654 | 35654 | 35654 | 31693 | 31693 | 33354 | 33354 | 29648 | 38250 | 38250 | 38250 | 38250 | 34425 | 34425 | 34425 | 34425 | 34425 | 30600

2459 | 1992 | 1992 | 3115 | 3115 | 3115 | 3115 | 3115 | 2508 | 2508 | 2508 | 2508 | 2508 | 1967 | 1967 | 1967 | 1328 | 1328 | 1328 | 566 | 566 f 566 | 3090 | 3090 | 3090 | 2496 | 2496 | 2496 | 1965 | 1965 | 2468 | 2468 | 1957 | 3213 | 3213 | 3213 | 3213 | 2616 | 2616 | 2616 K 2616 | 2616 | 2081

0.013 | 0012/ 0010 | 0.016 | 0.016 | 0.016 | 0.014 | 0.014 | 0.013 | 0.013 | 0.013 | 0.011 | 0.011 | 0.011 | 0.011 | 0.070 A 0.010 | 0.008 | 0.008 | 0.004 | 0.004 Ap | 0.004|0.019 0017|0017 | 0015 0013|0013 0013 0012|0018 0016 0016 | 0024  0.024 0024 0022 0019 | 0019 | 0019 0017 | 0.017 | 0.017

104 | 94 9 | 113 | 113 | 113 | 113 | 113 | 102 | 102 & 102 = 102 | 102 @ 91 91 91 68 68 68 34 34 Ve 34 | 134 | 134 | 134 | 121 | 121 | 121 | 107 | 107 | 130 | 130 | 115 | 160 | 160 | 160 | 160 | 144 | 144 | 144 | 144 | 144 | 128

0.030 | 0.027 0.027 | 0.037 | 0.037 | 0.037 | 0.037 | 0.037 | 0.033 | 0.033 | 0.033 | 0.033 H 0.033 | 0.030 0.030 A 0.030 | 0.026 | 0.026 A 0.026 | 0.022 | 0.022 fz 0.022 | 0.040 | 0.040 | 0.040 | 0.036 A 0.036 A 0.036  0.032  0.032 | 0.037 0037 0033 | 0041 0041 0041 0041 0037 0037 | 0037 A 0.037 | 0.037 | 0.033
36884 33196 | 33196 | 36064 | 36064 36064 | 36064 | 36064 | 32458 | 32458 32458 32458 | 32458 28851 | 28851 | 28851 | 21638 21638 | 21638 | 10819 10819 392 10819 35519 | 35519 | 35519 | 31967 | 31967 | 31967 | 28415 | 28415 | 29466 | 29466 | 26192 | 33879 | 33879 | 33879 | 33879 | 30491 30491 | 30491 | 30491 30491 27103

2213 | 1793 | 1793 | 2669 | 2669 | 2669 | 2669 | 2669 | 2142 | 2142 | 2142 | 2142 | 2142 | 1731 | 1731 | 1731 | 1125 | 1125 | 1125 | 476 | 476 f 476 | 2842 | 2842 | 2842 | 2302 | 2302 | 2302 | 1819 | 1819 | 2180 | 2180 | 1729 | 2778 | 2778 | 2778 | 2778 | 2256 | 2256 | 2256 | 2256 | 2256 | 1789

0.013 | 0.012 | 0010 | 0.016 | 0.016 | 0.016 | 0.014 | 0014  0.013 | 0.013 | 0.013 | 0.011 | 0.017 | 0.011 | 0.011 | 0.010 | 0.010 | 0.008 | 0.008 | 0.004 | 0.004 Ap | 0004 | 0.019 | 0.017 | 0017 | 0.015  0.013 | 0.013 | 0.013 | 0.012 | 0.018 | 0.016 | 0.016 | 0.024 | 0.024 | 0.024 | 0.022 | 0.019 | 0.019 | 0.019 | 0.017 | 0.017 | 0.017

93 83 8 | 113 | M3 | 113 | 113 | 113 | 102 | 102 | 102 | 102 | 102 @ 91 91 91 68 68 68 34 34 \'d 34 | 118 | 118 | 118 | 107 | 107 | 107 | 95 95 | 117 | 117 | 104 | 144 | 144 | 144 | 144 | 130 | 130 | 130 | 130 | 130 | 115

0.029 | 0.026 1 0.026 | 0.033 | 0.033 | 0.033 | 0.033 | 0.033 | 0.030 | 0.030 | 0.030 | 0.030 | 0.030 | 0.026 | 0.026 | 0.026 A 0.023 | 0.023 | 0.023 | 0.020 | 0.020 fz 0.020 | 0.038 | 0.038 | 0.038 | 0.034 | 0.034  0.034 | 0.030 0.030 | 0035 0.035 0031 0039 0039 0039 0039 0035 0035 0035 0035|0035 0031
32786 | 29507 | 29507 | 36064 | 36064 | 36064 | 36064 | 36064 | 32458 | 32458 | 32458 | 32458 | 32458 28851 | 28851 | 28851 | 21638 | 21638 | 21638 | 10819 | 10819 393 1081931420 | 31420 | 31420 | 28278 | 28278 | 28278 | 25136 | 25136 | 26601 | 26601 | 23646 | 30600 | 30600 | 30600 | 30600 | 27540 27540 | 27540 | 27540 | 27540 | 24480

1902 | 1534 | 1534 | 2380 | 2380 | 2380 2380 | 2380 | 1947 | 1947 | 1947 | 1947 | 1947 | 1500 | 1500 1500 | 995 | 995 | 995 | 433 | 433 f 433 | 2388 | 2388 | 2388 | 1923 | 1923 | 1923 | 1508 | 1508 | 1862 | 1862 | 1466 | 2387 | 2387 | 2387 | 2387 | 1928 | 1928 | 1928 | 1928 | 1928 | 1518

0.011 | 0.009 | 0.008 | 0.013 | 0.013 | 0013 | 0012 | 0.012  0.010 | 0.010 | 0.010 | 0.009 | 0.009 | 0.009 | 0.009 | 0.008 | 0.008 | 0.007 | 0.007 | 0.003 | 0.003 Ap | 0003|0016 0014 | 0014|0012 0011|0011 0011 0010|0015 0013 0013 | 0020  0.020  0.020 0018 0016 | 0016 | 0016 0014 | 0014 | 0014

145 | 130 | 130 H 160 | 160 | 160 | 160 | 160 | 144 | 144 | 144 | 144 | 144 128 | 128 | 128 | 96 96 96 48 48 Ve 48 | 185 | 185 | 185 | 167 | 167 | 167 | 148 | 148 | 189 | 189 | 168 | 232 | 232 | 232 | 232 209 | 209 & 209 & 209 | 209 @ 185
0.033 | 0.030  0.030 | 0.042 | 0.042 | 0.042 | 0.042 | 0.042 | 0.038  0.038 | 0.038 0.038 0.038  0.034 0034  0.034 0029|0029 0029 0025 0.025 fz 0.025 | 0.045 | 0.045 | 0.045 | 0.041 | 0.041 | 0.041  0.036 0.036 0041 0041 0037 | 0.047 | 0.047 0047 | 0.047 0042 | 0.042 | 0.042 | 0.042 | 0.042 | 0.038
51228 46105 | 46105 | 50818 | 50818 | 50818 | 50818 | 50818 | 45736 | 45736 | 45736 45736 | 45736 40654 | 40654 | 40654 | 30491 | 30491 | 30491 | 15245 | 15245 40 W 1524549178 | 49178 | 49178 | 44260 | 44260 | 44260 | 39342 | 39342 | 42971 | 42971 | 38197 | 49178 | 49178 | 49178 | 49178 | 44260 | 44260 | 44260 | 44260 44260 | 39342
3381 | 2766 | 2766 | 4269 | 4269 | 4269 | 4269 | 4269 | 3476 | 3476 | 3476 | 3476 | 3476 | 2764 | 2764 | 2764 | 1768 | 1768 | 1768 | 762 | 762 f 762 | 4426 | 4426 | 4426 | 3585 | 3585 | 3585 | 2833 | 2833 | 3558 | 3558 | 2811 | 4623 | 4623 | 4623 | 4623 | 3718 | 3718 | 3718 | 3718 | 3718 | 2990
0014 | 0012 0011 | 0017 | 0017 | 0.017 | 0.015 | 0.015 | 0.014 | 0.014 | 0.014 | 0.012 | 0.012 | 0012 | 0.012 | 0.011 A 0.011 | 0.009 | 0.009 | 0.004 | 0.004 Ap | 0004 0.020 | 0.018 0018 0016 0.014| 0014 0014 | 0.013 0.019 0017 | 0017 | 0.026 | 0.026 | 0.026 | 0.023 | 0.020 | 0.020 | 0.020 | 0.018  0.018 | 0.018
133 | 120 | 120 | 144 | 144 | 144 | 144 | 144 | 130 | 130 | 130 | 130 | 130 | 115 | 115 | 115 | 87 87 87 43 43 \'d 43 | 165 | 165 | 165 | 148 | 148 | 148 | 132 | 132 | 172 | 172 | 153 | 211 | 211 | 211 | 211 | 190 | 190 | 190 | 190 | 190 | 169
0.033 | 0.030 | 0.030 | 0.042 | 0.042 | 0.042 | 0.042 | 0.042 | 0.038 | 0.038 | 0.038 | 0.038 | 0.038 | 0.034 | 0.034 | 0.034 | 0.029 | 0.029 | 0.029 | 0.025 | 0.025 0.025 | 0.045 | 0.045 | 0.045 | 0.041 | 0.041 | 0.041 | 0036 0.036 | 0.041 | 0.041  0.037 | 0.047 | 0.047 0.047 | 0.047 | 0.042 | 0.042 | 0.042 | 0.042 | 0.042 | 0.038
47130 | 42417 | 42417 | 45900 | 45900 | 45900 | 45900 | 45900 4131041310 4131041310 41310 | 36720 | 36720 | 36720 | 27540 | 27540 | 27540 13770 13770 ZY n 1377043714 | 43714 | 43714 | 39343 | 39343 | 39343 | 34971 | 34971 | 39084 | 39084 | 34742 | 44807 | 44807 | 44807 | 44807 | 40326 40326 | 40326 | 40326 40326 | 35846
3111 | 2545 | 2545 | 3856 | 3856 | 3856 | 3856 | 3856 | 3140 | 3140 | 3140 | 3140 | 3140 | 2497 | 2497 | 2497 | 1597 | 1597 | 1597 | 689 | 689 f 689 | 3934 | 3934 | 3934 | 3226 | 3226 | 3226 | 2518 | 2518 | 3205 | 3205 | 2571 | 4212 | 4212 | 4212 | 4212 | 3387 | 3387 | 3387 | 3387 | 3387 | 2724
0014|0012 0011|0017 | 0017 | 0017 | 0.015 | 0.015 | 0.014 | 0.014 | 0.014 | 0.012 | 0.012 | 0.012 | 0.012 | 0.011  0.011 | 0.009 | 0.009 | 0.004 | 0.004 Ap | 0004 | 0020 0018|0018 | 0016 0014 | 0014 0014 0013 | 0019 | 0.017 | 0.017 | 0.026 | 0.026 | 0.026 | 0.023 | 0.020 | 0.020 | 0.020 A 0.018 | 0.018 | 0.018

NACHSTE SEITE p NACHSTE SEITE p»

T
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Y/ ey "t o rser
fiir HOCHGEHARTETEN STAHLL fiir HOCHGEHARTETEN STAHL -

SLJCR TP 5 SCHNEIDEN KUGELKOPF fiir die RIPPENBEARBEITUNG LLACR TV 5 SCHNEIDEN KUGELKOPF fiir die RPPENBEARBEITUNG

Ve =m/min. fz=mm/lahn ~ Ap=mm Ve =m/min. fz=mm/Zlahn ~ Ap=mm
n=U/min. f=mm/min. LBS = Lange hinter Schaft n=U/min. f=mm/min. LBS = Lange hinter Schaft
Durchmesser () Para- Durchmesser ()
(s sl fe|6] 2 [2]2]2]22[2]2]2[2]2]2] 3323 | et ----- | 33 ]3[3[3]3[3/[3]3]

nnnnm
\/d 255 | 255 | 192 | 192 320 | 320 | 320 | 288 | 288 | 288 | 256 | 256 | 319 | 319 | 319 | 319 | 319 | 319 | 287 | 287 | 287
fz 0.046 | 0.046 | 0.040 | 0.040 | 0.034 | 0.074 | 0.074 | 0.074  0.066 | 0.066 | 0.066 0.059 | 0.059 | 0.091 0.091 | 0.091 | 0.091 | 0.091 | 0.091 | 0.082 | 0.082 | 0.082
n 40654 | 40654 | 30491 | 30491 | 15245 | 40685 | 40685 | 40685 | 36617 | 36617 | 36617 | 32548 | 32548 | 33879 | 33879 | 33879 | 33879 | 33879 | 33879 | 30491 | 30491 | 30491
f 3740 | 3740 | 2439 | 2439 | 1037 | 6021 | 6021 | 6021 | 4833 | 4833 | 4833 | 3841 | 3841 | 6166 6166 | 6166 | 6166 H 6166 | 6166 | 5001 | 5001 | 5001
Ap | 0028 0026 | 0.020 | 0.020 | 0.010 | 0.050 | 0.045 | 0.045 | 0.040 | 0.040 | 0.035 | 0.035 | 0.033 | 0.060 | 0.060 | 0.054 | 0.054  0.054 | 0.054 | 0.048 | 0.048 | 0.042
\'d 255 | 255 | 192 | 192 | 96 | 320 | 320 | 320 | 288 | 288 | 288 | 256 | 256 | 319 | 319 | 319 319 | 319 319 | 287 | 287 | 287
fz 0.046 | 0.046 | 0.040 | 0.040 | 0.034 | 0.074 | 0.074 | 0.074  0.066 | 0.066  0.066 0.059 | 0.059 | 0.091 0.091 | 0.091 | 0.091 | 0.091 | 0.091  0.082 | 0.082 | 0.082
n 40654 | 40654 | 30491 | 30491 | 15245 | 40685 | 40685 | 40685 | 36617 | 36617 | 36617 | 32548 | 32548 | 33879 | 33879 | 33879 | 33879 | 33879 | 33879 | 30491 | 30491 | 30491
f 3740 | 3740 | 2439 | 2439 | 1037 | 6021 | 6021 | 6021 | 4833 | 4833 | 4833 | 3841 | 3841 | 6166 6166 | 6166 | 6166 6166 | 6166 | 5001 = 5001 | 5001
Ap | 0028 | 0.026 | 0.020 | 0.020 | 0.010 | 0.050 | 0.045 | 0.045 | 0.040  0.040 | 0.035 | 0.035 | 0.033 | 0.060 A 0.060 | 0.054 | 0.054 | 0.054 | 0.054 | 0.048  0.048 | 0.042

2 [ 3 [ | s [ w3 | s e s [0 2] 5] ] 6] 6 0l n
Vc 194 | 194 | 194 | 145 145 | 258 | 232 | 232 | 206 | 319 | 319 | 319 | 319 | 319 | 287 | 287 | 287 | 287 | 287 | 287 | 255
fz 0.043 | 0.043 | 0.043 | 0.038 | 0.038 | 0.055 | 0.050 | 0.050 | 0.044 | 0.057 | 0.057 | 0.057 | 0.057 | 0.057 | 0.051 | 0.051 | 0.051 | 0.051 | 0.051 | 0.051 | 0.046
n 41092 41092 | 41092 | 30819 | 30819 | 51228 46105 | 46105 | 40982 | 50818 | 50818 | 50818 | 50818 | 50818 | 45736 | 45736 | 45736 | 45736 | 45736 | 45736 | 40654
f 3534 | 3534 | 3534 | 2342 | 2342 | 5635 | 4611 | 4611 | 3606 | 5793 | 5793 | 5793 | 5793 | 5793 | 4665 | 4665 | 4665 | 4665 | 4665 | 4665 | 3740
Ap 0.021 | 0.020 | 0.020 | 0.015 | 0.015 | 0.029 | 0.026 | 0.022 | 0.022 | 0.040 | 0.040 | 0.040 | 0.036 | 0.036 | 0.032 1 0.032 | 0.032 | 0.032 | 0.028 | 0.028 | 0.028
Vc 194 | 194 | 194 | 145 | 145 | 258 | 232 | 232 | 206 | 319 | 319 | 319 | 319 | 319 | 287 | 287 | 287 | 287 | 287 | 287 | 255
fz 0.043 | 0.043 | 0.043 | 0.038 | 0.038 | 0.055 | 0.050 | 0.050 | 0.044 | 0.057 | 0.057 | 0.057 | 0.057 | 0.057 | 0.051 H 0.051 | 0.051 | 0.051 | 0.051 | 0.051 | 0.046
n 41092 41092 | 41092 | 30819 | 30819 | 51228 | 46105 | 46105 | 40982 | 50818 | 50818 | 50818 | 50818 | 50818 | 45736 | 45736 | 45736 | 45736 | 45736 | 45736 | 40654
f 3534 | 3534 | 3534 | 2342 | 2342 | 5635 | 4611 | 4611 | 3606 | 5793 | 5793 | 5793 | 5793 | 5793 | 4665 | 4665 @ 4665 | 4665 @ 4665 4665 | 3740
Ap 0.021 | 0.020 | 0.020 | 0.015 | 0.015 | 0.029 | 0.026 | 0.022 | 0.022 | 0.040 A 0.040 | 0.040 H 0.036 | 0.036 | 0.032 | 0.032 | 0.032 | 0.032 | 0.028 ' 0.028 | 0.028

Vc 194 | 194 | 194 | 145 | 145 | 258 | 232 | 232 | 206 | 319 | 319 | 319 | 319 | 319 | 287 | 287 | 287 | 287 | 287 | 287 | 255 \/d 255 | 255 | 192 | 192 | 9 | 320 | 320 | 320 | 288 | 288 | 288 | 256 | 256 | 319 | 319 | 319 319 | 319 | 319 287 | 287 | 287
fz 0.043 | 0.043  0.043 | 0.038 | 0.038 | 0.055 | 0.050 | 0.050 | 0.044 | 0.057 | 0.057 | 0.057 | 0.057 | 0.057 | 0.051 | 0.051 | 0.051 | 0.051 | 0.051 | 0.051 | 0.046 fz 0.046 | 0.046 | 0.040 | 0.040 | 0.034 | 0.074 | 0.074 | 0.074 | 0.066 | 0.066 | 0.066 = 0.059 | 0.059 0.091 | 0.091 | 0.091 | 0.091 | 0.091 | 0.091 | 0.082 | 0.082 | 0.082
1.1 i 41092 | 41092 | 41092 | 30819 | 30819 | 51228 | 46105 46105 | 40982 | 50818 | 50818 | 50818 | 50818 | 50818 | 45736 | 45736 45736 | 45736 | 45736 | 45736 | 40654 111 |l 40654 | 40654 | 30491 | 30491 | 15245 | 40685 | 40685 | 40685 | 36617 | 36617 | 36617 | 32548 | 32548 | 33879 | 33879 | 33879 | 33879 | 33879 | 33879 | 30491 | 30491 | 30491
f 3534 | 3534 | 3534 | 2342 | 2342 | 5635 | 4611 | 4611 | 3606 | 5793 | 5793 | 5793 | 5793 | 5793 | 4665 | 4665 | 4665 | 4665 | 4665 | 4665 | 3740 f 3740 | 3740 | 2439 | 2439 | 1037 | 6021 | 6021 | 6021 | 4833 | 4833 | 4833 | 3841 | 3841 | 6166 6166 | 6166 | 6166 A 6166 | 6166 | 5001 | 5001 | 5001
Ap | 0021|0020 | 0.020 0.015| 0015 0.029 | 0.026 0.022 | 0.022 | 0.040 | 0.040 | 0.040 | 0.036 | 0.036 A 0.032 | 0.032 | 0.032 | 0.032 | 0.028 | 0.028 | 0.028 Ap | 0028 | 0.026 | 0.020  0.020 | 0.010 | 0.050 | 0.045 | 0.045 | 0.040 0.040 | 0.035 | 0.035 | 0.033 | 0.060 | 0.060 | 0.054 | 0.054 | 0.054 | 0.054 | 0.048  0.048 | 0.042
Vc 185 | 185 | 185 | 139 | 139 | 247 | 222 | 222 | 198 | 309 | 309 | 309 | 309 | 309 | 278 | 278 | 278 | 278 | 278 | 278 | 247 Vc 247 | 247 | 185 | 185 | 93 | 309 | 309 | 309 | 278 | 278 | 278 | 247 | 247 | 309 | 309 & 309 309 | 309 @ 309 @ 278 | 278 | 278
fz 0.038 | 0.038 | 0.038 | 0.033 | 0.033 | 0.048 | 0.043 | 0.043 | 0.038 | 0.050 | 0.050 | 0.050 | 0.050 | 0.050 | 0.045 | 0.045  0.045 | 0.045 | 0.045 | 0.045 | 0.040 fz 0.040 | 0.040 | 0.035 | 0.035 | 0.030 | 0.066  0.066 0.066 0.059 | 0.059  0.059 0.053 | 0.053  0.083 0.083  0.083 0.083  0.083 | 0.083 0075 | 0075 0075
IAWA n 39342 | 39342 | 39342 | 29507 | 29507 | 49178 | 44260 | 44260 | 39342 | 49178 | 49178 | 49178 | 49178 49178 | 44260 | 44260 | 44260 | 44260 | 44260 | 44260 | 39342 11.2 | 3934239342 29507 | 29507 | 14753 | 39295 | 39295 | 39295 35366 | 35366 | 35366 31436 | 31436 32786 32786 | 32786 32786 | 32786 | 32786 | 29507 | 29507 | 29507
f 2990 | 2990 | 2990 | 1947 | 1947 | 4721 | 3806 | 3806 | 2990 | 4918 | 4918 | 4918 | 4918 | 4918 | 3983 | 3983 | 3983 | 3983 | 3983 | 3983 | 3147 f 3147 | 3147 | 2065 | 2065 | 885 | 5187 | 5187 | 5187 | 4173 | 4173 | 4173 | 3332 | 3332 | 5442 | 5442 | 5442 | 5442 | 5442 | 5442 | 4426 | 4426 | 4426
0.018 | 0017 | 0017 | 0013 | 0.013 | 0.024 | 0.022 | 0.019 | 0.019 | 0.034 | 0.034 | 0.034 | 0.031 | 0.031 | 0.027 | 0.027 A 0.027 | 0.027 | 0.024 | 0.024 | 0.024 Ap | 0024|0022 0017 | 0017 | 0009 0.043 | 0.038  0.038  0.034 | 0.034 | 0.030 | 0.030 | 0.028 A 0.051  0.051 | 0.046  0.046 | 0.046 | 0.046 A 0.041 | 0.041 | 0.036
185 | 185 | 185 | 139 | 139 | 247 | 222 | 222 | 198 | 309 | 309 | 309 | 309 | 309 | 278 | 278 | 278 | 278 | 278 | 278 | 247 Ve 247 | 247 | 185 | 185 | 93 | 309 | 309 | 309 | 278 | 278 | 278 | 247 | 247 309 | 309 & 309 @ 309 | 309 309 278 | 278 | 278
0.038 | 0.038 | 0.038 | 0.033 | 0.033 | 0.048 | 0.043 | 0.043 | 0.038 | 0.050 | 0.050 | 0.050 | 0.050 | 0.050 | 0.045 | 0.045  0.045 | 0.045 | 0.045 | 0.045 | 0.040 fz 0.040 | 0.040 | 0.035 | 0.035 | 0.030 | 0.066 | 0.066 | 0.066 0.059 | 0.059 | 0.059  0.053 | 0.053 | 0.083 0.083 | 0.083  0.083  0.083 | 0.083 | 0.075 | 0.075 | 0.075
39342 39342 | 39342 | 29507 | 29507 | 49178 | 44260 | 44260 | 39342 | 49178 | 49178 | 49178 | 49178 | 49178 | 44260 | 44260 | 44260 | 44260 | 44260 | 44260 | 39342 38.1 I 39342 | 39342 | 29507 | 29507 | 14753 | 39295 | 39295 | 39295 | 35366 | 35366 | 35366 | 31436 | 31436 | 32786 | 32786 | 32786 | 32786 | 32786 | 32786 | 29507 | 29507 | 29507
2990 | 2990 | 2990 | 1947 | 1947 | 4721 | 3806 | 3806 | 2990 | 4918 | 4918 | 4918 | 4918 | 4918 | 3983 | 3983 | 3983 | 3983 | 3983 | 3983 | 3147 f 3147 | 3147 | 2065 | 2065 | 885 | 5187 | 5187 | 5187 | 4173 | 4173 | 4173 | 3332 | 3332 | 5442 | 5442 | 5442 | 5442 | 5442 | 5442 | 4426 | 4426 | 4426
0018 | 0017 1 0017 | 0013 | 0.013 | 0.024 | 0.022 | 0.019 | 0.019 | 0.034 | 0.034 | 0.034 | 0.031 | 0.031 | 0.027 | 0.027 A 0.027 | 0.027 | 0.024 | 0.024 | 0.024 Ap | 0024 0022|0017 0017 0.009 | 0.043 | 0.038 | 0.038 | 0.034 0.034 | 0.030 | 0.030 | 0.028 | 0.051 | 0.051 | 0.046 | 0.046 | 0.046 | 0.046 | 0.041 0.041 | 0.036
169 | 169 | 169 | 127 | 127 | 225 | 202 | 202 | 180 | 258 | 258 | 258 | 258 | 258 | 232 | 232 | 232 | 232 | 232 | 232 | 206 \'d 206 | 206 | 155 | 155 | 77 | 257 | 257 | 257 | 232 | 232 | 232 | 206 & 206 | 258 | 258 | 258 | 258 | 258 | 258 | 232 | 232 @ 232
0.038 | 0.038 | 0.038 | 0.033 | 0.033 | 0.048 | 0.043 | 0.043 | 0.038 | 0.050 | 0.050 | 0.050 | 0.050 | 0.050 | 0.045 | 0.045 0.045 | 0.045 | 0.045 | 0.045 | 0.040 fz 0.040 | 0.040 | 0.035 | 0.035| 0.030 | 0.063 | 0.063  0.063 0.056 | 0.056 0.056 0.050 | 0.050 A 0.075 0.075 | 0.075 0.075  0.075 | 0.075  0.068 | 0.068 | 0.068
35846 | 35846 | 35846 | 26884 | 26884 | 44671 | 40204 | 40204 | 35737 | 40983 | 40983 | 40983 | 40983 40983 | 36885 | 36885 | 36885 | 36885 | 36885 | 36885 | 32786 382 W 32786 | 32786 | 24590 | 24590 | 12295 | 32754 | 32754 | 32754 | 29479 | 29479 | 29479 | 26203 | 26203 | 27322 | 27322 | 27322 | 27322 | 27322 | 27322 | 24590 | 24590 | 24590
2724 | 2724 | 2724 | 1774 | 1774 | 4288 | 3458 | 3458 | 2716 | 4098 | 4098 | 4098 4098 | 4098 | 3320 | 3320 | 3320 | 3320 | 3320 | 3320 | 2623 f 2623 | 2623 | 1721 | 1721 | 738 | 4127 | 4127 | 4127 | 3302 | 3302 | 3302 | 2620 | 2620 | 4098 4098 | 4098 | 4098 | 4098 | 4098 | 3344 | 3344 3344
0.018 | 0017 | 0017 | 0.013 | 0.013 | 0.024 | 0.022 | 0.019 | 0.019 | 0.034 | 0.034 | 0.034 | 0.031 | 0.031 | 0.027 | 0.027 A 0.027 | 0.027 | 0.024 | 0.024 | 0.024 Ap | 0024|0022 0017|0017 | 0009 0.043 | 0038 0.038  0.034 | 0.034 0030 0.030 0028 0051 0051 0046 0.046 | 0.046 | 0.046 0.041 | 0.041 | 0.036
144 | 144 | 144 | 108 | 108 | 192 | 172 | 172 | 153 | 227 | 227 | 227 | 227 | 227 | 204 | 204 | 204 | 204 | 204 | 204 | 181 \'d 181 | 181 | 136 | 136 | 68 | 227 | 227 | 227 | 204 | 204 | 204 | 181 | 181 | 227 | 227 | 227 | 227 | 227 | 227 | 204 | 204 | 204
0.034 | 0.034 1 0034 | 0.029 | 0.029 | 0.043 | 0.039 | 0.039 | 0.034 | 0.045 | 0.045 | 0.045 | 0.045 | 0.045 | 0.041 | 0.041 A 0.041 | 0.041 | 0.041 | 0.041 | 0.036 fz 0.036 | 0.036 | 0.032 | 0.032 | 0.027 | 0.056 | 0.056 | 0.056  0.050 | 0.050 | 0.050 K 0.045 | 0.045 | 0.067 0.067 | 0.067 K 0.067 | 0.067 | 0.067 | 0.060 | 0.060 | 0.060
30600 | 30600 | 30600 | 22950 | 22950 | 38114 | 34303 | 34303 | 30491 | 36064 36064 | 36064 | 36064 36064 | 32458 | 32458 | 32458 | 32458 | 32458 | 32458 | 28851 39.1 Iy 2885128851 21638 | 21638 | 10819 28840 | 28840 | 28840 | 25956 | 25956 | 25956 | 23072 | 23072 | 24043 | 24043 | 24043 | 24043 | 24043 | 24043 | 21639 | 21639 | 21639
2081 | 2081 | 2081 | 1331 | 1331 | 3278 | 2676 | 2676 | 2073 | 3246 | 3246 | 3246 | 3246 | 3246 | 2662 | 2662 | 2662 | 2662 | 2662 | 2662 | 2077 f 2077 | 2077 | 1385 | 1385 | 584 | 3230 | 3230 | 3230 2596 | 2596 | 2596 | 2076 | 2076 | 3222 | 3222 | 3222 | 3222 | 3222 | 3222 | 2597 | 2597 | 2597
0.017 | 0016 | 0016 | 0.012 | 0012 | 0.023 | 0.020 | 0.018 | 0.018 | 0.032 | 0.032 | 0.032 | 0.029 | 0.029 | 0.026 | 0.026 A 0.026 | 0.026 | 0.022 | 0.022 | 0.022 Ap | 0022 0021|0016 0016 0.008 | 0.040 | 0.036  0.036 | 0.032 0032 0.028 | 0.028 | 0.026 0.048  0.048 0043 | 0.043 | 0.043 | 0.043 0038 0.038 | 0.034
128 | 128 | 128 | 9% 9% | 170 | 153 | 153 | 136 | 206 & 206 | 206 & 206 = 206 | 185 | 185 | 185 | 185 | 185 | 185 | 165 Ve 165 | 165 | 124 124 | 62 | 206 @ 206 | 206 | 186 & 186 | 186 | 165 | 165 | 206 | 206 | 206 | 206 | 206 | 206 | 185 | 185 | 185
0.033 | 0033 0.033 | 0.029 | 0.029 | 0.043 | 0.039 | 0.039 | 0.034 A 0.044 | 0.044 0044  0.044 | 0.044  0.040 A 0.040 | 0.040 | 0.040 A 0.040 | 0.040 | 0.035 fz 0.035 | 0.035  0.031 | 0.031 | 0.026 | 0.055 0.055  0.055 | 0.050 | 0.050 | 0.050 0.044 | 0.044 0.067 | 0.067 | 0.067 | 0.067 0.067 A 0.067 | 0.060 | 0.060 | 0.060
27103 | 27103 | 27103 | 20327 | 20327 | 33811 | 30430 | 30430 | 27049 | 32786 32786 32786 | 32786 32786 | 29507 | 29507 | 29507 | 29507 | 29507 | 29507 | 26229 392 I 2622926229 19672 | 19672 | 9836 | 26265 | 26265 | 26265 23639 | 23639 | 23639 2101221012 21858 21858 | 21858 | 21858 | 21858 | 21858 | 19672 | 19672 | 19672
1789 | 1789 | 1789 | 1179 | 1179 | 2908 | 2374 | 2374 | 1839 | 2885 | 2885 | 2885 | 2885 | 2885 | 2361 | 2361 | 2361 | 2361 | 2361 | 2361 | 1836 f 1836 | 1836 | 1220 | 1220 | 511 | 2889 | 2889 | 2889 | 2364 | 2364 | 2364 | 1849 | 1849 | 2929 | 2929 | 2929 | 2929 | 2929 | 2929 | 2361 | 2361 | 2361
0.017 | 0.016 | 0.016 | 0.012 | 0.012 | 0.023 | 0.020 A 0.018  0.018 | 0.032 | 0.032 | 0.032 | 0.029 | 0.029 | 0.026 | 0.026 | 0.026 | 0.026 | 0.022 | 0.022 | 0.022 Ap | 0022 | 0.021 | 0.016 | 0.016 | 0.008 A 0.040 | 0.036 0.036 | 0.032 A 0.032 | 0.028 | 0.028 | 0.026 | 0.048 | 0.048 | 0.043 | 0.043 | 0.043 | 0.043 | 0.038 | 0.038 | 0.034
15 | 115 | 115 | 87 87 | 153 | 138 | 138 | 123 | 185 | 185 | 185 | 185 | 185 | 167 | 167 | 167 | 167 | 167 | 167 | 148 Vc 148 | 148 | 111 | 1M1 56 | 185 | 185 | 185 | 167 | 167 | 167 | 148 | 148 | 185 | 185 | 185 | 185 | 185 | 185 | 167 | 167 | 167
0.031] 0031 1 0031 | 0027 | 0.027 | 0.039 | 0.035 | 0.035 | 0.031 | 0.040 | 0.040 | 0.040 | 0.040 | 0.040 | 0.036 | 0.036 0.036 | 0.036 | 0.036 | 0.036 | 0.032 fz 0.032 | 0032 | 0028 | 0.028 | 0.024 | 0.051 | 0.051 | 0.051 | 0.045 | 0.045 | 0.045  0.040 | 0.040 | 0.061 0.061 | 0.061 0061 0061 | 0.061  0.055 | 0.055  0.055
24480 | 24480 | 24480 | 18360 | 18360 | 30532 | 27479 | 27479 | 24426 | 29507 | 29507 | 29507 | 29507 | 29507 | 26556 | 26556 | 26556 | 26556 | 26556 | 26556 | 23606 393 23606 | 23606 | 17704 | 17704 | 8852 | 2358723587 | 23587 | 2122821228 | 21228 18870 | 18870 19672 1967219672 19672 | 19672 | 19672 | 17705 | 17705 | 17705
1518 | 1518 | 1518 | 991 | 991 | 2381 | 1924 | 1924 | 1514 | 2361 | 2361 | 2361 | 2361 | 2361 | 1912 | 1912 | 1912 | 1912 | 1912 | 1912 | 1511 f 1511 | 1511 | 991 | 991 | 425 | 2406 @ 2406 | 2406 = 1911 | 1911 | 1911 | 1510 | 1510 | 2400 K 2400 | 2400 | 2400 | 2400 | 2400 K 1948 | 1948 | 1948
0.014 | 0.013 | 0.013 | 0010 | 0.010 | 0.019 | 0.017 | 0.015  0.015 | 0.026 | 0.026 | 0.026 | 0.023 | 0.023 | 0.021 | 0.021 | 0.021 | 0.021 | 0.018 A 0.018 | 0.018 Ap | 0018|0017 0013 | 0013 | 0.007  0.033 | 0029 A 0.029 0.026 | 0.026 0.023 0023 0021 0039 0039 0035 0035 0035 0035 0031 0031 0027

185 | 185 | 185 | 139 | 139 | 247 | 222 | 222 | 198 | 309 | 309 | 309 | 309 | 309 | 278 | 278 | 278 | 278 | 278 | 278 | 247 Ve 247 | 247 | 185 | 185 | 93 | 309 | 309 | 309 | 278 | 278 | 278 | 247 | 247 | 309 | 309 & 309 309 | 309 309 278 | 278 | 278
0.038 | 0.038 0.038 | 0.033 | 0.033 | 0.048 | 0.043 | 0.043 | 0.038  0.050 | 0.050 | 0.050 A 0.050 | 0.050 0.045 | 0.045 | 0.045 | 0.045 | 0.045 | 0.045 | 0.040 fz 0.040 | 0.040  0.035 | 0.035 | 0.030 | 0.066  0.066  0.066 | 0.059 | 0.059 | 0.059 0.053 | 0.053 0.083 | 0.083 | 0.083 | 0.083 0.083  0.083 | 0.075  0.075 | 0.075
39342 39342 | 39342 | 29507 | 29507 | 49178 | 44260 | 44260 | 39342 | 49178 | 49178 49178 | 49178 49178 | 44260 | 44260 | 44260 | 44260 | 44260 | 44260 | 39342 40 W 3934239342 | 29507 | 29507 | 14753 | 39295 | 39295 | 39295 | 35366 | 35366 | 35366 31436 | 31436 32786 32786 | 32786 32786 | 32786 | 32786 | 29507 | 29507 | 29507
2990 | 2990 | 2990 | 1947 | 1947 | 4721 | 3806 | 3806 | 2990 | 4918 | 4918 | 4918 4918 | 4918 | 3983 | 3983 | 3983 | 3983 | 3983 | 3983 | 3147 f 3147 | 3147 | 2065 | 2065 | 885 | 5187 | 5187 | 5187 | 4173 | 4173 | 4173 | 3332 | 3332 | 5442 | 5442 | 5442 | 5442 5442 | 5442 | 4426 | 4426 | 4426
0018 | 0017 | 0017 | 0.013 | 0.013 | 0.024 | 0.022 | 0.019 | 0.019 | 0.034 | 0.034 | 0.034 | 0.031 | 0.031 | 0.027 | 0.027 A 0.027 | 0.027 | 0.024 | 0.024 | 0.024 Ap | 0024 0.022| 0017 0017 | 0.009 | 0.043 | 0.038 | 0.038 | 0.034 0.034 | 0.030 | 0.030 | 0.028 0.051  0.051 | 0.046 | 0.046 | 0.046 | 0.046  0.041 0.041 | 0.036
169 | 169 | 169 | 127 | 127 | 225 | 202 | 202 | 180 | 258 | 258 | 258 | 258 | 258 | 232 | 232 | 232 | 232 | 232 | 232 | 206 \'d 206 | 206 | 155 | 155 | 77 | 257 | 257 | 257 | 232 | 232 | 232 | 206 | 206 | 258 | 258 | 258 | 258 | 258 | 258 | 232 | 232 | 232
0.038 | 0.038 | 0.038 | 0.033 | 0.033 | 0.048 | 0.043 | 0.043 | 0.038 | 0.050 | 0.050 | 0.050 | 0.050 | 0.050 | 0.045 | 0.045  0.045 | 0.045 | 0.045 | 0.045 | 0.040 0.040 | 0.040 | 0.035 | 0.035 | 0.030 | 0.063 | 0.063 | 0.063  0.056 | 0.056 | 0.056 A 0.050 | 0.050 | 0.075 0.075 | 0.075  0.075 | 0.075 | 0.075  0.068 | 0.068 | 0.068
35846 | 35846 | 35846 | 26884 | 26884 | 44671 | 40204 | 40204 | 35737 | 40983 | 40983 | 40983 | 40983 | 40983 | 36885 | 36885 | 36885 | 36885 | 36885 | 36885 | 32786 ZY n 3278632786 | 24590 | 24590 | 12295 | 32754 | 32754 | 32754 | 29479 29479 | 29479 | 26203 | 26203 | 27322 27322 | 27322 | 27322 | 27322 | 27322 | 24590 | 24590 | 24590
2724 | 2724 | 2724 | 1774 | 1774 | 4288 | 3458 | 3458 | 2716 | 4098 | 4098 | 4098 K 4098 | 4098 | 3320 | 3320 | 3320 | 3320 | 3320 | 3320 | 2623 f 2623 | 2623 | 1721 | 1721 | 738 | 4127 | 4127 | 4127 | 3302 | 3302 | 3302 | 2620 | 2620 | 4098 4098 | 4098 | 4098 4098 | 4098 | 3344 3344 | 3344
0.018 | 0017 1 0017 | 0013 | 0.013 | 0.024 | 0.022 | 0.019 | 0.019 | 0.034 | 0.034 | 0.034 | 0.031 | 0.031 | 0.027 | 0.027 A 0.027 | 0.027 | 0.024 | 0.024 | 0.024 Ap | 0024|0022 0017|0017 | 0009 0.043 | 0.038 | 0.038  0.034 | 0.034 | 0.030  0.030 0028 0051 0051 | 0.046 0.046 0.046 | 0.046  0.041  0.041 | 0.036

NACHSTE SEITE p NACHSTE SEITE p>

T

48 G 276 49



Y/ ey "t o rser
fiir HOCHGEHARTETEN STAHLL fiir HOCHGEHARTETEN STAHL -

SR T I 5 SCHNEIDEN KUGELKOPF fiir die RPPENBEARBEITUNG I AP, b P 2 SCHNEIDEN KUGELKOPF fiir die RIPPENBEARBEITUNG

Ve =m/min. fz=mm/lahn ~ Ap=mm Ve =m/min. fz=mm/Zlahn ~ Ap=mm
n=U/min. f=mm/min. LBS = Lange hinter Schaft n=U/min. f=mm/min. LBS = Linge hinter Schaft
Durchmesser () Para- Durchmesser (@)
33 ™| 4 [ 4 [ 4| s[5 [5 |5 |s[s |5 |e6f6[6]6|6[6]|6]|6[6][7]|7]7]

|30 | 35 140 50 115 20 0 25 | 30 |35 ] 40 45 8 10 | 12 415 |20 25 ] 30 ) 35 | 40 ]
Vc 287 | 255 | 255 | 192 | 324 | 292 | 292 | 292 | 292 | 260 | 260 | 324 | 324 | 324 | 324 | 324 | 324 | 292 | 292 | 292 | 292
fz 0.082 | 0.073 | 0.073 | 0.064 | 0.105 | 0.094 | 0.094 | 0.094 | 0.094 | 0.084 | 0.084 | 0.120 | 0.120 | 0.120 | 0.120 | 0.120 | 0.120 | 0.108 | 0.108 | 0.108 | 0.108
n 3049127103 | 27103 | 20327 | 29510 | 26559 | 26559 | 26559 | 26559 | 23608 | 23608 | 25819 | 25819 | 25819 | 25819 | 25819 | 25819 | 23237 | 23237 | 23237 | 23237
f 5001 | 3957 | 3957 | 2602 | 6197 | 4993 | 4993 | 4993 | 4993 | 3966 | 3966 | 6197 K 6197 | 6197 | 6197 | 6197 | 6197 | 5019 | 5019 | 5019 | 5019
Ap | 0042 0042 | 0039 | 0.030 | 0.063  0.056 | 0.056 | 0.049 | 0.049 | 0.049 A 0.049 | 0.080 | 0.080  0.080 | 0.072 | 0.072 | 0.072 | 0.064 | 0.064  0.056 | 0.056
Vc 287 | 255 | 255 | 192 | 324 | 292 | 292 | 292 | 292 | 260 | 260 | 324 | 324 | 324 | 324 | 324 | 324 | 292 K 292 | 292 K 292
fz 0.082 | 0.073 | 0.073 | 0.064 | 0.105 | 0.094 | 0.094 | 0.094 | 0.094 | 0.084 | 0.084 | 0.120 | 0.120 | 0.120 | 0.120 | 0.120 | 0.120 | 0.108 | 0.108 | 0.108 | 0.108
n 30491 27103 | 27103 | 20327 | 29510 | 26559 | 26559 | 26559 | 26559 | 23608 | 23608 | 25819 | 25819 | 25819 | 25819 | 25819 | 25819 | 23237 | 23237 | 23237 | 23237
f 5001 | 3957 | 3957 | 2602 | 6197 | 4993 | 4993 | 4993 | 4993 | 3966 | 3966 | 6197 K 6197 | 6197 | 6197 | 6197 | 6197 | 5019 | 5019 | 5019 | 5019
Ap | 0042 0042 | 0.039 0030 | 0.063  0.056  0.056 0.049 | 0.049 | 0.049 | 0.049 | 0.080 | 0.080 | 0.080 0.072 | 0.072 0.072  0.064 | 0.064 | 0.056 | 0.056

[LBS | 45 | 50 611 10 12 15 |20 | 25 ] 30 1 40 10 |15 | 20 ] 25 30 ) 35 | 40 50 ] 60 40 1 45 | 60 ]
Ve 260 | 260 | 195 | 299 | 299 | 299 | 299 | 299 | 269 | 269 | 268 | 268 & 268 = 268 | 268 | 241 | 241 | 241 | 241 | 255 | 255 | 255
fz 0.096 | 0.096 | 0.084 | 0.156 | 0.156 | 0.156 | 0.156 | 0.156 A 0.140 | 0.140 A 0.174 | 0.174 | 0.174 | 0.174 | 0.174 | 0.157 | 0.157 | 0.157 | 0.157 | 0.162 | 0.162 | 0.162
n 20655 | 20655 | 15491 | 19016 | 19016 | 19016 | 19016 | 19016 | 17114 | 17114 | 14207 | 14207 | 14207 | 14207 | 14207 | 12786 | 12786 | 12786 | 12786 | 11588 | 11588 | 11588
f 3966 | 3966 | 2602 | 5933 | 5933 | 5933 | 5933 | 5933 | 4792 | 4792 | 4944 | 4944 | 4944 | 4944 4944 | 4015 | 4015 | 4015 | 4015 | 3755 | 3755 | 3755
Ap | 0056  0.056 | 0.052 | 0.100 | 0.100 | 0.100 | 0.090 | 0.090 | 0.080 | 0.080 | 0.120 | 0.120 | 0.108 | 0.108 | 0.108 | 0.096 | 0.096 A 0.084 | 0.084 | 0.112 | 0.112 | 0.098
\'d 260 | 260 | 195 | 299 | 299 | 299 | 299 | 299 | 269 | 269 | 268 | 268 & 268 = 268 | 268 & 241 | 241 | 241 | 241 | 255 | 255 | 255
fz 0.096 | 0.096 | 0.084 | 0.156 | 0.156 | 0.156 | 0.156 | 0.156 A 0.140 | 0.140 A 0.174 | 0.174 | 0.174 | 0.174 | 0.174 | 0.157 | 0.157 | 0.157 | 0.157 | 0.162 | 0.162 | 0.162
n 20655 | 20655 | 15491 | 19016 | 19016 | 19016 | 19016 | 19016 | 17114 | 17114 | 14207 | 14207 | 14207 | 14207 | 14207 | 12786 | 12786 | 12786 | 12786 | 11588 | 11588 | 11588
f 3966 | 3966 | 2602 | 5933 | 5933 | 5933 | 5933 | 5933 | 4792 | 4792 | 4944 | 4944 | 4944 | 4944 | 4944 | 4015 | 4015 | 4015 | 4015 | 3755 | 3755 | 3755
Ap | 0056  0.056 | 0.052 | 0.100  0.100 | 0.100 | 0.090 | 0.090  0.080 | 0.080  0.120 | 0.120 | 0.108 | 0.108 | 0.108 | 0.096 | 0.096 0.084 | 0.084 | 0.112 | 0.112 | 0.098

Vc 287 | 255 | 255 | 192 | 324 | 292 | 292 | 292 | 292 | 260 | 260 | 324 | 324 | 324 | 324 | 324 | 324 | 292 K 292 | 292 | 292 \/d 260 | 260 | 195 | 299 | 299 | 299 | 299 | 299 | 269 | 269 | 268 | 268 & 268 = 268 | 268 & 241 | 241 | 241 | 241 | 255 | 255 | 255
fz 0.082 | 0.073 | 0.073 | 0.064 | 0.105 | 0.094 | 0.094 | 0.094 | 0.094 | 0.084 | 0.084 | 0.120 | 0.120 | 0.120 | 0.120 | 0.120 | 0.120 | 0.108 | 0.108 | 0.108 | 0.108 fz 0.096 | 0.096 | 0.084 | 0.156 | 0.156 | 0.156 | 0.156 | 0.156 | 0.140 | 0.140 | 0.174 | 0.174 | 0.174 | 0.174 | 0.174 | 0.157 | 0.157 | 0.157 | 0.157 | 0.162 | 0.162 | 0.162
1.1 i 3049127103 | 27103 | 20327 | 29510 | 26559 | 26559 | 26559 | 26559 | 23608 | 23608 | 25819 | 25819 | 25819 | 25819 | 25819 | 25819 | 23237 | 23237 | 23237 | 23237 (AN n 20655 | 20655 | 15491 | 19016 | 19016 | 19016 | 19016 | 19016 | 17114 | 17114 | 14207 | 14207 | 14207 | 14207 | 14207 | 12786 | 12786 | 12786 | 12786 | 11588 | 11588 | 11588
f 5001 | 3957 | 3957 | 2602 | 6197 | 4993 | 4993 | 4993 | 4993 | 3966 | 3966 | 6197 K 6197 | 6197 | 6197 | 6197 | 6197 | 5019 | 5019 | 5019 | 5019 f 3966 | 3966 | 2602 | 5933 | 5933 | 5933 | 5933 | 5933 | 4792 | 4792 | 4944 | 4944 | 4944 | 4944 4944 | 4015 | 4015 | 4015 | 4015 | 3755 | 3755 | 3755
Ap | 0042 0042 | 0.039 0.030 | 0.063  0.056 | 0.056 0.049 | 0.049 | 0.049 | 0.049 | 0.080 | 0.080 | 0.080 A 0.072 | 0.072 | 0.072 | 0.064 | 0.064 | 0.056 | 0.056 Ap | 0.056  0.056 | 0.052 | 0.100 | 0.100 | 0.100 | 0.090 | 0.090 | 0.080 | 0.080 | 0.120 | 0.120 | 0.108 | 0.108 | 0.108 | 0.096 | 0.096 | 0.084  0.084 | 0.112 | 0.112 | 0.098
Vc 278 | 247 | 247 | 185 | 309 | 278 | 278 | 278 | 278 | 247 | 247 | 309 | 309 | 309 | 309 | 309 | 309 K 278 | 278 | 278 | 278 \'d 247 | 247 | 185 | 288 | 288 | 288 | 288 | 288 | 260 & 260 | 263 | 263 | 263 § 263 | 263 K 236 236 | 236 @ 236 | 246 | 246 | 246
fz 0.075 | 0.066 A 0.066 A 0.058 | 0.097 | 0.087 | 0.087 | 0.087 | 0.087 | 0.078 | 0.078  0.111 | 0.111 | 0.111 | 0.171 | 0.111 | 0.111 | 0.100 | 0.100 | 0.100 | 0.100 fz 0.089 | 0.089 | 0.078 | 0.138 | 0.138 | 0.138 | 0.138 | 0.138 | 0.124 | 0.124 | 0.153 | 0.153 | 0.153 | 0.153 | 0.153 | 0.138 | 0.138 | 0.138 | 0.138 | 0.143 | 0.143 | 0.143
IAWA n 29507 | 26229 | 26229 | 19672 | 28068 | 25261 | 25261 | 25261 | 25261 | 22454 | 22454 | 24589 | 24589 | 24589 | 24589 | 24589 | 24589 | 22130 | 22130 | 22130 | 22130 11.2 g 1967119671 14753 | 18360 | 18360 18360 | 18360 | 18360 16524 | 16524 | 13934 13934 | 13934 13934 | 13934 | 12541 12541 12541 12541 | 11171 [ 11171 11171
f 4426 | 3462 | 3462 | 2282 | 5445 | 4395 | 4395 | 4395 | 4395 | 3503 | 3503 | 5459 | 5459 | 5459 | 5459 | 5459 | 5459 | 4426 | 4426 | 4426 | 4426 f 3501 | 3501 | 2301 | 5067 | 5067 | 5067 | 5067 | 5067 | 4098 | 4098 | 4264 | 4264 | 4264 | 4264 4264 | 3461 | 3461 3461 | 3461 | 3195 | 3195 | 3195
0.036 | 0.036 | 0.033 | 0.026 | 0.054 | 0.048 | 0.048 | 0.042 | 0.042 | 0.042 | 0.042 | 0.068 | 0.068 | 0.068 A 0.061 | 0.061 0.061 | 0.054 | 0.054 | 0.048 | 0.048 Ap 0048 | 0.048 0.044 | 0.085 | 0.085 0.085 | 0.077 | 0.077 | 0.068 | 0.068 | 0.102 | 0.102 | 0.092 | 0.092 | 0.092 | 0.082 | 0.082 | 0.071 | 0.071 A 0.095  0.095 | 0.083
278 | 247 | 247 | 185 | 309 | 278 | 278 | 278 | 278 | 247 | 247 | 309 | 309 | 309 | 309 309 | 309 | 278 | 278 | 278 | 278 Ve 247 | 247 | 185 | 288 | 288 | 288 | 288 | 288 | 260 | 260 | 263 | 263 | 263 § 263 | 263 § 236 = 236 | 236 & 236 | 246 | 246 | 246
0.075 | 0.066 | 0.066 | 0.058 | 0.097 | 0.087 | 0.087 | 0.087 | 0.087 | 0.078 | 0.078 | 0.111 | 0.111 | 0.111 | 0.1711 | 0.111 | 0.111 | 0.100 | 0.100 | 0.100 | 0.100 fz 0.089 | 0.089 | 0.078 | 0.138 | 0.138 | 0.138 | 0.138 | 0.138 | 0.124 | 0.124 | 0.153 | 0.153 | 0.153 | 0.153 | 0.153 | 0.138 | 0.138 | 0.138 | 0.138 | 0.143 | 0.143 | 0.143
29507 | 26229 | 26229 | 19672 | 28068 | 25261 | 25261 | 25261 | 25261 | 22454 | 22454 | 24589 | 24589 | 24589 | 24589 | 24589 | 24589 | 22130 | 22130 | 22130 | 22130 RIAN n 1967119671 | 14753 | 18360 | 18360 | 18360 | 18360 | 18360 16524 | 16524 | 13934 | 13934 | 13934 | 13934 13934 | 12541 | 12541 1254112541 | 11171 11171 | 11171
4426 | 3462 | 3462 | 2282 | 5445 | 4395 | 4395 | 4395 | 4395 | 3503 | 3503 | 5459 | 5459 | 5459 | 5459 | 5459 | 5459 | 4426 | 4426 | 4426 | 4426 f 3501 | 3501 | 2301 | 5067 | 5067 | 5067 | 5067 | 5067 K 4098 | 4098 | 4264 | 4264 | 4264 | 4264 | 4264 | 3461 | 3461 | 3461 | 3461 | 3195 | 3195 | 3195
0.036 | 0.036 1 0.033 | 0.026 | 0.054 | 0.048 | 0.048 | 0.042 | 0.042 | 0.042 | 0.042 | 0.068 | 0.068 | 0.068 | 0.061 | 0.061  0.061 | 0.054 | 0.054 | 0.048 | 0.048 Ap | 0.048 | 0.048 | 0.044 | 0.085 | 0.085  0.085 | 0.077 | 0.077 | 0.068 | 0.068 | 0.102 | 0.102 | 0.092 | 0.092 | 0.092 | 0.082 | 0.082 | 0.071 | 0.071 | 0.095 | 0.095 | 0.083
232 | 206 | 206 | 155 | 258 | 232 | 232 | 232 | 232 | 206 | 206 | 257 | 257 | 257 | 257 | 257 | 257 | 232 | 232 | 232 | 232 \'d 206 | 206 | 155 | 242 | 242 | 242 | 242 | 242 | 218 | 218 | 211 | 211 | 211 | 211 | 211 | 190 4 190 | 190 | 190 | 199 | 199 | 199
0.068 | 0.060 | 0.060 | 0.053 | 0.087 | 0.079 | 0.079 | 0.079 | 0.079 | 0.070 | 0.070 | 0.100 | 0.100 | 0.100 | 0.100 | 0.100 A 0.100 | 0.090 | 0.090 | 0.090 | 0.090 fz 0.080 | 0.080 | 0.070 | 0.125 | 0.125 | 0.125 | 0.125 | 0.125 | 0.113 | 0.113 | 0.141 | 0.141 | 0.141 | 0.141 | 0.141 | 0.127 | 0.127 | 0.127 | 0.127 | 0.133 | 0.133 | 0.133
24590 | 21858 | 21858 | 16393 | 23433 | 21090 | 21090 | 21090 | 21090 | 18746 | 18746 | 20491 | 20491 | 20491 | 20491 | 20491 | 20491 | 18442 | 18442 | 18442 | 18442 382 W 16393 | 16393 | 12295 15410 | 15410 | 15410 | 15410 | 15410 | 13869 | 13869 | 11202 | 1120211202 | 11202 11202 | 10082 | 10082 10082 | 10082 | 9048 9048 | 9048
3344 | 2623 | 2623 | 1738 | 4077 | 3332 | 3332 | 3332 | 3332 | 2624 | 2624 | 4098 4098 | 4098 | 4098 | 4098 | 4098 | 3320 | 3320 | 3320 | 3320 f 2623 | 2623 | 1721 | 3853 | 3853 | 3853 | 3853 | 3853 | 3134 | 3134 | 3159 | 3159 | 3159 | 3159 | 3159 | 2561 | 2561 | 2561 | 2561 | 2407 | 2407 | 2407
0.036 | 0.036 | 0.033 | 0.026 | 0.054 | 0.048 | 0.048 | 0.042 | 0.042 | 0.042 | 0.042 | 0.068 | 0.068 | 0.068 A 0.061 | 0.061 0.061 | 0.054 | 0.054 | 0.048 | 0.048 Ap | 0048  0.048 | 0.044 | 0.085 | 0.085 | 0.085 | 0.077 | 0.077 | 0.068 | 0.068 | 0.102 | 0.102 | 0.092 | 0.092 | 0.092 | 0.082 | 0.082 | 0.071 | 0.071 | 0.095 0.095 | 0.083
204 | 181 | 181 | 136 | 227 | 204 | 204 | 204 | 204 | 181 | 181 | 227 | 227 | 227 | 227 | 227 | 227 | 204 | 204 | 204 | 204 \'d 181 | 181 | 136 # 216 | 216 | 216 | 216 | 216 | 195 | 195 | 196 | 196 | 19 | 196 | 196 | 176 | 176 | 176 | 176 180 | 180 | 180
0.060 | 0.054 | 0.054 | 0.047 | 0.079 | 0.071 | 0.071 | 0.071 | 0.071 | 0.063 | 0.063 | 0.090 | 0.090 | 0.090 | 0.090 | 0.090 A 0.090 | 0.081  0.081 | 0.081 | 0.081 fz 0.072 | 0.072 1 0063 | 0.113 | 0.113 | 0.113 | 0.113 | 0.113 | 0.102 | 0.102 | 0.125 | 0.125 | 0.125 | 0.125 | 0.125 | 0.113 | 0.113 | 0.113 | 0.113 | 0.118 | 0.118 | 0.118
2163919234 | 19234 | 14426 | 20600 | 18540 | 18540 | 18540 | 18540 | 16480 16480 18032 | 18032 18032 | 18032 | 18032 | 18032 | 16229 | 16229 | 16229 | 16229 39.1 14426 | 14426 110819 | 13770 | 13770 1377013770 | 13770 | 12393 | 12393 | 10382 10382 | 10382 | 10382 | 10382 | 9344 | 9344 | 9344 | 9344 | 8204 | 8204 | 8204
2597 | 2077 | 2077 | 1356 | 3255 | 2633 | 2633 | 2633 | 2633 | 2076 | 2076 | 3246 | 3246 | 3246 | 3246 | 3246 | 3246 | 2629 | 2629 | 2629 | 2629 f 2077 | 2077 | 1363 | 3112 | 3112 | 3112 | 3112 | 3112 | 2528 | 2528 | 2596 | 2596 | 2596 | 2596 | 2596 | 2112 | 2112 | 2112 | 2112 | 1936 | 1936 | 1936
0.034 | 0.034  0.031 | 0.024 | 0.050 | 0.045 | 0.045 | 0.039 | 0.039 | 0.039 | 0.039 | 0.064 A 0.064 | 0.064  0.058 | 0.058 | 0.058 | 0.051 | 0.051 | 0.045 | 0.045 Ap | 0.045 | 0.045 | 0.042 | 0.080 | 0.080 | 0.080 | 0.072 | 0.072 | 0.064 | 0.064 | 0.096 | 0.096 | 0.086 | 0.086 | 0.086 | 0.077 A 0.077 | 0.067 | 0.067 | 0.090 | 0.090 | 0.078
185 | 165 | 165 | 124 | 206 | 186 | 186 | 186 | 186 | 165 | 165 | 206 | 206 | 206 | 206 = 206 | 206 | 185 | 185 | 185 | 185 Ve 165 | 165 | 124 185 | 185 | 185 | 185 | 185 | 167 | 167 | 170 | 170 | 170 | 170 | 170 | 153 | 153 | 153 | 153 | 158 | 158 | 158
0.060 | 0.054 0.054 | 0.047 | 0.078 | 0.070 | 0.070 | 0.070 | 0.070  0.062 | 0.062 0.088  0.088 | 0.088 0.088 | 0.088 | 0.088 | 0.079 | 0.079 | 0.079 | 0.079 fz 0.070 | 0.070 | 0.062 | 0.111 | 0.111 | 0.111 | 0.111 | 0.111 | 0.100 | 0.100 | 0.122 | 0.122 | 0.122 | 0.122 | 0.122 | 0.110 | 0.110 | 0.110 | 0.110 | 0.115 | 0.115 | 0.115
19672 | 17486 | 17486 | 13115| 18746 | 16871| 16871 | 16871 16871 | 14997 | 14997 | 16392 | 16392 | 16392 16392 | 16392 | 16392 | 14753 | 14753 | 14753 | 14753 392 @ 1311413114 | 9835 | 11803 | 11803 | 11803 | 11803 | 11803 | 10623 10623 | 9017 | 9017 | 9017 | 9017 4 9017 | 8115 | 8115 | 8115 | 8115 | 7185 | 7185 | 7185
2361 | 1888 | 1888 | 1233 | 2924 | 2362 | 2362 | 2362 | 2362 | 1860 | 1860 | 2885 2885 | 2885 | 2885 | 2885 | 2885 | 2331 | 2331 | 2331 | 2331 f 1836 | 1836 | 1220 | 2620 | 2620 | 2620 | 2620 | 2620 | 2125 | 2125 | 2200 | 2200 | 2200 | 2200 2200 | 1785 | 1785 | 1785 | 1785 | 1653 | 1653 | 1653
0.034 | 0.034 | 0.031 | 0.024 | 0.050 | 0.045 | 0.045  0.039 0.039 | 0.039 | 0.039 | 0.064 | 0.064 | 0.064  0.058 | 0.058 | 0.058 | 0.051 | 0.051 | 0.045 | 0.045 Ap | 0.045 | 0.045 | 0.042 | 0.080 | 0.080 | 0.080 | 0.072 | 0.072 | 0.064 | 0.064 | 0.096 0.096 A 0.086 | 0.086 | 0.086 | 0.077 A 0.077 | 0.067 | 0.067 | 0.090 | 0.090 | 0.078
167 | 148 | 148 | 111 | 186 | 167 | 167 | 167 | 167 | 149 | 149 | 185 | 185 | 185 | 185 | 185 | 185 | 167 | 167 | 167 | 167 \'d 148 | 148 | 111 170 | 170 | 170 | 170 | 170 | 153 | 153 | 155 | 155 | 155 | 155 | 155 | 139 | 139 | 139 | 139 148 | 148 | 148
0.055 | 0.049 | 0.049 | 0.043 | 0.070 | 0.063 | 0.063 | 0.063 | 0.063 | 0.056 | 0.056 | 0.079 | 0.079 | 0.079 | 0.079 | 0.079 A 0.079 | 0.071 | 0.071 | 0.071 | 0.071 fz 0.063 | 0.063 | 0.055 | 0.100 | 0.100 | 0.100 | 0.100 | 0.100 A 0.090 | 0.090 | 0.109 | 0.109 | 0.109 | 0.109 | 0.109 | 0.098 A 0.098 | 0.098 | 0.098 | 0.102 | 0.102 | 0.102
1770515738 | 15738 | 11803 | 16892 | 15203 | 15203 | 15203 | 15203 | 13514 | 13514 | 14754 | 14754 | 14754 | 14754 | 14754 | 1475413279 | 13279 13279 13279 393 1180311803 | 8852 | 10819 10819 10819|10819 10819 9737 | 9737 A 8197 | 8197 | 8197 | 8197 | 8197 | 7377 | 7377 | 7377 | 7377 | 6731 | 6731 | 6731
1948 | 1542 | 1542 | 1015 | 2365 | 1916 | 1916 | 1916 | 1916 | 1514 | 1514 | 2331 | 2331 | 2331 | 2331 | 2331 | 2331 | 1886 | 1886 | 1886 | 1886 f 1487 | 1487 | 974 | 2164 | 2164 | 2164 | 2164 | 2164 | 1753 | 1753 | 1787 | 1787 | 1787 | 1787 | 1787 | 1446 | 1446 | 1446 | 1446 <1373 | 1373 | 1373
0.027 | 0.027 | 0.025 | 0.020 | 0.041 | 0.036 | 0.036 A 0.032  0.032 | 0.032 | 0.032 | 0.052 | 0.052 | 0.052 | 0.047 | 0.047 | 0.047 | 0.042 | 0.042 A 0.036 | 0.036 Ap | 0.036 | 0.036  0.034 | 0.065 | 0.065 | 0.065 | 0.059 | 0.059 | 0.052 | 0.052 | 0.078 | 0.078 | 0.070 | 0.070 0.070 | 0.062 | 0.062 | 0.055 | 0.055 | 0.073 | 0.073 | 0.064

278 | 247 | 247 | 185 | 309 | 278 | 278 | 278 | 278 | 247 | 247 | 309 | 309 | 309 | 309 | 309 | 309 & 278 | 278 | 278 | 278 Ve 247 | 247 | 185 | 288 | 288 | 288 | 288 | 288 | 260 & 260 | 263 | 263 & 263 = 263 | 263 § 236 236 | 236 @ 236 | 246 | 246 | 246
0.075 | 0.066 A 0.066 A 0.058 A 0.097 | 0.087 | 0.087 | 0.087 | 0.087 | 0.078 | 0.078 0.111 | 0.111 | 0.111 | 0.171 | 0.111 | 0.111 | 0.100 | 0.100 | 0.100 | 0.100 0.089 | 0.089 | 0.078 | 0.138 | 0.138 | 0.138 | 0.138 | 0.138 | 0.124 | 0.124 | 0.153 | 0.153 | 0.153 | 0.153 | 0.153 | 0.138 | 0.138 | 0.138 | 0.138 | 0.143 | 0.143 | 0.143
29507 | 26229 | 26229 | 19672 | 28068 | 25261 | 25261 | 25261 | 25261 | 22454 | 22454 | 24589 | 24589 | 24589 | 24589 | 24589 | 24589 | 22130 | 22130 | 22130 | 22130 40 W 1967119671 14753 | 18360 | 18360 18360 | 18360 | 18360 16524 | 16524 13934 13934 | 13934 13934 | 13934 | 12541 12541 12541 12541 | 11171 11171 | 11171
4426 | 3462 | 3462 | 2282 | 5445 | 4395 | 4395 | 4395 | 4395 | 3503 | 3503 | 5459 | 5459 | 5459 | 5459 | 5459 | 5459 | 4426 | 4426 | 4426 | 4426 f 3501 | 3501 | 2301 | 5067 | 5067 | 5067 | 5067 | 5067 | 4098 | 4098 | 4264 | 4264 | 4264 | 4264 4264 | 3461 | 3461 | 3461 | 3461 | 3195 | 3195 | 3195
0.036 | 0.036 | 0.033 | 0.026 | 0.054 | 0.048 | 0.048 | 0.042 | 0.042 | 0.042 | 0.042 | 0.068 | 0.068 | 0.068 A 0.061 | 0.061 0.061 | 0.054 | 0.054 | 0.048 | 0.048 Ap | 0048 0.048 | 0.044 0.085 0085  0.085 | 0.077 0077  0.068 0.068 | 0.102 0.102 | 0.092 | 0.092 0.092 | 0.082 | 0.082 | 0.071  0.071 | 0.095 | 0.095 | 0.083

232 | 206 | 206 | 155 | 258 | 232 | 232 | 232 | 232 | 206 | 206 | 257 | 257 | 257 | 257 | 257 | 257 | 232 | 232 | 232 | 232 \'d 206 | 206 | 155 | 242 | 242 | 242 | 242 | 242 | 218 | 218 | 211 | 211 211 | 211 | 211 ) 190 0 190 | 190 | 190 | 199 | 199 | 199
0.068 | 0.060 A 0.060 | 0.053 | 0.087 | 0.079 | 0.079 | 0.079 | 0.079 | 0.070 | 0.070 | 0.100 | 0.100 | 0.100 | 0.100 | 0.100 A 0.100 | 0.090 | 0.090 | 0.090 | 0.090 fz 0.080 | 0.080 | 0.070 | 0.125 | 0.125 | 0.125 | 0.125 | 0.125 | 0.113 | 0.113 | 0.141 | 0.141 | 0.141 | 0.141 | 0.141 | 0.127 | 0.127 | 0.127 | 0.127 | 0.133 | 0.133 | 0.133
24590 | 21858 | 21858 | 16393 | 23433 | 21090 | 21090 | 21090 | 21090 | 18746 | 18746 | 20491 | 20491 | 20491 | 20491 | 20491 | 20491 | 18442 | 18442 | 18442 | 18442 4 1639316393 | 12295 | 15410 | 15410 15410 15410 | 15410 13869 | 13869 | 11202 11202 | 11202 11202 | 11202 | 10082 10082 | 10082 | 10082 | 9048 | 9048 | 9048
3344 | 2623 | 2623 | 1738 | 4077 | 3332 | 3332 | 3332 | 3332 | 2624 | 2624 | 4098 K 4098 | 4098 | 4098 | 4098 | 4098 | 3320 | 3320 | 3320 | 3320 2623 | 2623 | 1721 | 3853 | 3853 | 3853 | 3853 | 3853 | 3134 | 3134 | 3159 | 3159 | 3159 | 3159 | 3159 | 2561 | 2561 | 2561 | 2561 | 2407 | 2407 | 2407
0.036 | 0.036 | 0.033 | 0.026 | 0.054 | 0.048 | 0.048 | 0.042 | 0.042 | 0.042 | 0.042 | 0.068 | 0.068 | 0.068 | 0.061 | 0.061  0.061 | 0.054 | 0.054 | 0.048 | 0.048 Ap 0048 | 0.048 | 0.044 | 0.085 | 0.085 0.085 | 0.077 | 0.077 | 0.068 | 0.068 | 0.102 | 0.102 | 0.092 | 0.092 | 0.092 | 0.082 | 0.082 | 0.071 | 0.071 A 0.095 | 0.095 | 0.083

NACHSTE SEITE p NACHSTE SEITE P

_-
- 5 N3

50 G 27 51



PREMIUM VOLLHARTMETALL FASER
fiir HOCHGEHARTETEN STAHL

‘I PREMIUM VOLLHARTMETALL FASER
fiir HOCHGEHARTETEN STAHLL

SN MTTI Y IS 5 SCHNEIDEN KUGELKOPF fiir die RIPPENBEARBETUNG [T 5 SCHNEIDEN ECKENRADIUS fiir die RIPPENBEARBEITUNG
Ve =m/min. fz=mm/lahn  Ap=mm Ve =m/min. fz=mm/Zahn ~ Ap=mm
n=U/min. f=mm/min. LBS = Lange hinter Schaft n=U/min. f=mm/min. LBS = Linge hinter Schaft

Durchmeser (@)
!32'3 nnnnnnnnnmnm 0 | 2L | Ml BN meter 02 [ 03 [ 03 [ 03 | 03 | o4 [0 [ o4 04 [ 05
s 35 50 | 5 w0 | 0| w | % o 35 s e e | 5 s | s w05 | 0] ; n----n---n--

288 | 260 | 260 | 260 | 260 | 260 | 231 231 299 | 269 | 269 | 269 | 269 | 269 | 239 | 268 | 241 241 241
fz 0.189 | 0.170 | 0.170 | 0.170 | 0.170 | 0.170 | 0.151 | 0.151 | 0.199 | 0.179 | 0.179 | 0.179 | 0.179 | 0.179 | 0.159 | 0212 | 0.191 | 0.191 | 0.191
n 11475 | 10328 | 10328 | 10328 | 10328 | 10328 | 9180 | 9180 | 9508 | 8557 | 8557 | 8557 | 8557 | 8557 | 7606 | 7104 & 6394 | 6394 | 6394
4338 | 3512 | 3512 | 3512 | 3512 | 3512 | 2772 | 2772 | 3784 | 3063 | 3063 | 3063 | 3063 | 3063 | 2419 | 3012 | 2443 | 2443 | 2443
Ap | 0144 | 0128 | 0.128 | 0.128 | 0.112 | 0.112 | 0.112 | 0.104 | 0.180 | 0.160 | 0.160 | 0.160 | 0.160 | 0.140 | 0.140 | 0.216 | 0.192 | 0.168 | 0.168
Ve 288 | 260 | 260 | 260 | 260 | 260 | 231 231 299 | 269 | 269 | 269 | 269 | 269 | 239 | 268 | 241 241 241
fz 0.189 | 0.170 | 0.170 | 0.170 | 0.170 | 0.170 | 0.151 | 0.151 | 0.199 | 0.179 | 0.179 | 0.179 | 0.179 | 0.179 | 0.159 | 0212 | 0.191 | 0.191 | 0.191
n 11475 | 10328 | 10328 | 10328 | 10328 | 10328 | 9180 @ 9180 | 9508 | 8557 | 8557 | 8557 | 8557 | 8557 | 7606 | 7104 | 6394 & 6394 | 6394
f 4338 | 3512 | 3512 | 3512 | 3512 | 3512 | 2772 | 2772 | 3784 | 3063 | 3063 | 3063 | 3063 | 3063 | 2419 | 3012 | 2443 | 2443 | 2443
Ap | 0144 | 0.128 | 0.128 | 0.128 | 0.112 | 0.112 | 0.112 | 0.104 | 0.180 | 0.160 | 0.160 | 0.160 | 0.160 | 0.140 | 0.140 | 0.216 | 0.192 | 0.168 | 0.168
Vc 288 | 260 | 260 | 260 | 260 | 260 | 231 231 299 | 269 | 269 | 269 | 269 | 269 | 239 | 268 | 241 241 241
fz 0.189 | 0.170 | 0.170 | 0.170 | 0.170 | 0.170 | 0.151 | 0.151 | 0.199 | 0.179 | 0.179 | 0.179 | 0.179 | 0.179 | 0.159 | 0212 | 0.191 | 0.191 | 0.191
1.1 g 11475 |1 10328 | 10328 | 10328 | 10328 | 10328 | 9180 @ 9180 | 9508 | 8557 | 8557 | 8557 | 8557 | 8557 | 7606 | 7104 | 6394 | 6394 | 6394
f 4338 | 3512 | 3512 | 3512 | 3512 | 3512 | 2772 | 2772 | 3784 | 3063 | 3063 | 3063 | 3063 | 3063 | 2419 | 3012 | 2443 | 2443 | 2443
Ap | 0144 | 0.128 | 0128 | 0.128 | 0.112 | 0.112 | 0.112 | 0.104 | 0.180 | 0.160 | 0.160 K 0.160 A 0.160 | 0.140 | 0.140 | 0.216 A 0.192 | 0.168 | 0.168
Vc 278 | 250 | 250 | 250 | 250 | 250 | 222 | 222 | 288 | 260 | 260 & 260 | 260 | 260 | 231 257 | 232 | 232 | 232
fz 0.164 | 0.148 | 0.148 | 0.148 | 0.148 | 0.148 | 0.131 | 0.131 | 0174 | 0.157 | 0.157 | 0.157 | 0.157 | 0.157 | 0.139 | 0.187 | 0.168 | 0.168 | 0.168
11.2 |l 11065 | 9959 | 9959 | 9959 | 9959 | 9959 | 8852 | 8852 | 9180 | 8262 | 8262 | 8262 | 8262 | 8262 @ 7344 | 6830 6147 | 6147 | 6147
f 3629 | 2948 | 2948 | 2948 | 2948 | 2948 | 2319 | 2319 | 3195 | 2594 | 2594 | 2594 | 2594 | 2594 | 2042 | 2554 | 2065 | 2065 | 2065
Ap | 0122 | 0109 | 0.109 | 0.109 | 0.095 | 0.095 | 0.095 | 0.088 | 0.153 | 0.136 | 0.136 | 0.136 | 0.136 | 0.119 | 0.119 | 0.184 | 0.163 | 0.143 | 0.143
Vc 278 | 250 | 250 | 250 | 250 | 250 | 222 | 222 | 288 | 260 | 260 = 260 | 260 | 260 | 231 257 | 232 | 232 | 232
fz 0.164 | 0.148 | 0.148 | 0.148 | 0.148 | 0.148 | 0.131 | 0.131 | 0174 | 0.157 | 0.157 | 0.157 | 0.157 | 0.157 | 0.139 | 0.187 | 0.168 | 0.168 | 0.168
n 11065 | 9959 | 9959 | 9959 | 9959 | 9959 | 8852 & 8852 | 9180 | 8262 | 8262 | 8262 | 8262 | 8262 & 7344 | 6830 6147 | 6147 | 6147
f 3629 | 2948 | 2948 | 2948 | 2948 | 2948 | 2319 | 2319 | 3195 | 2594 | 2594 | 2594 | 2594 | 2594 | 2042 | 2554 | 2065 | 2065 | 2065
Ap | 0122 | 0.109 | 0.109 | 0.109 | 0.095 | 0.095 | 0.095 | 0.088 | 0.153 | 0.136 | 0.136 | 0.136 A 0.136 | 0.119 | 0.119 | 0.184 | 0.163 | 0.143 | 0.143
\'d 232 | 209 | 209 | 209 | 209 | 209 | 185 185 | 242 | 218 | 218 | 218 | 218 | 218 | 194 | 216 195 195 195
0.150 | 0.135 | 0.135 | 0.135 | 0.135 | 0.135 | 0.120 | 0.120 | 0.160 | 0.144 | 0.144 | 0.144 | 0.144 | 0.144  0.128 | 0.170 | 0.153 | 0.153 | 0.153
n 9221 | 8299 @ 8299 | 8299 | 8299 | 8299 | 7377 | 7377 | 7704 | 6934 | 6934 | 6934 & 6934 | 6934 | 6163 | 5737 | 5163 | 5163 | 5163
f 2766 | 2241 | 2241 | 2241 | 2241 | 2241 | 1770 | 1770 | 2465 | 1997 | 1997 | 1997 | 1997 | 1997 1578 | 1951 | 1580 | 1580 | 1580
Ap | 0122 | 0.109 | 0.109 | 0.109 | 0.095 | 0.095 | 0.095 | 0088 | 0.153 | 0.136 | 0.136 | 0.136 | 0.136 | 0.119 | 0.119 | 0.184 | 0.163 | 0.143 | 0.143
Ve 206 185 185 185 185 185 165 165 | 211 190 | 190 190 190 190 | 169 196 176 | 176 | 176
fz 0.134 | 0121 | 0.121 | 0.121 | 0.121 | 0.121 | 0.107 | 0.107 | 0.144 | 0.130 | 0.130 | 0.130 | 0.130 | 0.130 | 0.115 | 0.155 | 0.140 | 0.140 | 0.140
n 8197 | 7377 | 7377 | 7377 | 7377 | 7377 | 6558 | 6558 | 6721 | 6049 | 6049 | 6049 & 6049 | 6049 | 5377 | 5191 | 4672 | 4672 | 4672
f 2197 | 1785 | 1785 | 1785 | 1785 | 1785 | 1403 | 1403 | 1936 | 1573 | 1573 | 1573 | 1573 | 1573 | 1237 | 1609 | 1308 | 1308 | 1308
Ap | 0115 | 0.102 | 0.102 | 0.102 | 0.090 | 0.090 | 0.090 | 0.083 | 0.144 | 0.128 | 0.128 | 0.128 | 0.128 | 0.112 | 0.112 | 0.173 | 0.154 | 0.134 | 0.134
Vc 180 162 162 162 162 162 144 | 144 | 185 167 | 167 167 167 167 | 148 170 153 153 153
fz 0.132 | 0.119 | 0.119 | 0.119 | 0.119 | 0.119 | 0.106 | 0.106 | 0.142 | 0.128 | 0.128 | 0.128 | 0.128 | 0.128  0.114 | 0.142 | 0.128 | 0.128 | 0.128
n 7172 | 6455 | 6455 | 6455 | 6455 | 6455 | 5738 | 5738 | 5902 | 5312 | 5312 | 5312 | 5312 | 5312 | 4722 | 4508 | 4057 | 4057 | 4057
f 1893 | 1536 | 1536 | 1536 | 1536 & 1536 | 1216 | 1216 | 1676 | 1360 | 1360 | 1360 | 1360 | 1360 & 1077 | 1280 & 1039 | 1039 | 1039
Ap | 0.115 | 0.102 | 0.102 | 0.102 | 0.090 | 0.090 | 0.090 | 0.083 | 0.144 | 0.128 | 0.128 | 0.128 | 0.128 | 0.112 | 0.112 | 0.173 | 0.154 | 0.134 | 0.134
Vc 170 153 153 153 153 153 136 | 136 170 153 153 153 153 153 136 | 154 | 139 139 139
fz 0.119 | 0.107 | 0.107 | 0.107 | 0.107 | 0.107 | 0095 | 0.095 | 0130 | 0.117 | 0.117 | 0.117 | 0.117 | 0.117 | 0.104 | 0.131 | 0.118 | 0.118 | 0.118
n 6762 | 6086 = 6086 | 6086 | 6086 | 6086 | 5410 | 5410 | 5410 | 4869 | 4869 | 4869 & 4869 | 4869 | 4328 | 4098 | 3688 | 3688 | 3688
f 1609 | 1302 | 1302 | 1302 | 1302 | 1302 | 1028 | 1028 | 1407 | 1139 & 1139 | 1139 1139 | 1139 | 900 | 1074 | 870 | 870 | 870
Ap | 0094 | 0083 | 0.083 | 0083 | 0073 | 0073 | 0.073 | 0.068 | 0.117 | 0.104 | 0.104 | 0.104 | 0.104 | 0.091 | 0.091 | 0.140 | 0.125 | 0.109 | 0.109
Ve 278 | 250 | 250 | 250 | 250 | 250 | 222 | 222 | 288 | 260 | 260 = 260 | 260 | 260 | 231 257 | 232 | 232 | 232
0.164 | 0.148 | 0.148 | 0.148 | 0.148 | 0.148 | 0.131 | 0.131 | 0174 | 0.157 | 0.157 | 0.157 | 0.157 | 0.157 | 0.139 | 0.187 | 0.168 | 0.168 | 0.168
n 11065 | 9959 | 9959 | 9959 | 9959 | 9959 | 8852 @ 8852 | 9180 | 8262 | 8262 | 8262 | 8262 | 8262 | 7344 | 6830 @ 6147 | 6147 | 6147
f 3629 | 2948 | 2948 | 2948 | 2948 | 2948 | 2319 | 2319 | 3195 | 2594 | 2594 | 2594 | 2594 | 2594 | 2042 | 2554 | 2065 | 2065 | 2065
Ap | 0122 | 0.109 | 0.109 | 0.109 | 0.095 | 0.095 | 0.095 K 0.088 | 0.153 | 0.136 | 0.136 | 0.136 | 0.136 | 0.119 | 0.119 | 0.184 | 0.163 | 0.143 | 0.143
Vc 232 | 209 | 209 | 209 | 209 | 209 | 185 185 | 242 | 218 | 218 | 218 | 218 | 218 | 194 | 216 195 195 195
fz 0.150 | 0.135 | 0.135 | 0.135 | 0.135 | 0.135 | 0120 | 0.120 | 0.160 | 0.144 | 0.144 | 0.144 | 0.144 | 0.144  0.128 | 0.170 | 0.153 | 0.153 | 0.153
n 9221 | 8299 | 8299 | 8299 | 8299 | 8299 | 7377 | 7377 | 7704 | 6934 | 6934 | 6934 @ 6934 | 6934 | 6163 | 5737 | 5163 | 5163 | 5163

Ve 31 67
fz 0.001 | 0.001 | 0.001 | 0.001 | 0.002 | 0.002 | 0.002 | 0.002 | 0.002 | 0.002 | 0.002 | 0.002 | 0.002 | 0.002 | 0.002 | 0.004 A 0.004 | 0.004
1.0D n 49178 49178 | 44260 | 44260 | 49178 | 49178 | 44260 | 44260 44260 | 53277 | 53277 | 53277 | 47949 | 47949 | 47949 | 52458 | 52458 | 47212
f 98 98 89 89 197 | 197 | 177 | 177 | 177 | 213 0 213 | 213 | 192 | 192 | 192 | 420 | 420 | 378
Ap | 0010 | 0.009 | 0.008 | 0.007 | 0.014 | 0.014 | 0.012 | 0.011 | 0.011 | 0.020 A 0.018 | 0.018 | 0.016 | 0.016 | 0.014 | 0.025 | 0.023 | 0.020
Vc 31 31 28 28 46 46 42 42 42 67 67 67 60 60 60 82 82 74
0.001 | 0.001 | 0.001 | 0.001 | 0.002 | 0.002 | 0.002 | 0.002 | 0.002 | 0.002 | 0.002 | 0.002  0.002 | 0.002 0.002 | 0.004 | 0.004 0.004
1.0D n 49178 49178 | 44260 | 44260 | 49178 | 49178 | 44260 | 44260 44260 | 53277 | 53277 | 53277 | 47949 | 47949 | 47949 | 52458 | 52458 | 47212
f 98 98 89 89 197 | 197 | 177 | 177 | 177 | 213 | 213 | 213 | 192 | 192 | 192 | 420 | 420 | 378
Ap | 0010 | 0.009 | 0.008 | 0.007 | 0.014 | 0.014 | 0.012 | 0.011 | 0.011 | 0.020 0.018 | 0.018 | 0.016 A 0.016 A 0.014 | 0.025 A 0.023 | 0.020
Vc 31 31 28 28 46 46 42 42 42 67 67 67 60 60 60 82 82 74
fz 0.001 | 0.001 | 0.001 | 0.001 | 0.002 | 0.002 | 0.002 | 0.002 | 0.002 | 0.002 | 0.002 | 0.002 | 0.002 | 0.002 | 0.002 | 0.004 A 0.004 | 0.004
1.0D n 49178 49178 | 44260 | 44260 | 49178 | 49178 | 44260 | 44260 44260 | 53277 | 53277 | 53277 | 47949 | 47949 | 47949 | 52458 | 52458 | 47212
f 98 98 89 89 197 | 197 | 177 | 177 | 177 | 213 0 213 | 213 | 192 | 192 | 192 | 420 | 420 | 378
Ap | 0010  0.009 | 0.008 | 0.007 | 0.014 | 0.014 | 0.012 | 0.011 | 0.011 | 0.020 0018  0.018 | 0.016 A 0.016 | 0.014 | 0.025 | 0.023 | 0.020
Vc 31 31 28 28 41 41 37 37 37 57 57 57 51 51 51 72 72 65
fz 0.001 | 0.001 | 0.001 | 0.001 | 0.002 | 0.002 | 0.002 | 0.002 | 0.002 0.002 | 0.002 0002  0.002 0002  0.002 0003  0.003 | 0.003
1.0D n 49178 | 49178 | 44260 | 44260 | 43714 | 43714 | 39343 | 39343 | 39343 | 45081 | 45081 | 45081 | 40573 | 40573 | 40573 | 45900 | 45900 | 41310
f 98 98 89 89 175 | 175 | 157 | 157 | 157 | 180 | 180 | 180 | 162 | 162 | 162 | 275 | 275 | 248
Ap | 0009 | 0.008 | 0.007 | 0.006 | 0.011 | 0.011 | 0.010 | 0.009 | 0.009 A 0.017 | 0.015 | 0.015 | 0.014 | 0.014 | 0.012 | 0.021 | 0.019 | 0.017
Ve 31 31 28 28 41 41 37 37 37 57 57 57 51 51 51 72 72 65
fz 0.001 | 0.001 | 0.001 | 0.001 | 0.002 | 0.002 | 0.002 | 0.002 | 0.002 | 0.002  0.002 | 0.002 | 0.002 | 0.002 | 0.002 | 0.003 | 0.003 | 0.003
10D n 49178 | 49178 | 44260 | 44260 | 43714 | 43714 | 39343 | 39343 | 39343 | 45081 | 45081 | 45081 | 40573 | 40573 | 40573 | 45900 | 45900 | 41310
f 98 98 89 89 175 | 175 | 157 | 157 | 157 | 180 | 180 | 180 | 162 | 162 | 162 | 275 | 275 | 248
Ap | 0.009 | 0.008 | 0.007 A 0.006 | 0.011 | 0.011 | 0.010 | 0.009 | 0.009 | 0.017 | 0.015  0.015 | 0.014 | 0.014 | 0.012 | 0.021 | 0.019 | 0.017
Vc 26 26 23 23 41 41 37 37 37 52 52 52 46 46 46 67 67 60
0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.002 | 0.002 0002  0.002 0002  0.002 0003  0.003 | 0.003
1.0D n 40983 | 40983 | 36885 | 36885 | 43714 | 43714 | 39343 | 39343 | 39343 | 40983 | 40983 | 40983 | 36885 | 36885 | 36885 | 42621 | 42621 | 38359
f 82 82 74 74 87 87 79 79 79 164 | 164 | 164 | 148 | 148 | 148 | 256 | 256 | 230
Ap | 0009 | 0.008 | 0.007 | 0.006 | 0.011 | 0.011 | 0.010 | 0.009 A 0.009 A 0.017 | 0.015 | 0.015 0014 0014 0012 0021 0019  0.017
Ve 21 21 19 19 31 31 28 28 28 41 41 41 37 37 37 52 52 46
fz 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.002 | 0.002 | 0.002
10D n 32786 | 32786 | 29507 | 29507 | 32786 | 32786 | 29507 | 29507 | 29507 | 32786 | 32786 | 32786 | 29507 | 29507 | 29507 | 32786 | 32786 | 29507
f 66 66 59 59 66 | 66 59 59 59 | 66 66 66 59 59 59 | 131 | 131 118
Ap | 0.008 | 0.007 | 0.006 A 0.006 | 0.011 | 0.011 | 0.010 | 0.008 | 0.008 | 0.016 | 0.014 A 0.014 | 0.013 | 0.013 | 0.011 | 0.020 | 0.018 | 0.016
Vc 21 21 19 19 26 26 23 23 23 31 31 31 28 28 28 41 41 37
fz 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001  0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001  0.001 | 0.001 | 0.001 | 0.002 | 0.002 K 0.002
1.0D n 32786 | 32786 | 29507 | 29507 | 27322 | 27322 | 24590 | 24590 | 24590 | 24589 | 24589 | 24589 | 22130 | 22130 | 22130 | 26229 | 26229 | 23606
f 66 66 59 59 55 55 49 49 49 49 49 49 44 44 44 105 | 105 94
Ap | 0008  0.007 | 0.006 0.006 0011 0.011 | 0010  0.008 0008 0.016 0014 0.014 0013  0.013 0011 0.020 0018 | 0.016
Vc 21 21 19 19 21 21 19 19 19 26 26 26 23 23 23 31 31 28
fz 0.009 | 0.009  0.008 | 0.008  0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.002 | 0.002 | 0.001
1.0D n 32786 | 32786 | 29507 | 29507 1 21858 | 21858 | 19672 | 19672 | 19672 | 20491 | 20491 | 20491 | 18442 | 18442 | 18442 | 19672 | 19672 | 17705
f 590 | 590 | 472 | 472 44 44 39 39 39 41 41 41 37 37 37 79 79 35
Ap | 0.007 | 0.006 | 0.005 | 0.005 | 0.009 | 0.009 | 0.008 | 0.007 | 0.007 | 0.013 | 0.012 | 0.012 | 0.010 | 0.010 | 0.009 | 0.016 | 0.015 | 0.013
Ve 31 31 28 28 41 41 37 37 37 57 57 57 51 51 51 72 72 65
0.001 | 0.001 | 0.001 | 0.001 | 0.002 | 0.002 | 0.002 | 0.002 | 0.002 | 0.002 | 0.002 | 0.002  0.002 | 0.002 0.002 | 0.003 | 0.003 | 0.003
10D n 49178 | 49178 | 44260 44260 | 43714 | 43714 | 39343 | 39343 | 39343 | 45081 | 45081 | 45081 | 40573 | 40573 | 40573 | 45900 | 45900 | 41310
f 98 98 89 89 175 | 175 | 157 | 157 | 157 | 180 | 180 | 180 | 162 | 162 | 162 | 275 | 275 | 248
Ap | 0009  0.008 | 0007  0.006 0011 0.011 0010  0.009 0009 0017 0015 0015 0014 0014 0012 0.021 0019 | 0.017
Vc 26 26 23 23 41 41 37 37 37 52 52 52 46 46 46 67 67 60
fz 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.002 | 0.002 | 0.002 | 0.002 | 0.002 | 0.002 | 0.003 | 0.003 | 0.003
1.0D n 40983 | 40983 | 36885 | 36885 | 43714 | 43714 | 39343 | 39343 | 39343 | 40983 | 40983 | 40983 | 36885 | 36885 | 36885 | 42621 | 42621 | 38359

-

f 2766 | 2241 | 2241 | 2241 | 2241 | 2241 | 1770 | 1770 | 2465 | 1997 | 1997 | 1997 | 1997 | 1997 | 1578 | 1951 | 1580 | 1580 | 1580 f 82 82 74 74 87 87 79 79 79 | 164 | 164 | 164 | 148 | 148 | 148 | 256 | 256 | 230
Ap | 0122 | 0.109 | 0.109 | 0.109 | 0.095 | 0.095 | 0.095 | 0088 | 0.153 | 0.136 | 0.136 | 0.136 | 0.136 | 0.119 | 0.119 | 0.184 | 0.163 | 0.143 | 0.143 Ap | 0.009 | 0.008 | 0.007 | 0.006 0011|0011 | 0010 | 0.009 0009 0017 0015 0015|0014 0014|0012 0021 0019|0017
NACHSTE SEITEp

52 76 7 53



Y/ ey "t o rser
fiir HOCHGEHARTETEN STAHLL fiir HOCHGEHARTETEN STAHL -

LTI 5 SCHNEIDEN ECKENRADIUS fiir die RIPPENBEARBEITUNG ' LTI 9 SCHNEIDEN ECKENRADIUS fiir die RIPPENBEARBEITUNG
\ric:UTr:lT:n f= mn?m:ininmlflz?vashl Léng?tﬁn?e?;zlaft \r<c==UTn/1r|r|]1m f= mrsmjntnmlféégll Léingé\l'\)inTe?TS::maﬂ
Durchmesser (@) Para- Durchmesser (@)
(06 [ 06 | 06 [ 06 |06 07 [ 07 |07 08| 0808|0808 09 09| 1 [ 1 [ 11| 3 | meter ll-ll-------------

4 -ﬂ--ﬂﬂlﬂ--ﬂ--ﬂﬂ-ﬂ-ﬂﬂ -ﬂﬂﬂ“

74 113 1102 | 102 | 129 1 129 | 116 | 116 | 103 130 | 154 | 139 | 139 | 139 124 19 | 176 | 176 | 176 | 157 | 216 | 216 | 195 | 195 | 195 173 173 | 21 21 190 | 190 @ 190 | 169
0.004 0.004 | 0.003  0.005 | 0.005 | 0.005  0.004 0.004  0.006 | 0.005 | 0.005 0.006  0.006 | 0.005 | 0.005 | 0.005 | 0.007 | 0.006 | 0.010 | 0.009 | 0.009 | 0.009 fz 0.008 | 0.007 0.007 | 0011 | 0.010 | 0.010 | 0.010 | 0.009 | 0013 | 0.013 | 0.012 | 0.012 | 0.012 | 0010 | 0.010 | 0.019 | 0.019 | 0.017 | 0.017 | 0.017 | 0.015
47212 47212|41966 51911 46720| 46720|41529 3114751569 | 46412 46412/ 51228 51228 46105 46105 40982 5100045900 49178 44260 44260 44260 5 N 39342 1 29507 29507 | 41581 | 37423 | 37423 | 37423 | 33265 | 34426 | 34426 | 30983 | 30983 | 30983 | 27541 | 27541 | 22404 | 22404 | 20164 | 20164 | 20164 | 17923
378 378 | 252 | 519 | 467 | 467 | 332 | 249 | 619 | 464 | 464 | 615 | 615 | 461 | 461 | 410 | 714 | 551 | 984 | 797 | 797 | 797 f 629 | 413 413 | 915 | 748 | 748 | 748 | 599 | 895 | 895 | 744 | 744 | 744 | 551 | 551 | 851 | 851 | 686 | 686 | 686 | 538
0.020 0.018 0.018  0.027 | 0.024 | 0.021  0.018 0.015 | 0.035 | 0.028 | 0.025 0.040 | 0.036 | 0.032 | 0.028 | 0.024 | 0.041 | 0.032 | 0.045 | 0.040 | 0.040 | 0.035 Ap | 0035|0030 0025 0075 | 0.060 | 0060 | 0.053 0045 | 0.100 | 0.090 | 0.080 | 0.080 A 0.070 | 0.070 | 0.060 | 0.150 | 0.135 | 0.120 | 0.120 | 0.105 | 0.105
74 74 | 66 | 98 88 | 8 | 78 59 | 113 | 102 | 102 | 129 | 129 | 116 | 116 | 103 | 144 | 130 | 154 | 139 | 139 | 139 Ve 124 93 93 19 | 176 | 176 | 176 | 157 | 216 | 216 | 195 | 195 | 195 | 173 | 173 | 211 | 211 190 | 190 @ 190 | 169
0.004 0.004  0.003 0.005  0.005 0.005 0.004 0.004  0.006 | 0.005 | 0.005 0.006 0.006 | 0.005  0.005 0.005 | 0.007 | 0.006 | 0.010  0.009 | 0.009 0.009 fz 0.008 | 0.007 0.007 | 0011 | 0.010 | 0.010 | 0.010 | 0.009 | 0.013 | 0.013 | 0012 | 0.012 | 0.012 | 0.010 A 0.010 | 0.019 | 0.019 | 0.017 | 0.017 A 0.017 | 0.015
47212 47212|41966 51911 |46720| 46720| 41529 3114751569 | 46412 46412| 51228 51228 46105 46105 40982 51000 45900 49178 44260 44260 44260 n 39342 | 29507 29507 | 41581 | 37423 | 37423 | 37423 | 33265 | 34426 | 34426 | 30983 | 30983 | 30983 | 27541 | 27541 | 22404 | 22404 | 20164 | 20164 | 20164 | 17923
378 378 | 252 | 519 | 467 | 467 | 332 | 249 | 619 | 464 | 464 | 615 | 615 | 461 | 461 | 410 | 714 | 551 | 984 | 797 | 797 | 797 f 629 | 413 413 | 915 | 748 | 748 | 748 | 599 | 895 | 895 | 744 | 744 | 744 | 551 | 551 | 851 | 851 | 686 & 686 | 686 | 538
0.020 0.018 0.018 0.027 | 0.024 | 0.021 0.018 0.015 | 0.035 | 0.028 | 0.025 0.040 | 0.036 | 0.032 | 0.028 | 0.024 | 0.041 | 0.032 | 0.045 | 0.040 | 0.040 | 0.035 Ap | 0035 0030 0025 |0.075 | 0.060 | 0.060 0.053 | 0.045  0.100 | 0.090 | 0.080  0.080 | 0.070 K 0.070 | 0.060 | 0.150  0.135 | 0.120 | 0.120 | 0.105 | 0.105
74 74 | 66 | 98 88 | 88 78 59 | 113 | 102 | 102 | 129 1 129 | 116 | 116 | 103 | 144 | 130 | 154 | 139 | 139 | 139 \'d 124 93 93 19 | 176 | 176 | 176 | 157 | 216 | 216 | 195 | 195 | 195 | 173 | 173 | 211 | 211 190 | 190 | 190 | 169
0.004 0.004 | 0.003  0.005 | 0.005 | 0.005 0.004 0.004  0.006 | 0.005 | 0.005 0.006  0.006 | 0.005 | 0.005  0.005 | 0.007 | 0.006 | 0.010  0.009 | 0.009 | 0.009 fz 0.008 | 0.007 0.007 | 0011 | 0.010 | 0.010 | 0.010 | 0.009 | 0013 | 0.013 | 0012 | 0.012 | 0.012 | 0010 | 0.010 | 0.019 | 0.019 | 0.017 | 0.017 A 0.017 | 0.015
47212 47212141966 51911 46720|46720|41529 3114751569 | 46412 46412| 51228 | 51228 46105 46105 40982 5100045900 49178 44260 44260 44260 11,1 39342 1 29507 29507 | 41581 | 37423 | 37423 | 37423 | 33265 | 34426 | 34426 | 30983 | 30983 | 30983 | 27541 | 27541 | 22404 | 22404 | 20164 | 20164 | 20164 | 17923
378 378 | 252 | 519 | 467 | 467 | 332 | 249 | 619 | 464 | 464 | 615 | 615 | 461 | 461 | 410 | 714 | 551 | 984 | 797 | 797 | 797 f 629 | 413 413 | 915 | 748 | 748 | 748 | 599 | 895 | 895 | 744 | 744 | 744 | 551 | 551 | 851 | 851 | 686 | 686 | 686 | 538
0.020 0.018|0.018 0.027|0.024|0.021 0018 0015 0.0350.028 | 0.025 0.040 0.036|0.032 0.028|0.024 0041 0032 0045 0.040  0.040  0.035 Ap | 0035 | 0030 0.025 | 0.075 | 0.060 | 0.060 | 0.053 | 0.045  0.100 | 0.090 | 0.080 | 0.080 | 0.070 K 0.070 | 0.060 | 0.150 | 0.135 | 0.120 | 0.120 | 0.105 | 0.105
65 65 58 | 88 79 79 | 70 53 93 84 | 8 | 103 | 103 | 93 93 82 | 113 | 102 | 124 | 111 | 111 | 1M Ve 99 74 74 154 | 139 | 139 | 139 | 123 | 170 | 170 | 153 | 153 | 153 | 136 | 136 | 170 | 170 | 153 | 153 | 153 | 136
0.003 0.003 | 0.002 | 0.004 | 0.004 | 0.004 0.003 | 0.003 0.005 | 0.005 | 0.005 | 0.006 0.006 | 0.005 0.005 0.005 0.007 0.006 0.008 | 0.007 | 0.007 | 0.007 fz 0.006 | 0.006 0.006 | 0.010 K 0.009 | 0.009 | 0.009 | 0.008 0013 0013 | 0.012 | 0012 0012 | 0010 | 0.010 | 0.020 0.020 | 0.018 0018 | 0.018 | 0.016
41310 41310|36720 | 46447 |41802|41802| 37158 27868 | 42230 38007 38007 40983 40983 36885 36885 32786 4007236065 39343 35409 35409 35409 11.2 |l 31474 | 23606 23606 | 32754 | 29479 | 29479 | 29479 | 26203 | 27049 | 27049 | 24344 | 24344 | 24344 | 21639 | 21639 | 18032 | 18032 | 16229 | 16229 | 16229 | 14426
248 248 | 147 | 372 | 334 | 334 | 223 | 167 | 422 | 380 | 380 | 492 | 492 | 369 | 369 | 328 | 561 | 433 | 629 | 496 | 496 @ 49 f 378 | 283 283 | 655 | 531 | 531 | 531 | 419 | 703 | 703 | 584 | 584 | 584 | 433 | 433 | 721 | 721 | 584 | 584 | 584 | 462
0.017 0.0150.015 0.023 | 0.020 | 0.018 | 0.015 0.013 | 0.030 | 0.024 | 0.021 | 0.034 | 0.031 | 0.027 | 0.024 | 0.020 | 0.034 | 0.027 | 0.038 | 0.034 | 0.034 | 0.030 Ap | 0.030 | 0026 0.021 | 0.064 | 0051 | 0.051 | 0.045 0.038 | 0.085 | 0.077 | 0.068 0.068  0.060 | 0.060 | 0.051 | 0.128 0.115 | 0.102 | 0.102 | 0.089 | 0.089
65 65 58 | 88 79 79 | 70 53 93 84 | 8 | 103 | 103 | 93 93 82 | 113 102 | 124 | 111 | 111 1M \'d 99 74 74 154 | 139 | 139 | 139 | 123 | 170 | 170 | 153 | 153 | 153 | 136 | 136 | 170 | 170 | 153 | 153 | 153 | 136
0.003 0.003 | 0.002  0.004 | 0.004 | 0.004  0.003  0.003 | 0.005 | 0.005 | 0.005 0.006  0.006 | 0.005 | 0.005 0.005 | 0.007|0.006 | 0.008 0.007 | 0.007 | 0.007 fz 0.006 | 0.006 0.006 | 0.010 A 0.009 | 0.009 | 0.009 | 0.008 | 0.013 | 0.013 | 0.012 | 0.012 | 0.012 | 0.010 | 0.010 | 0.020 | 0.020 | 0.018 | 0.018 A 0.018 | 0.016
41310 41310|36720 | 46447 |41802|41802| 37158 27868 | 42230 38007 38007 40983 40983 36885 36885 32786 4007236065 39343 35409 3540935409 381 31474 1 23606 23606 | 32754 | 29479 | 29479 | 29479 | 26203 | 27049 | 27049 | 24344 | 24344 | 24344 | 21639 | 21639 | 18032 | 18032 | 16229 | 16229 | 16229 | 14426
248 248 | 147 | 372 | 334 | 334 | 223 | 167 | 422 | 380 | 380 | 492 | 492 | 369 | 369 | 328 | 561 | 433 | 629 | 496 | 496 & 4% f 378 | 283 283 | 655 | 531 | 531 | 531 | 419 | 703 | 703 | 584 | 584 | 584 | 433 | 433 | 721 | 721 | 584 | 584 | 584 | 462
0.017 0.0150.015 0.023 | 0.020 | 0.018 | 0.015 0.013 | 0.030 | 0.024 | 0.021 | 0.034 | 0.031 | 0.027 | 0.024 | 0.020 | 0.034 | 0.027 | 0.038 | 0.034 | 0.034 | 0.030 Ap | 0030 | 0026 0.021 | 0.064 | 0.051 | 0.051 | 0.045 | 0.038  0.085 | 0.077 | 0.068 | 0.068 A 0.060 | 0.060 K 0.051 | 0.128 | 0.115 | 0.102 | 0.102 | 0.089 | 0.089
60 60 54 | 77 70 70 | 62 | 46 77 69 | 69 77 77 70 70 | 62 | 82 74 | 82 74 74 | 74 Ve 66 49 49 103 93 93 93 83 13 | 113 | 102 | 102 | 102 91 91 M3 | 113 | 102 | 102 | 102 91

0.003 0.003 | 0.002  0.004 | 0.004 | 0.004 0.003 | 0.003 0.005 | 0.004 | 0.004 | 0.005 0.005 | 0.005 0.005 0.004 0.006 0.005  0.007 | 0.006 0.006 | 0.006 fz 0.006 | 0.005 0.005 | 0.009  0.008 | 0.008 | 0.008 | 0.007 | 0012 | 0.012 | 0011 | 0.011 | 0.011  0.010 A 0.010 0018 | 0.018 | 0.016 | 0.016 A 0.016 | 0014
38359 3835934097 40983 | 36885 36885 | 32786 24590 35020|31518|31518 30737 30737 | 27663 | 27663 | 24590 29143 | 26229 26229 23606 23606 23606 382 i 20983 | 15737 15737 | 21939 | 19745 | 19745 | 19745 | 17551 | 18032 | 18032 | 16229 | 16229 | 16229 | 14426 | 14426 | 12021 | 12021 10819 | 10819 | 10819 | 9617
230 230 | 136 | 328 | 295 | 295 | 197 | 148 | 350 | 252 | 252 | 307 | 307 | 277 | 277 | 197 | 350 & 262 @ 367 | 283 | 283 | 283 f 252 | 157 157 | 395 | 316 | 316 | 316 | 246 | 433 | 433 | 357 | 357 | 357 | 289 | 289 | 433 | 433 | 346 | 346 346 | 269
0.017 0.0150.015 0.023 0020 0.018 0.015 0.013 | 0.030 | 0.024 | 0.021  0.034  0.031 | 0.027 | 0.024 | 0.020 | 0.034 | 0.027 | 0.038 | 0.034 | 0.034 | 0.030 Ap | 0030 | 0026 0.021 | 0.064 | 0051 | 0.051 | 0.045 0038 | 0.085 | 0.077 | 0.068 0.068  0.060 | 0.060 | 0.051 | 0.128 0.115 | 0.102 K 0.102 | 0.089 | 0.089
46 46 | 4 57 51 51 45 34 | 62 56 56 | 67 67 | 60 | 60 54 | 67 | 60 67 | 60 | 60 60 \'d 54 40 40 83 74 74 74 66 93 93 83 83 83 74 74 93 93 83 83 83 74

0.002 0.002 | 0.002  0.003 | 0.003 | 0.003 | 0.002  0.002 | 0.004 | 0.003 | 0.003 0.004 | 0.004 | 0.004 | 0.004 | 0.003 | 0.005 | 0.005 | 0.005 | 0.005 | 0.005 | 0.005 fz 0.004 | 0.004 0.004 | 0.007 | 0.006 | 0.006 0.006 | 0.005 | 0.009 | 0.009 | 0.008 | 0.008 A 0.008 | 0.007 | 0.007  0.014 | 0.014 | 0.013 | 0.013 A 0.013 | 0.011
29507 29507 |26229 30053 | 27048 | 27048 | 24042 | 18032 28335| 25502 | 25502 | 26639 | 26639 | 23975|23975| 2131123679 2131121311 19180 19180 | 19180 391 Q 17049 | 12787 12787 | 17510 | 15759 | 15759 | 15759 | 14008 | 14754 | 14754 | 13279 | 13279 | 13279 | 11803 | 11803 | 9835 | 9835 | 8852 | 8852 | 8852 | 7868
118 118 | 105 | 180 | 162 | 162 | 96 72 | 227 | 153 | 153 | 213 | 213 | 192 | 192 | 128 | 237 | 213 | 213 | 192 | 192 | 192 f 136 | 102 102 | 245 | 189 | 189 | 189 | 140 | 266 | 266 | 212 | 212 | 212 | 165 | 165 | 275 | 275 | 230 | 230 | 230 | 173
0.016 0.014 0014 0022 00190017 0.014 0012 0.028 | 0.022 | 0.020 0.032 | 0.029 | 0.026 | 0.022 | 0.019 | 0.032 | 0.025 | 0.036 | 0.032 | 0.032 | 0.028 Ap | 0028 | 0.024 0.020 | 0.060 | 0.048 | 0.048 | 0.042 | 0.036 A 0.080 | 0.072 | 0.064 | 0.064 | 0.056 | 0.056 | 0.048 | 0.120 | 0.108 | 0.096 | 0.096 | 0.084 | 0.084
37 37 | 33 | 46 | 42 42 37 28 46 | 42 | 4 51 51 46 | 46 | 4 52 | 46 | 51 46 | 46 | 46 \'d 4 31 31 62 56 56 56 50 72 72 65 65 65 58 58 72 72 65 65 65 58

0.002 0.002 | 0.001  0.002 | 0.002 | 0.002  0.002 0.001 | 0.003 | 0.002 | 0.002 0.003 0.003|0.003 | 0.003 | 0.002 | 0.004 | 0.004 | 0.004 | 0.004 | 0.004 | 0.004 fz 0.003 | 0003 0.003 | 0.006 | 0.005 | 0.005 | 0.005 | 0.004 | 0.007 | 0.007 | 0.006  0.006 A 0.006 0.006 A 0.006 0011 | 0.011 | 0.010 | 0.010 0.010 | 0.009
23606 2360620983 24589|22130|22130| 1967114753 21115| 19004 | 19004 | 20491 | 20491 | 18442| 18442 16393 1821516394 16392 14753 14753 | 14753 392 @ 13114 | 9835 9835 | 13184 11866 | 11866 | 11866 | 10547 | 11475 | 11475 10328 | 10328 | 10328 | 9180 | 9180 | 7650 | 7650 | 6885 | 6885 | 6885 | 6120
9% 94 | 42 98 8 | 8 | 79 30 | 127 | 76 76 | 123 | 123 | 111 111 | 66 | 146 | 131 | 131 | 118 | 118 | 118 f 79 59 59 158 | 119 | 119 | 119 84 161 | 161 124 | 124 | 124 | 110 | 110 | 168 | 168 | 138 | 138 | 138 | 110
0.016 0.014|0.014 0.022|0.019|0.017 0014 0012 0028 | 0.022 | 0.020 | 0.032  0.029|0.026 0.022 0019 0.032 0025 0036 0.032  0.032 | 0.028 Ap | 0028 | 0024 0020 | 0.060 | 0.048 | 0.048  0.042 | 0.036  0.080 | 0.072 | 0.064 0.064 | 0.056  0.056 | 0.048 | 0.120  0.108 | 0.096 | 0.096 | 0.084 | 0.084
28 28 25 4 37 37 33 25 42 38 38 | 41 4 37 | 37 33 4 37 4 37 37 37 Ve 33 25 25 52 47 47 47 42 62 62 56 56 56 49 49 62 62 56 56 56 49

0.001 0.001 | 0.001 | 0.002 | 0.002 | 0.002 | 0.002 | 0.001  0.002 | 0.002 | 0.002 | 0.003 | 0.003 | 0.002 0.002 | 0.002 0.003 0.003 | 0.003 | 0.003 | 0.003 | 0.003 fz 0.003 | 0.002 0.002 | 0.005  0.004 | 0.004 | 0.004 | 0.004  0.006  0.006 | 0.005 | 0.005 0.005 | 0.005 | 0.005 | 0.009  0.009 | 0.008  0.008 | 0.008 | 0.007
17705 17705|15738|21858|19672|19672| 17486 13115|18952| 17057 | 17057 16392 16392 | 14753 | 14753 1311414571 13114/13114 11803 11803 | 11803 393 Ml 10491 | 7868 7868 | 11021 9919 | 9919 | 9919 | 8817 | 9835 | 9835 | 8852 | 8852 | 8852 | 7868 | 7868 | 6557 | 6557 | 5901 | 5901 | 5901 | 5246
35 35 31 87 79 79 70 | 26 76 | 68 | 68 98 | 98 | 59 59 52 87 79 79 7N 71 71 f 63 31 31 110 79 79 79 71 118 | 118 89 89 89 79 79 118 | 118 94 94 94 73

0.013 0.011 0011 0018 0016 0.014 0.012 0010 0.023 | 0018 | 0.016 0.026 | 0.023 | 0.021 | 0.018 | 0.016 | 0.026 | 0.020 | 0.029 | 0.026 | 0.026 | 0.023 Ap | 0023 | 0020 0.016 | 0.049 | 0039 | 0.039 | 0.034  0.029 | 0.065 | 0.059 | 0.052 | 0.052  0.046 | 0.046 | 0.039 | 0.098 0.088 | 0.078 H 0.078 | 0.068 | 0.068
65 65 58 | 88 79 79 | 70 53 93 84 | 8 | 103 | 103 | 93 93 82 | 113 | 102 | 124 | 111 | 111 | 1M \'d 99 74 74 154 | 139 | 139 | 139 | 123 | 170 | 170 | 153 | 153 | 153 | 136 | 136 | 170 | 170 | 153 | 153 | 153 | 136
0.003 0.003 | 0.002 0.004  0.004 | 0.004  0.003 0.003 | 0.005 | 0.005 | 0.005 0.006 0.006 | 0.005  0.005 0.005 | 0.007 | 0.006 | 0.008 0.007 | 0.007 | 0.007 fz 0.006 | 0.006 0.006 | 0.010  0.009 | 0.009 | 0.009 | 0.008 | 0.013 | 0.013 | 0012 | 0.012 | 0.012 0.010 A 0.010 0.020 | 0.020 | 0.018 | 0.018 A 0.018 | 0.016
41310 41310|36720 | 46447 |41802|41802| 37158 27868 | 42230 38007 38007 40983 40983 36885 36885 32786 4007236065 39343 35409 35409 35409 40 W 31474 | 23606 23606 | 32754 | 29479 | 29479 | 29479 | 26203 | 27049 | 27049 | 24344 | 24344 | 24344 | 21639 | 21639 | 18032 | 18032 | 16229 | 16229 | 16229 | 14426
248 248 | 147 | 372 | 334 | 334 | 223 | 167 | 422 | 380 | 380 | 492 | 492 | 369 | 369 | 328 | 561 | 433 | 629 | 496 & 496 @ 49% f 378 | 283 283 | 655 | 531 | 531 | 531 | 419 | 703 | 703 | 584 | 584 | 584 | 433 | 433 | 721 | 721 | 584 | 584 | 584 | 462
0.017 0.015|0.015 0.023|0.020| 0018 0.015 0013 0.030 | 0.024 | 0.021 | 0.034  0.031|0.027 0.024 | 0.020 0.034 0.027 | 0.038 | 0.034  0.034 | 0.030 Ap | 0030 0026 0021|0064 | 0.051 | 0051 0045 0038 0085 | 0.077 | 0.068 0068 | 0.060 0060 | 0051 | 0.128 0.115 | 0.102 | 0.102 | 0.089 | 0.089
60 60 54 | 77 70 70 | 62 | 46 77 69 | 69 77 77 70 70 62 | 82 74 | 82 74 74 74 Ve 66 49 49 103 93 93 93 83 M3 | 113 ) 102 | 102 | 102 91 91 13 | 113 ) 102 | 102 | 102 91

0.003 0.003 | 0.002  0.004 | 0.004 | 0.004  0.003  0.003 | 0.005 | 0.004 | 0.004 0.005 0.005 | 0.005 | 0.005 | 0.004 | 0.006 | 0.005 | 0.007 | 0.006 | 0.006 | 0.006 fz 0.006 | 0.005 0.005 | 0.009 ' 0.008 | 0.008 | 0.008 | 0.007 | 0.012 | 0.012 | 0.011 | 0.011 | 0.011 | 0.010 | 0.010 0.018 | 0.018 | 0.016 | 0.016 A 0.016 | 0014
38359 3835934097 40983 | 36885 | 36885 3278624590 35020| 3151831518 3073730737 | 27663 | 27663 | 24590 | 29143 | 26229 | 26229 23606 23606 | 23606 41 Wl 20983 | 15737 15737 | 21939 | 19745 | 19745 | 19745 | 17551 | 18032 | 18032 | 16229 | 16229 | 16229 | 14426 | 14426 | 12021 | 12021 10819 | 10819 | 10819 | 9617
230 230 | 136 | 328 | 295 | 295 | 197 | 148 | 350 | 252 | 252 | 307 | 307 | 277 | 277 | 197 | 350 | 262 | 367 | 283 | 283 | 283 f 252 | 157 157 | 395 | 316 | 316 | 316 | 246 | 433 | 433 | 357 | 357 | 357 | 289 | 289 | 433 | 433 | 346 | 346 | 346 | 269
0.017 0,015 0.015 0.023 | 0.020 | 0.018 | 0.015 0.013 | 0.030 | 0.024 | 0.021 | 0.034 | 0.031 | 0.027 | 0.024 | 0.020 | 0.034 | 0.027 | 0.038 | 0.034 | 0.034 | 0.030 Ap | 0030 | 0026 0.021 | 0.064 | 0051 | 0.051 | 0.045  0.038 | 0.085 | 0.077 | 0.068 | 0.068 A 0.060 | 0.060 | 0.051 | 0.128 0.115 | 0.102 | 0.102 | 0.089 | 0.089

NACHSTE SEITE P>
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g3 BT 2 SCHNEIDEN SCHARF fiir die RIPPENBEARBEITUNG g f:3 E=T 2 ) SCHNEIDEN SCHAREF fiir die RIPPENBEARBEITUNG

Ve =m/min. fz=mm/lahn ~ Ap=mm Ve =m/min. fz=mm/Zlahn ~ Ap=mm
n=U/min. f=mm/min. LBS = Lange hinter Schaft n=U/min. f=mm/min. LBS = Linge hinter Schaft
Durchmesser (@) Para- Durchmesser (@)
|02 [ 02 ] 0203 ] : mete’ |04 [ 04 [ 04| 04 | 04] 05 | o5 | 05 [ o5 | 05 | 05 | 05 |05 | 05| 05| 05| 0606
-------II --ﬂ m-----n-nnm

60 \'d 40
0.002 | 0.002 | 0.002 | 0.001 | 0.001 | 0.004 | 0.004 | 0.004 0.004 | 0.004 | 0.004 | 0.004 | 0.004 0.004 | 0.003 | 0.003 | 0.003 A 0.003 | 0.003 | 0.005 | 0.005
n 47949 | 42622 | 42622 | 31966 | 15983 | 52458 | 52458 | 52458 | 52458 | 47212 | 47212 | 47212 | 47212 | 47212 | 41966 | 41966 | 31475 | 31475 | 31475 | 51911 | 51911
f 192 | 170 | 170 | 64 32 | 420 | 420 | 420 | 420 | 378 | 378 | 378 | 378 | 378 | 252 | 252 | 189 | 189 | 189 | 519 | 519
Ap | 0014 0014 | 0012 | 0.010 | 0.008 | 0.025 A 0.025 | 0.023 | 0.023 | 0.020 | 0.020 | 0.020 | 0.018 | 0.018 | 0.018 | 0.015 | 0.015 | 0.013 A 0.013 | 0.030 | 0.027
Ve 60 54 54 40 20 82 82 82 82 74 74 74 74 74 66 66 49 49 49 98 98
0.002 | 0.002 | 0.002 | 0.001 | 0.001 | 0.004 | 0.004 | 0.004 0.004 | 0004 | 0.004 0.004 | 0004 0.004  0.003 | 0.003 | 0.003  0.003 | 0.003 | 0.005 0.005
n 47949 | 42622 | 42622 | 31966 | 15983 | 52458 | 52458 | 52458 | 52458 | 47212 | 47212 | 47212 | 47212 | 47212 | 41966 | 41966 | 31475 | 31475 | 31475 | 51911 | 51911
98 98 98 89 89 79 79 197 | 197 177 | 177 | 177 | 213 | 213 | 213 | 192 | 192 | 192 f 192 | 170 | 170 | 64 32 | 420 | 420 | 420 | 420 | 378 | 378 | 378 | 378 | 378 | 252 | 252 | 189 | 189 | 189 | 519 | 519
0.010 | 0.009 | 0.009 | 0.008 | 0.007 | 0.007 | 0.006 | 0.014 | 0.014 | 0.012 A 0.011 0.011 | 0.020 | 0.018 | 0.018 | 0.016 | 0.016 | 0.014 Ap | 0014 0014 | 0012 | 0.010 | 0.008 | 0.025 A 0.025 | 0.023 | 0.023 | 0.020 | 0.020 | 0.020 | 0.018 A 0.018 | 0.018 | 0.015 | 0.015 | 0.013 | 0.013 | 0.030 | 0.027

31 31 31 28 28 25 25 46 46 42 42 42 67 67 67 60 60 60 \'d 60 54 54 40 20 82 82 82 82 74 74 74 74 74 66 66 49 49 49 98 98
1.1

31 31 31 42 67
0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.002 | 0.002 | 0.002 K 0.002 | 0.002 | 0.002 | 0.002 | 0.002 | 0.002 K 0.002 | 0.002
49178 | 49178 | 49178 | 44260 | 44260 39342 | 39342 49178 | 49178 | 44260 | 44260 | 44260 | 53277 | 53277 | 53277 | 47949 | 47949 | 47949

98 98 98 89 89 79 79 197 | 197 77 | 177 | 177 | 213 213 | 213 192 | 192 | 192
0.010 | 0.009 | 0.009 | 0.008 | 0.007 | 0.007 | 0.006 | 0.014 | 0014 | 0.012 0011 | 0.011 | 0.020 | 0.018 | 0.018 | 0.016 A 0.016 | 0.014

31 31 31 28 28 25 25 46 46 42 42 42 67 67 67 60 60 60
0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.002 | 0.002 | 0.002 0.002 0.002 | 0.002 | 0.002 | 0.002 | 0.002 A 0.002 | 0.002
49178 | 49178 | 49178 | 44260 | 44260 39342 | 39342 49178 | 49178 | 44260 | 44260 | 44260 | 53277 | 53277 | 53277 | 47949 | 47949 | 47949

0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.002 | 0.002 | 0.002  0.002 | 0.002 | 0.002 | 0.002 | 0.002 | 0.002 K 0.002 | 0.002 fz 0.002 | 0.002 | 0.002 | 0.001 | 0.001 | 0.004 | 0.004 | 0.004 0.004 | 0.004 | 0.004 | 0.004 | 0.004 0.004 | 0.003 | 0.003 | 0.003 A 0.003 | 0.003 | 0.005 | 0.005
49178 | 49178 | 49178 | 44260 | 44260 39342 | 39342 | 49178 | 49178 | 44260 | 44260 | 44260 | 53277 | 53277 | 53277 | 47949 | 47949 | 47949 n 47949 | 42622 | 42622 | 31966 | 15983 | 52458 | 52458 | 52458 | 52458 | 47212 | 47212 | 47212 | 47212 | 47212 | 41966 | 41966 | 31475 | 31475 | 31475 | 51911 | 51911
98 98 98 89 89 79 79 197 | 197 | 177 | 177 | 177 | 213 ) 213 ) 213 | 192 | 192 | 192 f 192 | 170 | 170 | 64 32 | 420 | 420 | 420 | 420 | 378 | 378 | 378 | 378 | 378 | 252 | 252 | 189 | 189 | 189 | 519 | 519
0.010 | 0.009 | 0.009 | 0.008 | 0.007 | 0.007 | 0.006 | 0.014 | 0.014 | 0.012 0011  0.011 | 0.020 | 0.018 | 0.018 | 0.016 A 0.016 | 0.014 Ap | 0014 | 0014 | 0012 | 0.010 | 0.008 | 0.025 A 0.025 | 0.023 | 0.023 | 0.020 | 0.020 | 0.020 A 0.018 | 0.018 | 0.018 | 0.015 | 0.015 | 0.013 | 0.013 | 0.030 | 0.027
31 31 31 28 28 25 25 4 4 37 37 37 57 57 57 51 51 51 Ve 51 45 45 34 17 72 72 72 72 65 65 65 65 65 58 58 43 43 43 88 88
0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.002 | 0.002 | 0.002  0.02 0.002 | 0.002 | 0.002 | 0.002 | 0.002  0.002 | 0.002 fz 0.002 | 0002 | 0.002  0.001 | 0001 A 0.003 | 0.003 | 0.003  0.003 | 0.003  0.003 0003 | 0.003 | 0003 | 0002 | 0002 0002 0002 | 0002 0004 0004
49178 | 49178 | 49178 | 44260 | 44260 39342 | 39342 43714 | 43714 | 39343 | 39343 | 39343 | 45081 | 45081 | 45081 | 40573 | 40573 | 40573 n 40573 | 36065 | 36065 | 27049 | 13524 | 45900 | 45900 | 45900 | 45900 | 41310 | 41310 | 41310 | 41310 | 41310 | 36720 | 36720 | 27540 | 27540 | 27540 | 46447 | 46447
98 98 98 89 89 79 79 | 175 | 175 | 157 | 157 | 157 | 180 | 180 | 180 | 162 | 162 | 162 f 162 | 144 | 144 | 54 27 | 275 | 275 | 275 | 275 | 248 | 248 | 248 | 248 | 248 | 147 | 147 | 110 | 110 | 110 | 372 | 372
0.009 | 0.008 | 0.008 | 0.007 | 0.006 | 0.006 | 0.005 | 0.011 | 0.011 | 0.010 H 0.009 0.009 | 0.017 | 0.015 | 0.015 | 0.014 | 0.014 | 0.012 Ap | 0012 0012 | 0010 | 0.009 | 0007 | 0.021 | 0.021 | 0.019 | 0.019 0017 | 0.017 | 0.017 | 0.015  0.015 | 0015 | 0.013 | 0.013 | 0.011 | 0.011 | 0.026 | 0.023
31 31 31 28 28 25 25 41 4 37 37 37 57 57 57 51 51 51 51 45 45 34 17 72 72 72 72 65 65 65 65 65 58 58 43 43 43 88 88
0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.002 | 0.002 | 0.002  0.002  0.002 | 0.002 | 0.002 | 0.002 | 0.002 K 0.002 | 0.002 0.002 | 0002 | 0.002 | 0.001 | 0.001 | 0.003 | 0.003 | 0.003 A 0.003 | 0.003 | 0.003 | 0.003 | 0.003  0.003 | 0.002 | 0.002 | 0.002 A 0.002 | 0.002 | 0.004 | 0.004
49178 | 49178 | 49178 | 44260 | 44260 39342 | 39342 43714 | 43714 | 39343 | 39343 | 39343 | 45081 | 45081 | 45081 | 40573 | 40573 | 40573 40573 | 36065 | 36065 | 27049 | 13524 | 45900 | 45900 | 45900 | 45900 | 41310 | 41310 | 41310 | 41310 | 41310 | 36720 | 36720 | 27540 | 27540 | 27540 | 46447 | 46447
98 98 98 89 89 79 79 | 175 | 175 | 157 | 157 | 157 | 180 | 180 | 180 | 162 | 162 | 162 162 | 144 | 144 | 54 27 | 275 | 275 | 275 | 275 | 248 | 248 | 248 | 248 | 248 | 147 | 147 | 110 | 110 | 110 | 372 | 372
0.009 | 0.008 | 0.008 | 0.007 | 0.006 | 0.006 | 0.005 | 0.011 | 0.011 | 0.010 A 0.009 | 0.009 | 0.017 | 0.015 | 0.015 | 0.014 | 0.014 | 0.012 0.012 | 0012 | 0.010 | 0.009 | 0.007 | 0.021 | 0.021 | 0.019 | 0.019 | 0017 | 0.017 | 0.017 | 0015 | 0.015 | 0.015 | 0013 | 0.013 | 0.011 | 0011 | 0.026 | 0.023
26 26 26 23 23 21 21 4 4 37 37 37 52 52 52 46 46 46 46 4 4 31 15 67 67 67 67 60 60 60 60 60 54 54 40 40 40 77 77
0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.007 | 0.001 | 0.0017 A 0.001 0.001 | 0.002 | 0.002 | 0.002 | 0.002  0.002 | 0.002 0.002 | 0002 | 0.002 0.001 | 0001 A 0.003 | 0.003 | 0.003  0.003 | 0.003  0.003 0003 | 0.003 | 0.003 | 0002 0002 0002 0002 | 0002 0004 0004
40983 | 40983 | 40983 | 36885 | 36885 32786 | 32786 43714 | 43714 | 39343 | 39343 | 39343 | 40983 | 40983 | 40983 | 36885 | 36885 | 36885 36885 | 32786 | 32786 | 24590 | 12295 | 42621 | 42621 | 42621 | 42621 | 38359 | 38359 | 38359 | 38359 | 38359 | 34097 | 34097 | 25573 | 25573 | 25573 | 40983 | 40983
82 82 82 74 74 66 66 87 87 79 79 79 | 164 | 164 | 164 | 148 | 148 | 148 148 | 131 | 131 49 25 256 | 256 | 256 | 256 | 230 | 230 | 230 230 | 230 | 136 | 136 | 102 | 102 | 102 | 328 | 328
0.009 | 0.008 | 0.008 | 0.007 | 0.006 | 0.006 | 0.005 | 0.011 | 0.011 | 0.010 A 0.009  0.009 | 0.017 | 0.015 | 0.015 | 0.014 | 0.014 | 0.012 0.012 | 0012 | 0.010 | 0.009 | 0.007 | 0.021 | 0021 | 0.019 | 0.019 | 0017 | 0.017 | 0.017 | 0.015 | 0.015 | 0.015 | 0.013 | 0.013 | 0.011 | 0.011 | 0.026 | 0.023
21 21 21 19 19 16 16 31 31 28 28 28 4 4 4 37 37 37 37 33 33 25 12 52 52 52 52 46 46 46 46 46 4 4 31 31 31 57 57
0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.007 | 0.001 | 0.001 A 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.002 | 0.002 | 0.002 A 0.002 | 0.002 | 0.002 | 0.002 | 0.002 | 0.002 | 0.002 | 0.002 | 0.001 | 0.0017 | 0.001 | 0.003 | 0.003
32786 | 32786 | 32786 | 29507 | 29507 | 26229 | 26229 | 32786 | 32786 | 29507 | 29507 | 29507 | 32786 | 32786 | 32786 | 29507 | 29507 | 29507 29507 | 26229 | 26229 | 19672 | 9836 | 32786 | 32786 | 32786 | 32786 | 29507 | 29507 | 29507 | 29507 | 29507 | 26229 | 26229 | 19672 | 19672 | 19672 | 30053 | 30053
66 66 66 59 59 52 52 66 66 59 59 59 66 66 66 59 59 59 59 52 52 39 20 131 ) 131 ) 131 | 131 | 118 | 118 | 118 | 118 | 118 | 105 | 105 39 39 39 180 | 180
0.008 | 0.007 | 0.007 | 0.006 | 0.006 | 0.006 | 0.005 | 0.011 | 0.011 | 0.010 A 0.008 | 0.008 | 0.016 | 0.014 | 0.014 | 0.013 | 0.013 | 0.011 0.011 | 0011 | 0.010 | 0.008 | 0.006 | 0.020 | 0.020 | 0018 A 0.018 | 0.016 | 0.016 | 0.016 | 0.014 | 0.014 | 0.014 | 0012 | 0.012 | 0.010 | 0.010 | 0.024 | 0.022
21 21 21 19 19 16 16 26 26 23 23 23 31 31 31 28 28 28 28 25 25 19 9 4 4 4 4 37 37 37 37 37 33 33 25 25 25 46 46
0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.0017 | 0.001 | 0.001  0.001 | 0.001  0.001 | 0.001 | 0.001 | 0.001 A 0.001 | 0.001 0.001 | 0001 | 0.001 | 0.001 | 0.001 | 0.002 | 0.002 | 0.002  0.002 | 0.002 | 0.002 A 0.002 | 0002 0.002 | 0.001 | 0.001 | 0.001 A 0.001 | 0.001 | 0.002 | 0.002
32786 | 32786 | 32786 | 29507 | 29507 | 26229 | 26229 | 27322 | 27322 | 24590 | 24590 | 24590 | 24589 | 24589 | 24589 | 22130 | 22130 | 22130 22130| 19671 | 19671 | 14753 | 7377 | 26229 | 26229 | 26229 | 26229 | 23606 | 23606 | 23606 | 23606 | 23606 | 20983 | 20983 | 15737 | 15737 | 15737 | 24589 | 24589
66 66 66 59 59 52 52 55 55 49 49 49 49 49 49 44 44 44 44 39 39 30 15 105 | 105 | 105 | 105 94 94 94 94 94 42 42 31 31 31 98 98
0.008 | 0.007 | 0.007 | 0.006 | 0.006 0.006 | 0.005 | 0011  0.011 | 0.010  0.008 | 0.008 | 0.016 0.014 | 0.014 | 0013 A 0.013 | 0.011 0.011 | 0011 | 0.010 | 0.008 | 0.006 | 0.020 | 0.020 | 0.018 A 0.018 | 0.016 | 0.016 | 0.016 | 0.014 | 0.014 | 0.014 | 0012 | 0.012 | 0.010 | 0.010 | 0.024 | 0.022
21 21 21 19 19 16 16 21 21 19 19 19 26 26 26 23 23 23 23 21 21 15 8 31 31 31 31 28 28 28 28 28 25 25 19 19 19 4 4
0.009 | 0.009 | 0.009  0.008 | 0.008 | 0.007 | 0.007 | 0.001  0.001 | 0.001 | 0.001 | 0.001 | 0.007  0.001 | 0.001 | 0.001  0.001 | 0.001 0.001 | 0001 | 0.001 | 0.001 | 0.001 | 0.002 | 0.002 | 0.002 A 0.002 | 0.001 | 0.001 | 0.00T | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.0017 | 0.001 | 0.002 | 0.002
32786 | 32786 | 32786 | 29507 | 29507 | 26229 | 26229 | 21858 | 21858 | 19672 | 19672 | 19672 | 20491 | 20491 | 20491 | 18442 | 18442 | 18442 18442 1 16393 | 16393 | 12295 | 6147 | 19672 19672 | 19672 | 19672 | 17705 | 17705 | 17705 | 17705 | 17705 | 15738 | 15738 | 11803 | 11803 | 11803 | 21858 | 21858
590 | 590 | 590 | 472 | 472 | 367 | 367 | 44 44 39 39 39 4 4 4 37 37 37 37 33 33 25 12 79 79 79 79 35 35 35 35 35 31 31 24 24 24 87 87
0.007 | 0.006 | 0.006 | 0.005 | 0.005 | 0.005 | 0.004 | 0.009 | 0.009 | 0.008  0.007 | 0.007 | 0.013 | 0.012 | 0.012 | 0.010 | 0.010 | 0.009 0.009 | 0.009 | 0.008 | 0.007 | 0.005 | 0.016 | 0.016 | 0.015 | 0.015 | 0.013 | 0.013 | 0.013 | 0.011 | 0.011 | 0.011 | 0.010 | 0.010 | 0.008 | 0.008 | 0.020 | 0.018
31 31 31 28 28 25 25 41 4 37 37 37 57 57 57 51 51 51 51 45 45 34 17 72 72 72 72 65 65 65 65 65 58 58 43 43 43 88 88
0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.002 | 0.002 | 0.002 0.002 0.002 A 0.002 | 0.002 | 0.002 | 0.002  0.002 | 0.002 0.002 | 0.002 | 0.002 | 0.001 | 0.001 | 0.003 | 0.003 | 0.003  0.003 | 0.003 | 0.003 A 0.003 | 0.003 0.003 | 0.002 | 0.002 | 0.002 A 0.002 | 0.002 | 0.004 | 0.004
49178 | 49178 | 49178 | 44260 | 44260 39342 | 39342 43714 | 43714 | 39343 | 39343 | 39343 | 45081 | 45081 | 45081 | 40573 | 40573 | 40573 40573 | 36065 | 36065 | 27049 | 13524 | 45900 45900 | 45900 | 45900 | 41310 | 41310 | 41310 | 41310 | 41310 | 36720 | 36720 | 27540 | 27540 | 27540 | 46447 | 46447
98 98 98 89 89 79 79 | 175 | 175 | 157 | 157 | 157 | 180 | 180 | 180 | 162 | 162 | 162 162 | 144 | 144 | 54 27 | 275 | 275 | 275 | 275 | 248 | 248 | 248 | 248 | 248 | 147 | 147 | 110 | 110 | 110 | 372 | 372
0.009 | 0.008 | 0.008 | 0.007 | 0.006 | 0.006 | 0.005 | 0.011 | 0.011 | 0.010 A 0.009  0.009 | 0.017 | 0.015 | 0.015 | 0.014 | 0.014 | 0.012 0.012 | 0012 | 0.010 | 0.009 | 0.007 | 0.021 | 0021 | 0.019 A 0.019 | 0017 | 0.017 | 0.017 | 0015 | 0.015 | 0.015 | 0013 | 0.013 | 0.011 | 0.011 | 0.026 | 0.023
26 26 26 23 23 21 21 4 4 37 37 37 52 52 52 46 46 46 46 4 4 31 15 67 67 67 67 60 60 60 60 60 54 54 40 40 40 77 77
0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.007 | 0.001 | 0.007 K 0.001 | 0.001 | 0.002 | 0.002 | 0.002 | 0.002 | 0.002 | 0.002 0.002 | 0.002 | 0.002 | 0.001 | 0.001 | 0.003 | 0.003 | 0.003 A 0.003 | 0.003 | 0.003 | 0.003 | 0.003  0.003 | 0.002 | 0.002 | 0.002 K 0.002 | 0.002 | 0.004 | 0.004
40983 | 40983 | 40983 | 36885 | 36885 32786 | 32786 | 43714 | 43714 | 39343 | 39343 | 39343 | 40983 | 40983 | 40983 | 36885 | 36885 | 36885 36885 | 32786 | 32786 | 24590 | 12295 | 42621 | 42621 | 42621 | 42621 | 38359 | 38359 | 38359 | 38359 | 38359 | 34097 | 34097 | 25573 | 25573 | 25573 | 40983 | 40983
82 82 82 74 74 66 66 87 87 79 79 79 | 164 | 164 | 164 | 148 | 148 | 148 148 | 131 | 131 49 25 256 | 256 | 256 | 256 | 230 | 230 | 230 230 | 230 | 136 | 136 | 102 | 102 | 102 | 328 | 328
0.009 | 0.008 | 0.008 | 0.007 | 0.006 | 0.006 | 0.005 | 0.011 | 0.011 | 0.010 A 0.009 | 0.009 | 0.017 | 0.015 | 0.015 | 0.014 | 0.014 | 0.012 0.012 | 0012 | 0.010 | 0.009 | 0.007 | 0.021 | 0021 | 0.019 | 0.019 | 0017 | 0.017 | 0.017 | 0015 | 0.015 | 0.015 | 0.013 | 0.013 | 0.011 | 0.011 | 0.026 | 0.023

NACHSTE SEITE p NACHSTE SEITE p

56 717G 276 57



Y/ ey "t o rser
fiir HOCHGEHARTETEN STAHLL fiir HOCHGEHARTETEN STAHL -

. e Ap e
Gl 1 9 SCHNEIDEN SCHARF fiir die RIPPENBEARBEITUNG g 1 2 SCHNEIDEN SCHARF fiir die RIPPENBEARBEITUNG
Ve =m/min. fz=mm/lahn ~ Ap=mm Ve =m/min. fz=mm/Zlahn ~ Ap=mm
n=U/min. f=mm/min. LBS = Lange hinter Schaft n=U/min. f=mm/min. LBS = Lange hinter Schaft
T—
---n--nnm-n-nn---- n-nnmnnmnnnnn
113 102 102 129 129 116 116 116 103 103 154 154 154 154 Vc 139 139 139 139 139 124 124 170 153 153 153 136 185 167 196 196 176

0.005 | 0.005 | 0.005 | 0.005 | 0.006 | 0.005  0.005 | 0.004 A 0.004 | 0.006  0.006 | 0.005 | 0.005 | 0.005 | 0.005 | 0.005 | 0.010 | 0.010 | 0.010 | 0.010
51911 | 46720 | 46720 | 46720 | 51569 | 46412 | 46412 | 41255 | 41255 | 51228 | 51228 | 46105 | 46105 | 46105 | 40982 | 40982 49178 | 49178 | 49178 | 49178
519 | 467 | 467 | 467 | 619 | 464 | 464 | 330 | 330 615 | 615 | 461 | 461 | 461 | 410 & 410 | 984 | 984 = 984 | 984
0.027 | 0024 | 0.021 | 0021 | 0.035 | 0028 | 0.025 | 0.025 | 0.021 | 0.036 | 0.036 | 0.032 | 0.032 | 0.028 | 0.028 | 0.024 | 0.050 | 0.050  0.045 | 0.045
98 88 88 88 113 | 102 | 102 91 91 129 | 129 | 116 | 116 | 116 | 103 | 103 | 154 | 154 | 154 | 154
0.005 | 0.005 | 0.005 | 0.005 | 0.006 | 0.005  0.005 | 0004  0.004 | 0.006  0.006 | 0.005 0.005 | 0.005 | 0.005 | 0.005 | 0.010 | 0.010 | 0.010 | 0.010
51911 | 46720 | 46720 | 46720 | 51569 | 46412 | 46412 | 41255 | 41255 | 51228 | 51228 | 46105 | 46105 | 46105 | 40982 | 40982 | 49178 | 49178 49178 | 49178
519 | 467 | 467 | 467 | 619 | 464 | 464 | 330 | 330 615 | 615 | 461 | 461 @ 461 | 410 & 410 | 984 | 984 = 984 | 984
0.027 | 0.024 | 0.021 | 0.021 | 0.035 | 0.028 | 0.025 0.025 | 0.021 | 0.036 | 0.036 | 0.032 | 0.032 | 0.028 | 0.028 | 0.024 | 0.050 | 0.050 K 0.045 | 0.045
98 88 88 88 113 | 102 | 102 91 91 129 | 129 | 116 | 116 | 116 | 103 | 103 | 154 | 154 154 | 154
0.005 | 0.005 | 0.005 | 0.005 | 0.006 | 0.005  0.005 | 0.004 A 0.004 | 0.006  0.006 | 0.005 | 0.005 | 0.005 | 0.005 | 0.005 | 0.010 | 0.010 | 0.010 | 0.010
51911 | 46720 | 46720 | 46720 | 51569 | 46412 | 46412 | 41255 | 41255 | 51228 | 51228 | 46105 | 46105 | 46105 | 40982 | 40982 | 49178 | 49178 | 49178 | 49178

fz 0.009 | 0.009 | 0.009 | 0.009 | 0.009 | 0.008 | 0.008 | 0.007 A 0.007 | 0.007 | 0.006 | 0.011 | 0.009 | 0.009 | 0.009 0.008 | 0.011 | 0010 | 0.011 A 0.011 | 0.010
n 44260 | 44260 | 44260 | 44260 | 44260 | 39342 | 39342 | 29507 | 29507 | 29507 | 14753 | 45081 | 40573 | 40573 | 40573 | 36065 | 42154 | 37939 | 41581 | 41581 | 37423
f 797 | 797 | 797 | 797 | 797 | 629 | 629 | 413 | 413 | 413 | 177 | 992 | 730 | 730 | 730 | 577 | 927 | 759 | 915 | 915 | 748
Ap | 0.040 | 0.040 | 0.040 K 0.035 | 0.035 | 0.035 | 0.030 | 0.030 | 0.025 | 0.025 | 0.020 | 0.054 | 0.048 | 0.042 | 0.042 | 0.036 | 0.063 | 0.049 | 0.075 | 0.068 | 0.060
\'d 139 | 139 | 139 | 139 | 139 | 124 | 124 @ 93 93 93 46 170 | 153 | 153 | 153 | 136 | 185 | 167 | 196 | 19 | 176
fz 0.009 | 0.009 | 0.009 | 0.009 0.009 | 0.008 | 0.008 | 0.007 @ 0.007  0.007 | 0.006 | 0.011 | 0.009 0.009 | 0.009 0008 | 0.011 | 0010 | 0.011 A 0.011 | 0010
n 44260 | 44260 | 44260 | 44260 | 44260 | 39342 | 39342 | 29507 | 29507 | 29507 | 14753 | 45081 | 40573 | 40573 | 40573 | 36065 | 42154 | 37939 | 41581 | 41581 | 37423
f 797 | 797 | 797 | 797 | 797 | 629 | 629 | 413 | 413 | 413 | 177 | 992 | 730 | 730 | 730 | 577 | 927 | 759 | 915 | 915 | 748
Ap | 0.040 0.040 | 0.040 | 0.035 | 0.035 | 0.035 | 0.030 | 0.030 | 0.025 0.025  0.020 | 0.054 | 0.048 0042 | 0042 A 0.036 0063 | 0.049 | 0.075 | 0.068 0.060
\/d 139 | 139 | 139 | 139 | 139 | 124 | 124 | 93 93 93 46 170 | 153 | 153 | 153 | 136 | 185 | 167 | 19 | 196 | 176
fz 0.009 | 0.009 | 0.009  0.009 | 0.009 | 0.008 | 0.008 | 0.007 A 0.007 | 0.007 | 0.006 | 0011 | 0.009 A 0.009 | 0.009 | 0.008 0011 | 0.010 | 0011 | 0.011 | 0.010
n 44260 | 44260 | 44260 | 44260 | 44260 | 39342 | 39342 | 29507 | 29507 | 29507 | 14753 | 45081 | 40573 | 40573 | 40573 | 36065 | 42154 | 37939 | 41581 | 41581 | 37423

519 | 467 | 467 | 467 | 619 | 464 | 464 | 330 | 330 615 | 615 | 461 | 461 | 461 | 410 & 410 | 984 | 984 & 984 | 984 f 797 | 797 | 797 | 797 | 797 | 629 | 629 | 413 | 413 | 413 | 177 | 992 | 730 | 730 | 730 | 577 | 927 | 759 | 915 | 915 | 748
0.027 | 0.024 | 0.021 | 0.021 | 0.035 | 0.028 | 0.025 | 0.025 | 0.021 | 0.036 | 0.036 | 0.032 | 0.032 | 0.028 | 0.028 | 0.024 | 0.050 | 0.050 K 0.045 | 0.045 Ap | 0.040 0.040 | 0.040 | 0.035 | 0.035 | 0.035 | 0.030 | 0.030 | 0.025  0.025 | 0.020 | 0.054 | 0.048 A 0.042 | 0.042 | 0.036 | 0.063 | 0.049 | 0.075 | 0.068  0.060
88 79 79 79 93 84 84 74 74 103 | 103 93 93 93 82 82 124 | 124 | 124 | 124 Vc m oo 1 mpm 99 99 74 74 74 37 139 | 125 | 125 | 125 | 111 | 144 | 130 | 154 | 154 | 139
0.004 | 0.004 | 0.004 | 0.004 A 0.005 | 0.005  0.005 0.004 0.004 0006 | 0.006 0005 0.005 0005 0005 0005 0008 0008 0.008 0008 fz 0.007 | 0.007 | 0.007 | 0.007 | 0.007 | 0.006 | 0.006 | 0.006 0.006 0.006 | 0.005 | 0.009 | 0.008 0.008 | 0.008 0.007 | 0.010 | 0.009 | 0.010  0.010 | 0.009
46447 | 41802 | 41802 | 41802 | 42230 | 38007 | 38007 | 33784 33784 | 40983 | 40983 | 36885 | 36885 | 36885 | 32786 | 32786 | 39343 | 39343 | 39343 | 39343 11.2 g 35409 | 35409 | 35409 | 35409 | 35409 | 31474 | 31474 | 23606 | 23606 | 23606 | 11803 | 36884 | 33196 | 33196 | 33196 | 29507 | 32786 | 29507 | 32754 | 32754 | 29479
372 | 334 | 334 | 334 | 422 | 380 | 380 | 270 | 270 = 492 | 492 | 369 | 369 & 369 | 328 @ 328 | 629 & 629 | 629 | 629 f 496 | 49 | 496 | 496 | 4% | 378 | 378 | 283 | 283 | 283 | 118 | 664 @ 538 | 538 | 538 | 425 662 | 536 | 655 | 655 | 531
0.023 | 0.020 | 0.018 | 0018 | 0.030 | 0.024 | 0.021 | 0.021 | 0.018 | 0031 | 0.031 | 0.027 | 0.027 | 0.024 | 0.024 | 0.020 | 0.043 | 0.043 | 0.038 | 0.038 Ap | 0.034 | 0034 | 0034 | 0.030 | 0.030 | 0.030 A 0.026 | 0026  0.021 | 0.021 | 0017 | 0.046 A 0.041 | 0.036 | 0.036 | 0.031 | 0.054 A 0.042 | 0064 0.057 | 0.051
88 79 79 79 93 84 84 74 74 103 | 103 93 93 93 82 82 124 | 124 | 124 | 124 Ve momo 1 99 99 74 74 74 37 139 | 125 | 125 | 125 | 111 | 144 | 130 | 154 | 154 | 139
0.004 | 0.004 | 0.004 | 0.004  0.005 | 0.005 | 0.005 | 0.004 0.004 | 0.006 0.006 0.005 0005 0005 0005 0.005 0008 | 0008 0008 0008 fz 0.007 | 0.007 | 0.007 | 0.007 | 0.007 | 0.006 | 0.006 | 0.006  0.006 | 0.006 | 0.005 | 0.009 | 0.008  0.008 | 0.008 A 0.007 0.010 | 0.009 | 0010 | 0.010 | 0.009
46447 | 41802 | 41802 | 41802 | 42230 | 38007 | 38007 | 33784 33784 | 40983 | 40983 | 36885 | 36885 | 36885 | 32786 | 32786 | 39343 | 39343 | 39343 | 39343 RIAN n 35409 | 35409 | 35409 | 35409 | 35409 | 31474 | 31474 | 23606 | 23606 | 23606 | 11803 | 36884 | 33196 | 33196 | 33196 | 29507 | 32786 | 29507 | 32754 | 32754 | 29479
372 | 334 | 334 | 334 | 422 | 380 | 380 270 | 270 | 492 | 492 | 369 | 369 | 369 | 328 | 328 | 629 | 629 | 629 | 629 f 496 | 49 | 496 | 496 | 49 | 378 | 378 | 283 | 283 | 283 | 118 | 664 | 538 | 538 | 538 | 425 @ 662 | 536 | 655 | 655 | 531
0.023 | 0020 | 0.018 | 0018 | 0.030 | 0.024 | 0.021 | 0.021 | 0.018 | 0.031 | 0.031 | 0.027 | 0.027 | 0.024 | 0.024 | 0.020 | 0.043 | 0.043 | 0.038 | 0.038 Ap | 0034 0034 | 0.034 | 0.030  0.030 | 0.030 | 0.026 | 0.026 | 0.021 | 0.021  0.017 | 0.046 | 0.041 | 0.036 | 0.036 A 0.031 | 0.054 | 0.042 0064 | 0.057 | 0.051
77 70 70 70 77 69 69 62 62 77 77 70 70 70 62 62 82 82 82 82 \'d 74 74 74 74 74 66 66 49 49 49 25 93 83 83 83 74 98 88 103 | 103 93
0.004 | 0.004 A 0.004 | 0.004 A 0.005 | 0.004 0.004 | 0.004  0.004  0.005 0.005  0.005 0.005  0.005 | 0.004 0004 | 0.007 | 0.007 | 0.007 | 0.007 fz 0.006 | 0.006 A 0.006 | 0.006 0.006 | 0.006 | 0.006 | 0.005 0.005 0.005 | 0.004 | 0.008 | 0.007 0.007 | 0.007 0.006 | 0.009 | 0.008 | 0.009  0.009 | 0.008
40983 | 36885 | 36885 | 36885 | 35020 | 31518 | 31518 | 28016 | 28016 | 30737 | 30737 | 27663 | 27663 | 27663 | 24590 | 24590 | 26229 | 26229 | 26229 | 26229 382 W 23606 | 23606 | 23606 | 23606 | 23606 | 20983 | 20983 | 15737 | 15737 | 15737 | 7869 | 24589 | 22130 | 22130 | 22130 | 19671 | 22248 | 20023 | 21939 | 21939 | 19745
328 | 295 | 295 | 295 | 350 | 252 | 252 | 224 | 224 307 | 307 | 277 | 277 | 277 | 197 K 197 | 367 | 367 | 367 | 367 f 283 | 283 | 283 | 283 | 283 | 252 | 252 | 157 | 157 | 157 63 393 | 310 | 310 | 310 | 236 | 400 | 320 | 395 | 395 | 316
0.023 | 0.020 A 0.018 | 0.018 | 0.030 | 0.024 | 0.021 | 0.021 | 0.018 | 0.031 | 0.031 | 0.027 | 0.027 | 0.024 | 0.024 | 0.020 | 0.043 | 0.043 | 0.038 | 0.038 Ap | 0034 | 0034 | 0.034  0.030 | 0.030  0.030 | 0026 | 0.026 A 0.021 | 0.021 | 0.017 | 0.046 | 0.041 | 0.036 A 0.036 | 0.031 | 0.054 | 0.042 | 0.064  0.057 | 0.051
57 51 51 51 62 56 56 50 50 67 67 60 60 60 54 54 67 67 67 67 Ve 60 60 60 60 60 54 54 40 40 40 20 75 68 68 68 60 77 70 83 83 74
0.003 | 0.003 | 0.003 | 0.003 | 0.004 | 0.003 | 0.003 | 0.003 | 0.003 | 0.004 | 0.004 | 0.004 | 0.004 | 0.004 | 0.003 | 0.003 | 0.005 | 0.005  0.005 | 0.005 fz 0.005 | 0.005 | 0.005 | 0.005 | 0.005 | 0.004 | 0.004 | 0.004 0.004 | 0.004 | 0.003 | 0.006 | 0.005  0.005 | 0.005 0.005 | 0.007 | 0.006 | 0.007 @ 0.007 | 0.006
30053 | 27048 | 27048 | 27048 | 28335 | 25502 | 25502 | 22668 | 22668 | 26639 | 26639 | 23975 | 23975 | 23975 | 21311 | 21311 21311 | 21311 | 21311 | 21311 39.1 Iy 19180 | 19180 | 19180 | 19180 | 19180 | 17049 | 17049 | 12787 | 12787 | 12787 | 6393 | 19945 | 17951 | 17951 | 17951 | 15956 | 17564 | 15808 | 17510 | 17510 | 15759
180 | 162 | 162 | 162 | 227 | 153 | 153 | 136 | 136 | 213 | 213 | 192 | 192 | 192 | 128 | 128 | 213 | 213 | 213 | 213 f 192 ) 192 ) 192 | 192 | 192 | 136 | 136 | 102 | 102 | 102 38 | 239 | 180 | 180 | 180 | 160 | 246 | 190 | 245 | 245 | 189
0.022 | 0.019 | 0017 | 0.017 | 0.028 | 0.022 | 0.020 | 0.020 | 0.017 | 0.029 | 0.029 | 0.026 | 0.026 | 0.022 | 0.022 | 0.019 | 0.040 | 0.040 | 0.036 | 0.036 Ap | 0032 0032 | 0032|0028 | 0028 | 0.028 | 0.024 | 0.024 | 0.020 | 0.020 A 0.016 | 0.043 | 0.038 | 0.034 | 0.034 | 0.029 | 0.050 | 0.039 | 0.060 | 0.054 | 0.048
46 42 42 42 46 42 42 37 37 51 51 46 46 46 4 4 51 51 51 51 Ve 46 46 46 46 46 41 4 31 31 31 15 57 51 51 51 45 60 54 62 62 56
0.002 | 0.002 | 0.002 | 0.002 | 0.003 | 0002  0.002 | 0002  0.002  0.003 | 0.003 | 0.003 | 0.003 | 0.003 | 0.002 | 0.002 | 0.004 | 0.004 | 0.004 | 0.004 fz 0.004 | 0.004 A 0.004 | 0.004 0.004 | 0.003 | 0003 | 0.003  0.003 | 0.003 | 0.002 | 0.005 | 0.005  0.005 | 0.005 0.004 | 0.005 | 0.005 | 0.006 0.006 | 0.005
24589 | 22130 | 22130 | 22130 | 21115 | 19004 | 19004 | 16892 | 16892 | 20491 | 20491 | 18442 | 18442 | 18442 | 16393 | 16393 | 16392 | 16392 | 16392 | 16392 392 14753 | 14753 | 14753 | 14753 | 14753 | 13114 | 13114 | 9835 | 9835 | 9835 | 4918 | 15027 | 13524 | 13524 | 13524 | 12022 | 13583 | 12225 | 13184 | 13184 11866
98 89 89 89 127 76 76 68 68 123 123 | 111 | 11 m 66 66 131 | 131 | 131 | 131 f 118 | 118 | 118 | 118 | 118 79 79 59 59 59 20 150 | 135 | 135 | 135 96 136 | 122 | 158 | 158 | 119
0.022 | 0.019 | 0.017 | 0017 | 0.028 | 0.022 | 0.020 | 0.020 | 0.017 | 0.029 | 0.029 | 0.026 | 0.026 | 0.022 | 0.022 | 0.019 | 0.040 | 0.040 | 0.036 | 0.036 Ap | 0032 0032 | 0032 | 0.028 0028 | 0.028 | 0.024 | 0.024 | 0.020 0.020  0.016 | 0.043 | 0.038  0.034 | 0.034 | 0.029 | 0.050 | 0.039 | 0.060 | 0.054 0.048
4 37 37 37 42 38 38 33 33 4 4 37 37 37 33 33 4 4 4 4 \'d 37 37 37 37 37 33 33 25 25 25 12 46 42 42 42 37 49 44 52 52 47
0.002 | 0.002 | 0.002 | 0.002 K 0.002 | 0002 K 0.002  0.002 | 0.002 | 0.003 | 0.003 | 0.002 | 0.002 | 0.002 | 0.002 | 0.002 A 0.003 | 0.003 0.003 | 0.003 fz 0.003 | 0.003 | 0.003 | 0.003 | 0.003 | 0.003 | 0.003 | 0.002 A 0.002 | 0.002 | 0.002 | 0.004 | 0.004 A 0.004 | 0.004 0.003 | 0.005 | 0.004 | 0.005  0.005 | 0.004
21858 | 19672 | 19672 | 19672 | 18952 | 17057 | 17057 | 15162 | 15162 | 16392 | 16392 | 14753 | 14753 | 14753 | 13114 | 13114 | 13114 | 13114 | 13114 | 13114 393 W 11803 | 11803 | 11803 | 11803 | 11803 | 10491 | 10491 | 7868 | 7868 | 7868 | 3934 | 12295 11066 11066 | 11066 | 9836 | 11241 10117 11021 | 11021 | 9919
87 79 79 79 76 68 68 61 61 98 98 59 59 59 52 52 79 79 79 79 f Al Al Al Al 7 63 63 31 31 31 16 98 89 89 89 59 112 81 110 | 110 79
0.018 | 0016 | 0.014 | 0014 | 0.023 | 0018 | 0.016 | 0016 | 0.014 | 0023 | 0.023 | 0021 | 0.021 | 0.018 | 0.018 | 0.016 | 0.033 | 0.033 | 0.029 | 0.029 Ap | 0026 0026 | 0026 | 0.023 | 0023 | 0.023 A 0.020 | 0.020 A 0.016 | 0.016 | 0.013 | 0.035 | 0.031 | 0.027 | 0.027 | 0.023 | 0.041 | 0.032 | 0.049 | 0.044 | 0.039

88 79 79 79 93 84 84 74 74 103 | 103 93 93 93 82 82 124 | 124 | 124 | 124 Ve m oo 99 99 74 74 74 37 139 | 125 | 125 | 125 | 111 | 144 | 130 | 154 | 154 | 139
0.004 | 0.004 | 0.004 | 0.004 0.005 | 0.005 | 0.005 | 0.004 0.004 | 0.006 0.006 0.005 0005 0005 0005 0005 0008 0008 0.008 0.008 0.007 | 0.007 | 0.007  0.007 | 0.007 | 0.006 | 0.006  0.006  0.006 | 0.006  0.005 | 0.009 | 0.008  0.008 | 0.008  0.007 0010 0009 | 0010 | 0.010  0.009
46447 | 41802 | 41802 | 41802 42230 | 38007 | 38007 | 33784 33784 | 40983 | 40983 | 36885 | 36885 | 36885 | 32786 | 32786 | 39343 | 39343 | 39343 | 39343 40 Ny 35409 | 35409 | 35409 | 35409 | 35409 | 31474 | 31474 | 23606 | 23606 | 23606 | 11803 | 36884 | 33196 | 33196 | 33196 | 29507 | 32786 | 29507 | 32754 | 32754 | 29479
372 | 334 | 334 | 334 | 422 | 380 | 380 | 270 | 270 = 492 | 492 | 369 | 369 & 369 | 328 @ 328 | 629 & 629 | 629 | 629 f 496 | 49 | 496 | 496 | 4% | 378 | 378 | 283 | 283 | 283 | 118 | 664 = 538 | 538 | 538 | 425 @ 662 | 536 | 655 | 655 | 531
0.023 | 0020 | 0.018 | 0018 | 0.030 | 0.024 | 0.021 | 0.021 | 0.018 | 0.031 | 0.031 | 0.027 | 0.027 | 0.024 | 0.024 | 0.020 | 0.043 | 0.043 | 0.038 | 0.038 Ap | 0034 0034 | 0034 | 0.030 0.030 | 0.030 | 0026 | 0.026 | 0.021 0.021 0017 | 0.046 | 0.041 | 0.036 | 0.036  0.031 | 0054 | 0.042 0064 | 0.057 | 0.051
77 70 70 70 77 69 69 62 62 77 77 70 70 70 62 62 82 82 82 82 \'d 74 74 74 74 74 66 66 49 49 49 25 93 83 83 83 74 98 88 103 | 103 93
0.004 | 0.004 | 0.004 | 0.004 A 0.005 | 0.004 K 0.004 | 0.004 | 0.004 | 0.005 | 0.005 | 0.005 | 0.005 | 0.005 | 0.004 | 0.004  0.007 | 0.007 @ 0.007 | 0.007 0.006 | 0.006 | 0.006 | 0.006 0.006 | 0.006 | 0.006 | 0.005 0.005 | 0.005 | 0.004 | 0.008 | 0.007 A 0.007 | 0.007 0.006 | 0.009 | 0.008 | 0.009  0.009 | 0.008
40983 | 36885 | 36885 | 36885 | 35020 | 31518 | 31518 | 28016 | 28016 | 30737 | 30737 | 27663 | 27663 | 27663 | 24590 | 24590 | 26229 | 26229 | 26229 | 26229 41 g 23606 | 23606 | 23606 | 23606 | 23606 | 20983 | 20983 | 15737 | 15737 | 15737 | 7869 | 24589 | 22130 | 22130 | 22130 | 19671 | 22248 | 20023 | 21939 | 21939 | 19745
328 | 295 | 295 | 295 | 350 | 252 | 252 | 224 | 224 307 | 307 | 277 | 277 | 277 | 197 | 197 | 367 | 367 | 367 | 367 f 283 | 283 | 283 | 283 | 283 | 252 | 252 | 157 | 157 | 157 63 393 | 310 | 310 | 310 | 236 | 400 | 320 | 395 | 395 | 316
0.023 | 0.020 | 0.018 | 0.018 | 0.030 | 0.024 | 0.021 | 0.021 | 0.018 | 0.031 | 0.031 | 0.027 | 0.027 | 0.024 | 0.024 | 0.020 | 0.043 | 0.043  0.038 | 0.038 Ap | 0034 | 0034 | 0.034  0.030 | 0.030 A 0.030 | 0026 | 0.026 A 0.021 | 0.021 | 0.017 | 0.046 | 0.041 | 0.036 A 0.036 | 0.031 | 0.054 | 0.042 | 0.064 A 0.057 | 0.051
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fiir HOCHGEHARTETEN STAHLL fiir HOCHGEHARTETEN STAHL -

g3 e 2 SCHNEIDEN SCHARF fiir die RIPPENBEARBEITUNG A" I [:E: ¥ 9 SCHNEIDEN SCHARF fiir die RIPPENBEARBEITUNG

Para Durchmesser (@) Para- Durchmesser (@)
LBS| 10 nnnn-n nnnn

176 176 176 157 157 157 118 118 201 201 226 | 226 | 203 203 203 203 203 216 | 216 Vc 216 | 216 195 195 195 195 195 173 173 130 130 217 | 217 195 195 173 130 130 | 211 211
0.010 | 0.010 | 0.010 | 0.009 | 0.009 | 0.009 | 0.008 | 0.008 | 0.007 | 0.012 | 0.012 | 0.012 | 0.012 | 0.010 | 0.010 | 0.010 | 0.010 | 0.010 | 0.013 | 0.013 fz 0.013 | 0.013 | 0.012 | 0012 | 0012 | 0.012 | 0.012 | 0.010 | 0.010 | 0.009 | 0.009 | 0.008 | 0.016 | 0.016 A 0.014 | 0.014 | 0.013 | 0.011 | 0.011 | 0.019 | 0.019
37423 | 37423 | 37423 | 33265 | 33265 | 33265 | 24949 | 24949 | 12474 | 39958 | 39958 | 39958 | 39958 | 35962 | 35962 | 35962 | 35962 | 35962 | 34426 | 34426 n 34426 | 34426 | 30983 | 30983 | 30983 | 30983 | 30983 | 27541 | 27541 | 20656 | 20656 | 10328 | 27604 | 27604 | 24844 | 24844 | 22083 | 16562 | 16562 | 22404 | 22404

748 | 748 | 748 | 599 | 599 599 399 399 175 959 | 959 | 959 | 959 | 719 | 719 | 719 | 719 | 719 | 89 895 f 895 895 744 | 744 | 744 | 744 | 744 | 551 551 372 | 372 165 883 | 883 696 | 696 | 574 | 364 | 364 | 851 851
0.060 | 0.060 | 0.053 | 0.053 H 0.053 | 0.045 | 0.038 | 0.038 | 0.030 | 0.072 | 0.072 | 0.081 | 0.081 | 0.072 | 0.072 | 0.072 | 0.063 | 0.063 | 0.100 | 0.100 Ap 0.090 | 0.090 | 0.080 | 0.080 | 0.080 | 0.070 | 0.070 | 0.070 | 0.060 | 0.050 | 0.050 | 0.040 | 0.113 | 0.113 | 0.100 | 0.100 | 0.088 ' 0.075 | 0.063 | 0.150 | 0.135

176 176 176 157 157 157 118 118 59 201 201 226 | 226 | 203 | 203 203 203 203 216 | 216 Vc 216 | 216 195 195 195 195 195 173 173 130 130 65 217 | 217 195 195 173 130 130 | 211 211
0.010 | 0.010 | 0.010 | 0.009 K 0.009 | 0.009 | 0.008 | 0.008 | 0.007 | 0.012 | 0.012 | 0.012 | 0.012 | 0.010 | 0.010 | 0.010 | 0.010 | 0.010 | 0.013 | 0.013 fz 0.013 | 0.013 | 0.012 | 0.012 | 0012 | 0.012 | 0.012 | 0.010 | 0.010 | 0.009 | 0.009 | 0.008 | 0.016 | 0.016 A 0.014 | 0.014 | 0.013 | 0.011 | 0.011 | 0.019 | 0.019
37423 | 37423 | 37423 | 33265 | 33265 | 33265 | 24949 | 24949 | 12474 | 39958 | 39958 | 39958 | 39958 | 35962 | 35962 | 35962 | 35962 | 35962 | 34426 | 34426 n 34426 | 34426 | 30983 | 30983 | 30983 | 30983 | 30983 | 27541 | 27541 | 20656 | 20656 | 10328 | 27604 | 27604 | 24844 | 24844 | 22083 | 16562 | 16562 | 22404 | 22404

748 | 748 | 748 | 599 | 599 | 599 399 | 399 175 959 | 959 | 959 | 959 | 719 | 719 | 719 | 719 | 719 | 895 895 f 895 895 744 | 744 | 744 | 744 | 744 | 551 551 372 | 372 165 883 | 883 69 | 69 | 574 @ 364 | 364 | 851 851
0.060 | 0.060 | 0.053 | 0.053 | 0.053 | 0.045 | 0.038 | 0.038 A 0.030 | 0.072 | 0072 0.081 | 0081 | 0072 | 0.072 | 0.072 0063 | 0.063 | 0.100 A 0.100 Ap | 0090 0.090 | 0.080 | 0.080 0.080 | 0.070 | 0.070 | 0.070 | 0.060 = 0.050 @ 0.050 | 0.040 | 0.113 | 0.113 | 0.100 | 0.100 | 0.088 | 0.075 | 0.063 | 0.150 | 0.135

176 176 176 157 157 157 118 118 59 201 201 226 | 226 | 203 203 203 203 203 216 | 216 Vc 216 | 216 195 195 195 195 195 173 173 130 130 65 217 | 217 195 195 173 130 130 | 211 211
0.010 | 0.010 | 0.010 | 0.009 | 0.009 | 0.009 | 0.008 K 0.008 | 0.007 | 0.012 | 0.012 | 0.012 | 0.012 | 0.010 | 0.010 | 0.010 | 0.010 | 0.010 | 0.013 | 0.013 fz 0.013 | 0013 | 0.012 | 0.012 | 0.012 | 0.012 | 0.012 | 0.070 | 0.070 | 0.009 | 0.009 | 0.008 | 0.016 | 0.016 | 0.014 | 0.014 | 0.013 | 0.011 | 0.011 | 0.019 | 0.019
37423 | 37423 | 37423 | 33265 | 33265 | 33265 | 24949 | 24949 | 12474 | 39958 | 39958 | 39958 | 39958 | 35962 | 35962 | 35962 | 35962 | 35962 | 34426 | 34426 n 34426 | 34426 | 30983 | 30983 | 30983 | 30983 | 30983 | 27541 | 27541 | 20656 | 20656 | 10328 | 27604 | 27604 | 24844 | 24844 | 22083 | 16562 | 16562 | 22404 | 22404

748 | 748 | 748 | 599 | 599 | 599 | 399 | 399 | 175 959 | 959 | 959 | 959 | 719 | 719 | 719 | 719 | 719 | 895 | 895 f 895 | 895 | 744 | 744 | 744 | 744 | 744 | 551 | 551 | 372 | 372 | 165 | 883 | 83 | 69 | 696 | 574 | 364 | 364 | 851 | 851
0.060 | 0.060 | 0.053 | 0.053 | 0.053 | 0.045 A 0.038 | 0.038 | 0.030 | 0.072 | 0.072 | 0.081 | 0.081 | 0.072 | 0.072 | 0.072 | 0.063 | 0.063 | 0.100 | 0.100 Ap | 0090 0.090 | 0.080 | 0.080 | 0.080 | 0.070 | 0.070 | 0.070 | 0.060 A 0.050 K 0.050 | 0.040 | 0.113 | 0.113 | 0.100 | 0.100 | 0.088 | 0.075 | 0.063 | 0.150 | 0.135
139 | 139 | 139 | 123 | 123 | 123 93 93 46 161 | 161 | 181 | 181 | 163 | 163 | 163 | 163 | 163 = 170 | 170 Vc 170 | 170 | 153 | 153 | 153 | 153 | 153 | 136 | 136 | 102 | 102 51 170 | 170 | 153 | 153 | 136 | 102 | 102 | 170 | 170
0.009 | 0.009 | 0.009 | 0.008 @ 0.008 | 0.008 0.007 0.007  0.006 0010 | 0.010 | 0.010 | 0.010 | 0.009 | 0.009 | 0.009  0.009 | 0009 0.013 | 0013 fz 0.013 | 0013 | 0.012 | 0012 | 0012 | 0.012 | 0012 | 0.010 A 0.010 | 0.009 | 0.009 | 0.008 | 0.017 | 0.017 | 0.015 | 0.015 | 0.013 | 0012 | 0012  0.020 | 0.020
29479 | 29479 | 29479 | 26203 | 26203 | 26203 | 19652 | 19652 | 9826 | 31966 31966 | 31966 31966 | 28769 28769 | 28769 28769 | 28769 | 27049 | 27049 11.2 g 27049 | 27049 | 24344 | 24344 | 24344 | 24344 | 24344 | 21639 | 21639 | 16229 | 16229 | 8115 | 21630 | 21630 | 19467 | 19467 | 17304 | 12978 | 12978 | 18032 | 18032
531 | 531 | 531 | 419 | 419 | 419 | 275 | 275 | 118 639 | 639 | 639 | 639 & 518 | 518 & 518 | 518 | 518 | 703 | 703 f 703 | 703 | 584 | 584 | 584 | 584 | 584 | 433 | 433 | 292 | 292 | 130 | 735 | 735 | 584 | 584 | 450 | 311 | 311 | 721 | 721
0.051 | 0.051 | 0.045 | 0.045 A 0.045 | 0.038 | 0.032 0032 | 0.026 | 0061 | 0.061 | 0.069 | 0.069 | 0.061 | 0.061 | 0.061 A 0.054 | 0.054 0.085 | 0.085 Ap | 0077 0077 | 0.068 | 0.068 | 0.068 | 0.060 | 0.060 | 0.060 A 0.051 0043  0.043 | 0.034 | 0.096  0.096 | 0.085  0.085 0074 | 0.064 | 0.053 | 0.128  0.115
139 | 139 | 139 | 123 | 123 | 123 93 93 46 161 161 | 181 | 181 | 163 | 163 | 163 | 163 | 163 | 170 | 170 Ve 170 | 170 | 153 | 153 | 153 | 153 | 153 | 136 | 136 | 102 | 102 51 170 | 170 | 153 | 153 | 136 | 102 | 102 | 170 | 170
0.009 | 0.009 | 0.009 | 0.008  0.008 | 0.008 | 0.007 | 0.007 A 0.006 | 0010 | 0.010 A 0.010 0010 | 0.009 | 0.009 | 0.009 0.009 | 0.009 | 0.013 | 0.013 fz 0.013 | 0013 | 0.012 | 0012 | 0012 | 0.012 | 0012 | 0.010 | 0.010 | 0.009 | 0.009 | 0.008 | 0.017 | 0.017 | 0.015 | 0.015 | 0.013 | 0.012 | 0.012 A 0.020 | 0.020
29479 | 29479 | 29479 | 26203 | 26203 | 26203 | 19652 | 19652 | 9826 | 31966 | 31966 | 31966 | 31966 | 28769 | 28769 | 28769 | 28769 | 28769 | 27049 | 27049 RIAN n 27049 | 27049 | 24344 | 24344 | 24344 | 24344 | 24344 | 21639 | 21639 | 16229 | 16229 | 8115 | 21630 | 21630 | 19467 | 19467 | 17304 | 12978 | 12978 | 18032 | 18032
531 | 531 | 531 | 419 | 419 | 419 | 275 275 | 118 | 639 | 639 | 639 | 639 | 518 | 518 | 518 | 518 | 518 | 703 | 703 f 703 | 703 | 584 | 584 | 584 | 584 | 584 | 433 | 433 | 292 | 292 | 130 | 735 | 735 | 584 | 584 | 450 | 311 | 311 | 721 | 721
0.051 | 0.051 | 0.045 | 0.045 | 0.045 | 0.038 | 0.032 | 0.032 | 0.026 | 0.061 | 0.0617 | 0.069 | 0.069 | 0.061 | 0.0617 | 0.061 | 0.054 | 0.054 @ 0.085 | 0.085 Ap | 0077 0077 | 0.068 | 0.068 | 0.068 | 0.060 | 0.060 | 0.060 | 0.051  0.043  0.043 | 0.034 | 0.096 0096 | 0.085 | 0.085 | 0.074 | 0.064 | 0.053 | 0.128 | 0.115
93 93 93 83 83 83 62 62 31 106 | 106 | 119 | 119 | 107 | 107 | 107 | 107 | 107 | 113 | 113 \'d 13 | 113 ) 102 | 102 | 102 | 102 | 102 & 91 91 68 68 34 13 | 113 | 102 | 102 91 68 68 13 | 113
0.008 | 0.008 | 0.008 | 0.007 A 0.007 | 0.007 A 0.006 0.006 A 0.005 | 0.010 | 0.010 | 0.010 | 0.010 | 0.009 | 0.009 | 0.009 A 0.009 | 0.009 0.012 | 0012 fz 0012 | 0012 | 0.011 | 0011 | 0011 | 0.011 | 0011 | 0.010 A 0.010 | 0.008 | 0.008 | 0.007 | 0.015  0.015 | 0014 0014 | 0.012 | 0011 | 0.011 A 0.018 | 0.018
19745 | 19745 | 19745 | 17551 | 17551 | 17551 | 13163 | 13163 | 6582 | 21106 | 21106 | 21106 | 21106 | 18995 | 18995 | 18995 | 18995 | 18995 | 18032 | 18032 382 W 18032 | 18032 | 16229 | 16229 | 16229 | 16229 | 16229 | 14426 | 14426 | 10819 | 10819 | 5410 | 14420 14420 | 12978 | 12978 | 11536 | 8652 | 8652 | 12021 | 12021
316 | 316 | 316 | 246 | 246 | 246 | 158 | 158 66 | 422 | 422 | 422 | 422 | 342 | 342 | 342 | 342 | 342 433 | 433 f 433 | 433 | 357 | 357 | 357 | 357 | 357 | 289 | 289 | 173 | 173 76 | 433 | 433 | 363 | 363 | 277 | 190 & 190 | 433 | 433
0.051 | 0.051 | 0.045 | 0.045  0.045 | 0038  0.032 0032 0026 0061 | 0.0617 | 0069  0.069 | 0061 | 0.061 | 0061  0.054 | 0054 0.085 | 0.085 Ap | 0077 | 0077 | 0.068 K 0.068 | 0.068 A 0.060 | 0.060 | 0.060 A 0.051 | 0.043 | 0.043 | 0.034 | 0.096 | 0.096  0.085 0085 | 0.074 | 0064 | 0.053  0.128 | 0.115
74 74 74 66 66 66 50 50 25 85 85 96 96 87 87 87 87 87 93 93 Ve 93 93 83 83 83 83 83 74 74 56 56 28 93 93 84 84 74 56 56 93 93
0.006 | 0.006 | 0.006 | 0.005 | 0.005 | 0.005  0.005 | 0.005  0.004 | 0.007 | 0.007 | 0.007 | 0.007 | 0.006 | 0.006 | 0.006 | 0.006 | 0.006 | 0.009 | 0.009 fz 0.009 | 0.009 | 0.008 | 0.008  0.008 | 0.008 | 0.008 | 0.007 @ 0.007 | 0.006 | 0.006 | 0.005 | 0.011 | 0.011 | 0.010  0.010 | 0.009 | 0.008 | 0.008 A 0.014 | 0014
15759 | 15759 | 15759 | 14008 | 14008 | 14008 10506 | 10506 | 5253 | 17007 | 17007 | 17007 | 17007 | 15306 | 15306 | 15306 | 15306 | 15306 | 14754 | 14754 39.1 Iy 14754 | 14754 | 13279 | 13279 | 13279 | 13279 | 13279 | 11803 | 11803 | 8852 | 8852 | 4426 | 11845 11845 10661 | 10661 | 9476 | 7107 | 7107 | 9835 | 9835
189 | 189 | 189 | 140 | 140 | 140 | 105 | 105 42 238 | 238 | 238 | 238 | 184 | 184 | 184 | 184 | 184 | 266 | 266 f 266 | 266 | 212 | 212 | 212 | 212 | 212 | 165 | 165 | 106 | 106 | 44 | 261 | 261 | 213 | 213 | 171 | 114 | 114 | 275 | 275
0.048 | 0.048 | 0.042 | 0.042 | 0.042 | 0.036 A 0.030 | 0.030 | 0.024 | 0.058 | 0.058 | 0.065 | 0.065 | 0.058 | 0.058 | 0.058 | 0.050 | 0.050 | 0.080 | 0.080 Ap | 0072 0072 | 0.064 | 0.064 | 0.064 | 0.056 | 0.056 | 0.056 | 0.048  0.040 K 0.040 | 0.032 | 0.090 K 0.090 | 0.080 | 0.080 | 0.070 | 0.060 | 0.050 | 0.120 | 0.108
56 56 56 50 50 50 37 37 19 65 65 73 73 66 66 66 66 66 72 72 Ve 72 72 65 65 65 65 65 58 58 43 43 22 72 72 65 65 58 43 43 72 72
0.005 | 0.005 | 0.005 | 0.004 A 0.004 | 0.004 0.004 0.004 0.003  0.006 | 0.006 0006 0.006  0.005 0005 0005 0005 0005 0007 0007 fz 0.007 | 0.007 | 0.006 | 0.006 0.006 | 0.006 | 0.006 | 0.006 0.006 0.005 | 0.005 | 0.004 | 0.009  0.009  0.008 0008 | 0.007 | 0.006 | 0.006 0011 0011
11866 | 11866 | 11866 | 10547 | 10547 | 10547 | 7910 | 7910 | 3955 | 12910 | 12910 | 12910 | 12910 | 11619 | 11619 | 11619 | 11619 | 11619 | 11475 | 11475 392 11475 | 11475 | 10328 | 10328 | 10328 | 10328 | 10328 | 9180 | 9180 | 6885 | 6885 | 3443 | 9167 9167 | 8250 | 8250 | 7334 | 5500 | 5500 | 7650 | 7650
19 | 119 | 119 | 84 84 84 63 63 24 155 | 155 | 155 | 155 | 116 | 116 & 116 | 116 | 116 | 161 | 161 f 161 | 161 | 124 | 124 | 124 | 124 | 124 110 | 110 | 69 69 28 165 | 165 | 132 | 132 | 103 66 66 168 | 168
0.048 | 0.048 | 0.042 | 0.042 | 0.042 | 0036  0.030 | 0.030 A 0.024 | 0.058 | 0.058 | 0.065  0.065 | 0.058 | 0.058 | 0.058 | 0.050 | 0.050 | 0.080 | 0.080 Ap | 0072 0072 | 0.064 | 0.064 0.064 | 0.056 | 0.056 | 0.056 A 0.048 0.040 A 0.040 | 0.032 | 0.090  0.090 | 0.080 | 0.080 | 0.070 | 0.060 | 0.050 | 0.120 | 0.108
47 47 47 42 42 42 31 31 16 55 55 61 61 55 55 55 55 55 62 62 \'d 62 62 56 56 56 56 56 49 49 37 37 19 62 62 56 56 50 37 37 62 62
0.004 | 0.004 | 0.004 | 0.004 A 0.004 | 0.004 A 0.003 | 0.003 | 0.003 | 0.005 | 0.005 | 0.005 | 0.005 | 0.004 | 0.004 | 0.004  0.004 | 0.004 0.006 | 0.006 fz 0.006 | 0.006 | 0.005 | 0.005 | 0.005 | 0.005 | 0.005 | 0.005 A 0.005 | 0.004 | 0.004 | 0.004 | 0.008 A 0.008 | 0.007  0.007 | 0.006 | 0.005 | 0.005 0.009 | 0.009
9919 | 9919 | 9919 | 8817 | 8817 | 8817 | 6613 | 6613 | 3306 | 10860 | 10860 | 10860 | 10860 | 9774 | 9774 | 9774 | 9774 | 9774 | 9835 | 9835 393 W 9835 | 9835 | 8852 | 8852 | 8852 | 8852 | 8852 | 7868 & 7868 | 5901 | 5901 | 2951 | 7931 | 7931 | 7138 | 7138 | 6345 | 4759 | 4759 | 6557 | 6557
79 79 79 Al Al 7 40 40 20 109 | 109 | 109 | 109 78 78 78 78 78 18 | 118 f 18 | 118 | 89 89 89 89 89 79 79 47 47 24 127 | 127 | 100 | 100 76 48 48 18 | 118
0.039 | 0.039 | 0.034 | 0.034 H 0.034 | 0.029 | 0.024 | 0024 | 0.020 | 0.047 | 0.047 | 0.053 | 0.053 | 0.047 | 0.047 | 0.047 | 0.041 | 0.041  0.065 | 0.065 Ap | 0059 0059 | 0052 | 0.052 | 0.052 | 0.046 | 0.046 | 0.046 | 0.039  0.033 | 0.033 | 0.026 | 0.073  0.073 | 0.065 | 0.065 | 0.057 | 0.049 | 0.041 | 0.098 | 0.088

139 | 139 | 139 | 123 | 123 | 123 93 93 46 161 | 161 | 181 | 181 | 163 | 163 | 163 | 163 | 163 170 | 170 Ve 170 | 170 | 153 | 153 | 153 | 153 | 153 | 136 | 136 | 102 | 102 51 170 | 170 | 153 | 153 | 136 | 102 | 102 | 170 | 170
0.009 | 0.009 | 0.009 | 0.008 A 0.008 | 0.008 | 0.007 | 0.007 A 0.006 | 0010 0010 0010 0010 | 0.009 | 0.009 | 0.009 0.009 | 0.009 0013 | 0013 0.013 | 0013 | 0.012 | 0012 | 0012 | 0.012 | 0012 | 0.010 A 0.010 | 0.009 | 0.009 | 0.008 | 0017 | 0.017 | 0.015  0.015 | 0.013 | 0.012 | 0012  0.020 | 0.020
29479 | 29479 | 29479 | 26203 | 26203 | 26203 | 19652 | 19652 | 9826 | 31966 31966 | 31966 | 31966 | 28769 28769 | 28769 28769 | 28769 27049 | 27049 40 Ny 27049 | 27049 | 24344 | 24344 | 24344 | 24344 | 24344 | 21639 | 21639 | 16229 | 16229 | 8115 | 21630 | 21630 | 19467 | 19467 | 17304 | 12978 | 12978 | 18032 | 18032
531 | 531 | 531 | 419 | 419 | 419 | 275 | 275 | 118 | 639 | 639 & 639 | 639 & 518 | 518 & 518 | 518 | 518 | 703 | 703 f 703 | 703 | 584 | 584 | 584 | 584 | 584 | 433 | 433 | 292 | 292 | 130 | 735 | 735 | 584 | 584 | 450 | 311 | 311 | 721 | 721
0.051 | 0.051 | 0.045 | 0.045  0.045 | 0038 H 0.032 0032  0.026 | 0061 | 0.0617 | 0.069 | 0.069 | 0061 | 0.061 | 0061  0.054 | 0.054  0.085 | 0.085 Ap | 0077 0077 | 0.068 | 0.068 | 0.068 | 0.060 | 0.060 | 0.060 A 0.051 0.043  0.043 | 0.034 | 0.096 0096 | 0.085  0.085 0074 | 0.064 | 0.053 | 0.128  0.115
93 93 93 83 83 83 62 62 31 106 | 106 | 119 | 119 | 107 | 107 | 107 | 107 | 107 | 113 | 113 \'d 13 ) 113 | 102 | 102 | 102 | 102 | 102 91 91 68 68 34 113 | 113 | 102 | 102 91 68 68 13 | 113
0.008 | 0.008 | 0.008 | 0.007 K 0.007 | 0.007 | 0.006 0.006 | 0.005 | 0.010 | 0.010 | 0.010 | 0.010 | 0.009 | 0.009 | 0.009 | 0.009 | 0.009  0.012 | 0012 0012 | 0012 | 0.011 | 0011 | 0011 | 0.011 | 0011 | 0.010 A 0.010 | 0.008 | 0.008 | 0.007 | 0.015 | 0.015 | 0.014 | 0.014 | 0.012 | 0011 | 0.011 A 0.018 | 0.018
19745 | 19745 | 19745 | 17551 | 17551 | 17551 | 13163 | 13163 | 6582 | 21106 | 21106 | 21106 | 21106 | 18995 | 18995 | 18995 | 18995 | 18995 | 18032 | 18032 ZY n 18032 | 18032 | 16229 | 16229 | 16229 | 16229 | 16229 | 14426 | 14426 | 10819 | 10819 | 5410 | 14420 | 14420 | 12978 | 12978 | 11536 | 8652 | 8652 | 12021 | 12021
316 | 316 | 316 | 246 | 246 | 246 | 158 | 158 66 | 422 | 422 | 422 | 422 | 342 | 342 | 342 | 342 | 342 433 | 433 f 433 | 433 | 357 | 357 | 357 | 357 | 357 | 289 | 289 173 | 173 76 | 433 | 433 | 363 | 363 | 277 | 190 | 190 | 433 | 433
0.051 | 0.051 | 0.045 | 0.045 | 0.045 | 0.038 | 0.032 | 0.032 | 0.026 | 0.061 | 0.061 | 0.069 | 0.069 | 0.061 | 0.0617 | 0.061 | 0.054 | 0.054  0.085 | 0.085 Ap | 0077 | 0077 | 0.068 K 0.068 | 0.068 | 0.060 | 0.060 | 0.060 A 0.051 | 0.043 | 0.043 | 0.034 | 0.096 | 0.096 A 0.085 | 0.085 | 0.074 | 0.064 | 0.053 | 0.128 | 0.115
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Y/ i nocnoenanrerensrance |
fiir HOCHGEHARTETEN STAHLL

HOCHWERTIGE PRODUKTE und SCHNELLE LIEFERUNG
WELTWEIT

>
©

g3 e 2 SCHNEIDEN SCHARF fiir die RIPPENBEARBEITUNG

Ve =m/min. fz=mm/lahn ~ Ap=mm
n=U/min. f=mm/min. LBS =Lange hinter Schaft

Durchmesser (@) Seit 1982 hat sich YG-1 der Qualitat, Innovation und dem einzigartigen Kundenerlebnis verschrieben.
--- 4 --------nnnn Unsere Leistung und Erfahrung haben YG-1 weltweit den Ruf eines der fiihrenden Hersteller von hochwertigen
0 | 25 | 30 | 12 16 | 20 30 | 40 50 | 20 | 30| 4 | 50 20| 30 4| 5| Schneidwerkzeuglosungen eingebracht. Diese globale Prasenz erstreckt sich iber 75 Lander mit internationalen
190 | 190 ) 190 1 216 216 | 216 ) 195 ) 195\ 17 ) B2 | 27 27 | 27 | 22| 22 27 27 Logistikzentren, die unseren Kunden den bestmdglichen Service bieten - heute und morgen..
0017 | 0017 | 0017 | 0026 | 0026 | 0026 | 0023 | 0023 0021 | 0032 0029 | 0029 | 0029 | 0036 0036 | 0032 | 0032
20164 | 20164 | 20164 | 17212 | 17212 | 17212 | 15491 | 15491 13770 | 16065 | 14459 | 14459 | 14459 13388 | 13388 | 12049 | 12049
686 | 686 | 686 | 895 | 895 | 895 | 713 713 | 578 | 1028 @ 839 | 839 | 839 | 94 | 964 | 771 | 771
0.120 | 0.105 | 0.105 | 0200 | 0.180 | 0.180 | 0.160 | 0.140 = 0.140 | 0225 = 0200 | 0200 | 0.175 | 0270 = 0270 | 0240 | 0210 EUROPE
190 | 190 | 190 | 216 | 216 | 216 | 195 | 195 | 173 | 252 | 227 | 227 | 227 | 252 | 252 | 227 | 227
0017 | 0017 | 0017 | 0026 | 0026 | 0026 0023 | 0023 | 0021 | 0032 | 0029 | 0029 A 0029 | 0036 | 0036 | 0032 | 0.032 . . BELGIUM * FINLAND I . ITALY m PORTUGAL SR SLOVENIA : THE NETHERLANDS
20164 | 20164 | 20164 | 17212 | 17212 | 17212 | 15491 15491 | 13770 | 16065 | 14459 | 14459 | 14459 | 13388 | 13388 | 12049 = 12049
f 686 | 686 = 686 | 686 | 895 | 895 | 895 | 713 | 713 | 578 | 1028 839 | 89 | 839 | 94 = 94 | 771 | 771 =T CROATIA B N FRANCE g UTHUANIA | | ROMANIA T SPAN [l TURKIVE
Ap | 0120 0120 | 0105 | 0105 | 0200 | 0.180 | 0.180  0.160 | 0.140 = 0.140 | 0225 | 0200 0200 | 0175 0270 0270 | 0240 0210
Vc 190 190 190 190 216 216 216 195 195 173 252 227 227 227 252 252 227 227 h CZECH REPUBLIC _ GERMANY E'% NORWAY == SWEDEN ;_‘_;I,E UNITED KINGDOM == DENMARK
fz 0017 | 0017 | 0017 | 0017 | 0026 | 0026 | 0026 | 0023 0023 | 0021 | 0032 | 0029 | 0029 0029 | 0036 | 0036 | 0032 | 0032
1.1 K 20164 | 20164 | 20164 | 20164 | 17212 | 17212 17212 | 15491 | 15491 | 13770 | 16065 | 14459 | 14459 | 14459 | 13388 | 13388 | 12049 | 12049 == HUNGARY g POLAND W scReiA KA SWITZERLAND ™2 AUSTRIA 1= GReece
f 686 | 686 = 686 | 686 | 895 | 895 | 895 | 713 | 713 | 578 | 1028 839 | 89 | 839 | 94 94 | 771 | 771
Ap | 0120 | 0120 | 0.105 | 0.105 | 0200 | 0.180 | 0.180 | 0.160 | 0.140 | 0.140 | 0225 0200 | 0200 @ 0.175 | 0270 = 0270 | 0240 & 0210 B Aeania Bl BOSNIA AND HERZEGOVINA [ = U ZBEKISTAN R BULGARIA
Ve 153 | 153 | 153 | 153 | 170 | 170 | 170 | 153 153 | 136 | 201 | 181 | 181 | 181 | 201 | 201 | 181 | 181
fz 0018 | 0018 | 0018 | 0018 | 0027 | 0027 | 0027 | 0024 0024 | 0022 | 0032 | 0029 | 0029 0029 | 0037 | 0037 | 0033 | 0033
112 16229 | 16229 | 16229 | 16229 | 13524 | 13524 | 13524 | 12172 | 12172 | 10819 12786 | 11507 K 11507 | 11507 | 10655 | 10655 & 9590 | 9590 &= estonia
f 584 | 584 | 584 | 584 | 730 | 730 | 730 @ 584 | 584 | 476 | 818 | 667 @ 667 | 667 | 788 | 788 = 633 | 633
0102 | 0102 | 0089 | 0089 | 0.170 K 0153 | 0.53 | 0136 0119 | 0119 | 0191 | 0170 | 0170 | 0.149 | 0230 | 0230 | 0204 | 0.179 ASIA PACIFIC
153 | 153 | 153 | 153 | 170 | 170 | 170 | 153 | 153 | 136 | 201 | 181 | 181 | 181 | 201 | 201 | 181 | 181
0018 | 0018 | 0018 | 0018 | 0027 = 0027 | 0027 | 0024 0024 | 0022 | 0032 0029 | 0029 | 0029 | 0037 | 0037 | 0033 | 0033 &R AUSTRALIA e — W= MALAYSIA +0! SOUTHKOREA B2 viENAM
16229 | 16229 | 16229 | 16229 | 13524 | 13524 | 13524 | 12172 | 12172 | 10819 12786 | 11507 | 11507 | 11507 | 10655 | 10655 | 9590 | 9590 == ®
584 | 584 | 584 | 584 | 730 | 730 | 730 | 584 | 584 | 476 | 818 | 667 @ 667 | 667 | 788 | 788 = 633 | 633
0.102 | 0.102 | 0089 | 0089 | 0170 K 0.153 | 0.153 | 0.136 0119 | 0.119 | 0.191 | 0.170 | 0.170 | 0.149 | 0230 | 0230 | 0204 | 0.179 W cHina = ISRAEL [ PAKISTAN B TAwAN
102 | 102 | 102 102 | 113 113 | 113 | 102 | 102 | 91 134 | 121 | 121 121 | 134 | 134 | 121 | 121 —
0016 | 0016 | 0016 | 0016 0025 | 0025 | 0025 | 0023 0023 | 0020 0030 | 0027 | 0027 0027 | 0035 | 0035 | 0032 | 0032 Al HONGKONG @ | JAPAN B PHILIPPINES == THAILAND
10819 | 10819 | 10819 | 10819 | 9017 | 9017 | 9017 | 8115 | 8115 | 7214 8524 | 7672 @ 7672 | 7672 | 7104 | 7104 | 63% | 6394 —
346 | 346 | 346 | 346 | 451 451 | 451 | 373 | 373 289 | 511 | 414 414 414 | 497 | 497 | 409 | 409 wem INDIA Il SAUDIARABIA @ SINGAPORE == UNITED ARAB EMIRATES
0.102 | 0.102 | 0089 | 0089 | 0170 = 0.153 | 0.153 | 0136 0119 | 0119 0191 | 0.170 | 0.170 | 0.149 | 0230 | 0230 | 0204 | 0.179
83 83 83 83 23 23 23 83 83 74 103 | 93 93 93 | 103 103 | 93 923
0013 | 0013 | 0013 | 0013 | 0019 | 0019 | 0019 | 0017 | 0017 | 0015 | 0022 | 0020 | 0020 0020 | 0026 | 0026 | 0023 | 0023 AMERICAS
8852 | 8852 | 8852 | 8852 | 7377 | 7377 | 7377 | 6639 & 6639 | 5902 | 6557 | 5901 | 5901 | 5901 | 5464 = 5464 | 4918 & 4918
230 | 230 | 230 | 230 | 280 280 | 280 | 226 = 226 | 177 | 289 | 236 | 236 | 236 | 284 284 26 | 226 B2 sraziL 11 canapa = COLOMBIA -l mexico B UNITED STATES
0096 | 009 & 0084 | 0084 | 0.160 0144  0.144 | 0128 0112 | 0112 | 0180 | 0.160 | 0.160 | 0.140 | 0216 | 0216 | 0.192 | 0.168
65 65 65 65 72 72 72 65 65 58 82 74 74 74 82 82 74 74
0010 | 0010 | 0010 | 0010 | 0015 0015 | 0015 | 0014 0014 | 0012 0018 | 0016 | 0016 | 0016 0021 | 0021 | 0019 | 0019 AFRICA
6885 | 6885 | 6885 | 6885 | 5737 | 5737 | 5737 | 5163 | 5163 | 4590 | 5246 4721 | 4721 | 4721 | 4371 | 4371 3934 | 3934 — o
138 138 | 138 138 | 172 | 172 | 172 | 145 | 145 | 110 | 189 | 151 | 151 | 151 | 184 | 184 149 | 149 w— EGYPT B2= SOUTH AFRICA
0096 | 0096 | 0084 | 0084 0160 | 0.144 | 0.144 | 0128 0112 | 0112  0.180 | 0.160 | 0.160 = 0.140 | 0216 | 0216 | 0.192 | 0.168
56 56 56 56 62 62 62 56 56 49 72 65 65 65 72 72 65 65
0.008 | 0008 | 0008 | 0008 | 0012 | 0012 | 0012 | 0011 | 0011 | 0010 | 0015 | 0013 | 0013 0013 | 0018 | 0018 | 0016 | 0016
5901 | 5901 | 5901 | 5901 | 4918 | 4918 | 4918 | 4426 | 4426 | 3934 | 4590 | 4131 4131 | 4131 | 3825 | 3825 | 3443 | 3443
% % % 9% | 118 | 118 | 118 | 97 97 79 | 138 | 107 | 107 | 107 | 138 | 138 | 110 | 110
0078 | 0078 | 0068 | 0068 | 0.130 = 0117 | 0117 | 0104 = 0091 | 0091 | 0.146 | 0.130 | 0130 | 0.114 | 0176 | 0.176 | 0.156 | 0.137
153 | 153 | 153 | 153 | 170 | 170 | 170 | 153 | 153 | 136 | 201 | 181 | 181 | 181 | 201 | 201 | 181 | 181
0018 | 0018 | 0018 | 0018 | 0027 K 0027 0027 | 0024 0024 & 0022 | 0032 0029 | 0029 | 0029 | 0037 | 0037 | 0033 | 0033
16229 | 16229 | 16229 | 16229 | 13524 | 13524 | 13524 | 12172 | 12172 | 10819 | 12786 11507 | 11507 | 11507 | 10655 | 10655 = 9590 | 9590
584 | 584 | 584 | 584 | 730 | 730 | 730 @ 584 | 584 | 476 | 818 | 667 @ 667 | 667 | 788 | 788 = 633 | 633
-
0102 | 0102 | 0089 | 0089 | 0.70 | 0153 | 0153 | 0136 | Q119 | Q.19 | 011 | 0170 | 0170 | 0.149 | 0230 | 050 | 0204 | 0179 I/ G *Fir weitere Informationen zum Vertriebsnetz, wenden Sie sich bitte an Ihren zustandigen AuBendienstmitarbeiter
102 | 102 | 102 | 102 | 13 | 113 | 113 | 102 | 102 | 91 134 00121 | 121 121 | 134 134 | 121 |
0016 | 0016 | 0016 | 0016 | 0025 | 0025 | 0025 | 0023 0023 | 0020 | 0030 | 0027 | 0027 0027 | 0035 | 0035 | 0032 | 0032
10819 | 10819 | 10819 | 10819 | 9017 | 9017 | 9017 | 8115 | 8115 | 7214 8524 | 7672 | 7672 | 7672 | 7104 | 7104 | 63% | 6394 OFFICE
346 | 346 | 346 | 346 | 451 | 451 | 451 | 373 | 373 | 289 | 511 | 414 | 414 | 414 | 497 | 497 | 409 | 409
0.102 | 0.102 | 0089 | 0089 | 0170 | 0.153 | 0.153 | 0.136 | 0.119 | 0.119 | 0.191 | 0.170 | 0.170 = 0.149 | 0230 | 0230 | 0204 | 0.179 YG-1 Deutschland GmbH

Telefon: +49 6173 9667-0
www.yg-1.de
E-Mail: sales@yg-1.de
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OFFICE
YG-1 Deutschland GmbH

Telefon: +49 6173 9667-0
www.yg-1.de
E-Mail: sales@yg-1.de

m Die Informationen sind nur als Referenz gedacht. Die Spezifikationen der Werkzeuge kdnnen ohne vorherige Ankiindigung geéndert werden.

Obwohl wir uns bemiihen, genaue und aktuelle Informationen zur Verfiigung zu stellen, kdnnen wir nicht garantieren, dass sie jede spezielle Anwendung
abdecken. YG-1 oder die Herausgeber haften nicht fiir Schéden, die durch die Verwendung der Informationen entstehen.
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Suchen Sie’YG-1'in den Sozialen Medien YGTYEX1EH2402002




